ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

ELECTROMAGNETIC-ACTUATED
MICRO CLUTCHES & BRAKES

Clutch/brake torque [N-m]
0 . 1.0 1.5 2.0
102 Models | (04~24) |
CYT Models [ (0..~1.0 § : :

112 Models : — (0.4~24

Automated teller machines, sorters, office equipment, weighing and packaging
i printing machinery, bookbinding machinery, optical equipment

Micro Clutches and Micro Brakes for Precise Control of
Compact Precision Equipment

These micro clutches and micro brakes are ideal for compact precision equipment where variations in torque and response
must be avoided, such as office equipment, communication equipment, and automobiles. In addition to the 102 (clutch)
and 112 (brake) models, which share the same basic clutch/brake design, we also provide CYT models (clutches), which can
be customized into a wide variety of types to meet customer needs.

Application
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| Available Models

MICRO CLUTCHES & BRAKES BN \icoclutches N

I Micro Clutches

B Mounting

102-[ ]-[ ][]
T

BN Custom micro clutches

For details on selection, see P.308 to 3

E Shaft coupling system (armature)

Size Mounting

Lineup

102

CYT

112

[102-00-10J

| [102-0-30,CYT

Wall-mounted type y

Uses a flange-mounted stator.
Designed to be short in the
axial direction, requiring less
installation space.

Directly mounted
to thi |

e wall

B Shaft coupling system (armatures)

Shaft-mounted type

Uses a bearing-mounted stator.
Designed to be relatively easy
to mount, reducing the
processing and work required

Flange-mounted type for mounting.

Mounted onto the shaft
Bearing-mounted type

[102-00-03 |

[102-00-05 |

[102-00-001

Butt and parallel shaft type (Armature type-3)

These incorporate non-armature parts
provided by the customer such as V pulleys,
enabling use in designs that use either butt
shafts or through-shafts.

Armature type-3

Directly coupled type wound around the
parallel axis (armature type-5)

Uses an armature assembly designed for use with
through-shafts. Ensures that mounting is relatively easy
to complete as well as extremely efficient in its approach.

Directly coupled by being

wound around the parallel shaft Armature type-5

Butt type (Armature type-1)

Uses an armature assembly designed for use
with butt shafts. May be difficult to mount
due to the need for centering and other
adjustments, may require the use of a fitting
flange, or may require use in combination
with flexible couplings.

Coupled directly

to the butt shaft Armature type-1

I Micro Brakes

Shaft-mounted type

These use axial braking in most cases, the effectiveness of which

depends on how efficiently parts are mounted.

Mounted to the shaft Armature type-1 Armature type-2

12-[ ]-1[_|
T

Size

1

Shaft Coupling System (Armature)

Rotor-mounted type

Uses an armature assembly mounted directly to an inertial body not fastened

to the shaft that continues to move even after the shaft has stopped.

Mounted to the rotor

Armature type-3
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ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

| Product Lineup
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254 MIKIPULLEY

1 0 2 = - 1 Electromagnetic-actuated Micro Clutches - Flange-mounted Type

Stator and rotor are combined and directly mounted on stationary
parts, such as frames, and fixed in place. These are short in the axial
direction and can use space near walls effectively. Select the armature
according to the coupling type used (through-shaft, butt shaft, etc.).

Clutch torque [N-m] 04~24
Operating temperature ['C] —10 ~+40
Backlash Zero

RoHS-compliant Flange-mounted type

1 0 2 = '3 Electromagnetic-actuated Micro Clutches - Bearing-mounted Type

These integrate the stator and rotor, which are held to the stationary parts
of the machine by a drive pin arm; the rotor is locked to the rotation shaft
by a set screw. They are designed to be relatively easy to mount, reducing
the processing work required for mounting. Select the armature according
to the coupling type used (through-shaft, butt shaft, etc.).

Clutch torque [N-m] 04~24
Operating temperature [c] —10 ~+40
Backlash Zero

RoHS-compliant Bearing-mounted type

CYT Electromagnetic-actuated Micro Clutches - Custom Type

The CYT models are the basic building blocks for customized micro-
clutches. The basic model is bearing mounted. Two types are available for
different shaft rotation speeds: a dry metal type and a ball bearing type.
Armature type-3 is standard, but many customizations are possible.

Clutch torque [N-m] 04~10
Operating temperature ['C] —10 ~+40
Backlash Zero

RoHS-compliant

1 1 2 Electromagnetic-actuated Micro Brakes

Brakes are used to brake and hold rotating bodies. The flange of the
stator is locked securely to a strong stationary part. Select an armature
that factors in the mounting space available.

Brake torque [N-m] 04~24
Operating temperature ['C] —10 ~+40
Backlash Zero

RoHS-compliant (except size #02)



Types for through-shaft or butt shaft | | Through-shatt (coupled by winding around parallel shaft] e |

| Butt shaft type

Armature type-3 102-[1-13 Armature type-5 102-[1-15

Armature type-1 102-1-1

Types for through-shaft or butt shaft | | Through-shatt (coupled by winding around parallel shaft] type |

| Butt shaft type

Armature type-3 102-[1-33 Armature type-5 102-[]-35

Armature type-1 102-[1-31

Dry metal type | |

Ball bearing type

fl

FR R
Bearing J

:3Dearingt ; ¢ Al

ry meta fin N

bearing) Air gap "a" (Ball bearing) Air gap "a
CYT-[1-33M CYT-[]-33B

Types with many applications| | Slim, space-saving type |

Armature type-3 112-[1-13 Armature type-2 112-[1-12

Armature type-1 112-1-1
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ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

I Mounting and CYT Customization Examples

d Flange-mounting example with 102

@ Dry-metal type mounting example with CYT

The stator is directly mounted on a stationary part, such as a frame, by a
mounting flange, and fixed in place. The rotor is locked to the rotation
shaft using a key. The stator and rotor are combined via a narrow air
gap that serves as part of the magnetic circuit to form a magnetic pole.

Stator Rotor
Armature
Ring-shaped
metal disc
spring
A T
EE1NN R
Key T
Air gap "a"
Air gap Bearing

d Bearing-mounting example with 102.

The stator is integrated with the rotor via dry metal, and held to the
stationary parts of the machine by a drive pin arm. The rotor is locked
to the rotation shaft using a set screw. The stator and rotor form a
magnetic pole via the dry metal.

Drive pin arm
Rotor

Armature
ing-shaped
2 3 metal disc spring
T
Bearing N
(Dry metal =

bearing)

Air gap "a"

@ Ball-bearing type mounting example with CYT

The stator is integrated with the rotor via a bearing and held to the
stationary parts of the machine by a drive pin arm. The rotor is locked
to the rotation shaft using a set screw. The stator and rotor form a
magnetic pole via the bearing (ferrous oil-impregnated metal).

Drive pin arm Stator
Z Rotor
Armature
. b ——Ring-shaped metal
disc spring
Set screw I: :I

NI
e 3

[
: @
Bearingﬁ
Air gap "a"

@ Butt shaft mounting example with 102

The stator is mounted on the shaft via a bearing and held to the
stationary parts of the machine by a drive pin arm. The stator and
rotor are combined via a narrow air gap that serves as part of the
magnetic circuit to form a magnetic pole.

Drive pin arm Stator
7

Ring-shaped metal
-disc spring

Bearing

(Ball bearing) - :
Air gap "a"

@ Dry-metal type embedding example with CYT

In designs that use butt shafts, the two shafts can be reliably centered
using fitting flanges, as shown in the figure.

Drive pin

Fitting flange

Armature type-|

Set screw

256 MIKIPULLEY

We design to your requirements using timing pulleys, gears and the
like mounted on armature type-3.

Air gap "a"
Timing pulley




I Mounting and CYT Customization Examples

O Armature type-3 mounting example with 112

@ Example of the combination of clutches and brakes

Armature type-3 is used by directly mounting it to a transmission element
such as a V-pulley or to a rotating body that stops inertial force.
The shaft of the brake part requires no processing. The shaft diameter may

also be determined freely. Air gap "a" can be set easily using collars and
shims. Corrections are easily accomplished by adding or removing shims.

Armature type-3

/V pulley

- Shim
Air gap "a"

@ Armature type-2 mounting example with 112

This example uses a two-step speed-change mechanism combining
two clutches and a brake.

@ Example of the combination of clutches and brakes
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Armature type-2 has the smallest mounting-space footprint of any of
the armatures, so overhang is not a concern even when a sprocket or
the like is mounted on the brake tip.

Air gap "a" can be set easily using collars and shims.

Corrections are easily accomplished by adding or removing shims.

Collar

JSDrocket
i 7;]77
T 7 %

Air gap "a"

O Armature type-1 mounting example on
vertical shaft with 112

Since there is no restriction on mounting direction, there is no running
torque or abnormal wear even when mounted on vertical shafts.

It is easy to set air gap a: simply move armature type-1 and lock it in
place with a set screw.

Armature type-1 ;

i)

Set screw

Air gap "a"

Shaft drive is both forward and reverse in combination with a clutch
in this example. Start and stop freely by mounting brakes on each
shaft.

‘
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ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

m
- - . .
N Types Electromagnetic Micro Clutches - Flange-mounted Type
=
o Specifications |
B Dynamic Coil (at 20°C) z Rotating part moment of inertia J Total work
m friction < = o = = WIS A lonanicy [eetformed Armature Torque forie
= Model = torque s E S -8 Scf station engaging .until feads pull-intime  rise time extipction lass
m 8 N & 8 3 pE 8% sped Armature Rotor  energy Eeas justment of tls] t1s] time [kg]
— it | 2 [ 2 2 = g 3 [min] [kg-m’] [kg-m’] 1)] the air gap 2l s ta [s]
—4 : S| 3| = o o Er[J]
mn _
102-02-13 10000 6.75X 1077 0.075
‘. 102-02-15 02 04 DC24 6 025 96 B 500 1.00 X106 245X 10-¢ 1500 2X10¢ 0.009 0.019 0.017 0.081
c 102-02-11 10000  1.00 X 10-6 0.079
| B
— 102-03-13 10000 130X 10-¢ 0.096
102-03-15 03 06 DC24 6 025 96 B 500 1.95X10-¢ 3.25X10°¢ 2300 3x10¢ 0.009 0.022 0.020 0.105
X
m 102-03-11 10000 1.95X10-¢ 0.103
E 102-04-13 10000 438X 106 0.178
102-04-15 04 1.2 DC24 8 033 72 B 500 6.15X10°¢ 1.41X10°5 4500 6Xx10°¢ 0.011 0.028 0.030 0.195
x 102-04-11 10000 6.15X10-¢ 0.191
] 102-05-13 10000  9.08 X 10 0310
rx“ 102-05-15 05 24 DC24 10 042 58 B 500 138X 10-° 3.15X10-° 9000 9X10¢ 0.012 0.031 0.040 0.335
w 102-05-11 10000 138X 10-° 0.325

* The dynamic friction torque, Tq, is measured at a relative speed of 100 min™'.
* The moment of inertia of a rotating body and mass are measured for the maximum bore diameter.
* Keep supply voltage fluctuation to within 10% of coil voltage.

Dimensions (102

(For direct mounting)

H Unit [mm]
Shaft bore dimensions
4 Models compliant with Models compliant with
® 4w the new JiS standards  the oid JiS standards
bry t b ey t
= I 02 5 - - //
S —[ 5 BB
Q (@] | b <(N < 8 9 —006 g +03
a P [ =l el e 04 —-o0031 U8 "o
D 447 & 10 32388 12787 4 188 15 78
= g b 10 3TEE 1270 4t s
3 X s 15 53 27 s 20w
< i
e
—
L
Unit [mm]
w Radial direction dimensions Axial direction dimensions
N
° A A, Az As G G G G (& S Vi V, Vs Z H J K L P M a X
02 31 28 195 105 39 335 114 1 8 - 2-21 2-53 24 4-90° 18 16.5 1.5 20.5 5 11 0.1 0.8

03 34 32 23 125 45 38 136 13 10 33 326 36 345 660° 222 202 2 245 6.7 13 015 1.2
04 43 40 30 18.5 54 47 20 19 15.5 41 331 36 35 6-60° 254 234 2 28.2 7 13 015 15
05 54 50 38 255 65 58 27.2 26 22 51 3-3.1 365 3-55 6-60° 281 26.1 2 313 82 15 0.2 1.5

* Size 02 is a rounded flange.
* The rotor of size 02 has no keyway. Lock it in place by press-fitting it onto the shaft or the like.

How to Placean | 102-03-13 24V 6DIN
Order Size TL Keyway standards DIN: Compliant with the new JIS standards
)

JIS: Compliant with the old JIS standards

Rotor bore diameter (dimensional symbol d

*Models for which there are no keyway standards (models marked by [-]) on the Shaft Bore Dimensions table need not be marked with a keyway standards
designation. Products with standards marked by diagonal lines are not set as standard products.
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Dimensions (102-[1-15) ”

(For through-shafts)

. ELECTROMAGNETIC
H Unit [mm]
“ . . CLUTCHES & BRAKES
o n Shaft bore dimensions
S @ Models compliant with Models compliant with
< » di d, thenewlJiSstandards the old JiS standards
b =1 W7 TH7  ppo t beo t
- S| - 02 5 5 - - / /
gl o o
t {{} o S 4 03 6 6 2% 08—
Rotor - 8 8 2I53%% 08t
Keyway 04 —0006 +03 44
10 10 3 Zoosr 1.2 "g° 4 oo 1.5 7o
i EEE R = G
05
1515 50 27 s 2w
* The armature type-5 bore d: is a straight bore.
Unit [mm]

©w Radial direction dimensions Axial direction dimensions SERIES

N

° A, A; A; G (¢} G C G S H J K L L M P N. a E ELECTROMAGNETIC-

02 31 28 13 39 335 14 N 8 - 18 165 15 275 224 11 5 48 0.1 £ | ACTUATED MICRO

2| CLUTCHES & BRAKES

03 34 32 14 45 38 13.6 13 10 33 222 20.2 2 345 26.5 1.3 6.7 7.8 0.15 =

:'5 ELECTROMAGNETIC-

04 43 40 18 54 47 20 19 15.5 41 254 234 2 40.2 30.8 13 7 9.1 0.15 < IaE)

05 54 50 28 65 58 27.2 26 22 51 28.1 26.1 2 433 343 1.5 8.2 8.8 0.2 =4 CLUTCHES & BRAKES
* Size 02 is a rounded flange. g ELECTROMAGNETIC
* The rotor of size 02 has no keyway. Lock it in place by press-fitting it onto the shaft or the like. E CLUTCH & BRAKE

= S

How to Place an 102-03-15 24V R6DIN A6 SPRING-ACTUATED
Order Size j_ J— L Armature bore diameter (dimensional symbol d2) SHAKE
) .

Rotor bore diameter (dimensional symbol d1

Keyway standards DIN: Compliant with the new JIS standards

JIS: Compliant with the old JIS standards ELECTROMAGNETIC
" ) . . ’ TOOTH CLUTCHES
Models for which there are no keyway standards (models marked by [-]) on the Shaft Bore Dimensions table need not be marked with a keyway standards
designation. Products with standards marked by diagonal lines are not set as standard products.
BRAKE MOTORS

Dimensions (102-[]-11) ”

(For butt shafts)

POWER SUPPLIES

H Unit [mm]
n Shaft bore dimensions
@ Models compliant with Models compliant with
» di d, thenewlJiSstandards the old JiS standards
W7 TH7  ppo t bes t
02 5 5 — - / /
03 6 6 2008y _—
8 8 27808
04 —0.006 +03 +0.050 +0.5
10 10 3 Zgor 1.2 797 4 Igoo 1.5 7o
0 B B B
05
1515 SRR 27 SR 2w
m MODELS
(Positioned -
at 120° ) Unitfmm] 102 B
w Radial direction dimensions Axial direction dimensions cYT
N
B A A A G G G c G s m H ) K L L M p v T 0 [
112
02 31 28 9.5 39 335 1.4 1" 8 bt M3 18 16.5 1.5 275 225 11 5 7 25 0.1
03 34 32 12 45 38 13.6 13 10 33 2-M3 222 20.2 2 345 26.5 1.3 6.7 10 4 0.15
04 43 40 17 54 47 20 19 15.5 41 2-M3 254 234 2 40.2 30.8 13 7 12 5 0.15
05 54 50 24 65 58 272 26 22 51 2-M4 281 26.1 2 433 343 1.5 8.2 12 5 0.2

* Size 02 is a rounded flange.
* The rotor of size 02 has no keyway. Lock it in place by press-fitting it onto the shaft or the like.

HowtoPlacean | 102-03-11 24V R6DIN A6DIN
Order Size — 1 :I-__ T Keyway standards DIN: Compliant with the new JIS standards
Rotor bore diameter (dimensional symbol d1) JIS: Compliant with the old JIS standards

Armature bore diameter (dimensional symbol d2)
Keyway standards DIN: Compliant with the new JIS standards

JIS: Compliant with the old JIS standards
*Models for which there are no keyway standards (models marked by [-]) on the Shaft Bore Dimensions table need not be marked with a keyway standards
designation. Products with standards marked by diagonal lines are not set as standard products.

MIKI PULLEY 259
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ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

m
P, Types Electromagnetic Micro Clutches - Bearing-mounted Type
=
o Specifications |
] 2anmic Coil (at 20°C ) g Max. Rotating part moment of inertia)  Allowable T‘f’;“n'"";‘;'m" Armature  Torque _TOTdue
m Model ©v pction S o T rotation engaging di Il-in ti Jora extinction Mass
= (B2 3 t°!'|.q“e Voltage Wattage Current Resistance 2 82  speed ~ Armature Rotor eneroyl s ementy puSnitmel Jrisemel) e Tkg]
— . WA M TFT min kgmd kgmd g CfeoR Gl wE g
T

I 102-02-33 6.75X10°7 0.076
(gp) 102-02-35 02 0.4 DC24 6 0.25 96 B 500 1.00 X 10-¢ 275X 10-¢ 1500 2 X100 0.009 0.019 0.017 0.082
" 102-02-31 1.00 X 10-6 0.080
c 102-03-33 1.30 X 10-6 0.101
I 102-03-35 03 0.6 DC24 6 0.25 96 B 500 1.95X10-¢ 408X 10-¢ 2300 3 X100 0.009 0.022 0.020 0.110
- 102-03-31 1.95% 10-6 0.108
m 102-04-33 438x10-¢ 0.183
E 102-04-35 04 1.2 DC24 8 0.33 72 B 500 6.15X107¢ 1.44X10-5 4500 6 X 10° 0.011 0.028 0.030 0.200

102-04-31 6.15X10°¢ 0.196
= 102-05-33 9.08% 106 0321
> 102-05-35 05 2.4 DC24 10 0.42 58 B 500 138X 105 290X 10-° 9000 9 X 100 0.012 0.031 0.040 0.346
r$'l 102-05-31 1.38X10-° 0.336
wn * The dynamic friction torque, Tq, is measured at a relative speed of 100 min™'.

* The moment of inertia of a rotating body and mass are measured for the maximum bore diameter.
* Keep supply voltage fluctuation to within 10% of coil voltage.

Dimensions (102- []-33) |

(For direct mounting)

Lo Unit [mm]
H 5 Shaft bore dimensions
m <R a+005 2 Size i
(Positioned b
o ) 02 5
at 120° ) <
o
JE g 03 6
3| & - 04 8
@ Col 10
L < <
| S| o 10
05
i 15
Unit [mm]
2 Radial direction dimensions Axial direction dimensions
@
® A A A A F Vi A Vs G G Y Y, z m H R L [ P N T a
02 31 28 19.5 105 14 2-2.1 253 2-4 16.8 20 3.1 8 4-90° 2-M3 195 1.6 259 235 5 0.8 25 0.1
03 34 32 23 125 16  3-26 3-6 3-45 20 23 3.1 8 6-60° 2-M3 219 16 285 262 47 1.2 23 015
04 43 40 30 185 22 3-3.1 3-6 3-5 23 26 3.1 8 6-60° 2-M4  25.1 1.6 332 304 5 1.5 2.8 0.15
05 54 50 38 255 30 3-3.1 3-6.5 355 28 31 3.1 8 6-60° 2-M5 279 1.6 373 341 6 1.5 33 0.2
How to Placean | 102-03-33 24V 6
Order size —— _ B
Rotor bore diameter (dimensional symbol d)

260 MIKIPULLEY



261

Dimensions (102- []-35) |
(For through-shafts)
ELECTROMAGNETIC
Hi Unit [mm]
aft bore dimensions

azis

m _R a+0.05
— diH7 d;H7
(Positioned
at120° ) = 02 5 5
— 03 6 6
T —
(B 5 E 04 8 8
© K . 10 10
o A .
S | Z.[ <S( 10 10
05
15 15
o
o)
<
SERIES
Unit [mm] E ELECTROMAGNETIC-
— — Z( ACTUATED MICRO
@ Radial direction dimensions Axial direction dimensions r§" CLUTCHES & BRAKES
® A1 A2 A3 F G1 G2 Y1 Y2 m H1 H2 R L1 L2 P N T a g ELECTROMAGNETIC-
02 31 28 13 14 16.8 20 3.1 8 2-M3 235 19.5 1.6 33 279 5 4.8 25 0.1 g ACTUATED
03 34 3 14 6 20 3 31 8  2M3 262 219 16 385 305 47 78 23 015 e ICIICHES BRI
04 43 40 18 b) 3 % 31 8  2M4 304 251 16 452 358 5 9.1 28 015 o I CHONASHENC
g CLUTCH & BRAKE
05 54 50 28 30 28 31 3.1 8  2M5 341 279 16 493 403 6 88 33 0.2 = (-
SPRING-ACTUATED
How to Place an 102-03-35 24V R6 A6 BRAKE
Order . _ _—
Size Armature bore diameter (dimensional symbol d2) ELECTROMAGNETIC
Rotor bore diameter (dimensional symbol d1) TOOTH CLUTCHES
. . BRAKE MOTORS
Dimensions (102- [] ”
(For butt shafts) POWER SUPPLIES
m. Hi Unit [mm]
(Positioned He a+0.05 Shaft bore dimensions
° 4] Models compliant with Models compliant with
at 120" ) B di d2 thenewJISgtandards theoldJIS?tandards
I bro t bes t
of - —0.006 +03
& ol B D R =
o B8 2 osE —
0 10 3IEE 120P 4ty 15
10 10 3 9% 1.2 T3 4 39038 1.5 35
05
1515 sIHE 27F siHs 2P
el P (Positioned MODELS
Lo at 120° ) 102 .
L
Unit [mm] CcYT
“ Radial direction dimensions Axial direction dimensions 112 """""""""""""""""""""""
@
® A A As F Gy G, Y1 Y, m m, Hi H; R L L P u T T, a
02 31 28 9.5 14 16.8 20 3.1 8 2-M3 M3 235 19.5 1.6 33 27.9 5 7 25 25 0.1
03 34 32 12 16 20 23 3.1 8 2-M3  2-M3 26.2 219 1.6 385 30.5 4.7 10 23 4 0.15
04 43 40 17 22 23 26 31 8 2-M4  2-M3 304 25.1 1.6 45.2 35.8 5 12 2.8 5 0.15
05 54 50 24 30 28 31 3.1 8 2-M5 2-M4  34.1 279 1.6 493 403 6 12 33 5 0.2

How to Place an 102-03-31 24V R6 A6DIN

Order N o
Keyway standards  DIN: Compliant with the new JIS standards
Rotor bore diameter (dimensional symbol d1) JIS: Compliant with the old JIS standards
Armature bore diameter (dimensional symbol d2)

*Models for which there are no keyway standards (models marked by [-]) on the Shaft Bore Dimensions table need not be marked with a keyway standards
designation. Products with standards marked by diagonal lines are not set as standard products.
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ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

CYT Models Electromagnetic Micro Clutches - Bearing-mounted Type

| specifications

Dynamic Coil (at 20°C) Max. Rotating part moment of inertia ~ Allowable Torque
Model v friction ) resllisel::lce rotation engaging Lt:’t;: ﬁ:m:t:i'::e r.irs:rgl:e extinction Mass
®  torqueTd Voltage Wattage Current Resistence s speed Armature Rotor energy o P tals] ts] time [kg]
INm] M M@ [0 [min] [kg-m?] [kg:m?l  Eeas [J] 2 D td [s]
CYT-025-33B 025 0.4 DC24 45 0.188 128 B 3600 1.00X10-¢ 1.43X10°¢ 800 1.0 X 108 0.014 0.028 0.030 0.07
CYT-03-33B 3600 1.85X10-¢ 0.13
03 0.5 DC24 55 023 105 B 130X 10-¢ 900 1.5 X 10° 0.015 0.030 0.040
CYT-03-33M 500 1.90 X 10-¢ 0.11
CYT-04-33B 3600 1.00 X 10-° 0.26
04 1.0 DC24 59 025 98 B 5.15%X10-¢ 1900 2.0 X 108 0.030 0.040 0.040
CYT-04-33M 500 1.05X 103 0.23

* The dynamic friction torque, Tq, is measured at a relative speed of 100 min™'.
* The rotating part moment of inertia and mass are measured for the maximum bore diameter.
* Keep supply voltage fluctuation to within 10% of coil voltage. Also, be careful that energization does not exceed 50%.

Dimensions (CYT-[]-33M) |
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Li (Lead wire positions)
Lo
H a
m
(Positioned <
at 120° ) ¥ 7
o _
= & s
>l 2 8 (5
_u < g <« <
§ S = e o
<
o ™\ A
o0 % g Back clearance dimensions for the rivet
2006 SN wed head during mounting are marked with [*].
Unit [mm]
Radial direction dimensions Axial direction dimensions
Size
d A A, As As F \'A V, Vs G, G m H R Ly L, P N T a
6
03 s 34 32 23 12.5 14 3-26 3-55 3-6 20 23 M3 21 1.2 28.6 26.2 13 3 23 0.2 +00s
8
04 45 42 30 18.5 18 3-3.1 3-6 3-6 25 275 M4 253 1.2 351 324 17.5 35 3 0.2 *3%
10

* Dimensional symbols N and V3 indicate the clearance dimensions for the rivet head during mounting.

How to Placean | CYT-03-33M 24V 6
Order Size -|- L Rotor bore diameter (dimensional symbol d)
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Dimensions (CYT-025-33B) |
219 (Lead wires position) A5
19.3 0.2+0.1

ELECTROMAGNETIC
CLUTCHES & BRAKES

+

+0.030

2+0.005

+0.3
o]

08
18
21

+0.3

;+0.03
o]

6

10.5
| |
ﬂ |
? [
Sl
[
|
1
;
$23+005
¢30 o

s

Rotor bore, Keyway

0
<
o1 ®
200" | 10 ‘ 9.3
‘ SERIES
ELECTROMAGNETIC-
ACTUATED MICRO
How to Place an CLUTCHES & BRAKES
Order CYT-025-33B 24V 6 ELECTROMAGNETIC-

ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS

Dimensions (CYT-[1-33B)

SINYHE’D STHOLAT) GALYNLOY-DILINOYIWOHLOTT

H a (Lead wires position) SRUNCACIUATED
BRAKE
R
ELECTROMAGNETIC
! _ TOOTH CLUTCHES
8 A © b
3 N —_— Se »H<7 8 & BRAKE MOTORS
. -
e [ N e
L S B iy S LS E = @ POWER SUPPLIES
a [@:i®: H—7>Xr |
X e —_ ¢ di J‘rg ggs
‘ « = Rotor bore, Keyway
+20 o
2000 Il N &
LT *
o
Lo
L * Back clearance dimensions for the rivet head during mounting are marked with [*].
Unit [mm]
si Nominal Radial direction dimensions Axial direction dimensions Shaft bore dimensions
ize .
diameter A, A, A A F Vi V. Vi G G, H R L L, Ls L. P N T a d. d; b t
6 34 32 23 125 15 3-263-55 3-6 20 23 21 12 222 198 10 113 13 3 1.5 0.2 *os 6 6 2 9% 0.8 *93
03
8 34 32 23 125 16 3-263-55 36 20 23 21 12 222 198 10 113 13 3 1.5 0.2 *oos 8 8 2 oo 0.8 *93
8 45 42 30 185 19 3-3.1 36 36 25 28 253 1.2 268 241 12 13 175 35 09 02 3% 8 8 2 i 08 *93 MODELS
04
10 45 42 30 185 19 3-3.1 36 36 25 28 253 12 268 241 14 11 175 35 09 02 *3¥ 10 10 g wfos 12
* Dimensional symbols N and V3 indicate the clearance dimensions for the rivet head during mounting. 102
ovT B
112

How to Place an CYT-03-33B 24V 6
Order Size 4 L Nominal diameter
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ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

m

') Models Electromagnetic Micro Brakes

=

o Specifications |

= Dynamic Coil (at 20°C : Total work

()] v friction : ) b3 rohtnaat)i(on GIIEITY o performed until - Ar I;r:i::-l:lep d.le-:ral;lil:g Mass

= Model N torque Voltage Wattage Current Resistance resistance speed moment of inertia J Readjustment ~ pull-in time time time kgl

Td w w] 1Al 1] d L " [kg-m?] E f of the air gap ta[s] o 9

m [N-m] [min-'] eat )l gy to [s] td[s]

I 112-02-13 6.75X 1077 0.053

(gn) 112-02-12 02 0.4 DC24 6 0.25 96 B 10000 1.00 X 10-¢ 1500 2Xx10°0 0.004 0.010 0.010 0.057

‘. 112-02-11 1.00 X 10-¢ 0.057

c 112-03-13 1.30 X 10-¢ 0.072

I 112-03-12 03 0.6 DC24 6 0.25 96 B 10000 195X 10-¢ 2300 3Xx10°¢ 0.005 0.012 0.008 0.079

I 112-03-11 1.95%X10-¢ 0.079

m 112-04-13 438X 10-¢ 0.118

w

E 112-04-12 04 1.2 DC24 8 0.33 72 B 10000 6.15 X 10-¢ 4500 6 X 106 0.007 0.016 0.010 0.131
112-04-11 6.15X10°¢ 0.131

= 112-05-13 9.08 X 10~¢ 0.200

> 112-05-12 05 24 DC24 10 0.42 58 B 10000 1.38X10~* 9000 9 X 108 0.010 0.023 0.012 0.215

r$'l 112-05-11 138 X103 0.215

wn * The dynamic friction torque, Td, is measured at a relative speed of 100 min™'.

* The rotating part moment of inertia and mass are measured for the maximum bore diameter.
* Keep supply voltage fluctuation to within 10% of coil voltage.

Dimensions (112- []-13) |

H @ C1h9
Lot
i ax005 <—.‘DS H
<
| T
. &
‘ v
[ <t[ﬂ % F @ | @
=t < 2 g - _
g y & \\& poV/
— \
z% — O )/
= S _ -
8 s
< o
o)
P
4-90°
L
Unit [mm]
“ Radial direction dimensions Axial direction dimensions
2
® A A, A; G G G C S Vi V; Vi z H K J ) L P X a
02 28 19.5 10.5 39 335 1.4 11 - 2-21 253 2-4 4-90° 137 15 2.6 13 16.1 5 0.8 0.1
03 32 23 125 45 38 13.6 13 33 3-26 3-6 3-45  6-60° 17 2 33 13 19.3 6.7 1.2 0.15
04 40 30 185 54 47 20 19 41 3-3.1 3-6 3-5  6-60° 20 2 33 13 22.8 7 1.6 0.15
05 50 38 255 65 58 27.2 26 51 331 365 355 6-60° 22 2 35 1.5 25.2 8 1.6 0.2

* Size 02 is a rounded flange.

How to Place an 112-03-13 24V
Order e

264 MIKIPULLEY
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Dimensions (112-[1-12) ”

o H ®Cing Unit [mm]
8 e aeaee |~ e ELECTROMAGNETIC
~ | Size Models compliant with Models compliant with
d the new JIS standards the old JIS standards CLUTCHES & BRAKES
Y HZ by t beo t
£ é ~ 02 5 - — //
g —0.006 +03
B 03 6 223 08"
' o 8 2 :g:gg? 0.8 +8.3 //
10 3288 1278 4188 15 ¢
R S o 10 3288  127%8 4188 15
P 15 5 2888 2785 5 1888 2 7§
L
Unit [mm]
v Radial direction dimensions Axial direction dimensions
N
® A G G G G S H K i J; L P u a
02 28 39 335 114 M - 13.7 15 2.6 13 18.1 5 7 0.1
13 32 45 38 136 13 33 17 2 33 13 213 6.7 10 0.15 SERIES
04 40 54 47 20 19 41 20 2 33 13 25.5 7 12 0.15 ELECTROMAGNETIC-
05 50 65 58 27.2 26 51 22 2 3.5 15 282 8 12 0.2 LD MICRO

CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS

* Size 02 is a rounded flange.
* The armature hub of size 02 has no keyway. Lock it in place by press-fitting it onto the shaft or the like.

How to Place an 112-03-12 24V 6DIN
Order Size J L Keyway standards DIN: Compliant with the new JIS standards

JIS: Compliant with the old JIS standards SPRING-ACTUATED
BRAKE

SINYHE’D STHOLAT) GALYNLOY-DILINOYIWOHLOTT

Armature bore diameter (dimensional symbol d)

* Models for which there are no keyway standards (models marked by [-]) on the Shaft Bore Dimensions table need not be marked ELECTROMAGNETIC
with a keyway standards designation. Products with standards marked by diagonal lines are not set as standard products. TOOTH CLUTCHES

BRAKE MOTORS
Dimensions (112-[1-11) ”
Unit [mm] POWER SUPPLIES
Shaft bore dimensions
Gize Models compliantwith ~ Models compliant
d the new JiSstandards  with the old JiS standards
HZ bro t bes t
02 5 - - //
03 6 273% 08+ //
M EEE B N
10 3388 1278 4 15
0 34 127P 4 s P
05
15 sIHE 27¢ s 2w
(Positioned
at 120° )
Unit [mm]
“ Radial direction dimensions Axial direction dimensions
N MODELS
Ay A; G (<} G C S m H K Ji )2 L L. P u T a
02 28 95 39 335 114 1 - M3 137 15 26 13 231 181 5 7 25 0.1 102
03 32 12 45 38 13.6 13 33 2-M3 17 2 33 13 293 213 6.7 10 4 0.15 cYT
04 40 17 54 47 20 19 41 2-M3 20 2 33 1.3 348 255 7 12 5 0.15 .
112
05 50 24 65 58 272 26 51 2-M4 22 2 35 1.5 37.2 282 8 12 5 0.2

* Size 02 is a rounded flange.

HowtoPlacean | 112-03-11 24V 6DIN
Order Size -|- L Keyway standards DIN: Compliant with the new JIS standards

JIS: Compliant with the old JIS standards

Armature bore diameter (dimensional symbol d)

* Models for which there are no keyway standards (models marked by [-]) on the Shaft Bore Dimensions table need not be marked
with a keyway standards designation. Products with standards marked by diagonal lines are not set as standard products.
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ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

ELECTROMAGNETIC-ACTUATED
CLUTCHES & BRAKES

1 10 100
101/CS Models
CSZ Models :
111 Models

BSZ Models 2.4~10

Printing machinery, bookbinding machinery, food

LN 1) chirfery, wrapping machinery, textiles machine

Clutches and Brakes that Accurately Control a Variety of
General Industrial Machinery

Clutches accurately connect and release power by being located between the driver and the load. Brakes are used
to slow or stop load inertia and machinery and to hold things in stationary positions. Using these basic operations
and combining clutches and brakes enable a variety of applications such as stepped speed-changing mechanisms,
switching between forward and reverse operation, positioning/indexing, and inching. Part of their appeal is the
simplicity of control and ease of maintenance.

SIMVEE B SIHOLNTD DILANOYINOY LD TS
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| Available Models

A —— p ELECTROMAGNETIC
A Applications Lineup
CLUTCHES & BRAKES

Standard type 101/CS |

CLUTCHES & BRAKES Clutches

Brakes Standard type 111 |

One-touch mounted type CSsz |

One-touch mounted type BSZ |

SERIES
For details on selection, see P,308 to 315.
ELECTROMAGNETIC-

ACTUATED MICRO
I Clutches 101-[_]-1[ ] cs-[ ]-3[ ]

CLUTCHES & BRAKES

g
—_— T T —— T T Z| ELECTROMAGNETIC
Mounting Size Shaft Coupling System (Armature) ~ Mounting — Size Shaft Coupling System (Armature) £| ACTUATED
. 2| cLuTcHEs & BRAKES
H Mounting =] ELECTROMAGNETIC
B4 CLUTCH & BRAKE
| 101 | | & | = S
Wall-mounted type Y Shaft-mounted type RGN
Uses a flange-mounted stator. Uses a bearing-mounted stator. BRAKE
Designed to be short in the Designed to be relatively easy -
axial direction, requiring less to mount, reducing the ELECTROMAGNETIC
installation space. processing and work required A TOOTH CLUTCHES
%rtehceﬂ\{/gn”ounted Flange-mounted type for mounting. Mw%usné:% one Bearing-mounted type
BRAKE MOTORS
Bl Shaft Coupling System (Armatures)
POWER SUPPLIES
[101-0-03,¢5-0-03 | [101-0-0O5,¢5-0-05 | [101-O0-0O1,¢5-0-01
Butt and parallel shaft type (Armature type-3) Directly coupled type wound around the  Butt type (Armature type-1)
These incorporate non-armature parts parallel axis (armature type-5) Uses an armature assembly designed for use
provided by the customer such as V pulleys, Uses an armature assembly designed for use with butt shafts. May be difficult to mount
enabling use in designs that use either butt with through-shafts. Ensures that mounting is due to the need for centering and other
shafts or through-shafts. relatively easy to complete as well as adjustments, may require the use of a fitting
extremely efficient in its approach. flange, or may require use in combination
with flexible couplings.
- s
Directly coupled by being Coupled directly
Armature type-3 wound around the parallel shaft Armature type-5 to the butt shaft Armature type-1
MODELS
I Brake e
Shaft Coupling System (Armature) CS ______________________________________
Shaft-mounted type Rotor-mounted type e
These use axial braking csz

Uses an armature assembly
effectiveness of which mounted directly to an inertial
depends on how body not fastened to the shaft

efficiently parts are X that continues to move even

Mounted t
mounted. m%ughgf( © Armature type-1 Armature type-2 after the shaft has stopped. m%urnot%dr to Armature type-3

in most cases, the

One-touch mounted type
|CSZ,BSZ

Designed with the same basic construction as that of the standard
type. Comes equipped with a stator armature, eliminating the
need for time-consuming gap adjustments. Easy to assemble,
guaranteeing dramatic reductions in assembly times.

MIKI PULLEY 267



ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

| Product Lineup
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268 MIKIPULLEY

1 01 Electromagnetic-actuated Clutches - Flange-mounted Type

Stator and rotor are combined and directly mounted on stationary
parts, such as frames, and fixed in place. These are short in the axial
direction and can make effective use of space near windows. Select
the armature according to the coupling type used (through-shaft, butt

shaft, etc.).
Clutch torque [N-m] 5~320
Operating temperature ['C] —10 ~+40
Backlash Zero

RoHS-compliant Flange-mounted type

CS Electromagnetic-actuated Clutches - Bearing-mounted Type

These integrate the stator and rotor, which are held to the stationary
parts of the machine by a drive pin arm; the rotor is locked to the rota-
tion shaft by a key. They are designed to be relatively easy to mount,
reducing the processing work required for mounting.

Clutch torque [N-m] 5~320
Operating temperature ['C] —10~+40
Backlash Zero

RoHS-compliant Bearing-mounted type

1 1 1 Electromagnetic-actuated Brakes

Brakes are used to brake and hold rotating bodies. The flange of the
stator is locked securely to a strong stationary part. Select an armature
that factors in the mounting space available.

Brake torque [N-m] 5~320
Operating temperature [’C] —10 ~+40
Backlash Zero

RoHS-compliant

CS Z/BSZ Electromagnetic-actuated Clutches & Brakes - One-touch-mounted Type

These models adjust the gap to the frictional surface that clutches
and brakes require to operate and come pre-assembled. Clutches are
simply placed on the shaft and brakes mounted on the flange surface.
They do not require gap adjustment or adjustment of concentricity/
parallel misalignment, greatly reducing installation work.

Clutch/brake torque [N-m] 24~10
Operating temperature ['C] —10 ~+40
Backlash Zero

BSZ
RoHS-compliant RoHS-compliant
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|Types for through-shaft or butt shaft | |Through-shaftlcoupted by winding around parallelshaft]type|

| Butt shaft type

Armature type-3 101-[J-13G Armature type-5 101-[]-15G

Armature type-1 101-L1-11G

| Types for through-shaft or butt shaft | |Through-shaft (coupled by winding around parallelshaft) type|

| Butt shaft type

Armature type-3 CS-[1-336 Armature type-5 CS-[1-356

Armature type-1 CsS-[1-316

|Types with many applications| | Slim, space-saving type

| Easy-to-use standard-shape type |

Armature type-3 111-0-136G Armature type-2 111-01-126

Armature type-1 1M11--116

(YA |

BSZ

Lead wires

Clutch stator
Rotor

Friction materials
Clutch armature
Clutch hub
Bearing

b, Sleeve

Drive pin

Coil
Y e
S o)

Brake stator

Friction materials
Brake armature

Coil —— - ,~— Brake hub

Bearing

Lead wires

ELECTROMAGNETIC
CLUTCHES & BRAKES

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS

=
=)
E
=
=
=
=
=1
=
=
5
=
s
=
=
P=1
1=
=
=
5
==
=
s
=
=

SPRING-ACTUATED
BRAKE

ELECTROMAGNETIC
TOOTH CLUTCHES

BRAKE MOTORS

POWER SUPPLIES

MODELS
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ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

I Mounting Example

@ Flange-mounting example with 101 @ Butt shaft mounting example with CS
The stator is directly mounted on a stationary part, such as a frame, by a In designs that use butt shafts, the two shafts can be reliably centered
mounting flange, and fixed in place. The rotor is locked to the rotation using fitting flanges, as shown in the figure.

shaft using a key. The stator and rotor are combined via a narrow air
gap that serves as part of the magnetic circuit to form a magnetic pole.

Air gap a

Armature type-|

Armature
Metal disc spring
Key

Air gap

EBearing-mounting example with CS [ Mounting example with CSZ
The stator is integrated with the rotor via a bearing and held to the Simply insert the shaft in the sleeve and fasten a CSZ on the shaft end
stationary parts of the machine by a drive pin arm. The rotor is locked and mounting is complete.

to the rotation shaft using a set screw. The stator and rotor form a
magnetic pole via the bearing.

Drive pin
Drive pin arm Stator
4
a: Rotor Pulley mounting
7 Armature bolt
[ Metal disc spring

Bearing

]\&
T
==,

Key
Key J 4

[ 1)
7

Set screw Gudgeon bolt

§'
Air gap "a"

NSNS

E Example of combining clutches

In this example, two clutches are assembled on a
through-shaft. This is very effective when
controls such as two-step speed changing and
forward/reverse operation are needed and space
is limited.

T
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| Mounting Example

EArmature type-3 mounting example with 111 EArmature type-2 mounting example on vertical shaft with 111

When armature type-3 is directly mounted on the end face of a V
pulley, no armature hub is needed, making for a very efficient design.
These are optimal when space is limited or when a shaft overhangs
from a wall and the overhang load must be kept extremely low.

Armature type-2 is a special armature that puts the boss part of the armature
hub into the space within the stator. That makes it compact. It is short in the
axial direction even when a pulley or the like is installed on the tip of the brake.
Since running torque is zero, it does not take up space even when mounted
on a vertical shaft, and is also easy to install.

Air gap "a" can be set easily using collars and shims.
Corrections are easily accomplished by adding or removing shims.

ELECTROMAGNETIC
CLUTCHES & BRAKES

Air gap "a"

s

V pulley
/

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS

Collar and shim

Collar and shim

SINYHE’B STHOLAT) GALYNLIY-DILINOVIWOHLOTT

EArmature type-3 mounting example with 111

@ Mounting example with BSZ

SPRING-ACTUATED

If a rotating body floating above a shaft by means of a bearing (an idler Simply insert onto the shaft to be braked and lock the BSZ on the wall BRAKE
pulley, guide roller, or the like) has an armature type-3 mounted on it surface and mounting is complete. Be careful when designing that
directly, it can be assembled easily without taking up a lot of space. the mounting shaft does not cantilever and end up a three-point ELECTROMAGNETIC
. o I . . TOOTH CLUTCHES
Air gap "a" can be set easily using collars and shims. mounting.
Corrections are easily accomplished by adding or removing shims. Flange mounting bolt
BRAKE MOTORS
z 2 Beari POWER SUPPLIES
earing
\\
) &
& v
— MODELS

EExample of combining clutches and brakes

In this example, a clutch and brake are
assembled on a through-shaft. This is effective
when mounting space is limited or when there is
no wall on which to mount the stator.

T

MIKI PULLEY 271



ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

P, Models Electromagnetic Clutches - Flange-mounted Type
—]
=
o Specifications |
= Coil (at 20°C Rotating part moment of inertia)  Total work
m Dynamic  Static oll(@) ) o Max. otating part moment of nertia performed Torque Torque
Ay s D L0 A h Armature q 3
Model = friction  friction 5 5 o _2ga & rotation until T build-up decaying Mass
= ® torqueTd torqueT: S5 22 =3 D2 %33 speed R°t°'z' Armatt:re readjustment P 8] time time [kg]
m INml  INml —€ S& T5 =5 &  [mn [kem]  lkgm]  oftheairgap " tols]  tals]
—_ s 8 Erl)]
) 101-06-136 423%10-5 0.46
h 101-06-156 06 5 55 DC24 11 046 52 B 8000 7.35X10°° 1.05X10°* 36 X 10¢ 0.020 0.041 0.020 0.66
™ 101-06-116 6.03X10-3 0.5
( 101-08-136 118X 104 0.83
- I 101-08-156 08 10 11 DC24 15 0.63 38 B 6000 224X 10-* 3.00X10-* 60 X 10° 0.023 0.051 0.030 1.19
I 101-08-11G 1.71 X104 0.91
m 101-10-136 478X 104 15
w 101-10-156 10 20 22 DC24 20 083 29 B 5000 6.78X10-% 9.45X10-* 130X 10° 0.025 0.063 0.050 2.1
(7. 101-10-116 663X 10~* 1.66
(o o] 101-12-136 1.31%X10-3 2.76
x 101-12-156 12 40 45 DC24 25 1.09 23 B 4000 2.14X 1073 2.75X10-3 250 X 109 0.040 0.115 0.065 38
. 101-12-116 181X 103 3.05
N 101-16-136 480X 103 5.1
w 101-16-156 16 80 90 DC24 35 146 16 B 3000 6.30X1073 9.05X10-3 470X 10° 0.050 0.160 0.085 6.9
101-16-116 6.35X 1073 54
101-20-136 1.37 X 10-2 9.3
101-20-156 20 160 175 DC24 45 1.88 13 B 2500 1.93 X10-2 2.65X 102 10 X 108 0.090 0.250 0.130 13
101-20-116 1.90 X 102 10.5
101-25-136 3.58 X 102 17
101-25-156 25 320 350 DC24 60 25 9.6 B 2000 4.48Xx10-2 7.45X10°? 20 X 108 0.115 0.335 0.210 236
101-25-116 483%10-? 18.7

* The dynamic friction torque, Td, is measured at a relative speed of 100 min-.
* The rotating part moment of inertia and mass are measured for the maximum bore diameter.

Dimensions (101-[] |

(For direct mounting)

Unit [mm]
Shaft bore dimensions
B 0 MORgRalaniyih the Modgh cpmplant it the
3 new
HZ by t bes t
o 12 ATHE sTE e sep
15 5T 2P s 2P
o 15 STHE 27F sum 2w
0 6 25°% s 2%
o 20 6TBE 25 s 2P
3 8RN 3E 7 3P
L, B 8T 3vE 7 3w
00 8IHE 3E 7nm 3w
M REE A TR
2012 SWE3 0 E 10 1888 35
o 012 3 CE 10w as cp
5014 R3S B 12 i3S P
o 0T CHI3S P o s
6018 G4 E 15 s
Unit [mm]
w Radial direction dimensions Axial direction dimensions
e A A; A; B G (&} G F Vi V; Vs Y z H J K L M P X a
06 63 46 345 675 80 72 35 23 3-3.1 3-6.3 3-5.5 5 6-60° 24 35 2.1 28 22 7.3 25 0.2 o005
08 80 60 415 85 100 90 42 285 3-4.1 3-8 87 6 6-60° 265 43 26 31 24 83 285 0.2 *oos
0 100 76 515 106 125 112 52 40 351 3-105 3-9 7 6-60° 30 5 3.1 36 27 9 33 02 *oos
12 125 95 615 133 150 137 62 45 3-6.1 3-12 Bl 7 6-60° 335 55 36 405 30 93 23 0.3 ¥
+0.05
—0.1

16 160 120 795 169 190 175 80 62 3-8.1 3-15 3-14 9.5 6-60° 37.5 6 41 465 34 1.7 35 03
20 200 158 99.5 2125 230 215 100 77 3-10.2 3-18 3-17 9.5 6-60° 44 7 51 555 40 134 49 05 —
25 250 210 1245 264 290 270 125 100 4-122 4-22 4-20 1.5  8-45° 51 8 6.1 64 47 16 5.5 0.5 _

How to Placean | 101-06-13G 24V 12DIN
Order Sizej_ -L Keyway standards DIN: Compliant with the new JIS standards

JIS: Compliant with the old JIS standards

Rotor bore diameter (dimensional symbol d)
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Dimensions (101- [1-156) |
(For through-shafts)
ELECTROMAGNETIC
Shaft bore dimensions

H
> J a
S K Nz w 5 B - ~
< — = Models compliant with the new Models compliant with the old
R N d d JIS standards JIS standards
E — H7 b ro t b t
. b = 06 12 12 433 1579 4 1008 15 %90
% ool % B 8 15 15 SR 2% s 20
@— g %;3'* gL Mo 18 1020 20 6003 257%° 5% 279
' , L 1225 25 8BIEE 3P 7iMe 3P
16 30 30 8I%% 3% 7 IRl 3¢
l o 20 40 40 12 Z§98 3495 10 1805 35 ¢
C-shaped < 25 50 50 14 293 3.5 *95 12 1305 35 7t
retaining ring Al N : )
groove it
Unit [mm]
© Radial direction dimensions Axial direction dimensions
® A B G G G E F Y S Z .23 H J K L M N N P U W U W a m
06 63 675 8 72 35 33 23 5 38 3-120° 60° 24 35 21 515 22 20 2 73 395 4 395 4 0.2 +005 3-M4 X 0.7,length:4  SERIES
08 8 85 100 90 42 37 285 6 45 3-120° 60° 265 43 26 60 24 25 2 83 47 5 47 5 0.2 +005s 3-M4 X 0.7, length: 6 E ELECTROMAGNETIC-
10 100 106 125 112 52 47 40 7 55 490° 45 30 5 31 71 27 30 3 9 57 5 575 6 02 =xeos 4M4X07length:8 EEN \cruateD MicRO
12 125 133 150 137 62 52 45 7 64 4-90° 45° 335 55 3.6 865 30 40 2 93 67 7 67 8 0.3 £39° 4-M4x0.7, length: 8 § CLUTCHES & BRAKES
16 160 169 190 175 80 62 62 95 75 6-60° 30° 375 6 41 1035 34 50 3 1.7 78 7 78 8 0.3 739 6-M5x 0.8, length:8 &5 ELECTROMAGNETIC-
20 200 2125 230 215 100 745 77 9.5 90 4-90° 45 44 7 51 1245 40 60 5 134 935 10 93 10 0.5 _3, 4-M6x1,length:12 ,2, ACTUATED
25 250 264 290 270 125 1015 100 115 115 845" 225° 51 8 61 145 47 70 6 16 1185 12 118 12 05 8, 8M6X1,length:12 =) R QN RIINGS
g ELECTROMAGNETIC
4 CLUTCH & BRAKE
How to Placean | 101-06-15G 24V R12DIN A12JIS 2l
Order ) T Armature type-56 keyway standards
Size Dimensional symbol U2, W2: Compliant with the new JIS standards: DIN SPRING-ACTUATED
Rotor bore diameter (dimensional symbol d1) Dimensional symbol U1, W1: Compliant with the old JIS standards: JIS BRAKE
Armature bore diameter (dimensional symbol d2)

Keyway standards DIN: Compliant with the
new JIS standards
JIS: Compliant with the old JIS standards ELECTROMAGNETIC

TOOTH CLUTCHES

Dimensions (101- [1-11G) ” W

(For butt shafts)

Unit [mm] POWER SUPPLIES
>$_ ﬁ Shaft bore dimensions
~ E d d Models :&}Ersn:iaarl‘lé :::’!sh the new Models (}wlsngm!a ‘:ﬂ;h the old
o i 2
o Y H7  H7 bry t bes t
8, 4 o 1212 AR 1STE anEm 1sE
HRE: dd 7 15 15 sCRE 2 s 2%
g < 99 e 1515 5THE 27F s 2
T 0 20 6 25°F s 2t
] o 20020 6% 25°F  siEg 20w
: 35 25 sIHE  3UE 7 3
oanmg Yt o p BB 8 3 gmg 3w
ring groove /=== \Positonsd W 30 30 8% 378 7 188 3%
L at 120 o 30030 sIHE 3B 7w 3w
40 40 12 TR% 380 10 19 35 7
o0 40 40 12 358 3795 10 1305 35 9
so) Eo] AR BEE R N SRS MODELS
s 50 50 TATSEE 356 121 359 o1 —
o 0 w4y s s 0
unittmml 5
© Radial direction dimensions Axial direction dimensions M
5 A B c‘ CZ c] E F Y m H J K L‘ LZ M1 Mz P T @ e
06 63 67.5 80 72 35 26 23 5 M4 24 35 2.1 43 315 22 15 7.3 6 0.2 *005 csz
08 80 85 100 920 42 31 285 6 M5 26.5 43 2.6 51 35 24 20 83 8 0.2 oos T
10 100 106 125 112 52 1 40 7 M5 30 5 3.1 61 1 27 25 9 10 0.2 *oos Bsz
12 125 133 150 137 62 49 45 7 M6 335 55 3.6 70.5 46.5 30 30 9.3 12 03 ¥
16 160 169 190 175 80 65 62 9.5 M8 375 6 4.1 84.5 53.5 34 38 1.7 15 03 ¥
20 200 212.5 230 215 100 83 77 9.5 M8 44 7 5.1 100.5 64.5 40 45 13.4 18 05 _%,
25 250 264 290 270 125 105 100 1.5 M10 51 8 6.1 118 75 47 54 16 22 05 %,
How to Place an 101-06-11G 24V R12DIN A12DIN

Order Size _L Keyway standards DIN: Compliant with the new JIS standards
JIS: Compliant with the old JIS standards
Rotor bore diameter (dimensional symbol d1) Armature bore diameter (dimensional symbol d2)
Keyway standards DIN: Compliant with the new JIS standards

JIS: Compliant with the old JIS standards
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ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

c S
P, Models Electromagnetic Clutches - Bearing-mounted Type
—]
=
O Specifications |
> — Coil (at 20°C ) " Rotating part moment of inertia J T°tr:| W°"§ . .
ynamic atic ax. performe orque orque
v friction friction < = £ 3 ﬂeat rotation until Arn'!atlfre build-up decaying Mass
= Model ¢ 4 —S =8 I — 2 resistance d Rotor Armature diustment pull-in time ti P tkal
m orque orque =& Sz 8§ D& ee kgl Tkgm] readjustmen tal[s] ime ime g
d [N-m! s [N-m! a = 5 min of the air gap pls S|
Td[N-m]  Ts[N-m] aQ a Z T3 [min'] g-m g-m f th tp [s] td [s]
o | = ) Er[J]
'an €S-06-336 423X10°5 0.50
h CS-06-356 06 5 55 DC24 11 046 52 B 3000 735105 1.05x10-* 36 X 109 0.020 0.041 0.020 0.70
— -
CS-06-31G 6.03 X 10-° 0.54
c
_l CS-08-33G 118 X104 0.87
) CS-08-356 08 10 11 DC24 15 0.63 38 B 3000 2.24X10-* 3.00Xx10-* 60 X 10° 0.023 0.051 0.030 1.23
I CS-08-316 1.71 X104 0.95
w CS-10-33G 4.78 X104 1.57
@ CS-10-356 10 20 22 DC24 20 083 29 B 3000 6.78X10°% 9.45X10-* 130X 10° 0.025 0.063 0.050 2.18
w CS-10-316 6.63 X104 1.73
= €S5-12-336 131X 1073 2.89
> CS-12-356 12 40 45 DC24 25 1.09 23 B 2000 2.14X107% 275X 10-3 250 X 10° 0.040 0.115 0.065 3.93
rﬁ CS-12-316 1.81 X103 3.18
w €S-16-336 480x1073 53
CS-16-356 16 80 90 DC24 35 146 16 B 2000 630X 1073 9.05X10-3 470X 10° 0.050 0.160 0.085 71
CS-16-316 6.35X10°3 5.6
CS-20-33G 20 160 175 DC24 45 188 13 B 1500 1.93X10-2 137 X102 10X 108 0.090 0.250 0.130 9.8
CS-25-33G 25 320 350 DC24 72 3.00 8 B 1500 4.48 X 1072 3.58X 1072 20 X 108 0.115 0.335 0.210 17.5
* The dynamic friction torque, Tq, is measured at a relative speed of 100 min™'.
* The moment of inertia of a rotating body and mass are measured for the maximum bore diameter.
Dimensions (CS- [1-336) |
(For direct mounting)
R H a Yo Unit [mm]
J P —H Y ! u Shaft bore dimensions
= Models compliant with the new Models compliant with the old
‘ :' JIS standards JIS standards
,j Lead wire length: 400 ® dw stancar stancar
@\' | brg t bes t
a — 06 12 4RE 15TE 4l 15w
A — ) © 08 15 SIEE 2P s 2
T annE 10020 688 257 sy 27
oyl 5 =Er 1225 SR 3CF iy 3w
o o & 9 o
d 16 30 8 :ﬂAﬂ15 3 +05 7 +0.061 3 +0.5
\\\‘ [aR 0.051 0 +0.025 0
. g.'},,ﬂ' Rotor keyway HEIEE R G
g <N 25 50 14 TS 35 Y% 12 10 35 Y%
e o
=
| 3 | I
Lo X ® La, ]
w
L1 L . N Ls
3 20 9
25 6.8
Section®@
*0n sizes 20 and 25, the head of the bolt for pressing down the
bearing will stick out. See the above dimensions.
Unit [mm]
v Radial direction dimensions Axial direction dimensions
N
® A A, A; B C F G, G; G; Vi V; Vs Y1 Y2 H L L, M J P R X a
06 63 46 345 675 675 24 425 50 9.5 31 6.3 55 4.5 14 24 31 28 22 5 73 2 25 0.2 +o0s
08 80 60 415 85 85 34 575 65 115 441 8 7 6.5 16 26,5 345 31 24 6 8.3 2 2.85 0.2 +005
10 100 76 515 106 106 40 625 70 115 5.1 10.5 9 6.5 16 30 395 36 27 6.5 9 2 33 0.2 +00s
12 125 95 615 133 133 45 775 85 115 6.1 12 11 6.5 16 335 445 405 30 75 9.3 2 33 0.3 5%

16 160 120 795 169 169 58 100 112 185 8.1 15 14 85 25 375 505 465 34 75 117 32 35 03 *3%
20 200 158 995 2125 212 75 125 138 185 102 18 162 85 25 44 605 555 40 9 134 3 5 0.5 _§,
25 250 210 1245 264 250 100 155 173 24 122 22 20 12 30 53 69 66 47 9 18 6 4.5 0.5 _9,

*The Vi, V>, and Va dimensions of size 25 are located in four places 90° apart.

How to Placean | CS-06-33G 24V 12DI
Order T T
. )J’

Rotor bore diameter (dimensional symbol d

Keyway standards DIN: Compliant with the new JIS standards
JIS: Compliant with the old JIS standards
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Dimensions (CS-

ELECTROMAGNETIC
Unit [mm]
CLUTCHES & BRAKES
Shaft bore dimensions

(For through-shafts)

CLUTCH & BRAKE
UNITS

%. d, ; Modelsaﬂvstwﬁzﬂnhe new Models :j;lrsngill?‘lata\:ﬁh the old
wo bpy t bes t

06 12 12 4B 1573 4 1008 15 *98

08 15 15 52082 2 +95 5 plest 5 405

1020 20 633 258 s 2

1225 25 8IUE 3P 7 3t

16 30 30 8 I%% 37 7Ifs 3R

Rotor bore diameter keyway
Unit [mm]
v Radial direction dimensions Axial direction dimensions SERIES
R A B C E F G G G S Y& Y, Z Z, H L L M J N N P R U W, U W a m =] ELECTROMAGNETIC-
06 63 675 675 33 24 425 50 95 38 45 14 3-120° 0° 24 545315 22 5 20 2 73 2 395 4 395 4 0.2 zoos 3-M4 X 0.7, length: 4 ’:g:' ACTUATED MICRO
08 80 85 85 37 34 575 65 115 45 65 16 3-120° 0° 265 635 35 24 6 25 2 83 2 47 5 47 5 02 toss 3M4X07lengthi6 o C-UTCHES &BRAKES
10 100 106 106 47 40 625 70 115 55 6.5 16 4-90° 45 30 745 41 27 65 30 3 9 2 57 5 575 6 0.2 005 4-M4 X0.7,length: 8 é :E_ﬂ:;“;AGNETIC_
12 125 133 133 52 45 775 85 115 64 65 16 4-90° 45 335 905 465 30 75 40 2 93 2 67 7 67 8 031} 4M4x07 length:8 § CLUTCHES & BRAKES
16 160 169 169 62 58 100 112 185 75 85 25 6-60° 30° 3751075535 34 75 50 3 117 32 78 7 78 8 03 %3 6-M5x0.38,length:8 % ELECTROMAGNETIC
&=

How to Place an CS-06-35G 24V R12DIN A12JIS

SPRING-ACTUATED
Order ) T Armature type-5 keyway standards BRAKE
Size Dimensional symbol Uz, Wz: Compliant with the new JIS standards: DIN
Rotor bore diameter (dimensional symbol) Dimensional symbol U1, W+: Compliant with the old JIS standards: JIS =

Keyway standards DIN: Compliant with the Armature bore diameter (dimensional symbol d2) ELECTROMAGNETIC
new JIS standards TOOTH CLUTCHES
JIS: Compliant with the old JIS standards
- - BRAKE MOTORS
Dimensions (CS- [1-31G) ”
(For butt shafts) POWER SUPPLIES
Unit [mm]
Shaft bore dimensions
g! Models compliant with Models compliant with
Lead wire length: 400 s d d the new JIS standards the old JIS standards
. bro t be t
r 06 12 12 48 157 4% 15 78
b 08 15 15 STHE 2°F  siME 2P
‘; 0 20 20 685 2579 5 10058 2 98
w| <| m)
S8 2025 25 BIHE 3TE 7iME 3
oo 630 30 BTHE  3UE 7iHR 3P
Rotor/hub bore
diameter keyway
2-m MODELS
(Positioned
at 120° ) 101
UNItIMM] oo
v Radial direction dimensions Axial direction dimensions cs .
g a0
® A B C E F Gi G, Gs Y: Y, m H L L Ls M M J P R T a 1
06 63 67.5 675 26 24 425 50 9.5 45 14 M4 24 46 315 3 22 15 5 73 2 6 0.2 +o0os T
Ccsz
08 80 85 85 31 34 57.5 65 11.5 6.5 16 M5 26.5 545 35 35 24 20 6 83 2 8 0.2 £005
10 100 106 106 41 40 625 70 115 65 16 M5 30 645 41 35 27 25 65 9 2 10 02 *oos Bsz
12 125 133 133 49 45 775 85 11.5 6.5 16 M6 335 745 465 4 30 30 7.5 9.3 2 12 0.3 1%

16 160 169 169 65 58 100 112 185 85 25 M8 375 885 535 4 34 38 75 117 32 15 03 ¥

How to Placean | CS-06-31G 24V R12DIN A12DIN
Order Size j- _L Keyway standards DIN: Compliant with the new JIS standards

Rotor bore diameter (dimensional symbol d1) JIS: Gompliant with the old JIS standards

Armature bore diameter (dimensional symbol d2)

Keyway standards DIN: Compliant with the new JIS standards
JIS: Compliant with the old JIS standards
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ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

P, Models Electromagnetic Brakes
—]
=
o Specifications |
> Dynamic Static Coil (at 20°C Total work
m " friction _friction oil (a ) Heat Ma).(. n:rmaturef performed Arm;t.ure Torque Tl?rql.!e "
Model 2 torque  torque . resistance rotation loment of |:||1t|| pull-in rise extinction ass
= o Ta o Vogla]ge Wa[;tla]ge Cu[rllﬁnt Res[ls(t)a]nce class speed inertia J refattli:usgment time time time [kg]
int m?2 of the air gap
rm Nm]  IN-m] [min] [kg-m?] Er L] ta[s] to [s] td[s]
| 111-06-136 423%10°5 028
'an 111-06-126 06 5 5.5 DC24 11 0.46 52 B 8000 6.03 X 10-° 36 X 10¢ 0.015 0.033 0.015 0.32
ﬁ 111-06-11G 6.03 X10°° 0.32
— 111-08-136 1.18 X 104 0.5
c 111-08-126 08 10 11 DC24 15 0.63 38 B 6000 1.71 X104 60 X 10° 0.016 0.042 0.025 0.58
e | 111-08-116 171X 104 0.58
‘e 111-10-136 478 %1074 0.91
l 111-10-126 10 20 22 DC24 20 0.83 29 B 5000 6.63 X104 130X 10° 0.018 0.056 0.030 1.07
m 111-10-116 6.63 X 1074 1.07
wn 111-12-136 131% 1072 1.68
@ 111-12-126 12 40 45 DC24 25 1.09 23 B 4000 1.81X10-32 250 X 10° 0.027 0.090 0.050 1.97
111-12-116 1.81%x 102 1.97
% 111-16-136 480x 1073 3.15
> 111-16-126 16 80 90 DC24 35 1.46 16 B 3000 6.35X 1073 470 X 10°¢ 0.035 0.127 0.055 345
x 111-16-116 6.35%X 1073 3.45
m 111-20-136 137 %102 5.9
w 111-20-126 20 160 175 DC24 45 1.88 13 B 2500 1.90 X 102 10 X 108 0.065 0.200 0.070 7.1
111-20-11G 1.90 X 102 7.1
111-25-13G 3.58x10°2 10.5
111-25-126 25 320 350 DC24 60 25 9.6 B 2000 483 X102 20 X 108 0.085 0.275 0.125 122
111-25-116 4.83 X102 122

* The dynamic friction torque, Tq, is measured at a relative speed of 100 min™'.
* The rotating part moment of inertia and mass are measured for the maximum bore diameter.

Dimensions (111- []-136) |

3 =& -a
S K
< 4>~T<— o
. > >
:1:7* A
S
o
o & ¢ 4
< ol [a)
d g <
B! g s
Yy o
C-shaped
retaining ring
groove
Unit [mm]
%) Radial direction dimensions Axial direction dimensions
N
(o A A; As G G G A V, Vs Y Y4 H J K L P X a
06 63 46 345 80 72 35 3-3.1 3-6.3 3-5.5 5 6-60° 18 35 2.1 22 73 25 02005
08 80 60 415 100 920 42 3-41 3-8 3-7 6 6-60° 20 43 2.6 245 8.3 285 0.2*o00s
10 100 76 51.5 125 112 52 3-5.1 3-10.5 3-9 7 6-60° 22 5 3.1 28 9 33  0.2+00s
12 125 95 61.5 150 137 62 3-6.1 3-12 3-1 7 6-60° 24 55 3.6 31 9.3 33 03*%%%
16 160 120 79.5 190 175 80 3-8.1 3-15 3-13 9.5 6-60° 26 6 4.1 35 11.7 35 03*%%%
20 200 158 99.5 230 215 100 3-10.2 3-18 3-17 9.5 6-60° 30 7 5.1 415 134 49 059,
25 250 210 1245 290 270 125 4-12.2 4-22 4-20 115 8-45° 35 8 6.1 48 16 55 05_9,
How to Place an 111-06-13G 24V
Order T
Size
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Dimensions (111-[]-12G) ”

Unit [mm]

Shaft bore dimensions
4 Models coy pliané wgh thenew Models compliant with the old ELECTROMAGNETIC
N A S Btandards 8 Grandaras
— o . bes 7 CLUTCHES & BRAKES

>
of
<
3 e 2 AT 15T 4l 15t
o 5oscem ot s o
o o | | 5 oee| @ | G| oo
E I 20 6 —=0.012 2 5 +0.5 S +0.050 2 +05
A 5 —0.042 e 0 +0.020 0
g < o 0 6783 2570 s 20
) TERE BEN RS R
BIETRIEE " RS
30 8748 37T 7 i 37
o —=0.015 +0.5 +0.061 +0.5
r o - 7
C-shaped R A - S
] : 40 12 Zgoe 370 10 Too2s 3.5 70
retaining ring —0018 +05 +0.061 +05
groove 20 40 12 Zgoe 37 10 Toos 3.5 70
50 14 288 35700 12 18B 357%°
j S0 1478 35 1218 350E
60 1873 4TE 15 IME s
Unit [mm] SERIES
Size Radial direction dimensions Axial direction dimensions ] ELECTROMAGNETIC-
A G G G Y H J K L M P a Bl AcuateD MicRO
06 63 80 72 35 5 18 35 2.1 255 15 73 0.2 *o0s 2| anEmoms
08 80 100 90 2 6 20 43 26 285 20 83 02 *oos o
10 100 125 112 52 7 22 5 3.1 33 25 9 0.2 *oos | EESTROMACRERG;
12 125 150 137 62 7 24 55 36 37 30 93 03 +9% = [WASIUARED
16 160 190 175 80 95 26 6 4.1 42 38 117 03 1005 2 | CLUTCHES & BRAKES
20 200 230 215 100 95 30 7 5.1 50.5 45 134 05 Y, =] ELECTROMAGNETIC
25 250 290 270 125 15 35 8 6.1 59 54 16 05 %, E  CLUTCH & BRAKE
= S

SPRING-ACTUATED
BRAKE

HowtoPlacean  111.06-12G 24v 12DIN
Size J ]- L Keyway standards DIN: Compliant with the new JIS standards ELECTROMACNETIC
) I

X . . TOOTH CLUTCHES
Armature bore diameter (dimensional symbol d JIS: Compliant with the old JIS standards

BRAKE MOTORS
Dimensions (111- [1-116) |
Unit [mm] POWER SUPPLIES
Shaft bore dimensions
§ d JS standards Models JIS standards
1 7 bey t bk t
pe 12 4 CEE 1576 4G 157%°
155 Z60 2790 s g 2790
o g 15 5 CEm 276 5ied 276
S 20 6 To03 2579 5% 2*¢°
8l 0 20 688 257%° 56 278
25 8 Toon 3tPC 7R 3tE®
25 8 T%0n 37T 7L 3t
“w e s Tnm 2w
: 30 8 4% 3tRT 7 3tes
Yoao s 3 w01 3
(Positioned 40 122888 3707 10 148 357
at 120" ) : SR 1 PO ol BER
5 S0 MATE 3576 123665 35°%° MODELS
60 18205 4% 15 1E  5*¢°
101
UNIEIMM] oo
© Radial direction dimensions Axial direction dimensions cs
5 = ¢ o o e = = = - = L o = = - - 111 .............................. .
06 63 80 72 35 26 5 M4 18 35 2.1 37 255 15 73 6 025 IS
08 80 100 9 4 31 6 M5 20 43 26 445 285 20 83 8 02 oo sz
10 100 125 112 52 M 7 M5 22 5 3.1 53 33 25 9 10 02 %005
12 125 150 137 62 49 7 M6 24 55 36 61 37 30 93 I CEE BSZ
16 160 190 175 80 65 9.5 M8 26 6 4.1 73 42 38 1.7 15 03 *§9
20 200 230 215 100 83 95 M8 30 7 5.1 86.5 505 45 134 18 05 .9,
25 250 290 270 125 105 115 M10 35 8 6.1 102 59 54 16 2 059,
How to Place an 111-06-11G 24V 12DIN
—

Ord e
raer Size—-l- )]—

Armature bore diameter (dimensional symbol d

Keyway standards DIN: Compliant with the new JIS standards
JIS: Compliant with the old JIS standards

MIKI PULLEY 277
To download CAD datd or product catalogs: www.mikipulley.co.jp C006




ELECTROMAGNETIC-ACTUATED CLUTCHES & BRAKES

CSZ Models Electromagnetic Clutches - One-touch-mounted Type

| specifications

Coil (at 20°C) Rotating part moment of inertia

. . =
Dy.na.mlc S'taFn: 2 Max. ot vyork Armature  Torque Torque
Model %) :';:t':: ft::t':: § g f:: F 2 é rotation - dy:sttlrlnent pull-in  build-up decaying Mass Bearing
® 4 g 5 & 3 o 8%g speed Rotor Armature Just time time time  [kgl  used
L o8 8 228 7E L kem kgmy  oftheairgap g g g
[Nml  Nml = = = & & Er[J]
CSZ-05-35 05 24 24 DC24 10 042 57 B 1800 287 X107 243X10°° 9 X 10°¢ 0.017 0.035 0.023 038 690277
CSZ-06-35 06 5 55 DC24 11 046 52 B 1800 894X 10-5 7.57X10°5 29X 10° 0.023 0.050 0.010 0.67 6904ZZ
CSZ-08-35 08 10 11 DC24 15 0.63 38 B 1800 241X10% 208X 104 60 X 10° 0.025 0.064 0.020 1.23 6906ZZ

* The dynamic friction torque, Td, is measured at a relative speed of 100 min™'.

Unit [mm]

Size 05 drive pin type ;
| Shaft bore dimensions
o & Size

diwz  d; b He t

m
oo
m
M
|
=
o
=
=
() )
=
m
|
n
M
—
(|
o
()
==
m
w
7
(o)
=
]
>N
m
w

air 05 10 102 3+9%0 12+93
T 06 12 122 4+000 1g+03
Bﬁk! S - Lead wire length: 400 w15 155 ST e
s | \i b HY 5
s Eﬁ\m -
2 £ 14439 T
4
\%_ ¢diH7
=
*n
Lt
Unit [mm]
w Radial direction dimensions Axial direction dimensions
8 A, A, A; A B C Gy G; G: Y: Y. J K L M P R T u V4 m n*
05 50 47 38 28_049 54 50 28 31 - 3.1 8 2.1 2 47.2 33 79 1.6 1.9 14 180 M4 6
06 63 55 46 37_0o, 675 675 425 50 9.5 4.5 14 25 23 535 40 9.8 2 25 18 30 M4 6
08 80 70 60 47_54, 85 85 57.5 65 11.5 6.5 16 3 25 58 43 11.5 2 3 18.5 30 M4 8

* For bolts mounted on clutch hubs marked with an asterisk, select a length no greater than the n dimension.

How to Place an CSZ-05-35
Order

Size
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BSZ Models Electromagnetic Brakes - One-touch-mounted Type

| specifications

. : Coil (at 20°C) Total work
[;ri':i':: ffitr;::)cn T =100 5 Max. Armature performed PR Torque Torque
Model 21 Noraue | torauel | = | 8|5 & || &2 rotation Moment of until ull-in time build-up  decaying Mass Bearing ELECTROMAGNETIC
© T‘: 19 g g § g 2 g speed inertia readjustment P tals] time time [kg] used CLUTCHES & BRAKES
[N-m] [N-:n] AN RN =g B} 2 [min] J[kg:m?l  of the air gap 2 tp [s] tas]
= E =2 b ® Er[J]
BSZ-05-12 05 24 24 DC24 10 042 57 B 1800 1.46 X 103 9 X 100 0.020 0.030 0.010 0.25 690277
BSZ-06-12 06 5 55 DC24 11 046 52 B 1800 5.77 X 10~5 29 X 108 0.017 0.033 0.010 0.36 690427
BSZ-08-12 08 10 11 DC24 15 0.63 38 B 1800 1.63 X104 60 X 106 0.020 0.052 0.015 0.67 690527

* The dynamic friction torque, Td, is measured at a relative speed of 100 min™'.

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS

¢ Cs
oF
¢d2
z
|

¢ Cih9
¢ Ce

SINYHE’D STHOLAT) GALYNLOY-DILINOYIWOHLOTT

SPRING-ACTUATED
BRAKE

400

ELECTROMAGNETIC
4-90° TOOTH CLUTCHES
Unit [mm]

Radial direction dimensions Axial direction dimensions Shaft bore dimensions
A G G G F L M N P T Y dnz d, biy  t
05 50 65 58 28 15 283 18 9.8 8.2 2 3.4 10 102 3%900 2%
06 63 80 72 37 20 255 15 10 73 2 5 12 22 | POWER SUPPLIES
08 80 100 90 42 25 28.5 20 8 83 26 6 15 15.5 5+0030 5 3%93

BRAKE MOTORS

az1s

How g’rg'eice an BSZ-05-12
Size J

MODELS
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

ELECTROMAGNETIC CLUTCH
AND BRAKE UNITS

Printing machinery, bookbinding machinery,
IVl woodworking machinery, semiconductor
manufacturing equipment

Connection and Release, Required Functions Integrated in a
Compact Form Factor, Electromagnetic Clutch and Brake Units

Multiple clutches and brakes are required when designing complex actions. You can select from our clutch and

SIMVEE B SIHOLNTD DILANOYINOY LD TS

brake units to get the operation you require rather than just combine as many clutches and brakes you need. We
provide not just clutch and brake combinations, but total solutions that also include motors, speed reducers and the
like.

el

S




| Available Models

COUPLINGS

ETP BUSHINGS

ELECTROMAGNETIC
CLUTCHES & BRAKES

CLUTCH AND BRAKE UNITS Clutch and brake units

Through-shaft construction,
open-disc brake system type

Motor-coupled type 126 |
Speed reducer- CBW

integrated type |
Motor/speed reducer CMW

integrated type |

& REDUCERS

Butt shaft construction, 125 | INVERTERS
drip-proof type

121-11-20G | LINEAR SHAFT DRIVES

TORQUE LIMITERS

ROSTA
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ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

Double-clutch units - 121-[1-10G | g :LCETTJ’:T"E";AG"ET'C'
é CLUTCHES & BRAKES
Double clutchand brake units . 122 | 2 EtECTTc?:‘";‘RG:‘:ET'C
Z| unis
SPRING-ACTUATED
BRAKE
ELECTROMAGNETIC
TOOTH CLUTCHES
N BRAKE MOTORS
| Model Selection
POWER SUPPLIES
Model/Type LEDGD A reverse speed
125 24~ 160 © © @) @
121-[]-206 5~ 320 © O @) ©)
126 5~ 80 © © O © ©
MODELS
CBW 5~ 40 @) O © © ©
cMW 5~ 40 © @) © © © O
-0- ~ O O @) ©
121-1--106 >~ 320 (Double clutch)
122 5~ 160 O ©) O © © ©
(Double clutch)

For details on selection, see P.308.
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| Product Lineup

ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES
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282 MIKIPULLEY

125

RoHS-compliant
(125-[1-12G only)

RoHS-compliant

126

I Butt shaft construction, drip-proof type
Handling is made simpler by drip-proof construction
that encloses clutch and brake inside a light alloy
housing.

I Mounting direction freedom
Disc springs are used, so this clutch/brake unit can be
used vertically.

I Through-shaft construction, open-disc
brake system type
These are open-disc brake system type with clutch and
brake mounted on the outside of a light alloy drum.
They use through-shaft construction.

I ldeal for winding or geared transmission
The construction holds up well under radial loads due
to a wide bearing span, so they can be used under
high tension when mounted with V pulleys, spur gears
or the like.

I Output shaft can be used in many applications
Through-shaft construction means that output is
available on both sides of the shaft. Many mechanism
layouts are possible, including using both ends in split
driving or mounting a detection disc or the like on one
end.

I Easy to mount and handle
These types directly connect 3-phase induction motors
to clutch/brake units, requiring less installation space
and eliminating cumbersome tasks such as centering
and processing of mounts. Since the output shaft is
simply engaged to the load, handling is easy.

I Capable of high-frequency operation
These can repeatedly start and stop the output shaft
without stopping the motor, so they can operate
intermittently at a higher frequency than on/off
operation of the motor.

I Two ways to mount
Base and flange types are available. Decide which
to use based on your installation location. Flange
mountings have the same shape mounting surface
as general-purpose flange motors, so they can be
integrated with speed reducers.

This design preserves the performance of
clutch and brake to the maximum extent.
Its construction is sturdy, yet lightmass. Its
easy-to-use butt-connected construction is
drip proof, making it suitable for a variety of
general industrial machinery applications. The
base can be either steel plate or cast (E type
made to order). Mounting is simple and service
life is long.

Unit types 125-0-12G 125-0-12E
Clutch/brake torque [Nm] 24~80 5~160
Operating temperature [Cl —10 ~ +40
Backlash Zero

This design preserves the performance of
clutch and brake to the maximum extent.
Its construction is sturdy, yet lightmass. Its
compact through-shaft construction is open,
making it suitable for a variety of general
industrial machinery applications. Mounting is
simple and service life is long.

Clutch/brake torque [N-m] 5~320
Operating temperature ['C] —10~ +40
Backlash Zero

These are practical units in which induction
motors are directly connected to clutch/brake
units in advance. Base and flange types are
available.

Unit types 126-(1-4B  126-[1-4F-N
Clutch/brake torque [N-m] 5~80

Operating temperature [Cl —10~ +40
Backlash Zero

[kw] fLI0.2 to 3.7 3-phase 4-pole

Motor output lly-sealed external fan type



I Structure

Brake armature type-2

Output shaft

Clutch armature type-1 Bearing cover

Bearing cover Brake stator

Input shaft Base

Clutch stator Terminal block

I Structure

Drum Brake stator

Clutch stator
Output shaft

Rotor Brake armature type-2

Clutch armature type-5
Base

Output shaft
Terminal block

I Structure

Rotor

Clutch armature type-1

Brake armature type-2

Brake stator

Output shaft Motor output shaft

I Power transmission

Input and output shafts are isolated. A
pulley or the like is mounted on the input
shaft, connecting it to the driver so it is
always rotating. When electricity flows to
the clutch, the two shafts are connected,
and rotation is transmitted. If the brake
mounted on the output shaft is supplied
with electricity simultaneous with clutch
current being shut off, the input and
output shafts are isolated and the output
shaft is quickly braked.

I Power transmission

The input hub floats on the shaft on bearings,
is connected to the drive by mounting pulleys
or the like, and is always rotating. When
electricity flows to the clutch, the output shaft
is connected, and rotation is transmitted.
If a brake mounted on the output shaft is
supplied with electricity simultaneous with
clutch current being shut off, the input and
output shafts are isolated and the output
shaft is quickly braked. They have excellent
response performance, so they are capable of
high-frequency intermittent operation.

Output
shaft

I Power transmission

I Mounting
The end faces of the input and output
shafts are equipped with screw holes,
so pulleys and the like can be easily
mounted using jig accessories. They are
attached by screwing them in from the
end face or by using a set screw.

Tighten from Tighten using
the edge the set screw

!

I Mounting
The input hub and output shaft end face
have screw holes, so they are pushed into
each other using a jig accessory. Lock
them in place either using a set screw or
by pressing from the end face.

h%etfsar%w

ole for the.

inputhub egge fTr‘ogr?tshne

N edge

,,,,,,,,,,,,,, /

S’l ok

et screw hole 2222

fo e 4 b e

hub edge g] E the output

Tighten using hub edge

the set screw

The motor shaft serves as the clutch input shaft, while the output shaft is isolated. When
current flows to the clutch, the motor's rotation is transmitted to the output shaft via the
clutch. If the brake is supplied with electricity simultaneous with clutch current being shut
off, the output shaft is isolated from the motor side and instantly stopped.

Motor input

283

ELECTROMAGNETIC
CLUTCHES & BRAKES

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC

CLUTCH & BRAKE
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SPRING-ACTUATED
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

| Product Lineup

I Compact, space saving
These are very compact units that combine a worm
reducer and clutch/brake in a single unit. They can
greatly save on space required for mounting.

CBW

I Easy to mount and handle
AV pulley comes mounted as standard on the input
part, so simply connect it to a drive with a belt. Install
the speed reducer to complete the mounting. No
troublesome centering or processing is needed.

| Efficient starting and stopping
Integration keeps self-inertia low, so the efficiency of
starting and stopping is good. It can be combined with
a speed changer for a wide range of speed changes,
and excellent performance can be achieved in many
applications, such as 360° rotation stop of the output
shaft.

I Easy to mount and handle
These types integrate induction motors, clutch/
brake units, couplings, and speed reducers in a single
unit, requiring less installation space and eliminating
cumbersome tasks such as centering and processing
of mounts. Since the output shaft is simply engaged to
the load, handling is easy.

| Efficient starting and stopping
Integration keeps self-inertia low, so the efficiency of
starting and stopping is good.

I Capable of high-frequency operation
These can repeatedly start and stop the output shaft
without stopping the motor, so they can operate
intermittently at a higher frequency than on/off
operation of the motor.

I Compact through-shaft construction
This is an efficient unit whose basic design is the
same as that of clutch/brake type 121. It is a strong
construction for winding, gear transmission, and the
like.

-10G

I Multi-function unit
This single unit can perform functions such as two-
step speed changing, forward/reverse operation, and
power distribution, so the transmission mechanism
can be simplified.

RoHS-compliant

I Compact through-shaft construction
These unique units have everything placed extremely
skilfully on the through-shaft. They are suitable for
winding, gear transmission, and the like.

122

I Multi-function unit
These multifunction units perform complex and preci-
sion control in a single unit, including two-step speed
changing, stopping at predetermined positions, and
high-frequency forward/reverse operation. The trans-
mission mechanism can be greatly simplified.

I Easy handling
They not only perform many functions, they also are
easy to build into machinery, just like other units.

RoHS-compliant

284 MIKIPULLEY

These are practical units in which worm
reducers are directly connected to clutch/brake
units in advance. A standard V belt pulley is
installed on the input part of the clutch. Two
models are available, based on worm reducer

type.

Unit types CBW-CIN-HO CBW-CIN-BOJ
Speed reducer Hirai Reduction Gear

n?an ufacturer Manufacturing Co. Bellpony Co, Ltd
Clutch/brake torque ~ [N-m] 5~40

Operating temperature [1C] 0~ +40

Backlash Zero (clutch/brake units)

These are practical units in which motors,
clutch/brake units, and speed reducers are
combined into a single unit in advance. An
induction motor and a clutch are coupled by
a MIKI PULLEY CENTAFLEX coupling, which
features shock absorption, and then combined
in a unit with a worm reducer to make a
multifunction drive unit.

Clutch/brake torque [N-m] 5~40
Operating temperature ['C] 0~ +40
Backlash Zero (clutch/brake units)

kW] 0.2t0 1.5 3-phase 4-pole

Motor output fully-sealed external fan type

These are compact, open units that place two
clutches (101-[1-15) on a through-shaft. Since
one unit can perform many functions, and is
also easy to install and handle, the transmission
mechanism can be simplified.

Clutch torque [N-m] 5~320
Operating temperature [C] —10~ +40
Backlash Zero

These are units unlike any other, which com-
bine two clutches (101- [J -15G) with a brake
(111- J -12G) in a compact form factor. They
provide high-precision positioning and applied
control of complex operations from a single
unit. Installation and handling are as easy as on
other units.

Clutch/brake torque [N-m] 5~ 160
Operating temperature ['C] —10~ +40
Backlash Zero



I Structure

Worm gear
speed reducer Brake armature

type-1
Clutch stator

Rotor
Clutch
armature

type-3
Brake stator

Input V pulley

Speed reducer
output shaft

Worm gear speed
reducer shaft

I Structure

Worm gear

speed reducer
Clutch stator

Clutch armature type-3
Coupling

Motor Brake armature

type-1
Brake stator

Speed reducer
output shaft

Flange hub Worm gear speed reducer shaft

I Structure

Clutch stator Drum

Clutch armature
type-5 (Input
(output) hub)
Rotor

Rotor

Clutch
armature type-5
(Input (output) hub)
Clutch stator

Base
Input (output)
shaft
Terminal
block

I Structure

Input hub

Rotor
Clutch stator

Brake armature
Brake stator

Terminal block

Base

I Power transmission

AV pulley is installed on the input part of the clutch, connected by a belt to the drive,
and rotates continuously. When current flows to the clutch, rotation is transmitted to the
worm shaft, and the output shaft of the speed reducer rotates. If the brake is supplied with
electricity when clutch current is shut off, the output shaft stops.

Cluthes

Input (Belt transmission)

I Power transmission

Brakes

The motor shaft becomes the clutch input shaft via a CENTAFLEX coupling, and the worm
shaft is isolated. When current flows to the clutch, the motor's rotation is transmitted to
the worm shaft via the clutch, and the output shaft of the speed reducer rotates. If the
brake is supplied with electricity when clutch current is shut off, the output shaft stops.

Coupling

%fi,

il

H

I Power transmission

Two clutches, C1 and C2, have a hub shape
on the armature side; a V pulley or the like is
installed on each. When the hub is used as the
input, different force power is connected to
the two hubs and they rotate continuously.
When current runs to clutch C1, power is
transmitted to the shaft via the rotor. When C1
current is shut off and current simultaneously
sent to C2, the power switches quickly and
the new power is transmitted to the shaft.
When the shaft is used as the input, the drive and
shaft engage and rotation is continuous. When
current flows to the clutches, power is transmitted
via the armature to the hub that serves as output.

Clutch C1
Hub (Input 1)

Stator  Stator  Clutch C2
§Hub (input 2)

Shaft
(Output) (= =)

I Power transmission

Different force power is connected to the
input hubs of the two clutches C1 and C2
to make them rotate continuously. When
current flows to clutch C1, that power is
transmitted and the output shaft rotates.
When C1 current is shut off and current
simultaneously sent to C2, power switches
quickly and the new power is transmitted
to the shaft. If the brake is supplied with
electricity simultaneous with clutch
current being shut off, the shaft is instantly

stopped.
B Clutch C1

Hub input ® |

Clutch

I Mounting
Installation of these units and mounting
of components and the like is the same as
for 121-1-20G type clutch/brake units.

I Mounting
Installation of these units and mounting
of components and the like is the same as
for 121-[1-20G type clutch/brake units.

Hub input @
7
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ELECTROMAGNETIC
CLUTCHES & BRAKES

SERIES

ELECTROMAGNETIC-
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

Customization

Examples of Special Cases |

B Special friction material (lining) specifications

In addition to standard friction materials, high-torque friction materials
and long-life friction materials can also be handled. When using non-
standard friction materials, the friction torque and total work will differ
from catalog specifications tables. Contact Miki Pulley for details.

Bl Special voltage specifications
The standard voltage of clutch and brakes is DC 24 V. Special voltages
suchas DC 12V, 90V and 180V can also be handled.

Il New JIS standard compliance for input and output shafts
Input/output shaft parts other than those of 126- [1-4F-N, CBW-[JN-
[J, and CMW-[JN-H[JH are compliant with old JIS standards. They
can also be made compliant with new JIS standards. Contact Miki
Pulley for details.

* Please understand that we may not be able to meet all such special specifications, depending on the
usage conditions, dimensional restrictions, clutch and brake sizes, mounting restrictions and the like.

How to Place an
Order

After exchanging delivery specifications for designing a product to
meet your particular requirements (special production), we will custom
manufacture it using the type name at right.

Special Application Examples

B V pulleys, sprockets, etc.

Input and output components that meet your needs, for example, by
having V pulleys (including with different pulley diameters), sprockets,
or timing pulleys, can be designed and produced.

M Integrated or unitized products
We can also produce units that combine motors, speed reducers,
couplings and the like to meet your needs.

-LModel. size sequence number
Mounting. type symbol

Size

Unit models

I Integrated unit that uses a coupling to connect a 126 model with an above-shaft worm reducer

U Flexible couplings

L e

I Unit that uses a spring-actuated brake as the brake of a model 121 clutch/brake unit

286 MIKIPULLEY
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I Integrated drive unit that connects a motor and special type of CBW model (hollow-shaft

worm reducer) with a belt
ELECTROMAGNETIC
Lﬂ'ﬂ\ CLUTCHES & BRAKES

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC

o
7

I Integrated drive unit, covered with a safety cover, that connects a motor and a special CBW
model worm reducer with a belt

CLUTCH & BRAKE
UNITS

STAVHE ONY SIHDLAT GLYNLIY-DILINOYWORLITTE

SPRING-ACTUATED

BRAKE
ﬁm - e ELECTROMAGNETIC
iy ! i TOOTH CLUTCHES
1ty g il
1thilhy N u: T

BRI R A
L ! R BRAKE MOTORS
| HHHH\ | ! \: 11
IR f—+- ‘ —+—|[1 ]

. —
mle w4,

POWER SUPPLIES

A
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MODELS

For details, please visit our website.

For inquiries on customization www.mikipulley.co.jp Z001
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

m
e Models Clutch/Brake Units
—
=
o Specifications (125-[1-12G) |
p ; ) Coil (at 20°C ) S Total work
m Df:"ir:i':: ffitc:::)cn & Max. Rotating part performed P Torque Torque
= Model Ao | oo s = n ? S @ rotation moment of until ull-in time build-up  decaying Mass
— ] T‘: .If: =5 = é = § D& B speed inertia readjustment P tls] time time  [kg]
" —-& 5 =5 S [min] J [kg-m?] of the air gap tp [s] td [s]
— [N-m]  [N-m] 3 o & 2 2 Er[J]
C:0.012 C:0.031 C:0.040
h 125-05-126 05 24 - DC24 10 0.42 58 B 3000 24X10°° 9 X 10¢ B:0.010 B:0.023 B:0.012 1.2
125-06-126 06 5 55 DC24 11 0.46 52 B 3000 1.28 X104 36 X 10¢ Clunty (il Gy 2.1
—] - : : B:0.015 B:0.033 B:0.015 :
x= _ €:0.023 C:0.051 €:0.030
m 125-08-126 08 10 11 DC24 15 0.63 38 B 3000 370X 10-* 60 X 10° B:0.016 B:0.042 B:0.025 4.2
W
_ C:0.025 C:0.063 C:0.050
@ 125-10-126 10 20 22 DC24 20 0.83 29 B 3000 1.40 X103 130 X 108 B:0.018 B:0.056 B:0.030 6.8
=
C:0.040 C:0.115 C:0.065
- - -3 6
> 125-12-126 12 40 45 DC24 25 1.09 23 B 3000 3.85X10 250 X 10 B:0.027 B:0.090 B:0.050 12
m C:0.050 C:0.160 C:0.085
125-16-12G 16 80 90 DC24 35 1.46 16 B 3000 135X 102 470 X 108 . . . 22
wn B:0.035 B:0.127 B:0.055

* The dynamic friction torque, Tq, is measured at a relative speed of 100 min-'.

Dimensions (125-05-12G)

70 Lead wire length: 400 '8 132

[
63 23 86 23 ﬂ

3 AR *ﬁ‘ : :
/J@s %\Tk @ == s A i R

o

11.5

o (4
©|
(]
K\y ool ¢ 10h6
b X ~le o P
T Input/output (1/0) ik i
i it nput ‘ .
| | ‘ || 406
| 82 | 62 |
| 94 | 43 | 46 | 43
; T
\
4
- |
0Si6
Input/output (I/0)
shaft
Unit [mm]
i Dimensions of part Dimensions of shaft
ize
Ay A, B: B; C D E F G H J K L Z Z, Q S] V] v w
06 65 90 90 105 65 100 275 61 26 115 485 132 187 135 6.5 25 11 125 M4X0.7,length:8 4
08 80 110 110 130 80 125 325 72 32 1425 63 171 236 155 9 30 14 16 M4x0.7length:8 5
10 105 135 140 160 20 150 35 81 3.2 165 80 210 295 20 1.5 40 19 21 M6 X 1,length:11 5
12 135 160 175 185 112 190 425 97 4.5 207 108 270 376 24 1 50 24 27 M6 X1,length:11 7
16 155 200 200 230 132 230 45 109 6 247 145 362 490 28 14 60 28 31 M6X1,length:11 7

* The input/output shaft keyways are old JIS standard class 2 while the key is old JIS standard class 1.
* When inserting pulleys or the like onto input/output shafts, use the supplied insertion set.

How to Place an 125-06-12G
Order

Size

288 MIKIPULLEY
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Specifications (125-[1-12E) Made to Order

N q Coil (at20°C) T Total work
[:ri::i':: ffitc:::)cn § Max. Rotating part performed LR T Torque
Model @ o | e s = o ? S § rotation moment of until e ?ime extinction Mass ELECTROMAGNETIC
o T(: .If: 25 = ) E 3 ba @@ speed inertia readjustment P tals] to [s] time [kg] CLUTCHES & BRAKES
INm] INem] a a8 5 =3 2 [min7] J[kg:m?] of the air gap td [s]
® 2 2 Er[J]
- C:0.020 C:0.041 C:0.020
125-06-12E 06 5 5.5 DC24 1 0.46 52 B 3000 1.28 X104 36 X 10° B:0.015 B:0.033 B:0.015 21
C:0.023 C:0.051 C:0.030
-08- -4 6
125-08-12E 08 10 11 DC24 15 0.63 38 B 3000 3.70X 10 60 X 10 B:0.016 B:0.042 B:0.025 4.2
_ C:0.025 C:0.063 C:0.050
125-10-12E 10 20 22 DC24 20 0.83 29 B 3000 140 X103 130 X 108 B:0.018 B:0.056 B:0.030 6.8
C:0.040 C:0.115 C:0.065
- = -3 6
125-12-12E 12 40 45 DC24 25 1.09 23 B 3000 3.85%X10 250 X 10 B:0.027 B:0.090 B:0.050 12
C:0.050 C:0.160 C:0.085
-16- -2 6
125-16-12E 16 80 20 DC24 35 1.46 16 B 3000 1.35X10 470 X 10 B:0.035 B:0.127 B:0.055 22
g g 4 SERIES
125-20-12E 20 160 175 DC24 45 1.86 13 B 2500 4.08 X 10?2 10 X 10° gggzg 385(5)(7) ggg):;g 49
o o o E ELECTROMAGNETIC-
*The dynamic friction torque, Td, is measured at a relative speed of 100 min''. g ACTUATED MICRO
% CLUTCHES & BRAKES
% ELECTROMAGNETIC-
Dimensions (125-[1-12E) Made to Order ] ActuaTeD
g CLUTCHES & BRAKES
L § ELECTROMAGNETIC
@D S| CLUTCH&BRAKE
K - Q v &| units
SPRING-ACTUATED
& } X : BRAKE
s , |
——H—— NG ! ELECTROMAGNETIC
(i 1 oy — TOOTH CLUTCHES
R (o) 5 @ ‘ - ‘ . =
T LA
®Si6
o BRAKE MOTORS
o3 o Input/output (1/0)
© shaft
& Livi |
. ! ] POWER SUPPLIES
t T T
|1 |Laz. ‘ E ® ‘
I
LA—*J J
| | !
B I
¢ |
Unit [mm]
Dimensions of part Dimensions of shaft
Size
A A; B, B, C D E F G H J K L Z Z Q S u v w
06 65 920 90 105 65 100 275 61 10 115 485 132 187 135 6.5 25 1 125 M4Xx0.7length:8 4
08 80 110 110 130 80 125 325 72 12 1425 63 171 236 155 9 30 14 16 M4 X 0.7, length: 8 5
10 105 135 140 160 2 150 35 81 15 165 80 210 295 20 1.5 40 19 21 M6 X1,length:11 5
12 135 160 175 185 112 190 425 97 15 207 108 270 376 245 11 50 24 27 M6 X 1,length:11 7
16 155 200 200 230 132 230 45 109 18 247 145 362 490 28 14 60 28 31 M6X1,length:11 7 MODELS
20 195 240 240 270 160 290 475 124 20 305 188 448 616 28 14 80 38 415 MI0X15length:17 10

* The input/output shaft keyways are old JIS standard class 2 while the key is old JIS standard class 1.
* When inserting pulleys or the like onto input/output shafts, use the supplied insertion set.

How to Place an 125-06-12E
Order Size J 1 Base casting (Made to Order): E

MIKIPULLEY 289
To download CAD data or product catalogs: www.mikipulley.co.jp c009




ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

m

~ Models

—]

= .

o List of Stand-alone Clutches and Brakes Used |

> Bearing number

m Model Stand-alone clutch system Stand-alone braking system

Z Input part Output part

m 125-05-12 - - 6000 6000

I 125-06-12 101-06-11G 24V R15JIS A15JIS 111-06-12G 24V 15JIS 6202 6202

(gn) 125-08-12 101-08-11G 24V R20JIS A20JIS 111-08-12G 24V 20JIS 6004 6004

‘. 125-10-12 101-10-11G 24V R25JIS A25JIS 111-10-12G 24V 25JIS 6205 6205

c 125-12-12 101-12-11G 24V R30JIS A30JIS 111-12-12G 24V 30JIS 6206 6206

I 125-16-12 101-16-11G 24V R40JIS A40JIS 111-16-12G 24V 40JIS 6208 6208

- 125-20-12 101-20-11G 24V R50JIS A50JIS 111-20-12G 24V 50JIS 6211 6211

w

oo Recommended Power Supplies and Accessory Parts |

Accessory parts

>N Model Recommem:.ed power o

m SUDRIES Circuit protector (Varistor), qty. 2 Tightening collar Screw stock Hexagonal nut
125-05-12 BEH-10G NVD07SCDO082 or an equivalent - - -
125-06-12 BEH-10G NVDO07SCDO082 or an equivalent Qty. 1 M4 X 55 (hex-socket bolt), qty. 1 M4, qty. 1
125-08-12 BEH-10G NVD07SCD082 or an equivalent Qty. 1 M4 X 55 (hex-socket bolt), qty. 1 M4, qty. 1
125-10-12 BEH-10G NVDO07SCDO082 or an equivalent Qty. 1 M6 X 100, qty. 1 Mé, qty. 2
125-12-12 BEH-10G NVD07SCDO082 or an equivalent Qty. 1 M6 X 100, qty. 1 Mé, qty. 2
125-16-12 BEH-10G NVDO07SCDO082 or an equivalent Qty. 1 M6 X 100, qty. 1 M6, qty. 2
125-20-12 BEH-20G NVD07SCD082 or an equivalent Qty.1 M10 X 160, qty. 1 M10, qty. 2

* NVD [1SCD [ parts are manufactured by KOA Corporation.
* Varistors need not be used when a BEH model overexcitation electromagnetic power supply is used. For details, refer to the section on power supplies.
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Mounting Example |

I In Combination with Speed Changers
Clutches and brakes are generally used after motors and speed
changers. This unit was designed so that it can be used in combination
with a Miki Pulley belt-type stepless speed changer.

We provide items precombined into sets. Contact Miki Pulley for details.

Stepless
|speed
changer
—|PDS
model " | : @
I
Tt -— o - Output
®
I
L | o}
‘:F’/
125 model unit Flexible
coupling
(CENTAFLEX A model)

Special Types |

In addition to the special application examples shown below, drivers can also be set, and units can be provided with pulleys, sprockets, and the like.

Contact Miki Pulley for details.

I One-piece Unit Connected to Geared Motor
and Coupling

I Examples of Direct Connection to Motors
Couplings generally have small inertial moments compared to pulleys,
sprockets and the like, so they are often used in combination with
clutches and brakes. This unit is often combined with our flexible
couplings (CENTAFLEX) in particular. It is very effective to mount it on
the motor side in combination with a flywheel.

Flexible coupling
(CENTAFLEX A model)

Flywheel
Motor
Flexible coupling
(CENTAFLEX A model)

125 model unit

I Clutch Unit (No Brake)
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ELECTROMAGNETIC
CLUTCHES & BRAKES

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE

STIVHE ONY SIHDLAT GLYNLIY-DILINOYWORLITTE

UNITS
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BRAKE
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

*The dynamic friction torque, Td, is measured at a relative speed of 100 min-'.

- - H
e Types  Clutch/Brake Units
—
=
o Specifications |
p ) ) Coil (at 20°C ) T Total work
o Dynamic Estatic 5 Max. Rotating part  performed Torque  Torque
PR Tction] riction < = o 3 o3 rotation moment of until atliE build-up  decaying Mass
= Model N torque torque _ S _§ _g —2 2a P— " pull-in time q o
m n Te T, 25 = g 23 b § a 5 [speefi] J|[r||(ert|a2 : refac;l‘justment tals] tm['ue] tm['ne] [kg]
Y Y Qe “a S -3 3 min g-m of the air gap tp[s. td[s
| INm]  [N-m] e 9 A 2 2 Er L]
C:0.020 C:0.041 C:0.020
-06- —a " 0. 0. 0.
h 121-06-20G6 06 5 55 DC24 1 0.46 52 B 3000 143 X 10 36 X 10 B:0.015 B:0.033 B:0.015 1.5
e
C:0.023 C:0.051 C:0.030
- - —4 6
_I 121-08-206 08 10 11 DC24 15 0.63 38 B 3000 423 X10 60 X 10 B:0.016 B:0.042 B:0.025 2.7
X
C:0.025 C:0.063 C:0.050
- - -3 6
m 121-10-20G6 10 20 22 DC24 20 0.83 29 B 3000 142X 10 130 X 10 B:0.018 B:0.056 B:0.030 55
w
C:0.040 C:0.115 C:0.065
- - -3 6
@ 121-12-206 12 40 45 DC24 25 1.09 23 B 3000 418 X 10 250 X 10 B:0.027 B:0.090 B:0.050 9.6
(o=
x e s o C:0.050 C:0.160 C:0.085
> 121-16-20G6 16 80 90 DC24 35 1.46 16 B 3000 1.34X10 470 X 10 B:0.035 B:0.127 B:0.055 185
m C:0.090 C:0.250 C:0.130
121-20-206 20 160 175 DC24 45 1.88 13 B 2500 413 X102 10 X 108 e e e 35
wn B:0.065 B:0.200 B:0.070
C:0.115 C:0.335 C:0.210
- - -1 8
121-25-20G 25 320 350 DC24 60 250 9.6 B 2000 1.02 X 10 20 X 10 B:0.085 B:0.275 B:0.125 64

L
¥ < Lo | &
Qi Q2
\a — | Vi
e SEE NS
ﬂw—“j;ﬂ@ e
;@_@
et S
o ‘ sz
Ji Az ‘ | Jo
| B i
I 1
Unit [mm]
v Dimensions of part Dimensions of shaft
8 Ah A2 B+ B ¢ D E F G H J J2 K L M N Z Z2 Q Q S S2 U U Vi V2 X1 X2 Wi2
06 525 75 80 90 55 80 275 53 2.6 95 65.540.51055 181 47 33 13565 25 20 11 38 125 39.5 M4 X 0.7, length: 8 3-M4 X 0.7, length:4 3-120° 60° 4
08 65 90 90 105 65 100 27.5 61 2.6 115 78.548.5126.,5217 57 37 135 65 30 25 14 45 16 47 M4 X0.7,length: 8 3-M4 X 0.7, length:6 3-120° 60° 5
10 80 110 110 130 80 125325 72 3.2 1425 98 62 154 270 72 47 155 9 40 30 19 55 21 57 M6 X1,length: 11 4-M4X07,length:8 4-90° 45° 5
12 105 135 140 160 90 150 35 81 3.2 165 121735 184 330 92 52 20 11.5 50 40 24 64 27 67 M6 X 1,length: 11 4-M4X 0.7 length:8 4-90° 45° 7
16 135 160 175 185 112 190 43 97 4.5 207 149 90 221 399 113 62 245115 60 50 28 75 31 78 M6 X 1,length: 11 6-M5X 0.8, length:8 6-60° 30° 7
20 155 200 200 230 132 230 45 109 6 247 187 117 276 504 142 745 28 14 80 60 38 90 41.5 93.5 M10X 15 length:17 4-M6 X 1,length: 12 4-90° 45° 10
25 195 240 240 270 160 290 47.5 124 20 305 238 154 334 632 183 101.5 28 14 110 70 42 115 45.5 118.5M10X 1.5, length: 17 8-M6 X 1, length: 12 8-45° 22.5° 12

* The input/output shaft keyways are old JIS standard class 2 while the key is old JIS standard class 1. Note that the keyway dimensions of the unit hub part do not conform to the old JIS standard. Check them on
the dimensions table above.

* When inserting pulleys or the like onto input/output shafts, use the supplied insertion set.

* The 121-25-20G base is a casting.

How to Place an

Order 121-06-20G

Size
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List of Stand-alone Clutches and Brakes Used |

Bearing number

Model Stand-alone clutch system Stand-alone braking system
Main shaft part Hub part ELECTROMAGNETIC

121-06-20G 101-06-15G 24V R15JIS A12JIS 111-06-12G 24V 15JIS 6202 6001

121-08-20G 101-08-15G 24V R20JIS A15JIS 111-08-12G 24V 20JIS 6004 6002

121-10-20G 101-10-15G 24V R25JIS A20JIS 111-10-12G 24V 25JIS 6205 6004

121-12-206 101-12-15G 24V R30JIS A25JIS 111-12-12G 24V 30JIS 6206 6005

121-16-20G 101-16-15G 24V R40JIS A30JIS 111-16-12G 24V 40JIS 6208 6006

121-20-206 101-20-15G 24V R50JIS A40JIS 111-20-12G 24V 50JIS 6211 6008

121-25-206 101-25-15G 24V R60JIS A50JIS 111-25-12G 24V 60JIS 6214 6010

|
o Recommend.ed Accessory parts
power supplies  cjrcyit protector (Varistor), qty. 2 Tightening collar Screw stock Presser foot Hexagonal nut SERIES

121-06-206 BEH-10G NVDO07SCD082 or an equivalent Qty. 1 M4 X 55, qty. 3 Qty. 1 M4, qty. 3 E T
121-08-20G BEH-10G NVD075CD082 or an equivalent Qty. 1 M4 X 55, qty. 3 Qty. 1 M4, qty. 3 E4  ACTUATED MICRO
121-10-206 BEH-10G NVDO075CDO082 or an equivalent Qty. 1 M4 X 55, qty. 3 Qty. 1 M4, qty. 3 % CLUTCHES & BRAKES
121-12-206 BEH-10G NVD07SCDO082 or an equivalent Qty. 1 M4 X 55, qty. 2/M6 X 100, qty. 1 Qty. 1 M4, qty. 2/M6, qgty. 1 é ELECTROMAGNETIC-
121-16-206 BEH-10G NVDO07SCDO082 or an equivalent Qty. 1 M5 X 70, qty. 2/M6 X 100, qty. 1 Qty. 1 M5, qty. 2/M6, qty. 1 g QEJ:_J?;:?& BRAKES
121-20-206 BEH-20G NVD07SCD082 or an equivalent Qty. 1 M6 X 160, qty. 2/M10 X 220, qty. 1 Qty. 1 M6, qty. 4/M10, qty. 2 g ELECTROMAGNETIC
121-25-206 BEH-20G NVDO07SCD082 or an equivalent Qty. 1 M6 X 160, qty. 2/M10 X 220, qty. 1 Qty. 1 Mé, qty. 4/M10, qty. 2 g CLUTCH & BRAKE

UNITS

* NVD [JSCD [] parts are manufactured by KOA Corporation.
* Varistors need not be used when a BEH model overexcitation electromagnetic power supply is used. For details, refer to the section on power supplies.
SPRING-ACTUATED

BRAKE
Mounting Example | —
ELECTROMAGNETIC
This clutch/brake unit allows the output shaft to be used in two locations, so both outputs can be used simultaneously, or one can be connected to [COIHCLUCHES
aload and a rotation detection disk mounted to the other. A variety of transmission paths can be used in layouts.
. . . . . BRAKE MOTORS
I Example with Two Outputs I Example with Detection Disk on One Side
] POWER SUPPLIES
7Momr o N Motor
o Detection disk
B

i

Sensor Flexible coupling
(CENTAFLEX A model)
Output Output

Special Types | MODELS

In addition to the special application examples shown below, drivers can also be set, and units can be provided with pulleys, sprockets, and the
like. Contact Miki Pulley for details.

I One-piece Unit Connected I Clutch/Brake Unit with V
by Geared Motor and Sprocket Pulley Mounted on Input Side

Tensioner
(Model NSE ROSTA Tensioner)
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

126 Models Clutch/Brake Units - Motor-coupled Type

Specifications (126- [1-4B) |
A q Coil (at 20°C) T Total work
Moto! Dy.na.mlc S.ta!:n: § Rotating part performed Torque Torque
Model v output ft:;:tlon ft';:tlon < = fa) E =2 moment of until A::'!attqree build-up  decaying Mass
€ B kw que .gue =5 = § = % by B inertia readjustment P! t:';s]"" time time [kgl
¥ = = = — & om? i
4-poles N-m] N-m] < < 3 3 3 J[kg-m?] of the air gap tp [s] td [s]
o 8 Er[J]
. C:0.020 C:0.041 C:0.020
126-06-4B-0.2kW 06 0.2 5 55 DC24 11 0.46 52 B 1.28 X104 36 X 10°¢ B:0.015 B:0.033 B:0.015 8.9
126-08-4B-0.4kW 08 0.4 10 11 DC24 15 063 38 B 370 X 10~ 60 X 10° C ol CHOED | g

B:0.016 B:0.042 B:0.025

C€:0.025 C:0.063 C:0.050
-10-4B- R -3 6
126-10-4B-0.75kW-IE3 10  0.75 20 22 DC24 20 083 29 B 1.40 X 10 130 X 10 B:0.018 B:0.056 B:0.030 20

C:0.040 C:0.115 C:0.065

- - - | -3 6
126-12-4B-1.5kW-IE3 12 15 40 45 DC24 25 109 23 B 3.85X 10 250 X 10 B0.027 B-0.090 B:0.050

41

C:0.050 C:0.160 C:0.085
-16-4B- - -2 6
126-16-4B-2.2kW-IE3 16 22 80 90 DC24 35 1.46 16 B 135%10 470 X 10 B:0.035 B:0.127 B:0.055 54

C:0.050 C:0.160 C:0.085

=16~ - | -2 6
126-16-4B-3.7kW-IE3 16 3.7 80 90 DC24 35 1.46 16 B 135%10 470 X 10 B:0.035 B:0.127 B:0.055

69
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* The induction motors are fully sealed external fan motors that conform to the JIS C4210 standard (for 0.2 kW and 0.4 kW models) or the JIS C 4213 standard (for 0.75 kW models or higher).
* The power supplies for the motors are 3-phase, 200 V AC at 50 Hz, or 200/220 V AC at 60 Hz.

* If you desire a special voltage (5 Power Supply Specifications), different number of poles, or the like for the induction motor, contact Miki Pulley.

* The dynamic friction torque, T¢, is measured at a relative speed of 100 min-.

Dimensions (126-[]

5

|
| T 17al
o s | S H T
(] T\ I ]
° 1AL a
3 B B
j C(D)‘ »Si6
‘ N :{
- | | A n A
= -
||lazs E ‘ | |laz,
Ao ! ‘ J A
|
B2 ! B:
,LJ
Unit [mm]
Dimensions of part Dimensions of shaft
Model
Ai A, B B. C Di D E Fi F. G J K L H T Y Z Z, Q S U \' w
126-06-4B-0.2kW 65 90 90 105 65 100 130 275 61 — 26 485 102 335 -— - 3 135 65 25 11 125 M4x07length:8 4
126-08-4B-0.4kW 80 110 110 130 80 125 145 325 72 1265 3.2 63 1275 389 1675 — 25 155 9 30 14 16 M4X071length:8 5
126-10-4B-0.75kW-1IE3 105 135 140 160 90 150 163 35 81 136 3.2 80 154 462 184 — 3 20 115 40 19 21 M6X1length:11 5
126-12-4B-1.5kW-IE3 135 160 175 185 112 190 182/176 42.5 97 1485 15 108 194 550.5 — 2445 3 245 115 50 24 27 M6XT,length:11 7
126-16-4B-2.2kW-IE3 155 200 200 230 132 230 198/195 45 109 1555 18 135 256 6495 — 286 4 28 14 50 24 27 M6X1,length:11 7
126-16-4B-3.7kW-IE3 155 200 200 230 132 230 225215 45 109 1685 18 145 256 681 — 295 4 28 14 60 28 31 M6X1,length:11 7

* The output shaft keyways are old JIS standard class 2 while the key is old JIS standard class 1.
* When inserting pulleys or the like onto output shafts, use the supplied insertion set.
* These models are cast basded on a motor output of 1.5 kW or greater.

How g)glace an 126-06-4B-0.2kW-IE3
raer j- ]- —E _E
Size |E code
Mounting type Motor output ~For motors vvith_ an Qutput of 0.75 kW or greater,
B: Base-mounted use the IE3 designation.
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a q Coil (at 20°C) T Total work
Moto! [:rl:;':: ffi?t::;n f‘i Rotating part performed LR Torque Torque
Model @ outpu e | e s = o E =3 moment of until Gl e build-up decaying Mass ELECTROMAGNETIC
() [kw] Ts =5 'E % = E '5 g 4w inertia readjust'ment tals] time time [kgl CLUTCHES & BRAKES
4-poles a —a g —5 5 J [kg-m?] of the air gap tp [s] td [s]
[N-m] [N-m] [ ) - a a
o 8 Er[J]

- C:0.020 C:0.041 C:0.020
126-06-4F-N-0.2kW 06 0.2 5 55 DC24 M 0.46 52 B 1.28 X104 36 X 10°¢ B:0.015 B:0.033 B:0.015 8.9

C:0.023 C:0.051 C:0.030

- - =N - —4 6

126-08-4F-N-0.4kW 08 0.4 10 11 DC24 15 0.63 38 B 3.70 X 10 60 X 10 B:0.016 B:0.042 B:0.025 13

_ C:0.025 C:0.063 C:0.050
126-10-4F-N-0.75kW-IE3 10  0.75 20 22 DC24 20 0.83 29 B 140 X103 130 X 108 B:0.018 B:0.056 B:0.030 20
126-12-4F-N-1.5KW-IE3 12 15 40 45 D24 25 109 23 B 385x10-3  250x7q0e  GO0040  COIIS 0065,

B:0.027 B:0.090 B:0.050

C:0.050 C:0.160 C:0.085
-16-4F-N- | -2 6
126-16-4F-N-2.2kW-IE3 16 22 80 90 DC24 35 1.46 16 B 135X 10 470 X 10 B:0.035 B:0.127 B:0.055 54

C:0.050 C:0.160 €:0.085 @ SERIES

B:0.035 B:0.127 B:0.055 e —
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE

126-16-4F-N-3.7kW-IE3 16 3.7 80 90 DC24 35 1.46 16 B 135%X102 470 X 10¢

* The induction motors are fully sealed external fan motors that conform to the JIS C4210 standard (for 0.2 kW and 0.4 kW models) or the JIS C 4213 standard (for 0.75 kW models or higher).
* The power supplies for the motors are 3-phase, 200 V AC at 50 Hz, or 200/220 V AC at 60 Hz.

* If you desire a special voltage (5 Power Supply Specifications), different number of poles, or the like for the induction motor, contact Miki Pulley.

* The dynamic friction torque, T¢, is measured at a relative speed of 100 min-.

Dimensions (126-[1-4F-N)
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UNITS
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L BRAKE
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Vv
o, ; /7 BRAKE MOTORS
|
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POWER SUPPLIES

EE E=wf
o === 0| o
ol +t-—11 - - -—-tt—-— - €x o 0O
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= | = ETcET
]
| - 71|
N T
G
Unit [mm]
Dimensions of part Dimensions of shaft
Model
A, A, D, D, D; Da F G K L T Y z Q Q: S u Vv w
MODELS
126-06-4F-N-0.2kW  90° 45° 160 130 110 130 - 8 107 335 - 35 10 23 25 11 125 M4Xx0.7length:8 4
126-08-4F-N-0.4kW  90° 45° 160 145 110 130 124 10 1305 389 = 35 10 30 30 14 16 M4X07length:8 5 125
126-10-4F-N-0.75kW-IE3  90° 45° 200 163 130 165 131 12 1575 463 - 3.5 12 40 40 19 21.5 M6 X 1,length: 11 6 206G
126-12-4F-N-1.5kW-IE3  90° 45° 200 182/176 130 165 1485 12 1975 551 133 35 12 50 50 24 27 M6 X1,length: 11 8 .
126

126-16-4F-N-2.2kW-IE3  90° 45° 250 198/195 180 215 1555 16 260.5 660 154 4 15 60 60 28 31 M6X1,length: 11 B
126-16-4F-N-3.7kW-IE3  90° 45° 250 225/215 180 215 1685 16 260.5 681.5 163 4 15 60 60 28 31 M6X1,length: 11 8 CBW

* The flange and output shaft dimensions conform to IEC and JEM standard flange motors. (Size 06 has a key and a keyway.)
* When inserting pulleys or the like onto output shafts, use the supplied insertion set.

106

How to Place an 126-06-4F-N-0.2kW-IE3

Order Size j L IE code
Mounting type For motors with an output of 0.75 KW or greater,

Motor output use the IE3 designation.

Flange and output shaft dimension standards
N: Compliant with IEC and JEM flange motor standards

F: Flange-mount

MIKI PULLEY 295
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

m

~ Models

—]

=

o List of Stand-alone Clutches and Brakes Used |

> Bearing number

m Model Stand-alone clutch system Stand-alone braking system

Z Input part Output part

m 126-06-4[1-0.2kW 101-06-11G 24V R11JIS A15JIS 111-06-12G 24V 15JIS 6202 6202

I 126-08-4[1-0.4kW 101-08-11G 24V R14DIN A20JIS 111-08-12G 24V 20JIS 6203 6004

™ 126-10-4 [ -0.75kW-IE3 101-10-11G 24V R19DIN A25JIS 111-10-12G 24V 25JIS 6204 6205

‘. 126-12-4[1-1.5kW-IE3 101-12-11G 24V R24DIN A30JIS 111-12-12G 24V 30JIS 6205 6206

c 126-16-4[1-2.2kW-IE3 101-16-11G 24V R28DIN A40JIS 111-16-12G 24V 40JIS 6206 6208

I 126-16-4[1-3.7kW-IE3 101-16-11G 24V R28DIN A40JIS 111-16-12G 24V 40JIS 6306 6208

X

w

"ol Recommended Power Supplies and Accessory Parts |

0

= Model Recommended Accessory parts

= power supplies Circuit protector (Varistor), qty. 2 Tightening collar Screw stock Hexagonal nut

m 126-06-4[1-0.2kW BEH-10G NVD07SCD082 or an equivalent Qty. 1 M4 X 55 (hex-socket bolt), qty. 1 M4, qty. 1

126-08-4 [1-0.4kW BEH-10G NVD07SCD082 or an equivalent Qty. 1 M4 X 55 (hex-socket bolt), qty. 1 M4, qty. 1

126-10-4 [ -0.75kW-IE3 BEH-10G NVD07SCD082 or an equivalent Qty. 1 M6 X 100, qty. 1 M6, qty. 2
126-12-4[1-1.5kW-IE3 BEH-10G NVD075CD082 or an equivalent Qty. 1 M6 X 100, qty. 1 Mé, qty. 2
126-16-4[1-2.2kW-IE3 BEH-10G NVDO07SCDO082 or an equivalent Qty.1 M6 X 100, qty. 1 Mé, qty. 2
126-16-4[1-3.7kW-IE3 BEH-10G NVDO07SCDO082 or an equivalent Qty. 1 M6 X 100, qty. 1 Mé, qty. 2

* NVD [1SCD [] parts are manufactured by KOA Corporation.
* Varistors need not be used when a BEH model overexcitation electromagnetic power supply is used. For details, refer to the section on power supplies.
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| Mounting Exampte

I In Combination with Speed Reducers

In the example on right, a clutch/brake unit of the motorcoupled type
is combined with a speed reducer by a flexible coupling.

Since the motor is directly coupled, the build-up of the rotation shaft is
sharp. That makes it desirable in design to keep inertia on the load side
as small as possible. We recommend a flexible coupling with low
inertia for connecting to the speed reducer.

I Example Using Flange-mounted Type Vertically
They can be mounted in any direction, providing layout freedom and
saving space.

126-[1-4B

B

Flexible coupling
(CENTAFLEX A model)

Speed reducer

==
0z
LT
|
%T}=
h

e

Output
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ELECTROMAGNETIC
CLUTCHES & BRAKES

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE

STIVHE ONY SIHDLAT GLYNLIY-DILINOYWORLITTE
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BRAKE

ELECTROMAGNETIC
TOOTH CLUTCHES

BRAKE MOTORS
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MODELS
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

m
P, Models Clutch/Brake Units - Speed Reducer-integrated Type
—]
=
o Specifications (CBW-[IN-H[]) |
p ) ) Coil (at 20°C ) z
Dynamic Static o . Total work
= , fion fin g opl e Mmoo
Model § Torque Torque yqitage Wattage Current '5-% ﬁ,ﬁ speed — readjustment pull-in time m o
rm Td Ts Vi Wi [A] Z8 g [min-] J [kg-m?] of the air gap ta[s] tp[s] ta[s]
| [Nm]  [N-m] 2 H ETD)]
LR €:0.020 C:0.041 €:0.020
P CBW-06N-H[1 06 5 55 DC24 11 0.46 52 B 1800 166 X104 36X 108 50015 50033 50015
(|
_ €:0.023 C:0.051 €:0.030
— CBW-08N-H[] 08 10 1 DC24 15 0.63 38 B 1800 478Xx10~* 60X 10° oo com | Does
==
€:0.025 C:0.063  C:0.050
- - -3
— CBW-10N-H[] 10 20 2 DC24 20 0.83 29 B 1800 1.71%10 130 X 106 50018 5005  B0030
wn
_ €:0.040 C0.115  C:0.065
7 =) CBW-12N-HC] 12 40 45 DC24 25 1.09 23 B 1800 453Xx10~* 250X 10° St S | oo
x * The dynamic friction torque, Tq, is measured at a relative speed of 100 min-.
= Input part Speed reducer
m Model 2 Speed reduction ratio 1/ oil M
w oge B  Pulleydiameter  Belt Model Output shaft (PO LGN [EED volume [kg]
[mm] type rated values 10 20 30 40 50 60 0]
76.2 Torque[N-m] 453 534 46.7 547 542 55.4
CBW-06N-HCI 06 > A-1 N-1A 0.25 6.5
Bin) OH.L.IN] 1560 1760 1760 1760 1760 1760
1016 Torque[N-m]  79.8 102 86.9 104 98.5 100
CBW-08N-H[] 08 - A-1 N-2A 05 15
(4in) OH.L.[N] 1760 2240 2630 2880 3140 3230
127 Torque [N-m] 165 180 180 188 187 164
CBW-10N-HJ 10 ‘ B-1 N-3A 1.0 24
(5in) OH.L.IN] 2250 2900 3370 3720 4040 4370
152.4 Torque [N-m] 292 293 301 302 - -
CBW-12N-H[] 12 - B-1 N-4A 20 38
(6in) OH.L.IN] 2780 3640 4210 4680 - -
Dimensions (CBW-[]N-H []) |
Ri
Re
a W
/‘ >
~ T ,
— - A )
B - ®Sh7
— S
a ez
B
Unit [mm]
Dimensions of part Dimensions of shaft
Model
A A B B G G G H J K L M N P R R T Y Z Q S U W
CBW-06N-H[] 95 95 117 136 65 1158 11 157 58 1205 225 15 1045 762 135 90 80 508 95 45 20 225 6
CBW-08N-H[] 115 112 140 165 82 146 15 212 75 149 284 18 135 1016 160 105 100 64 11 50 25 28 8
CBW-10N-H[] 125 146 155 205 102 184 16 255 805 1745 333 21 1585 127 185 125 125 82 12 65 30 33 8
CBW-12N-H[] 150 168 185 245 118 213 20 289 93 203 38 255 185 1524 225 150 150 95 14 75 35 38 10

How to Place an

Order CBW-06N-HR-10

Size J

Speed reducer
manufacturer
HIRAI REDUCTION GEAR MFG. CO.: H

_L Speed reduction ratio 1/: 10, 20, 30, 40, 50, 60
(Size 12: 10, 20, 30. 40)
Output shaft direction
R: Right side of the output shaft as viewed from the input pulley
L: Left side of the output shaft as viewed from the input pulley
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Dynamic  Static Coil (at 20°C) 3 Max.  Rotating part  Total \tﬁilork Armature Torque Torque
v friction friction < = P = Oo& T rotation Momentof unti T build-up decaying
Model ®  torque torque = = = % = § 5% 88 S speed inertia Lefatf‘j: :ti:-“gea"; pulltan;st]lme time time ELECTROMAGNETIC
Td[N-m] Ts[N-m] = Q 2 T2 B [mim ] Jkg:m?] Er[J] tp[s] td[s] CLUTCHES & BRAKES
CBW-06N-B[]-10 ~ 30 1.56 X 10—4 €:0.020 C:0.041 €:0.020
06 5 55 DC24 11 046 52 B 1800 36 X 106 e e e
CBW-06N-B [1-40 ~ 60 1.76 X 10—4 B:0.015 B:0.033 B:0.015
CBW-08N-B[]-10 ~ 30 470X 10-* €:0.023 C:0.051 C:0.030
08 10 1 DC24 15 063 38 B 1800 60 X 106 e - e
CBW-08N-B []-40 ~ 60 4.85%10—4 B:0.016 B:0.042 B:0.025
CBW-10N-B[]-10 ~ 30 1.48 X103 C:0.025 C:0.063 C:0.050
0 20 2 D4 20 083 29 B 1800 130 X 10 e e e
CBW-10N-B [ ]-40 ~ 60 161X 103 B:0.018 B:0.056 B:0.030
CBW-12N-B[]-10 ~ 30 423%10-3 €:0.040 0115 C:0.065
12 40 45  DC24 25 109 23 B 1800 250 X 106 e e e
CBW-12N-B []-40 ~ 60 435% 103 B:0.027 B:0.090 B:0.050
*The dynamic friction torque, Td, is measured at a relative speed of 100 min-'.
Input part Speed reducer
©n . ; i
Model N Pulleydiameter  Belt T Output shaft Speed reduction ratio 1/[J voﬁ::ne Mass [kg]
[mm] Model rated values 10 20 30 40 50 60 0]
SERIES
CBW-06N-B[1-10 ~ 30 Nproip oraue Nl » 38 o B B B 03 9 =
762 OHLIN] 950 1313 1548 _ _ _ - 5] ELECTROMAGNETIC:
06 3in) A Torque IN-m] . . . =] AcuaTED MICRO
- orque [N-m - - - 4 5 5 =y
CBW-06N-B [ -40 ~ 60 N-PR-15 a 0.4 1 5] CLUTCHES & BRAKES
O.H.L.[N] - - - 2450 2450 2450 A CTROMAGNETIC:
Torque [N-m] 56 57 72 = = = 5
CBW-08N-B[1-10 ~ 30 N-PR-15 i 0.4 15 = AT
08 1016 Al O.H.L.[N] 1421 1862 2322 — - - =] CLUTCHES & BRAKES
(4in.) Torque [N-m] - - - 143 136 138 S| ELECTROMAGNETIC
CBW-08N-B []-40 ~ 60 N-PR-18 0.7 16.5 E | CLUTCH & BRAKE
O.H.L.[N] — — — 2646 2646 2646 =
= unis
Torque [N-m] 120 126 150 - - - &| U
CBW-10N-B[J-10 ~ 30 N-PR-18 0.7 175
127 O.H.L.[N] 1490 2077 2440 - - - SPRING-ACTUATED
10 ‘ B-1
(5in) Torque [N-m] — — - 191 187 167 BRAKE
CBW-10N-B []-40 ~ 60 N-PR-22 12 235
O.H.L.[N] — — — 3057 3146 3155
Torque [N-m] 166 167 213 - - - RO ESEETIC
CBW-12N-B[1-10 ~ 30 N-PR-22 12 25 TOOTH CLUTCHES
- 152.4 B O.H.L. [N] 1715 2528 2871 = = =
CBW-12N-B[1-40 ~ 60 (ein) NpRs Toraue Nl B B B 37 32 336 29 40
OH.L.IN] = = - 3665 3783 4126 ) BRAKE MOTORS
POWER SUPPLIES
Dimensions (CBW- |
=
S|
=
= o
S h7o
L0 [
of [T — HH
J | Az |
] Bo
Unit fmm] MODELS
e Dimensions of part Dimensions of shaft 125
DU e e e e T T T T T T T e e e e e e D B0 - eeeeeneneeeeeaeeeeennn,
A A, B B G G G H I K L M N P R R T Y Z Q S U w 206
CBW-06N-B]-10~30 95 110 130 140 80 130 15 175 56 126 236 15 110 762 145 95 80 50 11 40 17 19 5 s
CBW-06N-B[]-40~60 105 120 130 150 90 150 20 200 56 131 246 15 115 762 165 110 80 60 11 50 22 245 6 126
CBW-08N-B[1-10~30 105 120 130 150 90 150 20 201 59 137 260 18 123 101.6 165 110 100 60 11 50 22 245 6 caw """""""""""""" .
CBW-08N-B[1-40~60 115 150 150 190 105 175 25 230 61 154 294 18 140 101.6 195 130 100 70 15 60 28 31 8  .cooconiininninen
CBW-10N-B[1-10~30 115 150 150 190 105 175 25 2385 68 164 312 21 148 127 195 130 125 70 15 60 28 31 8
CBW-10N-B[1-40~60 135 180 170 220 120 200 25 265 63 174 332 21 158 127 210 140 125 80 15 65 32 35 10 .~ 1OG """""""""""
CBW-12N-BJ-10~30 135 180 170 220 120 200 25 276 67.5 179 345 21 166 1524 210 140 150 80 15 65 32 35 10 oo
CBW-12N-B[]-40~60 155 220 190 270 150 250 25 370 76,5 210 405 235 195 1524 260 170 150 100 15 75 38 41 10 122

How to Place an

CBW-06N-BR-10

Order Size TT L Speed reduction ratio 1/[J: 10, 20, 30, 40, 50, 60
Speed reducer Output shaft direction
manufacturer R: Right side of the output shaft as viewed from the input pulley

Bellpony Co., Ltd.: B L: Left side of the output shaft as viewed from the input pulley
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

CBW Models

List of Stand-alone Clutches and Brakes Used and Recommended Power Supplies and Accessory Parts (CBW-[IN-H[J

Model Stand-alone clutch Stand-alone braking Bt Recommended power Accessory parts
system system supplies Circuit protector (Varistor), qty. 2
CBW-06N-H [] 101-06-13-A-110 111-06-11G 24V 15JIS 6002 BEH-10G NVD07SCD082 or an equivalent
CBW-08N-H [] 101-08-13-A-102 111-08-11G 24V 17JIS 6003 BEH-10G NVDO07SCDO082 or an equivalent
CBW-10N-H [ 101-10-13-A-113 111-10-11G 24V 20JIS 6004 BEH-10G NVDO07SCDO082 or an equivalent
CBW-12N-H[] 101-12-13-A-134 111-12-11G 24V 25JIS 6005 BEH-10G NVDO07SCDO082 or an equivalent

* NVD [1SCD [] parts are manufactured by KOA Corporation.
* Varistors need not be used when a BEH model overexcitation electromagnetic power supply is used. For details, refer to the section on power supplies.

List of Stand-alone Clutches and Brakes Used and Recommended Power Supplies and Accessory Parts (CBW-CIN-B L]
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Model Stand-alone clutch Stand-alone braking B oag e Recommended power Accessory parts
system system supplies Circuit protector (Varistor), qty. 2
CBW-06N-B[1-10 ~ 30 101-06-13-A-110 111-06-11G 24V 15JIS 6002 BEH-10G NVD07SCD082 or an equivalent
CBW-06N-B[1-40 ~ 60 101-06-13-A-110 111-06-11G 24V 15JIS 6002 BEH-10G NVDO07SCDO082 or an equivalent
CBW-08N-B[]-10 ~ 30 101-08-13-A-102 111-08-11G 24V 17JIS 6003 BEH-10G NVDO07SCDO082 or an equivalent
CBW-08N-B [1-40 ~ 60 101-08-13-A-102 111-08-11G 24V 17JIS 6003 BEH-10G NVD07SCD082 or an equivalent
CBW-10N-B[1-10 ~ 30 101-10-13-A-113 111-10-11G 24V 20JIS 6004 BEH-10G NVD07SCD082 or an equivalent
CBW-10N-B [ 1-40 ~ 60 101-10-13-A-114 111-10-11G 24V 25JIS 6005 BEH-10G NVD07SCD082 or an equivalent
CBW-12N-B[]-10 ~ 30 101-12-13-A-134 111-12-11G 24V 25JIS 6005 BEH-10G NVD07SCD082 or an equivalent
CBW-12N-B [1-40 ~ 60 101-12-13-A-135 111-12-11G 24V 30JIS 6006 BEH-10G NVD07SCD082 or an equivalent

* NVD [1SCD [ parts are manufactured by KOA Corporation.
* Varistors need not be used when a BEH model overexcitation electromagnetic power supply is used. For details, refer to the section on power supplies.
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Selecting a CBW Worm Reducer |

For speed reducers with clutches/brakes, loads start and stop abruptly,
so load inertia and the like place large loads on worm wheels. Select a
worm reducer based on frequency of use, load inertia, usage time, and
the like, with due consideration to safety rates.

« Determining speed reduction ratio |

. Speed of output shaft rotation N2 [min ~ ]
Speed reduction ratio | =

Speed of input shaft rotation N1 [min =]
- Calculating equivalent torque
Equivalent torque Te [Nem] = Load torque Tf [Nem] X
Load coefficient Sf X Frequency coefficient Sh

9550 X kW X E
N2

Load torque Tf [Nem] =

kW: Input Wattage [kW]
E: Speed reducer efficiency [%]/100

*See the speed reducer manufacturer's catalog for the speed reducer efficiency.

N2: Output rotation speed [min-']

« Load coefficient Sf and frequency coefficient Sh
Find the equivalent value for conditions such as load type, time, and
frequency of use.

Load coefficient Sf

Load type

i et S Uniform load Normal shock Sharp shock
Upto 2 hrs. 0.80 1.00 1.25
Up to 8 hrs. 1.00 1.25 1.50
Up to 24 hrs. 1.25 1.50 1.75
Frequency coefficient Sh
For sharp starts and stops due to clutch/brake 1.5

- Provisional selection of speed reducer
Select a speed reducer from the specifications table for which
equivalent torque Te = rated output torque T.

« Calculating the equivalent overhang load (O.H.L.)
O.H.L. refers to the load that acts to bend the shaft when
transmitting power using a chain or the like.
Te X K X (L+0.57 X Ls)
R X 1.07 X Ls

Equivalent O.H.L.=

Te: Equivalent torque [Nem]

K: Factor based on type of transmission tool

R: Pitch radius of transmission tool [m]

Ls: Length of standard shaft [mm]

L: Distance from shaft base to load center [mm]

i sio A (‘:ham Gear V belt Flat belt
tool timing belt
K 1.00 1.25 1.50 2.50

Use the specifications to confirm that equivalent O.H.L = rated O.H.L.
If this condition is not satisfied, change Te, L or R, or increase the
selected output.

Operational Cautions |

« Before starting, check that the speed reducer has a good amount of oil.

« Loosen or remove the air vent screw or pin.

- Break in the reducer, guided by the manual from the speed reducer
manufacturer.

« Periodically replace the oil. Be careful when doing this to not get any oil
whatsoever on the clutch and brake parts.

Recommended speed reducer lubricants table

Ambient temperature [°C | 0~ 40
1SO viscosity grade VG320
Idemitsu Kosan Daphne Super Gear Oil 320
JX Nippon Oil & Energy Bonnock 320
Cosmo Oil Cosmo Gear SE320
Showa Shell Sekiyu Omara 320
Jomo Oil Reductus 320
Mobil Oil Mobilgear 632 (320)

* Check the volume of oil for speed reducers on the specifications table.

301
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

m
C W
~ MW Models Clutch/Brake Units - Motor/Speed Reducer-integrated Type
—]
o Specifications |
] ) . Coil (at 20°C ) = Total work
() Lynamic goiatic 3 Rotating part performed
“ friction friction ® Az T until Armature Torque Torque
Z Model N torque torque _ E —_ 5 — g — 2 3 g. e IR pull-in time build-up time  decaying time
m T T =8 gg 23 kg ° § J kg th'e Sir gap ta[s] to[s] ta [s]
—] [N-m]  [N-m] o ) - 2 a Er[J]
CMW-06N-H[TH 06 5 55 DC24 11 046 52 B 1.66 X 104 36X 106 €:0.020 €:0.041 €:0.020
) § ‘ : B:0.015 B:0.033 B:0.015
—
o CMW-08N-HCIH 08 10 11 D24 15 063 38 B 478X 10~ 60 X 10° (COlw2s sl COUEY
—] - : B:0.016 B:0.042 B:0.025
== CMW-1ON-HJH 10 20 22 DC24 20 083 29 B 171 %1073 130 % 10¢ €:0.025 €:0.063 €:0.050
m - : B:0.018 B:0.056 B:0.030
=~ . . €:0.040 C:0.115 C:0.065
Qo CMW-12N-HCOH 12 40 45  DC24 25 109 23 B 453%10 250 X 10 ST Rlo5a T
* i , Ta, .
w The dynamic friction torque, Ty, is measured at a relative speed of 100 min’!
=
> Speed reducer
- «  Motoroutput Mass
m Model N 2on [kWi | — Output shaft rated Speed reduction ratio 1/J Oil volume  [kg]
w phase 2-pole values 10 20 30 40 50 60 21
Torque [N-m] 782 79.9 853 786 88.9 76.1
CMW-06N-H[JH 06 0.2 N-25A 05 16
O.H.L.[N] 1770 2280 2620 2930 3160 3230
Torque [N-m] 79.8 102 86.9 104 98.5 100
CMW-08N-H[1H 08 04 N-2A 05 32
O.H.L.[NI 1760 2240 2630 2880 3140 3230
Torque [N-m] 165 180 180 188 187 164
CMW-10N-H[OJH 10 075 N-3A 1.0 44
O.H.L.[N] 2250 2900 3370 3720 4040 4370
Torque [N-m] 292 293 301 302 - -
CMW-12N-H[IH 12 15 N-4A 2.0 72
O.H.L.[NI 2780 3640 4210 4680 - -

* The induction motors are fully sealed external fan motors that conform to the JIS C4210 standard (for 0.2 kW and 0.4 kW models) or the JIS C 4213 standard (for 0.75 kW models or higher).
* The power supplies for the motors are 3-phase, 200 V AC at 50 Hz, or 200/220 V AC at 60 Hz.

* If you desire a special voltage (5 Power Supply Specifications), different number of poles, or the like for the induction motor, contact Miki Pulley.

* Speed reducer is made by Hirai Reduction Gear Manufacturing Co.

al
©
T
N
O
Unit [mm]
Dimensions of part Dimensions of shaft
Model
A A, B B, G (e} D: D: E F G H J K KL L M N z Q S u w
CMW-06N-H[JH 105 105 132 157 75 135 160 130 110 86 15 215 375 117 - 492 205 170 12 50 25 28 8
CMW-08N-H[JH 115 112 140 165 82 146 160 145 110 100 15 226 412 135 124 547 225 187 11 50 25 28 8
CMW-10N-H[]H 125 146 155 200 102 184 200 163 120 125 16 284 465 159 131 636 243 222 12 65 30 33 8

CMW-12N-H[CJH 150 168 186 245 118 213 2

0 182/176 150 150 20 318 529 185 1485 726 274 255 14 75 35 38 10

How to Place an CMW-06N-HRH-10-IE3
Order Size L IE code

For motors with an output of 0.75 kW or greater,
use the IE3 designation.

Speed reduction ratio 1/[J: 10, 20. 30. 40. 50, 60
(Size 12: 10, 20, 30, 40)

Output shaft direction
R: Right side of the output shaft as viewed from the motor side
L: Left side of the output shaft as viewed from the motor side
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List of Stand-alone Clutches and Brakes Used and Recommended Power Supplies and Accessory Parts (CBW- CIN-H[1) ”

Stand-alone braking Bearing Recommended Accessory parts

Model Stand-alona clutch system system number Coupling type power supplies cjycyit protector (Varistor), qty. 2 ELECTROMAGNETIC
CMW-06N-H[1H 101-06-13G 24V 15JIS 111-06-11G 24V 15JIS 6002 CF-A-001-01-T5 BEH-10G NVD07SCDO082 or an equivalent
CMW-08N-H[1H 101-08-13G 24V 17JIS 111-08-11G 24V 17JIS 6003 CF-A-002-01-1360-14N BEH-10G NVD07SCDO082 or an equivalent
CMW-10N-H[IH 101-10-13G 24V 20JIS 111-10-11G 24V 20JIS 6004 CF-A-002-01-1360-19N BEH-10G NVD07SCDO082 or an equivalent
CMW-12N-H[1H 101-12-13G 24V 25JIS 111-12-11G 24V 25JIS 6005 CF-A-004-01-1360-24N BEH-10G NVD07SCD082 or an equivalent

* NVD [JSCD [] parts are manufactured by KOA Corporation.
* Varistors need not be used when a BEH model overexcitation electromagnetic power supply is used. For details, refer to the section on power supplies.

Selecting a CMW Worm Reducer ”

For speed reducers with clutches/brakes, loads start and stop abruptly, - Calculating the equivalent overhang load (O.H.L.)
so load inertia and the like place large loads on worm wheels. Select a O.H.L. refers to the load that acts to bend the shaft when
worm reducer based on frequency of use, load inertia, usage time, and transmitting power using a chain or the like.

SERIES

the like, with due consideration to safety rates.

Te X K X (L+0.57 X Ls)
R X 1.07 X Ls

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

- Determining speed reduction ratio | Equivalent O.H.L.=

Speed of output shaft rotation N2 [min ~']

Te: Equivalent torque [Nem]
Speed of input shaft rotation N1 [min ~"] K: Factor based on type of transmission tool
R: Pitch radius of transmission tool [m]

Speed reduction ratio | =

STIVHE ONY SIHDLAT GLYNLIY-DILINOYWORLITTE

« Calculating equivalent torque Ls: Length of standard shaft [mm] Etﬁiﬂ:::::‘c
Equivalent torque Te [Nem] = Load torque Tf [Nem] X L: Distance from shaft base to load center [mm] UNITS
Load coefficient Sf X Frequency coefficient Sh [N R SPRING-ACTUATED
to0l it Gear V belt Flat belt BRAKE
9550 X kW X E
Load torque Tf [Nem] = N> « 100 12 150 250 ELECTROMAGNETIC

Use the specifications to confirm that equivalent O.H.L = rated O.H.L. If TOOTH CLUTCHES

kW: Input Wattage [kW] this condition is not satisfied, change Te, L or R, or increase the
E: Speed reducer efficiency [%]/100 selected output. BRAKE MOTORS
* See the speed reducer manufacturer's catalog for the speed reducer efficiency.

N2: Output rotation speed [min-']

- - POWER SUPPLIES
- Load coefficient Sf and frequency coefficient Sh ) ti L Cauti ”
Find the equivalent value for conditions such as load type, time, and perationa autions
frequency of use. ) .
9 y « Before starting, check that the speed reducer has a good amount of oil.
B Load coefficient Sf « Loosen or remove the air vent screw or pin.
- Break in the reducer, guided by the manual from the speed reducer
Load type o1 ©<hock haro shock manufacturer.
- 1 LITLEIRULE Sharp shod - Periodically replace the oil. Be careful when doing this to not get any oil
whatsoever on the clutch and brake parts.
Upto2hrs. 0.80 1.00 1.25
Up to 8 hrs. 1.00 125 150 B Recommended speed reducer lubricants table
Upto24hrs. 1.25 1.50 175 Ambient temperature [C ] 0~ 40
" o 1SO viscosity grade VG320
B Frequency coefficient Sh v
Idemitsu Kosan Daphne Super Gear Oil 320
For sharp starts and stops due to clutch/brake 15 JX Nippon Oil & Energy Bonnock 320 MODELS
- Provisional selection of speed reducer (s @l (Gt Ezey SR 125
Select a speed reducer from the specifications table for which Showa Shell Sekiyu Omara320 T
equivalent torque Te = rated output torque T. Jomo Oil Reductus 320 121-[7-206
Mobil Ol Mobllgear 632 (320) 126 ....................................

M List of speed reducer oil volumes

Speed reducer type Oil volume [ £ ]
N-2SA 0.5
N-2A 0.5
N-3A 1.0
N-4A 2.0
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

- - H
A Types Double Clutch Units
—]
o Specifications |
> . ) T Rotating part momentof  Total work
() I;y.na.mm Static Coil (at20°C) 8 Max. inertia performed Torque  Torque
riction friction N 3 ps e Armature e .
[%) 2.3  rotation Jkg-m? until S build-up decaying Mass
= Model N torque torque - 29 A pull-in time 3 B
= n T4 T, S s o _F 4z spged For hub For shaft readjust'ment talls] time time [kg]
INml  [N-m] S5 23 =3 0% S [min7] N : of the air gap tps] ta[s]
—l a Qe 3 = 2 input input Er[J]
121-06-106 06 5 55 DC24 11 0.46 52 B 3000 1.55X10-4 1.05X10-* 36 X 10°¢ €:0.020 €0.041 €:0.020 1.7
) : - ; : B:0.015 B:0.033  B:0.015 .
c
C:0.023 C:0.051 C:0.030
-08- —a —a 6
I 121-08-106 08 10 1 DC24 15 0.63 38 B 3000 475X 10 3.00%x 10 60 X 10 B:0.016 B:0.042 B:0.025 31
I 121-10-106 10 20 22 DC24 20 0.83 29 B 3000 144X103 945%x10-4 130 X 108 5'0'025 €:0.063 €:0.050 6.5
m :0.018 B:0.056 B:0.030
C:0.040 C:0.115 C:0.065
12- 3 -5 6 0. :0. :0.
@ 121-12-106 12 40 45 DC24 25 1.09 23 B 3000 4.50 X 10 275X 10 250 X 10 B:0.027 B:0.090 B:0.050 10.5
= 121-16-106 16 80 90 DC24 35 146 16 B 3000 1.34X10-2 9.05x10-3 470 X 10° €:0.050 €060 C:0.085 21
> . - . B:0.035 B:0.127 B:0.055
121-20-106 20 160 175 DC24 45 1.88 13 B 2500 418X 10-2 2.65X 102 10 X 108 Gy (C2:0 LY 385
m - - ) B:0.065 B:0.200 B:0.070 -
C:0.115 C:0.335 C:0.210
-25- -2 -2 8
121-25-106 25 320 350 DC24 60 250 9.6 B 2000 9.80 X 10 7.45X%X10 20 X 10° B-0.085 B:0.275 B:0.125 70
* The dynamic friction torque, Te, is measured at a relative speed of 100 min-.
* The rotating part moment of inertia for shaft input is the value with one armature type-5.
L
9D
T
vz 0S2i6
Unit [mm]
w Dimensions of part
N
° A, A; B: B. C D E F G H Ji ) K L M N Z Z,
06 525 75 80 90 55 80 27.5 53 26 95 65.5 40.5 1115 181 47 33 13.5 6.5
08 65 90 90 105 65 100 275 61 26 115 785 48.5 133 217 57 37 13.5 6.5
10 80 110 110 130 80 125 325 72 32 142.5 98 58 162 266 72 47 15.5 9
12 105 135 140 160 90 150 35 81 32 165 121 71 193 327 92 52 20 11.5
16 135 160 175 185 112 190 425 97 4.5 207 149 87.5 232 397 113 62 245 11.5
20 155 200 200 230 132 230 45 109 6 247 187 105 290 492 142 745 28 14
25 195 240 240 270 160 290 47.5 124 20 305 238 125 350 603 183 101.5 28 14
%) Dimensions of shaft
N
® Q Q S S U v, \Z v, Xi X Wi,
06 25 20 1 38 12.5 39.5 M4 X 0.7, length: 8 3-M4 X 0.7, length: 4 3-120° 60° 4
08 30 25 14 45 16 47 M4 X 0.7, length: 8 3-M4 X 0.7, length: 6 3-120° 60° 5
10 40 30 19 55 21 57 M6 X 1, length: 11 4-M4 X 0.7, length: 8 4-90° 45° 5
12 50 40 24 64 27 67 M6 X 1, length: 11 4-M4 X 0.7, length: 8 4-90° 45° 7
16 60 50 28 75 31 78 M6 X 1, length: 11 6-M5 X 0.8, length: 8 6-60° 30° 7
20 80 60 38 90 415 93.5 M10 X 1.5, length: 17 4-M6 X 1, length: 12 4-90° 45° 10
25 110 70 42 115 45.5 1185 M10 X 1.5, length: 17 8-M6 X 1, length: 12 8-45° 22.5° 12

* The input/output keyways are old JIS standard class 2 while the key is old JIS standard class 1. Note that the keyway dimensions of the unit hub part do not conform to the old JIS standard. Check them on the di-

mensions table above.
* When inserting pulleys or the like onto input/output shafts, use the supplied insertion set.
* The 121-25-10G base is a casting.

How to Place an
Order

121-06-10G
J

304 MIKIPULLEY



305

List of Stand-alone Clutches Used ||

Bearing number

Model Stand-alone clutch system
Main shaft part Hub part ELECTROMAGNETIC
121-06-10G6 101-06-15G 24V R15JIS A12JIS 6202 6001 CLUTCHES & BRAKES

121-08-10G 101-08-15G 24V R20JIS A15JIS 6004 6002
121-10-106 101-10-15G 24V R25JIS A20JIS 6205 6004
121-12-106 101-12-15G 24V R30JIS A25JIS 6206 6005
121-16-10G 101-16-15G 24V R40JIS A30JIS 6208 6006
121-20-106 101-20-15G 24V R50JIS A40JIS 6211 6008
121-25-106 101-25-15G 24V R60JIS A50JIS 6214 6010

|_Recommended Power Suppliesand Accessory Parts

Model pecommended Accessory parts SERIES
power supplies  cjycyit protector (Varistor), qty.2  Tightening collar Screw stock Presser foot Hexagonal nut -

121-06-106 BES-20-10 NVD07SCDO082 or an equivalent Qty. 1 M4 X 55, qty. 3 Qty. 1 M4, qty. 3 g iiﬂ:ggﬁ'::gc
121-08-106 BES-20-10 NVD07SCDO82 or an equivalent Qty. 1 M4 X 55, qty. 3 Qty. 1 M4, qty. 3 B cLutcres & srakes
121-10-10G BES-20-10 NVD07SCD082 or an equivalent Qty. 1 M4 X 55, qty. 3 Qty. 1 M4, qty. 3 % ELECTROMAGNETIC-
121-12-106 BES-20-16 NVDO07SCD082 or an equivalent Qty. 1 M4 X 55, gty. 2/M6 X 100, gty. 1 Qty. 1 M4, qty. 2/M6, qty. 1 5] ACTUATED
121-16-106 BES-20-16 NVD07SCDO082 or an equivalent Qty.1 M5 X 70, qty. 2/M6 X 100, qty. 1 Qty. 1 M5, qty. 2/M6, qty. 1 % CUTCHE SBRAKES
121-20-10G6 BES-20-20 NVD07SCDO082 or an equivalent Qty. 1 M6 X 160, qty. 2/M10 X 220, qty. 1 Qty. 1 M6, qty. 4/M10, qty. 2 g Etfli:oy:ﬁ::glc
121-25-106 BES-40-25 NVD07SCD082 or an equivalent Qty. 1 M6 X 160, qty. 2/M10 X 220, qty. 1 Qty. 1 Mé, qty. 4/M10, qty. 2 % UNITS

* NVD [1SCD [] parts are manufactured by KOA Corporation. =

* Recommended BES model power supplies are required for each clutch. Varistors need not be used when a BES model is used. For details, refer to the section on power supplies. SPRING-ACTUATED

BRAKE
ELECTROMAGNETIC

Mou nting Example TOOTH CLUTCHES

I Example When Used in Two-step Speed Change BRAKE MOTORS

In two-step speed changing, two hubs are linked respectively to high- Motor Flexible coupling

speed and low-speed power; by switching the clutches, the output _ TS

shaft is made to rotate at high speed or low speed.

Caution

Conversely, when using the shaft as the input, one of the clutches is
made to rotate at very high speed at some speed change ratios, so the
bearings and the like may be damaged.

High-speed Low-speed
Flexible coupling

\ |

/ || MODELS

High-speed clutch  Low-speed clutch

s

Rotation speed

Time

I Example When Used in Forward/Reverse Operation

This unit does not have a brake, so forward/reverse operation is Gear motor Flexible coupling Spur gear
effective at relatively low speeds and light loads. In the example ¥ Chain
depicted, forward/reverse rotation is obtained from the drive-side il
rotation shaft with a chain and spur gear, and engages the individual 0
hubs. By switching the clutches, the output shaft goes back and forth =
between forward and reverse rotation. There is also a methodof || | | | 1 -
forward/reverse rotation that uses two motors. ®
. o)
Forward

o

&

2 Output—

50 (Gean)

:@ Time =

] S

o

Reverse Reverse clutch Forward clutch
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

m
P Models Double Clutch/Brake Units
—]
o Specifications |
— ) . Coil (at 20°C ) Total work
() Dynaniid) istatic Z  Max. Rotating part  performed
friction friion < = o Ed g . . Armature Torque Torque
= Model 2 % S & £ ® g5 g rotation momentof until l-in ti build-up ti decaying ti Mass
odel ‘r; orque orque = 53 H —F 2 & speed inertia readjustment pull-in time ulld-up time lecaying time [k ]
rm Td Ts a e S Dz g P ) ta[s] to[s] td [s] 9
Nml  [N-m] e o = 5 2 [min J[kg-m?] of the air gap
I = = =2 3 Er[J]
122-06-206 06 5 55 DC24 11 046 52 B 3000 219X 104 36 X 108 €:0.020 €:0.041 €:0.020 4
) § - : B:0.015 B:0.033 B:0.015
—
[ i _ €:0.023 C:0.051 C:0.030
i 122-08-206 08 10 11 DC24 15 063 38 B 3000 655X 104 60 X 10° T S TS 6
== 122-10-206 10 20 22 DC24 20 083 29 B 3000  212x10°3 130 X 106 g;g'gfg g;g'g‘;’g g;g'ggg 9
=~ :0.040 C:0.115 €:0.065
Qo 122-12-206 12 40 45 DC24 25 109 23 B 3000 635X 10-° 250 X 106 St ot S 17
= 122-16-206 16 80 90 DC24 35 146 16 B 3000 1.99X10-2 470X 10° €:0.050 €:0.160 €:0.085 29
= : : B:0.035 B:0.127 B:0.055
2 122-20-206 20 160 175 DC24 45 188 13 B 2500  6.15X%10-2 10 X 10° COTEY Gz G 58
m : : B:0.065 B:0.200 B:0.070

* The dynamic friction torque, Tq, is measured at a relative speed of 100 min-'.

JB[BJC4C4
0S:1i6 ng I—I g |
P.Cc.D.N !
\YZ ¢S:i6 Nt
Az J
Bz
Unit [mm]
v Dimensions of part
= A A; B: B C D E F G H J 1 K L M N Z Z;
06 65 90 90 105 65 100 275 61 2.6 115 73 48 142 211 47 33 135 6.5
08 80 110 110 130 80 125 325 72 3.2 142.5 83 53 162 246 57 37 15.5 9
10 105 135 140 160 90 150 35 81 32 165 100 59 190 294 72 47 20 1.5
12 135 160 175 185 112 190 425 97 45 207 124 74 222 358 93 52 245 11.5
16 155 200 200 230 132 230 45 109 6 247 150.5 89.5 272 440 1145 62 28 14
20 195 240 240 270 160 290 47.5 124 20 305 197 114 348 551 143 74.5 28 14
v Dimensions of shaft
& Q Q; S Sz u: U, Vi V, X Xz Wi,
06 25 20 1 38 12.5 395 M4 X 0.7, length: 8 3-M4 X 0.7, length: 4 3-120° 60° 4
08 30 25 14 45 16 47 M4 X 0.7, length: 8 3-M4 X 0.7, length: 6 3-120° 60° 5
10 40 30 19 55 21 57 M6 X 1, length: 11 4-M4 X 0.7, length: 8 4-90° 45° 5
12 50 40 24 64 27 67 M6 X 1, length: 11 4-M4 X 0.7, length: 8 4-90° 45° 7
16 60 50 28 75 31 78 M6 X 1, length: 11 6-M5 X 0.8, length: 8 6-60° 30° 7
20 80 60 38 90 415 93.5 M10 X 1.5, length: 17 4-M6 X 1, length: 12 4-90° 45° 10

* The output keyways are old JIS standard class 2 while the key is old JIS standard class 1. Note that the keyway dimensions of the unit hub part do not conform to the old JIS standard. Check them on the dimen-
sions table above.

* When inserting pulleys or the like onto output shafts, use the supplied insertion set.

* The 122-20-20G base is a casting.

How to Place an 122-06-20G
Order

Size
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List of Stand-alone Clutches and Brakes Used ||

Bearing number

Model Stand-alone clutch system Stand-alone braking system
Main shaft part Hub part ELECTROMAGNETIC
122-06-20G 101-06-15G 24V R15JIS A12JIS 111-06-12G 24V 15JIS 6202 6001
122-08-20G 101-08-15G 24V R20JIS A15JIS 111-08-12G 24V 20JIS 6004 6002
122-10-206 101-10-15G 24V R25JIS A20JIS 111-10-12G 24V 25JIS 6205 6004
122-12-206 101-12-15G 24V R30JIS A25JIS 111-12-12G 24V 30JIS 6206 6005
122-16-20G 101-16-15G 24V R40JIS A30JIS 111-16-12G 24V 40JIS 6208 6006
122-20-20G 101-20-15G 24V R50JIS A40JIS 111-20-12G 24V 55JIS 6211 6008

Recommended Power Supplies and Accessory Parts ||

ELECTROMAGNETIC

* NVD []SCD [] parts are manufactured by KOA Corporation. CLUTCH & BRAKE

* Recommended BES power supplies are available for each clutch/brake. Varistors need not be used when a BES model is used. For details, refer to the section on power supplies.

Model Recommended Accessory parts
power supplies  cjycyit protector (Varistor), qty.3  Tightening collar Screw stock Presser foot Hexagonal nut SERIES
122-06-206 BES-20-10 NVD07SCDO082 or an equivalent Qty. 1 M4 X 55, qty. 3 Qty. 1 M4, qty. 3
122-08-20G BES-20-10 NVD075CD082 or an equivalent Qty. 1 M4 X 55, qty. 3 Qty. 1 M4, qty. 3 E ELECTROMAGNETIC-
q Y- Y- . Ay =l Actuatep micro
122-10-20G6 BES-20-10 NVD07SCDO082 or an equivalent Qty. 1 M4 X 55, qty. 2/M6 X 100, qty. 1 Qty. 1 M4, qty. 2/M6, qty. 2 % CLUTCHES & BRAKES
122-12-206 BES-20-16 NVD07SCD082 or an equivalent Qty. 1 M4 X 55, qty. 2/M6 X 100, qty. 1 Qty. 1 M4, qty. 2/M6, qty. 2 g ELECTROMAGNETIC-
122-16-206 BES-20-16 NVD07SCD082 or an equivalent Qty. 1 M5 X 70, gty. 2/M6 X 100, qty. 1 Qty. 1 M5, qty. 2/M6, qty. 2 5] ACTUATED
122-20-206 BES-2020  NVDO7SCDOB2 or an equivalent aty.1 M6 X 160, qty. 2/M10 X 220,qty. 1 Qty.1 M6, qty. 2/M10, qty. 2 S _CLUTCHE LBRAE
=

UNITS

SPRING-ACTUATED

. BRAKE
Mounting Example
ELECTROMAGNETIC
I Example When Used in Forward/Reverse Operation TOOTH CLUTCHES
This is an example of forward/reverse rotation using two motors. The Motor 1
motor rotates continuously, forward and reverse operation are achieved BRAKE MOTORS
by switching clutches, and any load can be stopped during that period. __4
+ ‘[ B POWER SUPPLIES
Forward Forward q
§ Clutch 2
o
172)
IS &
] Time
@ 774— - Output
_ Reverse N
Clutch 1
——{

MODELS

ﬁMotor 2 125

I Example When Used in Two-step Speed Change/Stop 121-[1-206

High-precision stopping at a predetermined position, winding control on Motor Gear motor 126
winders, and the like can be controlled simply and with high precision by
using this unit to perform a series of operations: slow, fast, slow, stop. h]r
o —-—- - -

o - =

o High-speed J

Q

[2)

C

k] b

©

g Output i H— = —— b

Low-speed Low-speed N

Stop Time Low-speed clutch

High-speed clutch
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

The Selection Process ‘

I Key Issues for Selection

Because of their good controllability, clutches and brakes are often
used for complex controls rather than simple on/off operations.

If a size is chosen based solely on torque, problems can unexpectedly
result.

When choosing a size, many factors must be considered, including
load properties and the layout of the mechanism that incorporates the
clutch or brake. In this section on selecting sizes, we explain how to
make selections for a variety of situations, and also give calculation
examples and data needed for selections.

B Motors and clutches/brakes

- Relationship between motor output and torque
Motor size is expressed as output, but clutches and brakes are
expressed as torque. The following relationship obtains between this
torque and motor output.

9550-P
M= ——— 1 [N-m]
nr
P: Motor output [kW]
ni: Rotation speed of clutch/brake shaft [min-']
n : Transmission efficiency from motor to clutch/brake

- Variance of characteristics
Motors have different torque characteristics from clutches and
brakes. That requires that the various characteristics be factored in
when using a motor as the drive source and starting and stopping
loads with a clutch/brake.

Motor characteristics

Motors can generate torque of 200% of total load torque or more at
startup, pass through maximum torque while accelerating, and drive
the load near the full load torque that enables stable operation. If
load increases during rotation, the motor can lower its own rotation
speed and drive the load at a rotation speed that generates high
torque. The figure below shows the relationship between motor
torque and rotation speed characteristics.

i

Torque

Max. torque

Startup torque

Fulkload Synchronous
Startup torque speed
(Slip: 100%) v |soo
—

Rotation speed (min™')

Clutch/brake torque characteristics

The clutch/brake characteristics are determined by the upper limits
of engaging and braking torque, as described in the section on
torque characteristics. Load torque beyond that causes slipping at
the frictional surface.

Knowing these differences in characteristics from the beginning
enables you to select the clutch/brake suited for your load
conditions. A clutch/brake that has a torque value that is 200 to
250% of the full load torque of the motor will normally be suited to a
wide range of applications, factoring in reasonable safety
considerations when selecting it.

308 MIKIPULLEY

H Relationship between torque and rotation speed
- Torque and rotation speed are inversely proportional

Shafts within machinery that are rotating the fastest can be made to
rotate with little force, but decelerated slow-rotating shafts require
large amounts of force to make them rotate.

In other words, torque and rotation speed are inversely proportional.
This is very important for the selection of clutches and brakes. The
size and service life of a clutch or brake can change depending on
how fast the shaft it is used on is rotating.

Motor mp> {T){ ]r —--mp Load
fetT

« In combination with speed changers
If you are using the clutch/brake within a mechanism that can
change rotation speed, such as a stepless speed changer, you must
select a clutch/brake that does not fall short on torque at low speeds
and that satisfies needs for response and service life at high speeds.

Hl Ascertaining load properties
Clutch and brake engaging time, wear life, and the like will vary with
the properties of the load being engaged or braked. For that reason, if
the load is not ascertained as accurately as possible, even slight
changes in load conditions can mean the system will not work
adequately.
As it happens, such load properties are quite diverse, and thus difficult
to ascertain. Often, users today will determine them empirically.
« Importance of safety factor
When determining the size of the clutch or brake, determine the
required torque by multiplying by an empirically derived factor. Once
the drive part has been determined, we use an empirical factor K
based on the type of drive source used.
If this factor is too small, slipping and other problems can occur
when conditions deteriorate; if it is too large, the load on the driver
increases, which can cause driver problems when overloads occur.

TS Motor/ Gasoline Diesel engine
P turbine engine (1 or 2 cylinder gasoline engine)
Factor K 2~25 25~28 28~34

« Load torque and moment of inertia
Load torque comes from resistance from the machinery and from
resistance applied after engagement (cutting resistance, etc.).
Load torque is generally difficult to determine and is therefore
sometimes ignored during size selection. For clutches, however, this
can lead to inadequate torque, so it requires attention.
Moment of inertia is also called the flywheel effect. It is a quantity
that represents the difficulty of getting an object to move or the
difficulty of stopping it.
When designing a mechanism, the work of the clutch and brake are
lessened by making the load on the clutch as small as possible while
making the brake load somewhat larger. If the moment of inertia is
made as small as possible, response and service life are improved.
And since the clutch and brake have inertia of their own, that inertia
must be added to calculations.



I Simple Selection Graph

This selection graph applies to cases in which the drive source is a
motor, load is relatively light, and frequency is low. The clutch/brake
size can be determined easily when the motor used is appropriate to
the load, the mechanism between motor and clutch/brake is not
complex, and there is no high-inertia body to assist drive.

This table is for a safety factor K of 2.5 (ordinary use). You can use this
table to select a clutch/brake with other factors. For the vertical axis
[kW], use the value obtained by multiplying the motor output by K/2.5.

Selection example

- If the motor output is 0.75 kW and the clutch/brake rotation speed is
1500 min~—", select the size at their intersection, which is size 10.

« To get K= 1.5 when the motor output is 0.4 kW and the clutch/brake
rotation speed is 850 min~":

1.5
0.4 [kw] X 55 =0.24 [kW]

Find 0.24 kW on the vertical axis of the table and find the intersection
with 850 min~'. The size to select is size 08.

50 /]
A )
%
2
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/ // ///
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A / /| N
10 =<° 7
/ / /
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/ /e |V )4 R
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// /% /< / Wi ///
% /] 7
= o vd / /| = /] / /]
v V. 7
: VI AR 7T
= /] yay > |y / A1 |
2 /1 AN /
= 7 6 y.e 7 7 y 2
3 7 7 7 S -
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/ /// // ///l / /
AN NI )%
0.02 Vg / /JI, //
/ 1 / // e
AN
0.01 Z 1
30 50 100 200 500 850 1000 1500 2000 5000 10000

Rotation speed [min']

* Select the size in the area. Inside the dotted line area on the right, the amount of energy, heat dissipation, friction or the like may not

satisfy requirements, so check them.

Within the bold line under 100 min~', use the equation to check the required torque.

* Contact Miki Pulley regarding sizes 31 and 40.
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

I Consideration of Torque
H Total load torque of motor (Tm)
The total load torque translated to the clutch/brake mounting shaft is:

9550-P

Tm= —n [Nem] «ooeeeeermmmmmmnneeeeeeens m

P: Motor output [kW]
nr. Rotation speed of clutch/brake shaft [min']
n : Transmission efficiency from motor to clutch/brake

M Load torque (T2)
Load torque is difficult to determine through calculations, so it is either
determined empirically or by direct measurement.
« When determined from motor capacity
To select a motor correctly for a load, the Tm of Eq. (1) is used as the
load torque.

Toe=Tm [N,m] ............................................................... )

« When measured and then determined
The load can be actually measured to find an accurate T2 . It can be measured
using a torque wrench, or, as in the figure below, the shaft where the clutch or
brake will be mounted can be rotated and the value found as the product of
the force F to start the load rotating and the length of thearm £ .

To = ,Q oF [N,m] ............................................................ (3)

: Load side

Clutch/brake mount

Torque measurements

Sign of load torque

Load torque in the equation is shown with a plus or minus sign. For a
clutch, it is applied in the direction that opposes rotation, so it is
subtracted from clutch torque Td; for a brake, it is applied in the direction
that assists braking, so it is added to brake torque Td. (In the rare cases in
which it works the opposite way, change the signs when calculating.) In
the equation, it is expressed as £ T 2 . Use the value as appropriate.

W Acceleration/deceleration torque (Ta)
« The torque required to accelerate a load is:
T L Nem] @
—— O] e 4
' 955t

tae: Actual engagement time (acceleration time) of clutch [s]
J: Total moment of inertia engaged by the clutch [kg-m?]

- The torque required to decelerate a load is:

T ) [Nem] (5)
®= T 9.55tm -m

tab: Actual braking time (deceleration time) of brake [s]
J: Total moment of inertia braked by the brake [kg-m?]

310 MIKIPULLEY

H Required torque (T)

Torque required to drive (brake) a load may be as follows, depending
on conditions.

+When Jand Tz are applied while engaged

T= (Ta + Ty )K [N.m] ................................................... (6)

K is a factor based on load conditions, which has been empirically
found to have values like the following. The sign of Tz is positive for a
clutch, since T2 works in the direction that opposes driving, and
negative for a brake, since it works in the direction that assists braking.
+When Tz is nearly all that is applied

T=TE'K[N'm] ............................................................ 7)
«When Jis nearly all that is applied
T=Ta-K [N,m] ............................................................... 8)

- For stationary engagement
When engaging the clutch while stationary and then accelerating the load with the
driver, the required torque so that the clutch does not slip when accelerating is:

J
T=d—— (TM—=Te)+Tepr K[Nem] - )
Ja+Je

Jd: Total drive-side J from clutch [kg-m?]
J1 : Total load-side J from clutch [kg-m?]

Safety factor based on load conditions: K

Usage conditions Factor K
Low-frequency use of small inertial body 1.5
High-frequency use of relatively small inertial body

Light load 2~22
Ordinary use of normal inertial body

High-frequency use 22~24
Low-frequency use of small inertial body 2~24

Normal load Ordinary use 24~26

Driving large inertial body 27~32

Heavy load  Operation with shock (large load fluctuation) 3.5~45

M Translation of torque to other shafts
For the torque of shaft B to be translated to shaft A:

ns
Ta=Tge — [N,m] ............................................. (10)
NA

Ta: Torque of shaft A, Te: Torque of shaft B [Nem]
nA: Rotation speed of shaft A, ng: Rotation speed of shaft B [min™']

‘%7 Shaft A, nA (min™)
—‘e Shaft B, nB (min")




I Consideration of Energy

W Engaging or braking energy (Ee, Eb)

The energy when a clutch or brake engages or brakes once is:
- For acceleration, engaging energy Ee is:

E J-n? Td ] ;

=82 " TTats M i
- For deceleration, braking energy Eb is:
: J-n? Td ;

= 0 e [ e 12

b= 82 " Tartz 1

- Forward/reverse rotation
The engaging energy of the clutch when using the clutch to switch rotation direction is:

J Ta T
Ee= — (n12 + 2+n1¢n2) +n? [J] -~ 13
182 Td+Te Td—Te

n;: Forward rotation speed [min']
n,: Reverse rotation speed [min’']

ni Forward

JoL

Reverse
- Energy when using slip
2
Ee e T‘n‘t'Td [J] ................................................... (14)
2
Eb - 60 'ﬂ't'Td [J] ................................................ (15)

t: Sliptime [s]
n: Rotation speed that forces slip [min-]
Td: Dynamic friction torque atn [min”'] [Nem]

If the clutch or brake slips as it is being used, unwanted situations such
as heat generation can occur, so perform adequate checks.

« Allowable work
Allowable work Eea2 and Evat are the values under ideal conditions,
so the values of Ee and Eb must be sufficiently smaller than the values
of Eeas and Evas .

Ee <C Eea «-wrerereereeseemmmmmesmesme e (16)
Eb << Ebaﬂ ..................................................................... (17)

* For the values of Eeaz and Eva s , see the page on heat dissipation characteristics (P.321).

M Energy rate
Since clutches and brakes turn on and off at relatively high frequencies,
it is important to investigate whether accumulated heat can be

dissipated.

- Engaging energy rate (Pe)

Pe= —o> & Peat [W (18)
e = 60 eal [ ]

- Braking energy rate (Pb)

Eb-S
Pb= ———— K Pbag [W] oo 19
60
S: Frequency of operation [RPM]
Allowable energy rates Peas and Pbas are the values under ideal conditions,
s0 Ee, Eb and S must be set so these rates are sufficiently small.

*For the values of Eea¢ and Ebas , see the page on heat dissipation characteristics (P.321).

B Frequency of engaging/braking (Sa)

The allowable operating frequency Sa determined by heat dissipation is:

60Peas
Sa < [RPM] .................................... (20)
Ee
60Pba s
Sa < Er [RPM] .................................... 1)

This allowable frequency reflects only thermal considerations; in actual
use, operating time should also be considered.

I Consideration of Operating Time

Hl Total engagement/braking time (tte, ttb)

The time the load is engaged or braked by the clutch or brake is the
sum of the operating time of the clutch or brake itself and the
accelerating/deceleration time.

- Total engagement time

tte=tid + ta + 01tae [S] ................................................ (22)

tid: Initial delay time [s]
ta: Armature pull-in time [s]
tae: Actual clutch engagement time (acceleration time) [s]

- Total braking time

ttb = tid + ta + tab [S] .......................................... (23)

tid: Initial delay time [s]

ta: Armature pull-in time [s]

tab: Actual braking time (deceleration time) of brake [s]

tae and tab are found using the following equations based on operating
conditions.

+ When accelerating/decelerating
Actual engagement time is:

Jene ”
te = 9 55(Ma —T2) ) e
Actual braking time is:

Jenr
tah = — @ [S] .................................... (25)

9.55(Td+Tas)

« During forward/reverse rotation
The actual engagement time (acceleration time) when switching
from forward to reverse with a clutch is:

tae =

J n' n
555 (Tr=7r + Tor)

n;: Forward rotation speed [min']
n,: Reverse rotation speed [min']
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W Engaging/braking time when engaging/brakingis | Total Work Performed Until Readjustment of the Air Gap Er

completed during the torque rise process Electromagnetic Micro Clutches & Micro Brakes
In this case, it is the sum of the armature pull-in time ta and tae' or ta 102/112 Models

and tab'.

m
—
m
(g
—
=
=
>
(2 Si Total work Er[J
= - Total engagement time 1€ otal work Er[J]
ﬂ 02 2X 106
R tie = tid + ta + tae' [S] ...................................................... 27) 03 3 X 108
04 6 X 108
(e , Jene tap 05 9% 108
™ tae' = . [S] .................................... (28)
c 4,77 0.8-Ta
' CYT Models
2 - Total braking time Size Total work Er[J]
m ' 025 1% 10
=Fid 4 ta ok Q] oo 29
wn ttb = tid + ta + tab' [s] (29) 03 1.5 X 108
g M Jene tap is] 04 2% 108
tab' = . G e (30)
::; 477 0.8-Td Electromagnetic Clutch/Brake (Units)
>N These are when T¢ = 0. Generally, the above equation is used only 101/CS/111 Models
m when load torque (T2 ) is very small. When, for calculated values, tae' > Size Total work Er[J]
tap and tab' > tap, use equations (22) to (26). 06 36 X 10

08 60 X 10°

I Consideration of Number of Operations 0 130X 10¢

The amount of work that a clutch or brake can do before the air gap is 12 250 X 106
adjusted is predetermined. When used beyond that point, the air gap

6
must be adjusted. The number of operations that can be done before 1 47010
air gap adjustment is: 20 10100
«Fora clutch 25 20 X 108
E * Also applies to all unit models (except models 180).
T .
Le= — [Operatlons] ................................................ (31) CSZ and BSZ Models
e
Size Total work Et[J]
Er: Total work performed until readjustment of the air gap 05 9% 108
- For brakes 06 29 X 106
08 60 X 106
Er .
Lb = E_b [OperatlonS] ................................................ (32)

I Consideration of Stopping Precision

Finding stopping precision by calculating is veril1 difficult, since friction
energy, control system fluctuations and the like are involved.
Generally, it is found empirically with the following equation, and that
is then used as a guide.

Hl Stopping angle (6)
1
6 = 6nr(tid + tp _|_T tab) [° ] ....................................... (33)
2
Or, e = 6nr(tid +ta _|_T tab') [° ] ................................. (34)

Bl Stopping precision (A 60)
Ae:io.'lser] ...................................................... (35)

When there are factors that disrupt braking such as load fluctuation, use a
value between 0.2 and 0.25 as the constant in Eq. (35) for safety reasons. Note
that the stopping angle and stopping precision do not include divergences
due to control system delays, or backlash from chains, gears, or the like.

tp(ta) tab(tab')

Nr \
\\ \
v\
\ \
\ \
\ \
\
\ \\
o NV
. NG
— ]
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I Selection Example 1

Clutches used for intermittent transport of loads

Selection of a clutch to use to intermittently transport loads as follows,
as the figure illustrates.

Usage conditions

Output of motor used P 0.4 kW (standard 3-phase, 4P)
Clutch operation frequency S 20 [RPM]
Moment of inertia of load Ja 0.0208 [kg-m?]
Load torque Te Unknown [Nem]
Clutch mounting shaft rotation speed n 750 [min]
Transmission rate n 90%

W Consideration of Torque

We find the required torque for engagement from the above
operating conditions.

First, we find the load torque. Based on Eq. (1), load torque T2 (assuming
the motor was selected correctly) is:

9550 X 0.4

= X 09=14. .
Te 750 0.9 =4.58 [Nem]

Next, according to Eq. (4), the acceleration torque Ta is:

[ _00208X750
= T 955 x 05  o/mm

The acceleration time is given as a condition, but in the above
equation is it projected as tae = 0.5 [s] based on the operation
frequency.

Thus, the required torque (T), according to Eq. (6), is:

T=1(4.58 +3.27) X 2=15.7 [Nem]

Here, the sign of the load torque Tz is +. The factor K for load conditions
was empirically set at 2 for general use with ordinary loads.

From the above, the clutch is size 10, which is a clutch that has torque
(20 N-m) above the required torque of 15.7 [N-m].

B Consideration of Energy

Having determined the model, we find the total load moment of inertia from
the self-inertia J of that type and the load moment of inertia.

With the model as 101-10-13, the moment of inertia J of the rotor is 0.000678
[kg-m?]. Thus, the total moment of inertia JTotal’ is:

Jrotal’ = 0.0208 + 0.000678 = 0.02148 [kgem?]
We find the engaging energy Ee for a single operation. From Eq. (11)

0.02148 X 7507 y 20
182 (20 — 4.58)

=86.1[J]

Here, the sign of the load torque Tz is -. This engaging energy Ee is
sufficiently below the allowable energy Eeas .

Ee K Eeat
Next, we find the energy rate. From Eq. (18)
86.1 X 20
Pe= ——— =28.7[W]
60

This value is sufficiently below the allowable energy rate Peas .
Thus, this clutch is suited to the operating conditions, and model 101-
10-13 is selected.

I Selection Example 2

Brakes that stop momentum when motor goes off

Selection of a brake to stop the momentum of a load when a motor is
turned off as follows, as the figure illustrates.

Usage conditions

Output of motor used P 0.75kW (standard 3-phase, 4P)
Motor rotation speed m 1800 [min]

Moment of inertia of motor m 0.00205 [kg-m?]
Moment of inertia of V pulley (motor side) Ji 0.00075 [kg-m?]
Moment of inertia of V pulley (brake side) )2 0.00243 [kg-m?]

Moment of inertia of load Ja 0.05 [kg-m?]
Load torque Ts 5.0 [Nem]
Brake mounting shaft rotation speed n 900 [min”]
Stopping time t Within 0.5 [s]

Hl Consideration of Torque
From the above operating conditions, find the total moment of inertia
translated to the brake shaft.

2
Yol = 1980000 )  (0.00205 +0.00075) + 0.00243 +

0.05 = 0.06363 [kg-m?]

We find the deceleration torque. The deceleration time also includes the
operating time of the brake itself, so calculate it as 1/2 of the given stopping time.
From Eq. (5)

0.06363 X 900

Ta=
9.55 X 0.25

=24.0 [Nem]

The required torque from Eq. (6) is:
T=(24.0-5.0) X 2.4=45.6 [Nem]

Here, the sign of the load torque T2 is -. The factor K for load
conditions was empirically set at 2.4 for general use with ordinary loads.
From the above, size 12, which has brake torque (40 N-m) equivalent to
the required torque of 45.6 [N-m], was provisionally selected

B Consideration of Energy

Having determined the model, we find the total load moment of inertia from the
self-inertia J of that type and the load moment of inertia.

With the model as 111-12-11, the moment of inertia J of the armature is 0.00181
[kgem?. Thus, the total moment of inertia JTotal’is:

Jrotal' = 0.06363 + 0.00181 = 0.06544 [kgem?]

Find the braking energy Eb for a single operation. From Eq. (12)

0.06544 X 9002 "
182 (40 + 5)

=258.9 [J]

Here, the sign of the load torque Te is +. This braking energy Eb is
sufficiently below the allowable energy Ebeas .

Eb < Ebae
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W Consideration of Operating Time
We find the braking time. From Eq. (25)

oo DUESHXO00
®= 955x @0 +5 o8

Here, the sign of the load torque T is +.
From the specifications table, the armature pull-in time ta for size 12 is
0.027 [s]. If the initial delay time tid of relays and the like is 0.050 [s],

ttb = 0.050 + 0.027 + 0.137 = 0.214 [s]

from Eq. (23):
This value satisfies the requirement of being at or below 0.5 [s]. Thus, this
brake is suited to the operating conditions, and model 111-12-11 is selected.

I Selection Example 3

Clutches and brakes that drive loads

Selection of a clutch and brake to drive the load as follows, as the
figure illustrates.

Usage conditions

Operation frequency S 30 [RPM]

Required service life operations ! L 810 X 10* (operations) or more
Moment of inertia of V pulley A h 0.00195 [kg-m?]
Moment of inertia of V pulley B J, 0.01668 [kg-m?]

Moment of inertia of load Ja 0.5075 [kg:m?]
Load torque Te 22.0 [N-m]
Clutch/brake mounting shaft rotation speed n 150 [min]
Load shaft rotation speed n, 100 [min]
Engagement time t Within 0.3 [s]
Stopping time t Within 0.3 [s]

*1: Desired use is 15 hours per day without adjustment for at least 1 year.
L =30 X 60 min X 15 hr X 300 days = 8.1 million operations

H Consideration of Torque
From the above operating conditions, load torque is translated to the
clutch/brake shaft. From Eq. (10)

2
Te =220 X 3 < 14.7 [Nem]

All of the moment of inertia of the rotating parts is translated to the clutch/brake shaft.
2

2
Jrotal =J1n + (J2+ Ja) X (T)

2

2
=0.00195 + (0.01668 + 0.5075) X (T)

=0.2349 [kgem?]

The acceleration time also includes the operating time of the clutch/
brake itself, so calculate it as 1/2 of the given engagement time of 0.3 [s].
From Eq. (4):
T 0.2349 X 150 24.6 [Nom]

a= ————————— =24.6[Nem

9.55 X 0.15

The required torque T from Eq. (6) is:

T=(24.5 £ 14.7) X K[Nem]
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If the factor K for load conditions is empirically set at 2 for general use
with ordinary loads, for the clutch we get:

T=(24.5+14.7) X 2=78.4 [Nem]
And for the brake, we get:
T=(24.5 — 14.7) X 2=19.6 [Nem]

Based on the above, we select a size 16 clutch (torque 80N-m) and size
10 brake (torque 20N+m).

B Consideration of Energy

Next, having determined the model, we find the total load moment of
inertia from the self-inertia J of that type and the load moment of
inertia.

If the clutch model is 101-16-15, the moment of inertia of the rotor is
0.0063 [kg-m?]; if the brake model is 111-10-11, the moment of inertia
of the armature is 0.000663 [kgem?].

Thus, the total moment of inertia Jotal' is:

Jrotal = 0.2349 + 0.0063 + 0.000663

=0.2419 [kgem?’]
We find the engaging energy of the clutch Ee for a single operation. From Eq. (11)
Eo= 0.2419 x 150° » 80 _36.6J]
182 (80 —14.7)
We find the braking energy E, of the brake for a single operation. From Eq. (12)
Ep = 0.2419 x 150° y 20 —1720]
182 (20 +14.7)

This value satisfies the allowable energy and the energy per minute of
the selected model.

M Consideration of Number of Operations

Next, we find the number of operations. From the specifications tables
for the different models, the total energy of sizes 16 and 10 is,
respectively, 470 X 10° [J] and 130 X 10° [J], so from Egs. (31) and (32),
for the clutch we get:

L= M =1284 X 10*[times]
36.6

And for the brake, we get:

L= M =756 X 10*[times]
17.2

Since the requirement for number of operations in service life is
roughly 8.1 million, a size 10 brake cannot satisfy the requirements.
When we therefore consider the situation again with a 111-12-11
model brake, we find (leaving out intermediate calculations):

L 250 X 10° 1136 X 10*[ti 1
= 350 = imes

This satisfies the requirements. Thus, we select a 101-16-15 model
clutch and a 111-12-11 model brake.



I Selection Example 4

Clutches and brakes used in two-step speed change/stopping mechanisms

Rotation
speed

nz

Time

As the figure illustrates, a selection that includes the stopping
precision of the clutch and brake that drive the load is as follows.

Usage conditions

Max. input rotation speed n 1500 [min™]

Min. input rotation speed n; 200 [min]

Roll shaft rotation speed n; 50 [min]
Operation frequency S 12 [RPM]

Required service life operations " L 130 X 10 (operations) or more
Moment of inertia of pulley D Ji 0.000025 [kg-m?]
Moment of inertia of pulley E J, 0.005375 [kg:m?]

Moment of inertia of roll Ja 0.0133 [kg-m?]
Load torque of roll Te 8.0 [Nem]
Roll diameter R 60 [mm]

* 1: Desired use is 6 hours per day without adjustment for at least 1 year.
L=12 X 60 min X 6 hr X 300 days = 1.3 million operations

H Consideration of Brake

- Consideration of energy
From the above operating conditions, we find the total moment of inertia
translated to the feed roll shaft. If the moment of inertia of the rotating parts
of clutch/brake unit model 121-08-10 is 0.000475 [kgem?] and the moment of
inertia of the armature of brake model 111-12-12is 0.00181 [kg-m?],

Jrota = 0.0133 X 2 +0.00181 + 0.005375

2

4
+ (0.000025 + 0.000475) X (T)

=0.04179 [kgem?]
Find the braking energy Eb for a single operation. From Eq. (12):
Ep = 0.04179 X 50° » 40 —0481]
182 (40 + 8)

Here, the sign of the load torque T¢ is +. This value satisfies the
allowable energy and the energy per minute of the selected model.

« Consideration of number of operations
Next, we find the number of operations. The total energy of size 12 is
250 X 10¢[J], so from Eq. (32):

Lo 2B0X10 = 52083 X 104 [times]
= T o048 imes

This value adequately satisfies the requirements.

Bl Consideration of Operating Time

We find the braking time.

We can use either Eq. (25) or Eq. (30), but we use Eq. (30) because the
braking time is then shorter. Here, the torque increase time tap of the
brake is 0.063 [s], so from Eq. (30), braking time tab' is:

. /0.04179 X50 0063
=N 4.77 (0.8 X 40)
=0.0294[S]

- Consideration of stopping precision
If the initial delay time tid of relays and the like is 0.050 [s], from Eq.
(34), the stopping angle is:

2
0 =6 X 50 X (o.oso +0.027 + — X 0.0294 )
=28.98[°]

From Eq. (35), the stopping precision is:
AB =%0.15X%X2898=*1435["]

Converting from roll diameter to length on the circumference, we get & 2.3 [mm].

B Consideration of Clutch
« Consideration of energy

From the above operating conditions, we find the total moment of
inertia translated to the clutch shaft.

Jrotar = 0.000475 + 0.000025 +

2

1
(0.00181 + 0.0133 X 2 + 0.005375 X (T)
=0.0026 [kg-m’]

Load torque translates to the clutch shaft using Eq. (10).

1
Toe=8.0 X T =2.0 [Nem]

Calculating for the clutch on the high-speed side, the engaging energy
Ee for one operation, from Eq. (11), is:

b o.ooze><15002>< 10 a0
¢ 182 10-2

This value satisfies the allowable energy of the selected model.
Next, we find the engaging energy rate Pe. From Eq. (18):

40.2 X 12

Pe= ——— =8.04[W
e %0 (W]

This value is sufficiently small for the allowable energy rate Peas .

- Consideration of number of operations
We find the number of operations. From Eq. (31):

L 60 X 1¢° 149 X 10*[times]
- 202 imes

Since the number of operations over one year is roughly 1.3 million,
this meets the requirement.

Next, calculating for the clutch on the low-speed side, the engaging
energy Ee for one operation, from Eq. (12), is:

0.0026 X (1500 — 200)*> » 10
T 182 (10 + 2)

=20.1[J]

This clutch decelerates the load from 1500 (min~") to 200 (min~"), so it
does similar work to the brake. Thus, the sign of the load torque T 2 is +.
Also, since this value is smaller than the value for the clutch on the
high-speed side, it clearly satisfies the requirement for number of
operations during the service life.

The above shows that both clutch and brake satisfy conditions.
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Accessories |

Different models and types of clutches and brakes have different accessories. Consult these tables.
Note that we may change accessories as circumstances dictate.

I Micro Sizes

Model

102-02-[11/[15
112-02-[11/02
102/112-02-13
CYT-025-33B ¢ 6

Model

102-03-[11/015
112-03-[11/[12
102/112-03-13
CYT-03-33[] ¢ 6
CYT-03-33[] ¢ 8

Model

102-04-[11/[15

112-04-11/02

102/112-04-13

CYT-04-33[] ¢ 8
CYT-04-33[1 ¢ 10

Model

102-05-[11/[16
112-05-[11/02
102/112-05-13
CSz/BSZ-05- [

Varistor
Model
NVD07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent

Varistor
Model
NVD07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent

Varistor
Model
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCD082 or an equivalent

Varistor
Model
NVD07SCDO082 or an equivalent
NVDO07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent

Qty.

Qty.

1

Screw type

Standards

M2 X3
M2.5X% 4

Screw type

Standards

M2.5X%4
M2.5 X 4
M2.5X% 4

Screw type

Standards

M3 X6
M3 X 6
M3 X 6

Screw type
Standards

M3 X6

Disc spring washer

*Only the screws supplied with 102/112-05- 1 3 are hex-socket low-head bolts. All others are Phillips pan-head machine screws.

I Standard S

Model

101/CS-06- 1
101/CS-06-13 ¢ 12
101-06-13 @ 15
101/CS-06-15 ¢ 12
111-06-11 ¢ 12/ ¢ 15
111-06-12 ¢ 12
111-06-12 ¢ 15
111-06-13
CSZ/BSZ-06- ]

Model

101/Cs-08- 1
101/CS-08-13 ¢ 15
101-08-13 ¢ 20
101/Cs-08-15 ¢ 15
111-08-11 ¢ 15/ ¢ 20
111-08-12 ¢ 15
111-08-12 ¢ 20
111-08-13
CSz/BSZ-08-[]

MIKI PULLEY

izes

Varistor
Model
NVD07SCD082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent

Varistor
Model
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCDO082 or an equivalent

Low head bolt  Discspring washer

Qty. Standards Qty. Standards Qty.

1
1
1
1
1
1
1

M3 X6 3 M3 3
M3 X6 3 M3 3

M3xX6 3 M3 3

Low head bolt  Discspring washer

Qty. Standards Qty. Standards Qty.

1
1
1
1
1
1
1
1

M4 X8 3 M4 3
M4 %8 3 M4 3

Qty. Standards Qty. dia. X Thickness Qty.
2 — — — —
3 = = 6.3 X 8.7 X 0.1t 3
Disc spring washer Shim [mm]
Internal dia. X External
Qty. Standards Qty. dia. X Thickness Qty.
3 — — — —
3 = = 6.3 X 8.7 X 0.1t 3
3 - - 83X 11.7X0.1t 3
Disc spring washer Shim [mm]
Internal dia. X External
Qty Standards Qty. dia. XIThickness Qty.
3 — - - —
3 = = 83X 11.7 X 0.1t 3
3 - - 10.3 X 13.7 X 0.1t 3
Disc spring washer Shim [mm]
Qty. Standards Qty. '“te("';‘;lgi-?-hi)ékf‘xet:s’“al Qty.
3 M3 3 - -
Shim 1 [mm] Shim 2 [mm] Collar [mm]
Internal dia. X External Internal dia. X External Internal dia. X External
dia. XIThickness Qty. dia. xIThickness Qty. dia. xIThickness Qty.
123 X157%X01t 3 = = = =
153X207x0.1t 3 - - - -
123X 157X0.1t 5 123X 157X05t 1 122X 18 %X5.5 1
123 X157%X01t 3 = = = =
153X207Xx0.1t 3 - - - -
Shim 1 [mm] Shim 2 [mm] Collar [mm]
Internal dia. X External Internal dia. X External Internal dia. X External
dia. X Thickness Qty. dia. X Thickness Qty. dia. X Thickness Qty.
153 X207 X0.1t 3 = = = =
203 X27.7X0.1t 3 - - - -
153X207X0.1t 5 153X207X05t 1 15.2X22X55 1
153 X207 X 0.5t 1 - - - -
153X207x0.1t 3 - - - -
203 X27.7X0.1t 3 = = = =

Shim [mm]
Internal dia. X External



I Standard Sizes

Model

101/Cs-10-[11
101/Cs-10-0J3 ¢ 20
101-10-13 ¢ 25
101/CS-10-15 ¢ 20
111-10-11 ¢ 20/ ¢ 25
111-10-12 ¢ 20
111-10-12 ¢ 25
111-10-13

Model

101/cs-12- 1
101-12-13 ¢ 25
101-12-13 @ 30
€S-12-33 ¢ 25
101/CS-12-[15 ¢ 25
111-12-11 @ 25/ ¢ 30
111-12-12 @ 25
111-12-12 @ 30
111-12-13

Model

101/cs-16- 11
101-16-13 ¢ 30
101-16-13 @ 40
€5-16-33 ¢ 30
101/€5-16-[15 ¢ 30
111-16-11 & 30/ @ 40
111-16-12 ¢ 30
111-16-12 @ 40
111-16-13

Model

101-20-11
101-20-13 ¢ 40
101-20-13 ¢ 50
CS-20-33 ¢ 40
101-20-15 ¢ 40

111-20-11 ¢ 40/ ¢ 50
111-20-12 ¢ 40
111-20-12 ¢ 50

111-20-13

Model

101-25-11
101-25-13 ¢ 50
101-25-13 ¢ 60
CS-25-33 ¢ 50
101-25-15 ¢ 50

111-25-11 ¢ 50/ ¢ 60
111-25-12 ¢ 50
111-25-12 ¢ 60

111-25-13

Varistor
Model
NVD07SCDO082 or an equivalent
NVDO07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCDO082 or an equivalent

Varistor
Model
NVD07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVDO07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVDO07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent

Varistor
Model
NVD07SCDO082 or an equivalent
NVDO07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent

Varistor
Model
NVDO07SCD082 or an equivalent
NVDO07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVDO07SCD082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent

Varistor
Model
NVDO07SCD082 or an equivalent
NVDO07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVDO07SCD082 or an equivalent
NVDO07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVD07SCDO082 or an equivalent
NVDO07SCD082 or an equivalent

aty.

Low head bolt

Standards Qty.

M5X10 3
M5X10 3
M5X10 3
Low head bolt

Standards Qty.

M6X10 3
M6Xx10 3
M6X10 3
M6X10 3
Low head bolt

Standards Qty.

M8X15 3
M8X15 3
M8X15 3
M8x15 3
Low head bolt

Standards Qty.

M10x18 3
M10X18 3
M10X18 3
M10X18 3
Low head bolt

Standards Qty.

M12x22 4
M12X22 4
M12x22 4
M12Xx22 4

Disc spring washer

Standards Qty.

M5 3

M5 3

M5 3
Disc spring washer

Standards Qty.

M6 3
M6 3
Mé 3
Mé 3
Disc spring washer

Standards Qty.

M8 3
M8 3
M8 3
M8 3
Disc spring washer

Standards Qty.

M10 3
M10 3
M10 3
M10 3
Disc spring washer

Standards Qty.

M12 4
M12 4
M12 4
M12 4

Shim 1 [mm]

Internal dia. X External
dia. X Thickness

20.3 X27.7 X 0.1t
253 X347 X 0.1t
20.3 X 27.7 X 0.1t
20.3 X 27.7 X 0.1t
253 X347 X 0.1t

Shim 1 [mm]

Internal dia. X External
dia. X Thickness

25.3 X 34.7 X 0.1t
30.3X39.7 X 0.1t
253X 31.7 X 0.1t
25.3 X317 X 0.1t
253 X 31.7 X 0.1t
30.3X39.7 X 0.1t

Shim 1 [mm]

Internal dia. X External
dia. X Thickness

30.3 X41.7 X 0.1t
403 X 51.7 X 0.1t
30.3 X 39.7 X 0.1t
30.3 X 39.7 X 0.1t
30.3X39.7 X 0.1t
40.3 X 51.7 X 0.1t

Shim 1 [mm]

Internal dia, X External
dia. X Thickness

40.3 X 51.7 X 0.1t
50.3 X 67.7 X 0.1t
40.3 X 51.7 X 0.1t
40.3 X 51.7 X 0.1t
40.3 X 51.7 X 0.1t
50.3 X67.7 X 0.1t

Shim 1 [mm]

Internal dia. X External
dia. X Thickness

50.3 X 67.7 X 0.1t
60.3 X 84.7 X 0.1t
50.3 X 67.7 X 0.1t
50.3 X67.7 X 0.1t
50.3 X67.7 X 0.1t
60.3 X 84.7 X 0.1t

Qty.

Qty.

3
3
3
5

3
3

Qty.

3
3
3
5

3
3

Qty.

3
3
5
5

Qty.

Shim 2 [mm]

Internal dia. X External
dia. X Thickness

20.3 X 27.7 X 0.5t

Shim 2 [mm]

Internal dia. X External
dia. X Thickness

25.3 X 31.7 X 0.5t

Shim 2 [mm]

Internal dia. X External
dia. X Thickness

30.3 X 39.7 X 0.5t

Shim 2 [mm]

Internal dia, X External
dia. X Thickness

40.3 X 51.7 X 0.5t

Shim 2 [mm]

Internal dia. X External
dia. X Thickness

50.3 X 67.7 X 0.5t

aty.

Collar [mm]

Internal dia. X External
dia. X Thickness

20.2 X 28X 5.9

Collar [mm]

Internal dia. X External

dia. X Thickness

252 X32X75

Collar [mm]

Internal dia. X External
dia. X Thickness

Collar [mm]

Internal dia, X External
dia. X Thickness

Collar [mm]

Internal dia. X External
dia. X Thickness

Qty.

Qty.

Qty.

Qty.

Qty.
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

Torque Characteristics ‘

I Static and Dynamic Friction Torque Characteristics

Clutches and brakes transmit torque as they slip at certain relative
speeds in the engaging/braking process. Then, the relative speed
gradually decreases until the clutch is fully engaged. The torque that
can be transmitted when this engaging/braking is complete is called
the dynamic friction torque at that relative speed.

Static friction torque is a nearly predetermined value, while dynamic
friction torque varies somewhat with relative speed.

w
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NfF--q--7--—f -4
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Dynamic friction torque, T, [N-m]
o
1

Relative slip speed [min '] x10°

Dynamic friction torque characteristics (micro size models 102 and 112)

I Dynamic Friction Torque Characteristics
The figure at right shows the relationship between relative slip speed
and dynamic friction torque. As the figure shows, the difference
between static friction torque and dynamic friction torque is small, so
the effects in actual use are diminished. Note that the specifications
present the values when the relative slip speed is 100 min~".
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Dynamic friction torque, T, [N-m]

Relative slip speed [min]
Dynamic friction torque characteristics (micro size CYT models)

I Initial Torque Characteristics o0

The frictional surfaces of clutches and brakes that use friction will not
be fully broken during initial use, so they may not always reach rated
torque. This is referred to as the initial torque state. The initial torque
value will be 60 to 70% of indicated torque; after a little breaking in,
the indicated value will be reached. Check these values if you require
the indicated torque right from the initial use. Breaking in may take
longer when the equipment is used with light loads or at low speeds.
Residual torque (torque remaining after current is shut off) also exists.
Due to the action of the disc spring, residual torque persists for a very
short time, so special circuits for reverse excitation or the like are not
necessary in normal use.
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o

Dynamic friction torque, T, [N-m]
8

Relative slip speed [min '] X10°

L. Dynamic torque characteristics (standard size models 101, 111, CS etc.)
I Torque-Current Characteristics

The size of the friction torque, when the friction coefficient is u , the 120
average radius of the frictional surface is r, and the pull-in force is P, is
given by:

T=u XrXP

Here, u and r are predetermined, but pull-in force P varies with the
size of the current supplied. Since current is proportional to voltage,
friction torque changes when the voltage applied to the coil changes.
The figure at right shows the relationship between friction torque and
excitation current. Near the rated current value, torque increases and
decreases nearly proportionally to current. As current is increased
beyond the rated value, magnetic flux in the magnetic circuit reaches
saturation. Further increases do not increase torque but merely
increase the amount of heat generated. Conversely, as current is
decreased, torque decreases. However, as the minimum current
required to attract the armature is neared, torque becomes unstable;
when decreased further, the armature can no longer be attracted, and
torque is extinguished. (To generate torque below the armature pull-in 0 20 40 60 80 100 120
current value, appropriate measures must be taken.) Note that this Excitation current [%]

100 |- === === mmmmfmmm e e

80 e

60 -

40

Friction torque [%]

20

s

characteristics chart is at the prescribed air gap; if the air gap value —
changes, the characteristics curve will also change. Torque-current characteristics
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Operating Characteristics |

I Transient Characteristics When Clutch/
Brake Are Actuated

The figure below illustrates transient phenomena of current and
torque when clutches and brakes engage (brake) and release. These
are generally called dynamic characteristics. When a voltage is applied
to the clutch/brake, current increases according to a time constant
determined by the coil. Once current has increased to a certain value,
the armature is pulled in and the generation of friction torque begins.
Thereafter, as current increases, friction torque also increases to reach
the rated value. At the time of release, current decreases in the same
way as when engaging (braking), the armature starts its withdrawal
with the release action of the disc spring, and torque is extinguished.

Clutch operating characteristics

Brake operating characteristics
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ta: Armature pull-in time
(The time from when current flow first
starts until the armature is pulled in and
torque begins to be generated)

tap: Actual torque build-up time
(The time from when torque first begins
to be generated until it reaches 80% of
rated torque)

tp: Torque build-up time
(The time from when current flow first
starts until torque reaches 80% of rated
torque)

td: Torque decaying time
(The time from when current flow is shut
off until torque decreases to 10% of
rated torque)

tia: Initial delay time
(The time from the arrival of operational
input at the clutch and brake until the
actuation input or release input arrives
at the clutch or brake body)

tae: Actual engagement time
(The time from when the clutch begins
generating torque until engagement is
complete)

tab: Actual braking time
(The time from when the brakes begins
generating torque until braking is
complete)
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Operating Characteristics |

I Control Circuit System and Operation Times

The standard voltage is DC 24 V. If there is no DC power supply, the
direct current obtained by stepping down and rectifying (full-wave
rectification) the AC power supply is used. (See page on power
supplies.) The clutch or brake is normally turned on or off on the DC
side. The operation times in that case are shown in the table below.
Performing these command operations on the DC side provides fast
response, but a very large surge current is generated when the current
is shut off. This surge current can burn contacts within the control
circuit or damage the coil insulation. For this reason, circuit protectors
are used to absorb surges.

When switching is performed on the AC side, the torque decaying time
lengthens. When the torque decaying time lengthens, one clutch or
brake operation may interfere with the next. Accordingly, a time lag
should be designed in. The torque build-up time is the same as when
the command operation is performed on the DC side.

The electromagnetic clutch/brake operation times below are values
using transformer stepdown/single-phase full-wave rectification.

B Micro sizes
Clutch operation time

Operating time [s]

Clutch size
ta tap tp td
102-02 0.009 0.010 0.019 0.017
102-03 0.009 0.013 0.022 0.020
102-04 0.011 0.017 0.028 0.030
102-05 0.012 0.019 0.031 0.040
CYT-025 0.014 0.014 0.028 0.030
CYT-03 0.015 0.015 0.030 0.040
CYT-04 0.030 0.010 0.040 0.040

Brake operating time

Operating time [s]
Brake size
ta tap tp td
112-02 0.004 0.006 0.010 0.010
112-03 0.005 0.007 0.012 0.008
112-04 0.007 0.009 0.016 0.010
112-05 0.010 0.013 0.023 0.012
Bl Standard sizes
Clutch operation time
Operating time [s]
Clutch size
ta tap t td
101-06 0.020 0.021 0.041 0.020
101-08 0.023 0.028 0.051 0.030
101-10 0.025 0.038 0.063 0.050
101-12 0.040 0.075 0.115 0.065
101-16 0.050 0.110 0.160 0.085
101-20 0.090 0.160 0.250 0.130
101-25 0.115 0.220 0.335 0.210

*The above values are suitable for CS and CSZ models as well as for the various clutch/brake unit models.

Brake operating time

i Operating time [s]
ta tap to td
111-06 0.015 0.018 0.033 0.015
111-08 0.016 0.026 0.042 0.025
111-10 0.018 0.038 0.056 0.030
111-12 0.027 0.063 0.090 0.050
111-16 0.035 0.092 0.127 0.055
111-20 0.065 0.135 0.200 0.070
111-25 0.085 0.190 0.275 0.125

*The above values are suitable for BSZ models as well as for the various clutch/brake unit models.
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I To Shorten the Engagement/Braking Time

Current obeys a predetermined time constant, but when a particularly
fast build-up time is required, the operation characteristics can be
changed by using an excitation method, such as overexcitation. The
overexcitation method applies an overvoltage to the coil to speed up
the rise. Operation times in the case of overexcitation are shown in the
table below.

For details, refer to the section on power supplies.

Operation times for overexcitation of clutch (using a BEH power supply)

. Operating time [s]
ta tap tp td
101-06 0.008 0.005 0.013 0.005
101-08 0.009 0.008 0.017 0.008
101-10 0.010 0.010 0.020 0.011
101-12 0.013 0.012 0.025 0.018
101-16 0.018 0.016 0.034 0.023
101-20 0.027 0.020 0.047 0.037
101-25 0.045 0.026 0.071 0.045

* The above values are suitable for CS and CSZ models as well as for the various clutch/brake unit models.

Operation times for overexcitation of brake (using a BEH power supply)

Operating time [s]
Brake size
ta tap to td
111-06 0.005 0.007 0.012 0.004
111-08 0.005 0.007 0.012 0.005
111-10 0.007 0.008 0.015 0.007
111-12 0.009 0.009 0.018 0.007
111-16 0.014 0.010 0.024 0.011
111-20 0.015 0.025 0.040 0.020
111-25 0.021 0.034 0.055 0.038

*The above values are suitable for BSZ models as well as for the various clutch/brake unit models.

ta Armature pull-in time: The time from when current flow first starts
until the armature is pulled in and torque begins to be generated.

tap Actual torque build-up time: The time from when torque first
begins to be generated until it reaches 80% of rated torque.

tp Torque build-up time: The time from when current flow first starts
until torque reaches 80% of rated torque.

td Torque decaying time: The time from when current flow is shut off
until torque decreases to 10% of rated torque.

I Limit on Number of Operations

There are some limits for command operations that turn clutches and
brakes on and off per unit time. Due to their size, micro sizes are
particularly prone to being unable to externally dissipate heat at some
energization frequencies, and may malfunction or be damaged. That
limit is expressed as an energization rate. For that limit, being
energized for 0.5 seconds over a one second period is treated as 50%.
Operations must be designed so that the energization rate does not
exceed the following rates shown for each model. These limits may not
apply, however, if the clutch or brake is effectively cooled.

Models Energization rate
102 Models 80%
CYT Models 50%
112 Models 80%
101/CS Models 100%
CSZ Models 100%
111 Models 100%
BSZ Models 100%

Furthermore, in the case of overexcitation intended to speed up the
build-up by applying overvoltage to the coil, a voltage higher than the
normal excitation voltage is applied, so care is required even with
standard sizes. Ascertain your operating conditions and the like and
then check these issues for your particular situation.



Heat Radiation Characteristics |

I Allowable Energy (Eca2 or Ebas )

When loads are accelerated or decelerated by a clutch/brake, heat will
be generated by sliding friction. This is because frictional energy is
converted to heat, so the amount of heat will vary with the conditions
of use.

Clutches and brakes dissipate this heat externally as they work, but if
they cannot dissipate all the heat, they accumulate it internally and the
temperatures of the components rise. If temperatures exceed
allowable values, malfunctions and damage result.

The limit for friction work undergone due to this heat is called
allowable energy. The allowable energy is predetermined for each size.
Heat dissipation is affected by the mounting situation, rotation speed,
atmosphere, and the like.

When large loads are accelerated or decelerated, violent slipping
occurs, and the frictional surface generates larges amounts of heat.
The frictional material and armature can be damaged by even a single
engagement.

The table at right shows the allowable energy (allowable friction
energy) for each size of micro clutches and micro brakes. Even if
frequency is low, use the device at a value that is sufficiently smaller
than the table value if you have a single engagement whose amount
of energy is high.

Use standard sizes below the limit lines of the figure below.

Allowable energy of micro clutches and micro brakes

Al hle (

Modelsize (E:ai or Eball':)"[]‘]:‘:"g) ey
102/112-02 1500
102/112-03 2300
102/112-04 4500
102/112-05 9000
CYT-025 800
CYT-03 900
CYT-04 1900
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Heat Radiation Characteristics |

I Allowable Energy Rate (Peas or Pbas )

High frequency of engagement and/or braking must take heat
dissipation fully into account. The maximum energy amount per unit
time is called the allowable energy rate. It is predetermined for each
size as shown in the figure. In actual use, use a value that is sufficiently
smaller than the allowable value to allow for changes in conditions
and the like.

The figure shows values for wall-mounted devices. For devices
mounted on shafts such as bearing-mounted models, use 80% of the
allowable values in the figures.
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Items Checked for Design Purposes

What is the best way to ensure that the design allows clutches and
brakes used in machinery and equipment to perform and function
adequately? We describe here approaches to design that we feel are
useful in improving machinery reliability.

I Mounting Stators and Rotors
H Flange-mounted stators (models [1-[1-1[1)

These stators must be correctly positioned with respect to the rotation
shaft before mounting. The inner and outer circumferences of the
stators have grades for fit. The surface on which the stator is mounted
should be positioned relative to the rotation shaft and the allowable
values for concentricity and perpendicularity of the diameter should
not be exceeded.

Unit [mm]

Concentricity Perpendicularity

7 1 A HEC (TIR) (TIR)
LA 02 0.05 0.03
03 0.05 0.04

04 0.06 0.04

05 0.06 0.05

06 0.08 0.05

08 0.08 0.05

10 0.1 0.05

12 0.1 0.07

16 0.12 0.08

20 012 0.13

25 0.14 0.13

Bl Bearing-mounted stators (models [J-[1-3 1)
This stator is subject to a slight amount of rotation force from the built-
in bearing or the slide bearing. The drive pin arm should therefore be
held to the machinery's stationary parts to prevent drag turning.

Drive pin arm

Bearing

B Magnetic shield of stator

Installing clutches and brakes in combination can lead to instability of
clutch/brake operation due to their magnetic effects on each other.
Also, if there are instruments or machinery in the vicinity of the clutch
or brake, adverse effects such as noise or malfunction may result.

In such cases, measures to block magnetism are advised. The method
generally used is to adopt non-magnetic materials for the surface on
which the stator is mounted and for the shaft.

M Lead wire protection

Damage to the covering of the leads can cause shorts, breaks or other
problems. Keep protection of these coverings in mind from the design
stage.

H Rotor mounting

The rotor is part of the magnetic circuit. Machining other than bore
drilling can lower performance, so it should be avoided.

Consult Miki Pulley if you are creating a rotor bore with a non-standard
diameter not shown in the dimensions table.

H Relationship between rotor and stator (models [J-[J-1])

In flange-mounted clutches, the positional relationship between rotor
and stator is important. If the dimension H in the figure below is too
small, the rotor and stator will touch; if H is too large, the pull-in force
will decline. The table below lists allowable values for each size. Design
your setup so that these values are not exceeded. The allowable value
for h should conform to the normal JIS allowable value.

A\

- - [ Collar
h
Unit [mm]
H h
Clutch size
Reference value Tolerance Reference value
102-02 18.0 +0.2 1.6
102-03 222 +0.2 2.0
102-04 254 +0.2 2.0
102-05 28.1 +0.2 2.0
101-06 240 +0.2 2.0
101-08 26.5 +0.2 2.5
101-10 30.0 +03 3.0
101-12 335 +03 35
101-16 375 +03 3.5
101-20 44.0 +04 4.0
101-25 51.0 +04 4.0

I Armature Mounting Methods

B Mounting armature type-1

Securely fasten the armature with the provided hex-socket-head set
screw. If you are concerned that it might be loosened by vibration or
high-frequency operations, apply adhesive to the threads, which is
effective in stopping loosening.

Set screw

ZnZ

B Mounting armature type-2
Since the boss is hidden on the inside of the stator, secure it firmly using
a C-shaped snap ring, collar, or the like, as shown in the figure below.

=

Collar  Shim

B Mounting armature type-5

For size 05 and smaller micro sizes, insert the armature directly onto
the shaft. As when assembling armature type-2, firmly press the end
face of the armature with a C-shaped snap ring, collar or the like.
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B Armature type-3 mounting Unit [mm]
Machine in the screw bores and clearance well for screw and/or rivet Size Concentricity (T.LR.) Perpendicularity (T.IR.)
heads in the mounting surface. Mount the armature using the supplied 02 0.1 0.02

special hex-socket-head bolts and disc spring washers, applying a 03 0.1 0.03

small amount of adhesive to the threads to prevent loosening. (Note 04 01 0.04

that any excess adhesive will seep into the disc spring, impeding . .
operation.) 05 0.1 0.04

The mounting screw bores should not be beveled; simply removing 06 0.16 0.04

burr is sufficient. The hex-socket-head bolts supplied are special low- 08 0.16 0.05

head bolts. For sizes 04 and smaller, Phillips-head round head screws 10 016 0.05

that meet JIS standards are supplied. Use disc spring washers like that

depicted in the figure below. Their fastening effect is diminished if 12 GIS S

used facing backwards. 16 0.16 0.07
Assemble armature type-3 correctly so that the concentricity and 20 0.24 0.11
perpendicularity relative to the rotation shaft do not exceed the 25 0.24 011

allowable values.

Clearance well for a screw or rivethead  pg not chamfer (Before being tightened down)  (After being tightened down)
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Screw or
rivet head
Armature Metal disc spring
Armature type-3 mounting How to use washers Mounting precision
Armature type-3 mounting dimensions Clutch/ ing pitch di Mounting angle Mounting screw bore Clearance well for screw/rivet head
m b:iazte ®. CF D) Tolerance [f 1 Tol?r a]nce No('::“'::::ls)'M Pitch Effec;i:;::read - g?r’: = Spgte:)at;ing
5 e m (MIN) diameterB n (MIN)
KL 02 19.5 +0.05 90 *5 2-M2 0.4 4 2-5 25
g 03 23 +0.05 60 +5 3-M2.5 0.45 5 3-6 3
04 30 +0.05 60 *5 3-M3 0.5 7 3-6 35
—_ 05 38 +0.05 60 x5 3-M3 0.5 7 3-7 35
/ 06 46 +0.05 60 +5 3-M3 0.5 7 3-7 35
o 08 60 +0.05 60 *5 3-M4 0.7 9 3-85 35
% 10 76 +0.05 60 *5 3-M5 0.8 11 3-10.5 4
% 12 95 +0.05 60 x5 3-Mé6 1.0 11 3-12.5 4
o 16 120 +0.05 60 *5 3-M8 1.25 16 3-15.5 4.5
20 158 +0.05 60 +5 3-M10 1.5 18 3-19 55
25 210 +0.1 45 *5 4-M12 1.75 22 4-22 6
Armature type-3 mounting components Clutch/  Special hex-socket-head bolt (* Phillips-head round head screw) Disc spring washer
Y 4 brakesize  Nominal X pitch @D H B y) ®D od H t
4"?‘—" 02 *M2 X 0.4 35 13 - 3 - - - -
r 03 *M2.5 X 0.45 4.5 1.7 = 4 = = = =
‘@' Qi ‘@ 04 *M3 X 0.5 5.5 20 - 6 - - - -
Size 02 to 04 05 M3 X 0.5 55 2.0 2.0 6 6 32 0.55 0.36
06 M3 X 0.5 55 2.0 2.0 6 6 32 0.55 0.36
08 M4 x 0.7 7 2.8 25 8 7 4.25 0.7 0.5
10 M5 X 0.8 8.5 35 3.0 10 85 5.25 0.85 0.6
12 M6 X 1.0 10 4.0 4.0 10 10 6.4 1.0 0.7
16 M8 X 1.25 13 5.0 5.0 15 13 8.4 1.2 0.8
20 M10 X 1.5 16 6.0 6.0 18 16 10.6 1.9 1.5
25 M12 X 1.75 18 7.0 8.0 22 18 12.6 2.2 1.8

* Sizes 02, 03, and 04 do not use disc spring washers.

Size 05 and up H
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I Air Gap Design and Adjustment

Set the air gap "a" (below figure) between the frictional surfaces so
that when released the gap becomes the control value. Handling will
be easier if the device is designed to facilitate this adjustment.

We recommend designs with both collars and shims as shown below
to accomplish this. (We always have shims available; please contact

Miki Pulley for details.)

M Setting air gap "a"

Prepare a collar that is slightly shorter than the length £ needed to
maintain air gap "a", and then adjust the remaining gap with shims to
achieve the control value for "a". The collar length at this time is

roughly the value given by the following equation.
L= £ — 2a[mm]

Here, L:  Collar length.
£: Length required to maintain air gap "a"
a:  Control air gap value
Based on the value of L found with this equation, prepare a collar of a
length that is easy to machine. Using a design like this that employs
shims will enable you to adjust the air gap after long periods of use by
simply removing the necessary number of shims.

Air gap setting

Air gap a

%B»MA

VAL

Shim
Collar

X

* Use the section on technical documentation to check the shim dimensions.

M Eliminating axial play

If there is any axial play between the clutch or brake and the
components used in combination with it after assembly, the
performance of the clutch or brake could be impaired. Design to keep
play extremely small. Many types of shims are available for keeping the
axial play to a very slight amount. They match the shaft diameters and
bearing outer diameters dimensions used most.

If C-shaped retaining rings are also used, a secure lock can be achieved
while preserving the spring effect of the retaining ring.

How to use shims

Shim C-shaped
retaining ring

Shim C-shaped
retaining ring

I Fitting Tolerances

Clutches and brakes must be able to do large amounts of work
instantly while also performing precise control. That means that the
precision of all components must be appropriately unified so they do
not cause wear or generate vibration. Fitting tolerances (grades) must
also be determined so that they match the conditions of use.

M Fitting tolerance for rotor, armatures
type-1 and type-2, V pulley, and shaft

The reference bore tolerance is H7 class. CYT models, however, have a
special bore diameter tolerance (shown in the dimensions table). The
table below shows dimensional tolerances for the shaft to be used.

Load conditions Shaft tolerance Remark

Shaftwith@10orbelow ~ h6é h7 h5 if accuracy is required
i hé
nghl!:::;mal For motor shaft, h6 or j6
. js6 js7 For clutch/brake
and fluctuating A 3
. . unit shafts, j6

loads j6 j7
ké k7

Heavy loads and

shock loads mé

B Fitting tolerances for armature type-5 and sprockets,
or the like, and for armature type-5 and shafts

V==

Micro size Standard size
Clutch/brake Armaturetype-5  Boretolerance g
" for sprockets, tol
SIZE Boss tolerance Bore tolerance etc. CEEE
02 ~ 05 h7 H7 H7 h7 h8
06 or over j6 As givenin table below H7 As given in table above

B Tolerances for fitting ball bearing to housings

Load conditions Bore tolerance Remark
Heavy loads N7
Rotating outer ' nNormal load
ringload 404 fluctuating
loads m7
Heavy shock loads [ ]
kS
(]
Heavy loads and K7
Directionally ' normal loads ‘
unstable loads ‘
Normal loads

and light loads 17

Shock loads
Rotating inner

ring load When clutch/brake

Ordinary loads H7 is not subject to shock

* Applicable to steel or iron housings. For light alloy housings, the fit must be stiffer.
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

B Tolerances for fitting ball bearings to shafts

Load conditions Bore tolerance Remark

When precision

Rotating outer ring load hé e

Light loads, normal | g18 orbelow = h5

Dimensionally loads - >N
unstable loads ~ and fluctuating loads 2100 orbelow | j6 KA

d rotating i j
an :i?]; Iragdlsnner Heavy loads and 218 or below » =
shock loads 2100 0or below | k5 .

M Fitting tolerances for bearings and other
components

If bearings are mounted on the

same part of the shaft as rotors, V

pulleys or other components, give

priority to the bearing when

determining the grade of the —
shaft by using the tolerance for

fitting ball bearings to shafts.

Bore diameter processing ranges for rotors, armature type-1, and armature type-2.

Clutch/brake
SizC 5 6 8 (85 10 12 (125 15 17
Rotor (R) [
02
Armature (A) [
Rotor (R) [ J
03
Armature (A) [ J
Rotor (R) [ [ J
04
Armature (A) [ [}
Rotor (R) [ ] [ J
05
Armature (A) [ ] [ J
Rotor (R) [ J [ J
06
Armature (A) [ J [ J
Rotor (R) [
08
Armature (A) [
Rotor (R)
10
Armature (A)
Rotor (R)
12
Armature (A)
Rotor (R)
16
Armature (A)
Rotor (R)
20
Armature (A)
Rotor (R)
25

Armature (A)

* The @ mark indicates a standard bore diameter.
* If a bore diameter is given in parentheses, the bore is a pilot bore. (The final bore has not been drilled.)
* The above table does not apply to CYT, CS, CSZ, and BSZ models.
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I Bore Diameters and Keyways

M Bore diameters

Standard bore diameters are determined for each size (shown in the
dimensions table) and available for selection. If you wish to use a non-
standard bore diameter, pilot bores are provided on 101 and 111 type
rotors and armatures type-1 and type-2. Adhere to the drilling ranges
and cautions noted below. The ranges of bore diameters that can be
drilled are shown in the table below.

Make the fitting tolerance of the bore H7 class.

Pay sufficient attention to concentricity and perpendicularity when
drilling bores.

The outer circumference of the rotor can become misshapen if force
is applied, so do not chuckit.

Completely remove all cutting oil, cleaning oil, and the like from the
bore and dry it before mounting the piece on machinery.

H Keys and keyways

Keyways of rotors and armatures are made to Miki Pulley standards,
which are based on JIS standards. (See the page on standard bore
drilling standards for clutches and brakes.) CYT models, however, use
special keyway tolerances (shown in the dimensions table).

Use JIS standard keys and keyways on the shafts to be used. (Refer to
the pages on technical documentation extracted from JIS B 1301-1996)
Follow this standard also for rotor and armature hub.

Unit [mm]

Bore diameter

(185 20 (24) 25 28 30 32 35 40 48 50 60 70 75

is the range of bore diameters that can be drilled in products with pilot bores.



I Environment for Mounting Parts

Take the environment where the clutch or brake will be used into
account in your design.

H Temperature

Clutches and brakes are heat resistance class B. Their operating
temperature range is -10 to 40°C. If used at higher temperatures, heat
generated by actual engagement and braking work cannot be
dissipated and the coil and/or frictional parts may be damaged. The
devices may be used at temperatures below -10°C if the heat
generated by the clutch or brake keeps the devices at -10°C or above.
However, moisture may adhere through condensation if stationary for
longer periods of time or if used at low frequency, potentially leading
to decreased performance. Use in extreme environments of -20°C and
below may lead to problems. Consult Miki Pulley for details.

B Humidity and dripping

As with temperature, water droplets adhering to the frictional surfaces
will temporarily decrease frictional force until the surface dries, so
place a cover on the equipment or otherwise protect it. The adherence
of moisture can cause rust.

M Infiltration of dust, oils, and other foreign matter
The infiltration of foreign matter into the frictional surface is
undesirable. Infiltration of oils markedly degrades frictional force. Dust,
especially if it contains metal particles, can cause problems by
damaging the frictional surface and rotating parts. Chemical infiltration
can cause corrosion, in addition to the rust described above.

In such environments, consider the use of a protective cover.

B Ventilation

Since clutches and brakes convert frictional energy into heat and
dissipate it externally, it is preferable to install them in well ventilated
locations. Forced air cooling (with a fan or the like) can be used
effectively to increase the allowable energy. If you are using the
equipment in a poorly ventilated location, consider temperatures
carefully.

I Max. Rotation Speed

The max. rotation speeds of clutches and brakes are shown in the
specifications table. This value is determined by the circumferential
speed of the frictional surface, so when used beyond the max. rotation
speed, not only will the indicated torque not be generated, abnormal
wear, heat damage, and the like may occur.

I Ball Bearings

Ball bearings are widely used in combination with clutches and brakes,
with deep groove ball bearings the most widely used among them.
Since it is undesirable to get oils on the frictional surfaces of dry-style
clutches and brakes, use double-sealed bearings that do not require
the addition of oil. Non-contact style double-sealed bearings that use
rubber seals not only do not require the addition of oil, they are also
excellent at keeping out dust. Metal double-sealed bearings can also
be used for compact bearings and some hard-to-obtain bearings.

I Mechanical Strength of Components
Clutches and brakes have excellent operational characteristics, so they
are able to instantly engage or brake loads. For that reason, machinery
components may experience impact forces. Be sure to build sufficient
strength into your design. (Note that an overly safe design may
increase load torque or affect the precision of engagement/braking.)

I Vibration and Rattle

The structural components of clutches and brakes are adequately
balanced so vibration does not occur. Mounting rattle can occur,
however, after repeated shocks, and that can produce vibration noise.
Use a design without rattle.

I Corrosion Prevention

Clutches and brakes are treated to prevent corrosion, but rust may
occur if storage conditions are poor or if the device is used in certain
environments. Moderate rust does not present a problem for use, but
we advise that you care for the equipment so that it does not rust.

I Sparking

Sparks may be produced during clutch or brake use. This is because of
friction between the armature and the magnetic part of the frictional
surface. Adequate checks are required when using this equipment in
volatile atmospheres.

I Designing for Maintenance

Clutches and brakes require virtually nothing in the way of
maintenance over the long term.

However, you can get even longer use out of them by proper
maintenance of the air gap of the frictional parts and the ball bearings
used. We recommend that you design structures so they can be easily
disassembled and reassembled.

For details, refer to the operating manual.

I Use of Micro Clutches

When using bearing-mounted micro clutches (in which the bearings
are oil-impregnated metal), energization rate, temperature and the like
may sometimes be restricted. Consult Miki Pulley for details.

I Overhang Load of Unit
The table below shows the allowable values for radial load that can be
applied to the shaft of the unit. Allowable values will vary somewhat
on through-shaft model units due to the directions in which input and
output loads act. (The values shown are for the most demanding
conditions. The load point is the center point of the shaft.)

Unit [N]
' 125-00-12 121-00-10G
Size  136.[1-4B (2200 122-01-20G
Wi Wi
w W V\llw w2, 1 W Ll:
W2 W2 W2
05 250 - - -
06 320 300 (320) 140 140
08 480 450 (500) 250 250
10 700 700 (800) 450 450
12 900 900 (1000) 700 700
16 1300 1400 (1600) 1000 1000
20 1800 2000 (2500) 1800 1800
25 - 2900 (3600) 2600 2600

* Numbers in parentheses are for loads in the same direction.
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ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

ELECTROMAGNETIC-ACTUATED CLUTCHES AND BRAKES

Control Circuits

I Basic Structure of Electrical Circuits

When designing the electrical circuitry that controls clutches and brakes, the
selection of the control method and control equipment is very important. The
correct selection of these and designing the circuit both stabilize the operating
characteristics of clutches and brakes and increase the reliability of machinery.
A DC 24V (standard specification) power supply is needed to operate clutches
and brakes. For this, either a DC power supply can be used, or an AC power
supply can be stepped down and rectified. We have a variety of power supply
devices dedicated for clutches and brakes available. For details, refer to the
page on power supplies.

Commercial
power supply Power supply Brake system  Clutches and brakes

3L

Standard wiring

I Selecting Components for Power Supplies
B Transformers

Match the primary side to the supply voltage. On the secondary side,
use something with sufficient capacity to be able to apply the rated
voltage to the clutch (brake) coil.

As a guideline, select a transformer that has a capacity 1.25 times the
rated capacity of the clutch (brake) at 20° C. Note that the secondary-
side output voltage must be set according to the rectifier's voltage
drop or the transformer's impedance drop. These can be found in
simplified terms, from Egs. (1) and (2) below.

V+14
V2=:________ [V] ...................................................... “)
0.9
Eq. (1) is from the single-phase full-wave rectification system.
P = We X 1.25[VA] 2

Va: Transformer secondary voltage [V] anary _Transformer Secondary

V: DC voltage [V]
P: Transformer capacity [VA] AC voltage,
Wes: Clutch (brake) capacity [VA] 50/60 Hz

M Rectifiers
There are several different rectification systems. Miki Pulley uses single-

phase full-wave rectification (the bridge system). For a system to be
selected, the maximum rated value of the rectifier must not be
exceeded. The rated maximum can be found in simplified terms using
the following Eq. (3).

« Determining withstand voltage VRm in the reverse direction

Vem = Vie /; 0 K e 3)

Vi: ACinput voltage [V]

K: Safety factor (make the factor between 2 and 3)

Note that if a surge voltage at or above the withstand voltage may find

its way in from outside, the rectifier must be protected.

- Determining the average rectification current
Select a rectifier that has an average rectification current value of 1.5
or more times the rated current of the clutch (or brake) used. Note
that when large currents flow, temperature rise becomes a problem.
Take measures to give the device a heat dissipation effect and to
suppress extreme temperature rises.

[

AC = = DC
input . T . i
Varistor ! Varistor ~ input

Single-phase full-wave rectified

--—--y
EEEE

o
b - - = = = |
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Hl Relays (control contacts)

Since electromagnetic clutches and brakes have internal
electromagnetic coils, they must be used under the conditions of the
DC inductive load of the relay you will use.

This is because contacts are heavily worn by surge voltage generated
during electromagnetic clutch or brake control.

If relay service life, operational frequency, and the like are problems in
use, the design must be contactless. For details, see the page on
controlling electromagnetic clutches and brakes using power supplies.

Control contact

JE)

Power supply

DC switching

B Points to note on control circuit structure

- Control of clutches and brakes
When controlling the clutch or brake on the AC side, armature
release time lengthens and high-frequency operation becomes
impossible. Install control contacts on the DC side.

- Voltage supplied to the clutch or brake
When designing a power supply circuit, keep fluctuation of the
excitation voltage to within & 10% of the rated voltage of the clutch
or brake.

- Smoothing of excitation voltage
Normally, the power supply for the clutch or brake is a single-phase
full-wave rectifier. When high precision is required, however, better
results are obtained by smoothing.

(o] ——O
* Constant
Unstable I onstant- | stapjlized
input voltage | output
circuit
o —o

Stabilized power supply circuit

« Protection of control contacts
If a protective circuit is placed in the clutch/brake, the control
contacts will be protected, but the protective effect will be greater if
CR absorbers are used between contacts, as shown in the figure. C
(capacitor) and R (resistor) are roughly as follows.
Capacitor C [ i F]: Ratio to contact current is:

ClLuF 0.5t0 1
1AL 1
Withstand voltage: 600 [V]

Resistance R[ Q ]: Ratio to contact voltage is:
RIQ
—[ ] 1
E[V]
Capacity = 1[W]

Relay
protector circuit



B Discharge circuits

When a DC excitation current flows in an electromagnetic clutch or
brake, energy accumulates in the coil. If current is then shut off, a surge
voltage is generated between the coil terminals by the accumulated
energy. This surge voltage may reach 1000 V or more depending on
the shutoff speed, shutoff current, and other factors, so it can cause
damage to the coil insulation, burn the contacts in switches, and more.
Appropriate discharge circuits must therefore be installed to prevent
such problems.

Circuit diagram Current decay
|
Varistor
t
Resistors + diodes
t
Diodes
N~
t
Resistors + capacitors @
C
A
-0 v, T

Commercial Power Supply Specifications

Different types of discharge circuits have differing armature discharge
times and effectiveness in suppressing surge voltages. The table below
shows the characteristics of some discharge circuits.

While different discharge circuits have many advantages and
disadvantages, the type we recommend are varistors.

Characteristics

Very effective in keeping surge voltage small without adding
delay to the armature release time.

Can lower power consumption in the power supply part and
reduce resistor capacity. The armature release time becomes
somewhat longer, so care is required in high frequency use.

Good at suppressing surge voltage, but armature release is
delayed, so clutch and brake are more prone to interfere with
each other, making diodes unsuitable for high frequency use.

Have a short armature release time, but require capacitors with
high pressure resistance.

Model Rectification method Frec[;;ze]ncy AC inzl.ét[\‘lgltage DC ougaélr ‘)r]oltage Wa[t‘:’?ge App:::::les ;:lI:tch/
BES-20-05 Single-phase, full-wave 50/60 200 24 50 02 ~ 05
BES-20-10 Single-phase, full-wave 50/60 200 24 50 06 ~ 10
BES-20-16 Single-phase, full-wave 50/60 200 24 50 12~16
BES-20-20 Single-phase, full-wave 50/60 200 24 50 20
BES-40-25 Single-phase, full-wave 50/60 200 24 100 25

BES-20-05-1 Single-phase, full-wave 50/60 100 24 50 02 ~05
BES-20-10-1 Single-phase, full-wave 50/60 100 24 50 06~ 10
BES-20-16-1 Single-phase, full-wave 50/60 100 24 50 12~16
BES-20-20-1 Single-phase, full-wave 50/60 100 24 50 20
BES-40-25-1 Single-phase, full-wave 50/60 100 24 100 25
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SPRING-ACTUATED BRAKES

SPRING-ACTUATED BRAKES

Motors, articulated robots, actuators,

machine tools, forklifts, aerial vehicles, hoists,

electric carts, electric shutters, medical equipment, wind
turbine generators

Provides Excellent Performance in Emergency Braking
When Power Goes Out and in Long-term Holding

These are electromagnetic brakes actuated by the force of springs when not energized. These standard brakes boast

Application

SIMVEE B SIHOLNTD DILANOYINOY LD TS

a variety of advantages, including quiet operation, long service life, slim form factors, high torque in a compact
package, stable braking force, and the ability to release manually. We can create custom designs for you based on
these standard products.




| Available Models COUPLINGS
ETP BUSHINGS
EECTHOMGHET
sows |
BRAKE mounting

INVERTERS

For compact servo BXW_R

motors

LINEAR SHAFT DRIVES

Compact, controller BXR-LE |
set

Double plate, slim BXR
form factor

| ROSTA

g W
E -

. Compact, dual side -
BXW-L

~ e
ELECTROMAGNETIC-
ACTUATED MICRO
Double plate BXL \| CLUTCHES & BRAKES
ELECTROMAGNETIC-
ACTUATED
Double plate BXL-N \l CLUTCHES & BRAKES
ELECTROMAGNETIC
Holding and braking Compact, dual side BXW-H Eh‘:TTS‘"&BRAKE
use mounting |

SPRING-ACTUATED

BRAKE

Double plate BXH
ELECTROMAGNETIC
TOOTH CLUTCHES
For details on selection, see P,356 to 361.

BRAKE MOTORS
| Model Selection
POWER SUPPLIES
Models/ Mounting Torque [N-m] Release T Re d Reduced Reduced
Type method lever ap armature braking
noise pull-in noise noise
0.1 1 10 1000
Stator/ ' ) : _— _ -
BXW-L/H/S flange 0.12 ~ 5.20 Option  Option  Customization ~ Std.  Customization Customization
BXW-R Stator 0.30 ~ 2.50 — —  Customization Customization Customization Customization MODELS
: : : BXW
: - - - BXR
BXR-LE Stator 0.32 ~1.32 : : — — Std.  Customization Customization Customization 7.
: : : BXL
BXH

R Stator — — Std. Customizaton Cusomizaion Cusomizaton oo

BXL Stator Option —  Customizaton Option ~ Option Std.

BXL-N Stator

BXH Stator Option —  Customizaton  Option  Customization Customization
— —  Customization  Option ~ Option Std.
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SPRING-ACTUATED BRAKES

| Product Lineup

BXW-L/H/S
el

Forholding ~ 2-way
andbraking mounting

I Three types for various applications
The line-up includes three types: the S type
for holding, the L type for braking, and the
H type for both holding and braking.

+.5| ol coy| S|

Long
service life

Nobreakin ~ RoHS

needed

I 2-way mounting
The stator (a heat source) can be mounted
facing either inwards or outwards.

Brake type BXW-0-0L Bxw-0O-0OH Bxw-O-0S
Brake torque [Nm] 0.12~2.00 0.24~4.00 0.36 ~5.20
Operating C1 =10~ —10~ —10~
temperature ['C] —10~+40 10 ~+40 10 ~+40
Extremely  Extremely  Extremel
Backlash smallsize small sizg small s‘\zg

I Structure

Has release lever

Armature

Rotor

Hexagon head s
screw

Rotor hub

Hexagon socket
countersunk
head bolt
Silencing spring

Plate

Stator

Coll
Torque
spring

Lead wires

O-ring
Release lever
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BXW-R
DEELwS

Dedicated High Low  Nobreak-in  RoHS
forholding  torque  inertia  needed

I Dedicated design for small servo
motors

These have dedicated designs matched for
specifications and dimensions for (140, []
60, and (180 small servo motors.

I Low-inertia rotor
We succeeded in dramatically reducing
both mass and drag wear while ensuring
adequate strength.

Brake torque [N-m] 0.30 ~2.50
Operating o 10~
temperature rcl 10~+40
Backlash Extremely small size

I Structure

Stator Armature
Rotor
Hexagon head set
) screw
Coil
Rotor hub
Hexagon socket
Torque countersunk head b
spring

Silencing spring
Plate

Lead wires

I Ultra compact
Use with a built-in dedicated controller
provides a range of benefits, including
an ultra-thin profile, reduced energy
consumption, lower heat emissions, higher
torque and a longer service life.

Dedi(la!ed Ultra-slim RoHS

Low
for holding i

inertia

I Structure

Stator Armature

Rotor

Coil
o Hexagon head

332 MIKIPULLEY

set screw

Torque )
spring Lead wires

i Brake torque IN-m] 032~132 Plate

i Operating o 10 ~
’ temperature el 10~+40
o Backlash Extremely small size
I Ultra-slim I Structure

H=[Oleo -

Dedicated ~ Ultra-slim Low Spline  Nobreak-in  RoHS
for holding inertia needed

v9)

This ultra-slim design is two-thirds the
thickness of our previous design.

I Low-inertia rotor
We succeeded in dramatically reducing
both mass and drag wear while ensuring
adequate strength.

I Extremely small backlash
The backlash of the spline hub type is 0.2°to 0.5°.

Brake torque [N-m] 5~55
Operating o 10~
temperature rcl 10~+40
Backlash Extremely small size

Armature
Stator
Rotor

Coil Rotor hub

Torque spring Hexagon socket
countersunk head

bolt
Plate




333

BXL
QS0

Dedicated Quiet Stable Long RoHS

I Low noise

These reduce annoying high-frequency friction
noise during braking. Products that reduce

flly

for braking braking service life o R . .
B aperiodic noise or armature pull-in noise are also
available.
I Stable braking
With low torque fluctuation, these brake
loads instantly even when malfunctions
occur.
Brake torque [N-m] 2~22
Operatin o 10 ~
temperat%re [ C ] 10~+40
Backlash Extremely small size

BXH
S

For holding High Quiet  Nobreak-in  RoHS
andbraking  torque needed

I For both holding and braking
These brakes ensure sufficient torque
for holding applications while also being
usable as emergency brakes.

nfil,

I High torque

Provide twice the torque with the same
dimensions as BXL models.

Brake torque [N-m] 4~44
Operating o 0
temperature rc] 10 ~+40
Backlash Extremely small size

BXL-N
%S| Y |

Dedicated Quiet Stable Long
braking  service life

I Low noise

These reduce annoying high-frequency
friction noise during braking. Products that
reduce aperiodic noise or armature pull-in
noise are also available.

for braking

I Variety of torques
Two to three different kinds of braking
torque for the same outer diameter are
available to permit the most suitable design
for the application at hand.

Brake torque [N-m] 2~80
Operating o -~
temperature rcl 0~+40
Backlash Extremely small size

ELECTROMAGNETIC
CLUTCHES & BRAKES

I Structure

Stator
Stud bolt

Armature
Auxiliary spring

Coil
Rotor
Rotor spring Hexagonal nut

Torque spring

Lead wires

SERIES
ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES
ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES
ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS
SPRING-ACTUATED
I Structure BRAKE
ELECTROMAGNETIC
Stator Armature TOOTH CLUTCHES
Stud bolt Auxiliary spring
Coll Rotor BRAKE MOTORS
Hexagonal nut
Toraue spring Plate POWER SUPPLIES
. Rotor hub
Lead wires
MODELS
I Structure 0
BXW
BXR
Stator — e
Armature BXL
Coil Collar e
BXH
Rotor
Rotor spring Plate BXL-N

Hexagon
Socket Head
Cap Screws

Rotor hub

Torque spring

Lead wires
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SPRING-ACTUATED BRAKES

| Customization Examples

O BXW Large Type E BXW Slim Type

This is a large version of the BXW with static friction torque of 300 Nem. Ultra-slim types 15 mm thick or less are available to fit the space in
Backlash is kept extremely small by locking the rotor hub to the rotor your device. Power consumption can also be kept to one-third the
via a disc spring. level of our standard products by using our dedicated controllers.
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O Types with Integrated Flanges O Special Release Levers
Mounting flanges and brake stators can be integrated. This helps Release levers can also be designed for specific units to match the
reduce the number of components and saves space. device construction.

Visit the MIKI PULLEY website for details.
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| FAQ

I don't see anything with the torque and response | need in your standard products.

- - 2 ELECTROMAGNETIC
Can you customize Somethlng for me? CLUTCHES & BRAKES

Q We can customize units in many ways: outfitting them for

overexcitation power supplies or use of inrush current at
motor startup, changing the frictional material, boosting
torque, increasing response, extending the total energy
(service life), suppressing heat generation, and more. Consult
Miki Pulley for details.

Overexcitation power supply SERIES

BEW-2FH [-] mecRomAGNETIC:

ACTUATED MICRO
CLUTCHES & BRAKES
ELECTROMAGNETIC-

Q 2 Can you handle cases in which standard products cannot be installed due to dimensional constraints? ACTUATED
CLUTCHES & BRAKES

. . . . ) ELECTROMAGNETIC
Q Yes, we can. For example, we have a long track record creating slimmer units that deliver the same torque. These units can e —

provide the same torque while being only about half as thick as the standard product, although this will vary with your conditions. UNITS

Consult Miki Pulley for details.
SPRING-ACTUATED
BRAKE

Q 3 What do you have for dealing with noise issues?

ELECTROMAGNETIC
TOOTH CLUTCHES

Q Spring-actuated brakes have a number of types of noises, such as (1) rattling generated by microvibrations during rotating, (2)

armature pull-in and release noise, (3) friction noise (chirping) during braking, and (4) grinding noise under drive (when the brake

. . BRAKE MOTORS

is released). We have ways of reducing all of these. The figure below shows an example.

To reduce pull-in/release noise: Special plate specification To reduce grinding noise: SOWER SUPPLIES

Single-side braking specification
Laminated plate (sound-reduction mechanism)
Torque spring Armature (movable
iron plate)

Rotor (rotating part of frictional

material) Sound-reducing

Rotor hub (mounting part for ! damper

rotation shaft) Coll

MODELS
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SPRING-ACTUATED BRAKES

i BXW
Models
—
=
o Specifications |
> I BXW-[J-[]L (Braking use)
I'l'l v Staticfriction Coillat208) @ E,I Max. Rotatingpart ~ Allowablebraking Total braking ~ Armature  Armature e
Model N torque Voltage Wattage Current Resistance & & & rotationspeed momentofinertia  energyrate energy pull-intime release time
— o 9 9 a2z [kg]
—Y Ts[N-m] Al [0} 2 [min”] Jlkgm?] Pbas [W] E[J] ta[s] tar [s]
vl w] [A] [Q]
(gn) 12 50 0417 288 F
' 24 50 0208 115 F
— BXW-01-10L 01 012 45 50 0111 405 F 5000  06x10°¢ 25 15%10° 0008 0.015 02
c 9% 50 0056 1622 F
i 180 50 0028 6486 F
(oD} 12 66 0550 218 F
- 24 66 0275 873 F
m BXW-02-10L 5, 025 45 66 0147 307 F 5000  19%10°¢ 50 30X10° 0008 0.015 03
w BXW-02-12L
9 66 0073 128 F
Qo 180 66 0037 4912 F
oo 12 90 0750 160 F
] 24 90 0375 640 F
BXW-03-10L B ,
= ot 03 050 45 82 0182 247 F 5000 3810 100 45%10 0.025 0.025 04
=< % 82 0091 988 F
m 180 82 0046 3954 F
wn 12 115 0958 125 F
24 15 0479 501 F
it 04 100 45 100 022 203 F 5000  120X10°¢ 20,0 70%10° 0030 0.030 06
% 100 0111 810 F
180 100 0056 3241  F
12 130 108 111 F
24 130 0542 443 F
o 05 200 45 130 0289 156 F 5000  23.0x10-¢ 300  120X10° 0035 0.035 08
% 130 0144 623 F
180 130 0072 2492 F
I BXW-[J-[JH (Holding and braking use)
v Staticfriction Coil (at 20°C) - é: Max. Rotatingpart ~ Allowablebraking Total braking ~ Armature  Armature Mo
Model g torque Voltage Wattage Current Resistance g&g rotation speed momentofinertia  energyrate energy pull-intime release time tkal
Ts [N-m] vl Wi [A] [0l H [min] Jlkgm?] Pbag [W] Et[J] ta[s] tar [s] 9
12 50 0417 288 F
24 50 0208 115 F
BXW-01-10H 01 024 45 50 0111 405 F 5000  06X10°¢ 05 02x10° 0010 0.010 02
% 50 0056 1622 F
180 50 0028 6486 F
12 66 0550 218 F
24 66 0275 873 F
oo 02 050 45 66 0147 307 F 5000 19%10°5 10 03x10° 0010 0.010 03
% 66 0073 1228 F
180 66 0037 4912 F
12 90 0750 160 F
24 90 0375 640 F
o 03 100 45 82 0182 247 F 5000  38x10°° 20 05X10° 0,035 0.020 04
% 82 0091 988 F
180 82 0046 3954 F
12 115 098 125 F
24 15 0479 501 F
a0 200 45 100 022 203 F 5000  120x10°¢ 40 10X10°  0.040 0.025 06
% 100 0111 810 F
180 100 0056 3241 F
12 130 108 11 F
24 130 0542 443 F
oo 05 400 45 130 0289 156 F 5000  230x107¢ 60 20%10° 0,045 0.030 08
% 130 0144 623 F
180 130 0072 2492 F
I BXW-[L1-0]S (Holding use)
v Staticfriction Coil (at 20°C) - ﬁ_z Max. Rotatingpart ~ Allowable braking Total braking Armature ~ Armature s
Model N torque Voltage Wattage Current Resistance gﬁg rotation speed momentofinertia  energyrate energy pull-intime release time tkal
Ts [N-m] v] W] [A] [Q] 2 [min”] J[kgm?] Pba 2 [W] E[J] ta[s] tar [s] 9
BXW-01-10S 01  0.36 24 50 0208 115 F 5000 06100 - - 0.025 0.010 02
D voaase 02 075 24 66 0275 873 F 5000 1.9%10-¢ = = 0.030 0.010 03
a2 03 150 24 90 0375 640 F 5000 381076 - = 0.035 0.020 0.4
D oiie 04 260 24 115 0479 501 F 5000  120x10-¢  — = 0.040 0.025 06
D ooise 05 520 24 130 0542 443 F 5000  230x107¢ - - 0.045 0.030 08

* The armature pull-in time and armature release time are taken during DC switching.
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ELECTROMAGNETIC
CLUTCHES & BRAKES

z ===l )
3 ’ F*l-ﬁ:
f\ : Release direction
Lead wirgé/\/ . Lead wire W FLI N
length: 400 mm length: 400 a1
o eng mm _44_(/
©)
Size #01, #02 Size #03, #04, #05
Unit [mm]
w Radial direction dimensions Axial direction dimentions Bore dimensions
(4
® A B C D E S Vv R F w m 0 P Q u G | J K L N a d b SERIES
5 _
01 37 32 18 135 120 6 3 3 10 AWG26 M3 - - - — 45 50 225 32 9 225 0.0 - - ELECTROMAGNETIC-
6 ACTUATED MICRO
6 CLUTCHES & BRAKES
02 47 40 21 160 145 7 34 34 12 AWG26 M3 9 50 13 51 60 55 192 32 12 200 0.0 . - - I
ELECTROMAGNETIC-
03 56 48 24 190 170 7 34 34 14 AWG26 M3 11 60 15 60 60 60 199 32 12 200 015 8 — — ACTUATED
CLUTCHES & BRAKES
04 65 58 35 240 220 7 34 34 18 AWG22 M4 12 70 15 70 70 70 199 34 14 21.0 015 10 3 1.2 -
ELECTROMAGNETIC
05 75 66 36 280 265 9 45 45 22 AWG22 M4 14 80 20 8 70 70 221 36 14 215 015 12 4 15 CLUTCH & BRAKE
* There is no release lever option for size #01. UNITS

SPRING-ACTUATED

How to Place an BXW-01-10L-24V-5 BRAKE

Order _ _ B~
Size Bore diameter (dimensional symbol d) ELECTROMAGNETIC
Release lever Voltage (Specifications table) TOOTH CLUTCHES
105 Not included Application L:Braking-use H: Holding- and braking-use
12: Included S: Holding use
* Models equipped with the release lever and models with 12-V and 180-V voltage specifications are made to order. BRAKE MOTORS

* Contact Miki Pulley for assistance with bore diameters, d, not listed in the Dimensions tales and voltages not listed in the Specifications table.

e " POWER SUPPLIES
Specifications ||

Dust covers are available as options. These enable use in challenging Material Ethylene propylene diene monomer (EPDM) rubber
environments by keeping out foreign matter.

- T t -40°C to 140°C
Dust covers come in two types: full covers that have no hole for the emperature range 0°C to140
shaft, and shaft-hole covers, which can be used on brakes mounted Exterior color Black
with the shaft passing through. You can also choose the locations of Applicable brake models L type, H type, S type BXW models
the lead exit holes for brakes mounted on plates or mounted on : :
stators. Applicable brake sizes #01, #02, #03, #04, #05
Applicable specification voltages 12VDC, 24V DC, 45V DC 90V DC, 180V DC

* This temperature range is for dust cover materials. The operating temperature for BXW models is -10°C to 40°C.
* Cannot be mounted on BXW models with release levers or R-type BXW models.

MODELS

| ShapeNo. a b ¢ BXW .
=1 o1 S X X s
BXR
02 X X O
H Pl 03 x O X BXL
ow to acean | mwiar A4 AAes VB o S I T s e
BXW-01-C02 oo x x o
Order T 5 O X O
Brake size 0 O O x BXL-N
01,02, 03, 04, 05
Shape no. Unit [mm]
01,02, 03, 04, 05, 06 el 4
Mode @A B (]
BXW-01-C[J 4 33 16
BXW-02-C[] 51 33 21
BXW-03-C ] 60 335 24
BXW-04-C[] 69 35.5 30
BXW-05-C[] 79 375 30

* Symbol a indicates a hole made for brakes with shafts passing through; symbol b indicates a hole made for
lead exit when mounted on a plate; symbol c indicates a hole made for lead exit when mounted on a stator.
* Shapes #01 and #04 require that a hole be made separately for leads to exit.
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SPRING-ACTUATED BRAKES

~ BXW
Models
—
=
o Specifications (BXW-[]-[1R) |
g (For servo motors)
= Static Coil (at 20°C) 3 Max.  Rotatingpart  Allowable Total
m Model = friction . %ﬁ & rotation  moment of braking braking ﬁ:m:ttli'::e r:}::‘:;:‘:‘e Mass
o | B torque Voltage Wattage Current Resistance & 8 8  speed inertia energyrate  energy P wls) o ls] [kg]
_ Ts[N-m] [V Wi A1 [0] 2 [min-] J[kg:m?] Ebas [J] Er[J] ? o
h BXW-01-10R 01 0.3 24 6.1 0.254 944 F 6000 136 X107 15 3000 0.035 0.020 0.1
I BXW-03-10R 03 13 24 7.2 0.300 80.0 F 6000 117 X 10-¢ 87 17000 0.050 0.020 0.3
_l BXW-05-10R 05 25 24 8.0 0333 720 F 6000 3.68x10-¢ 200 40000 0.060 0.020 0.5
) * The armature pull-in time and armature release time are taken during DC switching.
w
0 |
?g ®
N N
w 3 =4
S = _
5} 7a
© — \ —
(0] _
2 =
ol a | — S |
Ols| s g | J L 38 %8S
z [ N
@ N v
3 N
ZAT
> P!
)
e
Lead wire W *The lead wire exit for size #01
Length: 200 mm is located in the dashed area.
Unit [mm]
@ Radial direction dimensions Axial direction dimentions Bore dimensions
@
° A B C D E S \'} R F w G H 1 J K L N a d d max
01 33 26.5 16 9 14 7 34 325 12 AWG26 0.2 4 19 26 30 4 22.8 0.1 8.5 8.5
03 48 42 26 14 23 8 34 47.5 19 AWG22 0.2 4 18 26 30 4 226 0.1 1 15
05 64 56 28 22 31 8 4.5 63.5 25 AWG22 0.2 4 16 255 30 45 21.3 0.1 16 20

* Bore diameters other than the standard bore diameters given above are also possible. d max indicates the maximum bore diameter with a round shaft.
* In addition to round bores, key processing can also be handled. Consult Miki Pulley for details.
* Dimensions, mounting and the like are not interchangeable with other BXW models.

rlowto Flace an BXW-01-10R-24V-85
Size J _L Bore diameter (dimensional symbol d)

Release lever
10: Not included

Voltage (Specifications table)
Application R: Servo motor-use

*Contact Miki Pulley for assistance with bore diameters, d, not listed in the Dimensions tales and voltages not listed in the Specifications table.
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Items Checked for Design Purposes ”

I Precautions for Handling
M Brakes

Most electromagnetic braking systems are made using flexible
materials. Be careful when handling such parts and materials as
striking or dropping them or applying excessive force could cause
them to become damaged or deformed.

M Lead Wires

Be careful not to pull excessively on the brake lead wires, bend them at
sharp angles, or allow them to hang too low.

M Frictional Surface

Since these are dry brakes, they must be used with the frictional
surface dry. Keep water and oil off of the frictional surfaces when
handling the brakes.

I Precautions for Use
B Environment

These brake units are dry braking systems, meaning that the torque will
drop if oil residue, moisture, or other liquids get onto friction surfaces.
Attach the protective cover when working in areas with oil, moisture,
dust, and other particles that could affect the braking system.

B Operating Temperature

The operating temperature range is -10° C to 40° C. If you will use the
product at other temperatures, consult Miki Pulley.

H Power Supplies

BXW models use commercial AC 100 V or 200 V single phase, full-wave
rectified or half-wave rectified. Select as appropriate for your
application. See the table below, "Recommended power supplies and
circuit protectors,” for the power supply devices we recommend.

B Power Supply Voltage Fluctuations

Full braking performance may not be guaranteed with extreme
changes in power supply voltage. Make sure to keep power supply
voltage to within & 10% of the rated voltage value.

Hl Air Gap Adjustment
BXW models do not require air gap adjustment. The brake air gap is
adjusted when the braking system is shipped from the factory.

M Circuit Protectors

If using a power supply that is not equipped with a circuit protector for
DC switching, make sure to connect the recommended circuit
protector device in parallel with the brake.

I Recommended Power Supplies and Circuit Protectors
Recommended power supplies

Rectification method = Recommended power

Input AC power Brake voltage

; supply model
AC100V 50/60Hz DC24v Single phase, BES-20-71-1
Single-phase, .
AC100V 50/60Hz DC45V il BEW-1R
AC100V 50/60Hz DC9OV Single phase, BEW-1R
AC200V 50/60Hz DC24V S, BES-20-71
Single-phase,
AC200V 50/60Hz DCOV _hglﬂxave BEW-2R
AC200V 50/60Hz DC180V S"f‘gl'f;\f’;‘\f:e' BEW-2R
Single-phase,
AC400V 50/60Hz DC180V hoifphas BEW-4R

* A DC power supply such as a battery can also be used to supply the 24 V DC required for the brake voltage.

Recommended circuit protectors

Input voltage Brake voltage Rectification method Recommended circuit protector (varistor)

DC24V DC24V - NVDO07SCDO082 or an equivalent
AC100V 50/60Hz Dcasy  Singlephase, yypo7scD220 or an equivalent
AC100V 50/60Hz Deoov  SnglePhase, nypo7scp220 or an equivalent
AC200V 50/60Hz DC9OV nggl'fe_";,’;‘j;er NVD075CD470 or an equivalent
AC200V 50/60Hz pcigov  Singlephase, nypo7scD470 or an equivalent
AC400V50/60Hz  DC180v  Sidle-Phase \yp145cD820 or an equivalent

* NVD [1SCD [ parts are manufactured by KOA Corporation.
* DC24V indicates a product recommended with a stepdown transformer or the like.
* BXW models do not come with circuit protectors.

I Precautions for Mounting

B Mounting Orientation

BXW models can be mounted with the stator facing inwards (stator
mounted) or outwards (plate mounted). Select your mounting
orientation as the application dictates. Be aware, however, that the
BXW-R type is only compatible with stator centering-mark mounting.
Your understanding is appreciated.

B Affixing the Rotor Hub

Affix the rotor hub to the shaft with hex-socket-head set screws such
that the rotor hub does not touch the armature or stator. If you are
applying adhesive to the hex-socket-head set screws, be careful that
the adhesive does not come out onto the rotor hub surface. Note also
that since the BXW-R type is constructed so that the rotor hub does
not go through the stator, affix it by press-fitting it onto the shaft at a
position that does not touch the armature (see dimension J) when
they are assembled.

M Bolts and Screws
Implement screw-locking measures such as use of an adhesive thread-
locking compound to bolts and screws used to install brakes.

M Shafts

The shaft tolerance should be h7 class (JIS B 0401). Be aware that the
harder the material used for the shaft, the lower the effect of the hex-
socket-head set screws.

Bl Accuracy of Brake Attachment Surfaces

Make sure that concentricity (X) and perpendicularity (Y) do not
exceed the allowable values of the table below.

Allowable concentricity and perpendicularity values for the BXW

. Concentricity (X) Perpendicularity (Y)
size T.L.R. [mm] T.L.R. [mm]
01 0.05 0.02
02 0.05 0.02
03 0.10 0.02
04 0.10 0.02
05 0.10 0.02
Stator mounted

Plate mounted
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CLUTCHES & BRAKES

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS

SPRING-ACTUATED

BRAKE

ELECTROMAGNETIC
TOOTH CLUTCHES

BRAKE MOTORS

POWER SUPPLIES
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SPRING-ACTUATED BRAKES

BXR' LE Models For holding

I Brake unit
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| specifications

Static Coil (at 20°C) 3 Max.  Rotating part Allowable Total Armature Armature
Model = friction . SaT rotati of braking braking pull-in time release time Mass
®  torque Output Voltage Wattage Current Resitne 289  speed inertia energyrate  energy (24VDCQ) (7VDQ) [kgl
Ts[N-m] mode [VI (Wl [A] [Q] 3  [min]  Jkg:m?] Ebac [J] Er[J] tas] tar[s]

Overexcitation 24 22.0 0.92

BXR-01-10LE 01 0.32 26.2 F 6000 25x 107 15 3000 0.035 0.020 0.08
(onstantexcitation 7 19 027
Overexcitation 24 22.0 0.92

BXR-02-10LE 02 0.62 26.2 F 6000 3.8x 107 87 17000 0.050 0.020 0.12
Constant exctation 7 19 027
Overexcitaton 24 26.0 1.08

BXR-03-10LE 03 1.32 222 F 6000 4,0 X 107 87 17000 0.060 0.020 0.16
(onstantexcitation 7 22 032

T
= | 4 or more
E_ —
© E @ 8
= el
’gi) S 25
ES] 8 @ - <
N > N
5 ol @ S N I
Sl S ® S|
213 : 7N
8| =
=
Sy 1
2} Rotor hub machining dimensions
<<
A *Rotor hubs are manufactured in the desired shape.
Lead wire length: 400 mm fotorheb foctuednthe desredshep
UL3398 AWG26
Unit [mm]
Model ) Radial direction dimensions Axial direction dimentions  Rotor hub machining dimensions
odel N
® @A @B @C @D @ d:Max. CIF S eV K N a @ D2 OF2
BXR-01-10LE 01 39 33 9 18 8 12 55 3.0 14 7.0 0.1 14_3, 12_ 5y
BXR-02-10LE 02 48 42 15 28 14 19 5.5 3.0 14 7.0 0.1 235, 19 %,
BXR-03-10LE 03 56 50 15 27 14 19 6.5 34 145 7.4 0.1 235, 19 %,
I Controller
Specifications | Ml
Model BEM-24ES7-120N _ 15 120 =5 |
Input voltage 24V DC * 10% smoothing power supply | ‘
Output voltage Initial: 24 V DC (0.2 sec.) Constant: 7 V DC( % 10%), PWM control _ { }
K4 1T
Max. output current 1.0 ADC (ambient temp.: 20° C), 0.8 A DC (ambient temp.: 60° C) < ¥ /| =
N 1T
Time rating Continuous co\]) |
~ il ==
Insulating resistance 500V DC, 100 M Q with Megger (input/output - between terminal and case) “ :
Dielectric strength voltage 1000V AC, 50/60 Hz, 1 min. (input/output - between terminal and case) 1
Ambient environment -20t0 60° C, 5 to 95% RH, no condensation/freezing
Lead wire Function Description Specification
Red Input (+)  Connectsthe 24V DC smoothing power supply (+) UL3398 AWG22 Loi 1 | ——
T—— I
Black Input (—)  Connects the 24V DCsmoothing powersupply() ~ UL3398 AWG22
[ts)
Yellow Output  Connects the spring-actuated brake (eitherpole) ~ UL3398 AWG22 S 2 *Mass:0.02kg
*Case:PBT (UL94V-0)
Yellow Output  Connects the spring-actuated brake (either pole) ~ UL3398 AWG22 A part detail *Mold: Epoxy (UL94V-0)

Lead wire (Red)

Lead wire (Yellow)

Voltage

T *Controlled using ON/OFF on input side.

Input

1
[

Red - Black

Brake coll
24V

24V DC smoothing
power supply

Lead wire (Black)

How to Place an
Order
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Output
/q?_______________%b\ Yellow - Yellow o |_I—|

Time

oY

02s

24V

-

Lead wire (Yellow) __u 02s

BXR-02-10LE

Size j_ -L Controller set type

To download CAD data or product catalogs: www.mikipulley.co.jp C017




Items Checked for Design Purposes |

I Precautions for Handling
M Brakes

Electromagnetic brakes use many soft materials. Care should be taken
during handling as accidentally striking, dropping or applying
excessive force to the brake could cause denting or deformation.

M Lead wires

Be careful not to pull excessively on the brake lead wires, bend them at
sharp angles or allow them to hang too low.

B Friction Surfaces

Since these are dry brakes, they must be used with the friction surfaces
dry. Keep water and oil away from the friction surfaces when handling
the brakes.

I Precautions for Mounting
B Affixing the Rotor Hub

The BXR LE models are specifically designed to be as compact as
possible and the rotor hub can be freely designed for a particular
purpose. In the design, the rotor hub should be installed such that it
does not touch the armature or stator. Also, with the normal
installation method of using hexagon-socket set screws coated with
adhesive, take care not to trap adhesive between the screws and the
rotor hub surface.

B Bolts and Screws
Implement screw-locking measures such as use of an adhesive thread
locking compound to bolts and screws used to install brakes.

M Shafts
The shaft tolerance should be h7 class (JIS B 0401).

B Accuracy of Brake Attachment Surfaces

Make sure that the centering mark and shaft concentricity (X) and the
shaft perpendicularity (Y) relative to the brake mounting surface do
not exceed the allowable values in the table below.

Concentricity (X)  Perpendicularity (Y)
Model Size
T.I.R. [mm] T.LR. [mm]
BXR-01-10LE 01 0.05 0.02
BXR-02-10LE 02 0.05 0.02
BXR-03-10LE 03 0.10 0.02
Bolt
Z - Plate
Coil % Armature
q 7//42 Rotor hub q
Shaft Lo (
-7 % —— Hexagon- P %
X socket set
Stator —— B screw —— A
Rotor

I Precautions for Use
M Environment

These brake units are dry braking systems, meaning that the torque
will drop if oil residue, moisture, or other liquids get onto friction
surfaces. Attach the protective cover when working in areas with oil,
moisture, dust or other particles that could affect the braking system.

M Operating Temperature

The operating temperature range is -10° C to 40° C for brakes and -20°
Cto 60° C for dedicated controllers. If you will use the product at other
temperatures, consult Miki Pulley.

B Power Supply Voltage Fluctuations

Full braking performance may not be guaranteed with extreme
fluctuations in power supply voltage. Keep the power supply voltage
to within & 10% of the rated voltage.

W Air Gap Adjustment
BXR LE models do not require air gap adjustment. The brake air gap is
adjusted at shipment from the factory.

M Circuit Protectors

Circuit protectors should not be connected as they are built into the
dedicated controllers.

B Controller Operation

The control function is operated by the ON/OFF switch on the input
side, so switching should be carried out by the input side of the
dedicated controller.
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SPRING-ACTUATED BRAKES

P, Models Square Hub Type
—]
=
o Specifications (BXR-[1-10) |
= Static Coil (at 20°C) Heat Max.  Rotating  Allowable 7oy Armature Armature
()] e @ friction I neat  otation part of l;'naekr';? braking pullin release Backlash  Mass
= Voltage Wattage Current Resistance € oTEn - i P
®  torque v g = g A 5 e sp.ee:i T e energy ot sl time tar 1 [kgl
m Ts [N-m] vl W] [A] [Q] [minT] J [kg-m?] Ebas [J] Et[J] [s]
I BXR-06-10-005 06 5 24 17.6 0.73 327 F 5000 235X 10° 500 20X 10° 0.050 0.020 1.2 0.9
(gn) BXR-08-10-012 08 12 24 19.4 0.81 29.7 F 5000 3.45X%x10° 800 20X 10° 0.080 0.020 1.2 1.2
‘. BXR-10-10-016 10 16 24 215 0.90 26.8 F 5000 1.12x10* 1500 22X10°  0.110 0.050 0.9 13
c BXR-12-10-030 12 30 24 23.7 0.99 243 E 5000 1.88 X 10* 1500 2.5 X106 0.120 0.030 0.8 25
I BXR-14-10-038 14 38 24 31.0 1.29 18.6 F 3600 4.22 X 10* 1800 3.0X 108 0.120 0.030 0.5 3.0
I BXR-16-10-055 16 55 24 19.0 0.79 303 F 3600 7.10 X 10 2000 3.0 X108 0.220 0.100 0.5 36
m * The armature pull-in time and armature release time are taken during DC switching.
wn * Backlash is the value between the rotor and rotor hub.
0
=
= Dimension (BXR-[]-10) |
w 3-6R K
N a
=|l
@—
1]
— N/
£ N
<« 3 2|2 . L 5wl o
s S ols ——-— s © ©
ol © S
=
Lead wire '
length: 400
*The lead wire extraction position for size 14° is 60°.
Unit [mm]
si Radial direction dimensions Axial direction dimentions Bore diameter
ize
B C D E F R S J L N K a d b t d max
06 83.5 76 82 47 42 35 4.5 9 17.0 7 14.7 25.0 0.10 20 6 22.5 25
08 935 85 92 49 42 35 4.5 10 19.0 7 15.7 27.0 0.10 20 6 225 25
10 1235 115 122 62 55 45 4.5 9.5 14.6 9 13.7 243 0.10 24 8 27 28
12 137.5 130 136 65 62 50 4.5 12 15.4 9 12.5 250 0.15 24 8 27 30
14 167.5 158 166 80 74 60 55 12 16.0 9 12.0 25.0 0.15 28 8 31 38
16 185 175 184 100 86 65 55 12.5 213 11.5 19.4 328 0.20 28 8 31 45
How to Place an BXR-1 4-1 0-038-24V-28DIN
Order B di ter (di | bol d)
Slze \/oltage ore diameter (dimensional symbo

Static friction torque [N'm]
(Refer to the Specifications table for details on the three-digit code.)

Shape fitting
10: Square

342 MIKIPULLEY
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343
BXR Models Spline Hub Type

Specifications (BXR- []-20) ||

Static Coil (at 20°C) Max,  Rotating Allowable 745 Armature
M v friction I.'Ieat rotation part braking braking Armat!.|re release  Backlash Mass
odel N Voltage Wattage Current Resistance resistance d momentof  energy pull-in 3 5 ¢ ELECTROMAGNETIC
©  torque g g o spee T o energy et s] time tar 1 kgl
Ts [N-m] \J] w] [A] [Ql] min'] jlkgm?]  Ebac [J] Et[J] [s] CLUTCHES & BRAKES

BXR-06-20-005 06 5 24 17.6 0.73 327 F 5000 343 X10° 500 20X 10° 0.050 0.020 0.5 1.0
BXR-08-20-012 08 12 24 19.4 0.81 29.7 F 5000 6.75 X 10° 800 20X 10° 0.080 0.020 0.4 13
BXR-10-20-016 10 16 24 215 0.90 26.8 F 5000 2.32x10* 1500 22X10°  0.110 0.050 0.3 15
BXR-12-20-030 12 30 24 23.7 0.99 243 E 5000 3.02 X 10+ 1500 2.5 X108 0.120 0.030 03 25
BXR-14-20-038 14 38 24 31.0 1.29 18.6 F 3600 9.41 X 10* 1800 3.0X 106 0.120 0.030 0.2 34
BXR-16-20-055 16 55 24 19.0 0.79 303 F 3600 15.2 X 10 2000 3.0 X108 0.220 0.100 0.2 4.0

* The armature pull-in time and armature release time are taken during DC switching.
* Backlash is the value between the rotor and rotor hub.

Dimension (BXR-[1-20) || SERIES

K K ELECTROMAGNETIC-

ACTUATED MICRO
N, a N, a
CLUTCHES & BRAKES
3-oR 3-0R | e
ELECTROMAGNETIC-
N ACTUATED
= CLUTCHES & BRAKES
Z ELECTROMAGNETIC
_ CLUTCH & BRAKE
] % UNITS
m 5 [ m Z“ 1 1
<l 5 @ P 7:J77L7770 o < s o o 4,,dl,:,,;% wl o B SPRING-ACTUATED
quée Sls So%% S‘ee BRAKE
o g o g
g H ELECTROMAGNETIC
- ) — TOOTH CLUTCHES
— - BRAKE MOTORS
K1 /%
Asserbly A Assembly B|  Lead wire RONERSURELIES
length: 400
*The lead wire extraction position for size 14° is 60° .
Unit [mm]
i Radial direction dimensions Axial direction dimentions Bore diameter
1ze
A B C D E F R S J n L N K K1 a d b t d max
06 83.5 76 82 47 36 35 4.5 9 10.5 18 125 14.7 25.0 30.5 0.10 20 6 225 25
08 93.5 85 92 49 42 35 4.5 10 11.5 20 13.5 15.7 27.0 335 0.10 20 6 225 30
10 1235 115 122 62 56 45 4.5 9.5 9 18.2 15 13.7 243 332 0.10 24 8 27 40
12 137.5 130 136 65 61 50 4.5 12 8.8 17.8 15 12.5 250 328 0.15 24 8 27 45
14 167.5 158 166 80 75 60 55 12 7.2 17.2 16 12.0 25.0 33.2 0.15 28 8 31 55
16 185 175 184 100 82 65 5.5 125 13.6 246 18 19.4 327 42.6 0.20 28 8 31 65
MODELS
BXW
How to Place an
BXR_ 1 4_20_038_24V_28D|N ...........................................
Order BXR [
Slze vOItage Bore diameter (dimensional symbol d) BXL
Static friction torque [N'm] BXH
(Refer to the Specifications table for details on the three-digit code.) L
BXL-N

Shape fitting
20: Spline

MIKI PULLEY 343
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SPRING-ACTUATED BRAKES

BXR Models

Items Checked for Design Purposes |

I Precautions for Handling
M Brakes

Most electromagnetic braking systems are made using flexible
materials. Be careful when handling such parts and materials as
striking or dropping them or applying excessive force could cause
them to become damaged or deformed.

M Lead Wires

Be careful not to pull excessively on the brake lead wires, bend them at
sharp angles, or allow them to hang too low.

B Frictional Surface

Since these are dry brakes, they must be used with the frictional
surface dry. Keep water and oil off of the frictional surfaces when
handling the brakes.

344 MIKIPULLEY

I Precautions for Use

B Environment

These brake units are dry braking systems, meaning that the torque will
drop if oil residue, moisture, or other liquids get onto friction surfaces.
Attach the protective cover when working in areas with oil, moisture,
dust, and other particles that could affect the braking system.

M Operating Temperature
The operating temperature range is -10° C to 40° C. If you will use the
product at other temperatures, consult Miki Pulley.

l Power Supplies

BXR models use commercial AC 100 V or 200 V single phase, full-wave
rectified. Select as appropriate for your application. See the table,
"Recommended power supplies and circuit protectors," for the power
supply devices we recommend.

B Power Supply Voltage Fluctuations

Full braking performance may not be guaranteed with extreme
changes in power supply voltage. Make sure to keep power supply
voltage to within &= 10% of the rated voltage value.

H Air Gap Adjustment
BXR models do not require air gap adjustment. The brake air gap is
adjusted when the braking system is shipped from the factory.

M Circuit Protectors

If using a power supply that is not equipped with a circuit protector for
DC switching, make sure to connect the recommended circuit
protector device in parallel with the brake.



I Precautions for Mounting
B Affixing the Rotor Hub

Affix the rotor hub to the shaft with bolts, snap rings, or the like such
that the rotor hub does not touch the armature or stator. Leave at least
dimension J on spline hub types, since the rotor hub may contact the
armature.

M Bolts and Screws

Implement screw-locking measures such as use of an adhesive thread-
locking compound to bolts and screws used to install brakes.

M Shafts
The shaft tolerance should be h7 class (JIS B 0401).

B Accuracy of Brake Attachment Surfaces

Ensure that the concentricity (X) of the centering mark and shaft and
the perpendicularity (Y) of the brake mounting surface and shaft do
not exceed allowable values.

si Concentricity (X) Perpendicularity (Y)
ize
T.LR. [mm] T.L.R. [mm]
06 0.3 0.04
08 0.3 0.05
10 0.4 0.05
12 0.4 0.06
14 0.6 0.06
16 0.6 0.07
%
_
7%
%
V]

I Recommended Power Supplies and
Circuit Protectors

Recommended power supplies

InputAC power  Brakevoltage ~ Rectification  prajq size e "
ACI00V50/60Hz  DC24v  Singlephase gg0g70  BES-2071-1
AC100V 50/60Hz D24y Sindlephase, 159416 BES-2072-1
AC200V 50/60Hz DC24V Si’f‘gl'f"},’ahj‘esel 06,08,10 BES-20-71
AC200V 50/60Hz DC24V S"f‘gl'ﬁ;f;“fese' 12,14,16 BES-20-72

* A DC power supply such as a battery can also be used to supply the 24 V DC required for the brake
voltage.

Circuit protector

Brake voltage Included varistors
DC24v NVD07SCD082 or an equivalent
* NVD [ SCD [] parts are manufactured by KOA Corporation.
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SPRING-ACTUATED BRAKES

) Models
—
=
o Specifications |
= i Coil (at 20°C i
m " ffit;:::n { ) Heat Ma)_(. Eotatino p:frt Allovlv.able LToIt_aI Armature Armature Mass
= it ®  torque Voltage Wattage Current Resistance res:;:;\ce speed inertia energyrate  energy pu";"['st]'me reletaas?stilme [kgl
m Ts [N-m] 1\ w] [A] [Ql [min™] J[kg-m?] Pbas [W] ET()] 2 g
I DC24 15 0.63 384 F
(gn) BXL-06-10 06 2 DC45 12 0.27 169 F 5000 3.75%X10°% 583 20X 107 0.035 0.020 0.9
(o) DC90 12 0.13 677 F
—
c DC24 23 0.94 25.6 F
I BXL-08-10 08 4 DC45 18 0.41 110 F 5000 6.25X10°° 91.7 3.5x107 0.040 0.020 1.3
I DC90 18 0.21 440 F
m DC24 27 1.14 211 F
E BXL-10-10 10 8 DC45 25 0.54 83.0 F 4000 13.75X 105 108.3 6.2 X 107 0.050 0.025 23
DC90 25 0.27 331 F
w DC24 35 1.46 16.2 F
BXL-12-10 12 16 3600 33.75%x10-° 1333 9.0 X 107 0.070 0.030 34
> DC90 30 033 271 F
x DC24 39 1.64 14.6 F
m BXL-16-10 16 22 3000 735%x10°* 183.3 11.4 X107 0.100 0.035 54
w DC90 39 0.43 207 F
* The armature pull-in time and armature release time are taken during DC switching.
* See the operating characteristics page for the armature pull-in time and release time during AC-side switching (half-wave rectified).
=
a
S—
4% % 3
sl ol 9 g 1
ol & O
r—
Lead wire length: 400
Unit [mm]
Size A B C D E F H 1 J K L M N R S T u a d b t
06 83 73 73 28 265 22 3 10 205 395 14 336 20 4.5 9 2—-M5 30° 015 11 4 1.5
08 96 86 86 35 32 25 3 12 20 41 17 35 208 55 10 2—M5 30° 0.15 14 5 2
10 116 104 104 42 38 30 3 9.5 21 47.5 25 41 253 6.5 12 2—Mé6 30° 0.2 19 6 25
12 138 124 124 50 45 35 4 12 19 49.8 30 435 233 6.5 12 2—M6 30° 0.2 24 8 3
16 158 142 143 59 55 45 4 14 225 575 35 51 27.7 9 15 2—M8 40° 0.25 28 8 3

How to Place an

Order BXL-06-10G 24V 11DIN

—
Size J L Bore diameter (dimensional symbol d)

Option number: L Voltage (Specifications table)
10: Standard

*Contact Miki Pulley for assistance with bore diameters, d, not listed in the Dimensions tales and voltages not listed in the Specifications table.
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Made to Order

ELECTROMAGNETIC
I Release Lever CLUTCHES & BRAKES
Option No.: 12

In addition to the manual release tap of the standard product, we also offer an optional manual release lever. See the dimensions table below for
the dimensions of brakes with release levers. Other specifications are the same as the standard specifications.

Release lever position—, 7 i
I (1]
c i v
(o]
M
N_,.a
| >
,E, Ly o
<
Q_
(o)
ol o © SERIES
< g é o
® g o 8 ELECTROMAGNETIC-
T €] ACTUATED MICRO
- CLUTCHES & BRAKES
ELECTROMAGNETIC-
ACTUATED
) CLUTCHES & BRAKES
3-¢R Lead wire length: 400 W
CLUTCH & BRAKE
UNITS
Unit [mm]
ModelABCDEFGHIJKLMNOPQRYUVSadbt
BXL-06-12 83 73 73 28 265 22 428 3 10 205 495 14 337 20 26 88 24 45 64 73 16 9 015 M 4 15
BXL-08-12 96 8 8 35 32 25 444 3 12 20 51 17 35 208 29 122 27 55 95 8 20 10 015 14 5 2 ELECTROMAGNETIC
BXL-10-12 116 104 104 42 38 30 515 3 95 21 575 25 41 253 32 1625325 65 130 103 28 12 02 19 6 25 TOOTH CLUTCHES
BXL-12-12 138 124 124 50 45 35 557 4 12 19 648 30 435 233 5 200 40 65 160 121 36 12 02 24 8 3
BXL-16-12 158 142 143 59 55 45 642 4 14 225 725 35 51 277 6 230 44 9 186 140 36 15 025 28 8 3 BRAKE MOTORS

Rotor

I Quiet Mechanism (Silencing Spring)

Rotor hub POWER SUPPLIES

Option No.: S1

There is a extremely small structural backlash (see figure on the right)

between the rotor and the rotor hub. In applications that are prone to

microvibrations of the drive shaft such as single-phase motors, this -

backlash may produce rattling (banging). The silencing spring for the

rotor hub reduces this rattling.

N Silencing

I Quiet Mechanism (Pull-in Noise Reduction Mechanism) > serng

Option No.: S2 I

When the brake is energized, a magnetic circuit is formed, and the I List of Option Numbers

armature is pulled to the stator by that magnetic force. At that time,

the armature touches the magnetic pole of the stator and a noise is Description of No quiet Silencing spring Pusl’li_';‘";:‘ig::’e';':gi'on MODELS

produced. This sound (pull-in noise) is reduced by putting shock > mec mechanism -

absorbing material in the stator's magnetic pole part. No release lever 10 1081 1052 BXW

In option S2, in addition to the pull-in noise reduction mechanism, the Has release lever 12 1251 1252 BXR """"""""""""""""""""

silencing spring (option S1) is also supplemented. *Option 10 uses standard specifications.
BXL B
BXH

BXL-06-12S1G 24V 11DIN L

MIKI PULLEY 347
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SPRING-ACTUATED BRAKES

B XL Models

Items Checked for Design Purposes

I Precautions for Handling
M Brakes

Most electromagnetic braking systems are made using flexible
materials. Be careful when handling such parts and materials as
striking or dropping them or applying excessive force could cause
them to become damaged or deformed.

M Lead Wires

Be careful not to pull excessively on the brake lead wires, bend them at
sharp angles, or allow them to hang too low.

I Precautions for Mounting
B Affixing the Rotor Hub

Affix the rotor hub to the shaft with bolts, snap rings, or the like such
that the rotor hub does not touch the armature or stator.

M Bolts and Screws
Implement screw-locking measures such as use of an adhesive thread-
locking compound to bolts and screws used to install brakes.

H Shafts
The shaft tolerance should be h6 or js6 class (JIS B 0401).

348 MIKIPULLEY

B Accuracy of Brake Attachment Surfaces

Ensure that the concentricity of the centering mark and shaft and the
perpendicularity of the brake mounting surface and shaft do not
exceed the following allowable values.

- Concentricity of centering mark and shaft
BXL-06: 0.4 T.I.R. or below
BXL-08: 0.4 T.L.R. or below
BXL-10: 0.4 T.I.R. or below

Retaining ring

BXL-12: 0.6 T.LR. or below
BXL-16:0.6 T.LR. or below Koy
« Perpendicularity of stator mounting
surface Bolt

BXL-06: 0.04 T.I.R. or below
BXL-08:0.05 T.I.R. or below i
BXL-10:0.05 T.I.R. or below
BXL-12:0.06 T.I.R. or below
BXL-16:0.07 T.I.R. or below

NNNZ
4 ﬁ\retainer
Shaft




I Precautions for Use

M Environment

These brake units are dry braking systems, meaning that the torque
will drop if oil residue, moisture, or other liquids get onto friction
surfaces. Attach the protective cover when working in areas with oil,
moisture, dust, and other particles that could affect the braking
system.

W Power Supply Voltage Fluctuations

Full braking performance may not be guaranteed with extreme
changes in power supply voltage. Make sure to keep power supply
voltage to within == 10% of the rated voltage value.

M Operating Temperature
The operating temperature is -10° C to 40° C (no freezing or condensation).
If you will use the product at other temperatures, consult Miki Pulley.

B Manual Release

BXL models can be released manually.

Alternately tighten screws in two or three of the tap holes on the plate
to press the armature.

The screw tips will push against the armature and release it with about
a 90° rotation. Do not force the screws in more than that.

M Air Gap Adjustment

BXL models do not require air gap adjustment. The brake air gap is
adjusted when the braking system is shipped from the factory. When
first used, no gap adjustment is needed, so do not rotate the nut.

M Initial Torque
The torque may be lower than the indicated value at initial use. In such
cases, run it to break in the frictional surface before use.

M Circuit Protectors

If using a power supply that is not equipped with a circuit protector for
DC switching, make sure to connect the recommended circuit
protector device in parallel with the brake.

I Recommended Power Supplies and Circuit
Protectors

Recommended power supplies
Rectification

Input ACpower  Brake voltage ethod Brake size R“‘;T;’;j;",‘:“ R
AC100V 50/60Hz DC24V Si’f‘gl'ﬁ;fa*}f‘ese' 06,08,10 BES-20-71-1
AC100V 50/60Hz Dc24y  Single-phase, 12,16 BES-20-72-1
ACI00V50/60Hz  DC4sv  Sidle-phase,  gg 0810 BEW-IR
AC100V 50/60Hz pcoov  Singlephase 608101216 BEW-R
AC200V 50/60Hz DC24V Si’f‘gl'ﬁ;g’a*fese' 06,08,10 BES-20-71
AC200V 50/60Hz D24y Single-phase, 12,16 BES-20-72
AC200V50/60Hz  DCoov  Sidle-phase, o608 10,1216 BEW-2R
AC200V 50/60Hz pcoov  Sindlephase 608101216 BEW-2R

* A DC power supply such as a battery can also be used to supply the 24 V DC required for the brake
voltage.

Recommended circuit protectors

Rectification Recommended circuit

Input voltage Brake voltage method protector (varistor)
DC24v DC24v - NVD07SCD082 or an equivalent
AC100V 50/60Hz Daasv  Singlephase,  nypo7scD220 or an equivalent
AC100V 50/60Hz DC90V S"f‘gl'ﬁ“nl;'a*fese' NVD075CD220 or an equivalent
AC200V 50/60Hz Deoov  Single-phase: Nyp75CD470 or an equivalent

* NVD [ SCD [] parts are manufactured by KOA Corporation.
* DC24V indicates a product recommended with a stepdown transformer or the like.

Included varistors

Brake voltage Included varistors

DC24v NVD07SCD082 or an equivalent
DC45V No varistor provided
DCooV No varistor provided
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SPRING-ACTUATED BRAKES

~ Models
—
=
o Specifications |
= i Coil (at 20°C i
o Static oil (a ) Heat Max.  Rotating part Allovlv_able LTo.t.aI Armature  Armature
Model = ity y resistance (GELLD i e 2 pull-intime release time Wi
= ®  torque Voltage Wattage Current Resistance speed inertia energy rate energy tols] o [5] [kg]
m Ts[N-m] [V W] [A] (0] [min™] J[kg-m?] Ebae [J] ET[J] ? =
I DC24 15 0.63 384 F
(gn) BXH-06-10 06 4 DC45 12 0.27 169 F 5000 325%X10°° 700 20X 108 0.040 0.020 0.9
(o) DC90 12 013 677 F
—
c DC24 23 094 256 F
I BXH-08-10 08 8 DC45 18 0.41 110 F 5000 5.75X10-° 1100 35X 108 0.045 0.020 1.3
I DC90 18 0.21 440 F
m DC24 27 1.14 211 F
E BXH-10-10 10 16 DC45 25 0.54 83 F 4000 130X 104 1300 6.2 X 108 0.070 0.025 23
DC90 25 0.27 331 F
x DC24 35 1.46 16.2 F
BXH-12-10 12 32 3600 320X 104 1600 9.0 X 108 0.090 0.025 34
> DC9 30 033 271 F
x DC24 39 1.64 14.6 F
m BXH-16-10 16 44 3000 6.93 X104 2200 11.4 X 10° 0.125 0.030 54
W DC9 39 043 207 F
* The armature pull-in time and armature release time are taken during DC switching.
* See the operating characteristics page for the armature pull-in time and release time during AC-side switching (half-wave rectified).
K
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»J« Lead wire length: 400
Unit [mm]
Size A B C D E F H | J K L M N R S T u a d b t
06 83 73 73 28 26.5 22 3 10 20.5 395 14 336 20 4.5 9 2—M5 30° 0.15 1 4 1.5
08 96 86 86 35 32 25 3 12 20 41 17 35 208 55 10 2—M5 30° 0.15 14 5 2
10 116 104 104 42 38 30 3 9.5 21 475 25 41 253 65 12 2—-M6 30° 02 19 6 2.5
12 138 124 124 50 45 35 4 2 19 49.8 30 435 233 6.5 12 2—M6 30° 0.2 24 8 3
16 158 142 143 59 55 45 4 14 225 575 35 51 27.7 9 15 2—M8 40° 0.25 28 8 3
How to Place an BXH-06-10G 24 11DIN

Order

Size

350 MIKIPULLEY

Option number
10: Standard

T

Bore diameter (dimensional symbol d)
Voltage (Specifications table)

*Contact Miki Pulley for assistance with bore diameters, d, not listed in the Dimensions tales and voltages not listed in the Specifications table.
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Made to Order
I Release Lever

Option No.: 12 Release lever position — a7

In addition to the manual release tap Il

of the standard product, we also offer g i o
an optional manual release lever. See M

the dimensions table below for the

ELECTROMAGNETIC
CLUTCHES & BRAKES

) ) . >
dimensions of brakes with release levers. - o
Other specifications are the same as the
standard specifications. %
-
oM 2 ©
<T jo)
s g 9 & 1
al § O o
;i
SERIES
ELECTROMAGNETIC-
ACTUATED MICRO
Lead wire length: 400 CLUTCHES & BRAKES
ELECTROMAGNETIC-
ACTUATED
Unit [mm] CLUTCHES & BRAKES
Modde A B € D E F G H I J K L M N O P Q@ R Y U V s a d b t ELECTROMAGNETIC
BXH-06-12 83 73 73 28 265 22 428 3 10 205 495 14 337 20 26 8 24 45 64 73 16 9 015 11 4 15 CLUTCH & BRAKE
UNITS
BXH-08-12 96 86 8 35 32 25 454 3 12 20 56 17 353 208 4 122 27 55 95 8 20 10 02 14 5 2
BXH-10-12 116 104 104 42 38 30 539 3 95 21 625 25 422 253 45 1625325 65 130 103 28 12 025 19 6 25 SPRING-ACTUATED
BXH-12-12 138 124 124 50 45 35 583 4 12 19 698 30 454 233 5 200 40 65 160 121 36 12 025 24 8 3 BHAKE
BXH-16-12 158 142 143 59 55 45 665 4 14 225 755 35 533 277 6 230 44 9 18 140 36 15 025 28 8 3
ELECTROMAGNETIC
TOOTH CLUTCHES
I Quiet Mechanism (Silencing Spring)
. BRAKE MOTORS
Option No.: S1 Rotor
There is a extremely small structural backlash (see figure on the right) Rotor hub
between the rotor and the rotor hub. In applications that are prone to POWER SUPPLIES
microvibrations of the drive shaft such as single-phase motors, this
backlash may produce rattling (banging). The silencing spring for the
rotor hub reduces this rattling. _
Silencing
spring

I List of Option Numbers

Description of options No quiet mechanism With silencing spring

No release lever 10 10S1
Has release lever 12 1281
* Option 10 uses standard specifications.
BXH-06-12S1G 24V 11DIN
Lomion no.
To download CAD data or product catalogs: www.mikipulley.co.jp

MODELS

MIKI PULLEY 351
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SPRING-ACTUATED BRAKES

BXH Models

Items Checked for Design Purposes

I Precautions for Handling
M Brakes

Most electromagnetic braking systems are made using flexible
materials. Be careful when handling such parts and materials as
striking or dropping them or applying excessive force could cause
them to become damaged or deformed.

M Lead Wires

Be careful not to pull excessively on the brake lead wires, bend them at
sharp angles, or allow them to hang too low.

I Precautions for Mounting

B Affixing the Rotor Hub

Affix the rotor hub to the shaft with bolts, snap rings, or the like such
that the rotor hub does not touch the armature or stator.

M Bolts and Screws
Implement screw-locking measures such as use of an adhesive thread-
locking compound to bolts and screws used to install brakes.

M Shafts
The shaft tolerance should be h6 or js6 class (JIS B 0401).

352 MIKIPULLEY

Bl Accuracy of Brake Attachment Surfaces

Ensure that the concentricity of the centering mark and shaft and the
perpendicularity of the brake mounting surface and shaft do not
exceed the following allowable values.

- Concentricity of centering mark and shaft
BXH-06: 0.4 T.I.R. or below
BXH-08: 0.4 T.I.R. or below
BXH-10: 0.4 T.I.R. or below
BXH-12: 0.6 T.L.R. or below
BXH-16:0.6 T.I.R. or below

- Perpendicularity of stator
mounting surface
BXH-06: 0.04 T.I.R. or below
BXH-08:0.05 T.I.R. or below
BXH-10:0.05 T.I.R. or below
BXH-12:0.06 T.I.R. or below
BXH-16:0.07 T.I.R. or below

Retaining ring

7
|
<

%ﬁtainer
Shaft

Bolt



I Precautions for Use
B Dedicated for Holding

These brakes are dedicated holding brakes. Do not use them for
ordinary braking, except for emergency braking in the event of a
power outage or the like.

M Environment

These brake units are dry braking systems, meaning that the torque
will drop if oil residue, moisture, or other liquids get onto friction
surfaces. Attach the protective cover when working in areas with oil,
moisture, dust, and other particles that could affect the braking
system.

M Power Supply Voltage Fluctuations

Full braking performance may not be guaranteed with extreme
changes in power supply voltage. Make sure to keep power supply
voltage to within & 10% of the rated voltage value.

B Operating Temperature

The operating temperature is -10°C to 40°C (no freezing or
condensation). If you will use the product at other temperatures,
consult Miki Pulley.

B Manual Release

BXH models can be released manually.

Alternately tighten screws in two or three of the tap holes on the plate
to press the armature.

The screw tips will push against the armature and release it with about
a 90° rotation. Do not force the screws in more than that.

M Air Gap Adjustment

BXH models do not require air gap adjustment. The brake air gap is
adjusted when the braking system is shipped from the factory. When
first used, no gap adjustment is needed, so do not rotate the nut.

M Circuit Protectors

If using a power supply that is not equipped with a circuit protector for
DC switching, make sure to connect the recommended circuit
protector device in parallel with the brake.

I Recommended Power Supplies and Circuit

Protectors

Recommended power supplies

Input AC power ~ Brake voltage Re“iﬁ‘atff" Brakesize  Recommended

metho power supply model

ACI00V50/60Hz  DC2av  Singlephase,  g50810  BES-20-71-1
AC100V50/60Hz  DC24V Sl 12,16 BES-20-72-1
AC100V50/60Hz  DC45V Single-phase,  06,08,10 BEW-1R
AC100V50/60Hz  DC90V Singlephase,  6,08,10,12,16  BEW-R
AC200V50/60Hz  DC2av  Singlephase, o608 19 BES-20-71
AC200V50/60Hz  DC24V SIS, 12,16 BES-20-72
AC200V 50/60Hz DC90V Siﬂgl'fe_w;‘jesel 06,08,10,12,16 BEW-2R
AC200V 50/60Hz DC9OV Siﬂgl'fe_jv’;‘jge' 06,08,10,12,16 BEW-2R

* A DC power supply such as a battery can also be used to supply the 24 V DC required for the brake
voltage.

Recommended circuit protectors
Recommended circuit

353

ELECTROMAGNETIC
CLUTCHES & BRAKES

Input voltage Brake voltage Rectification method protector (varistor) SERIES
DC24v DC24v - NVD075SCD082 or an equival
Single-phase, , ELECTROMAGNETIC-
AC100V 50/60Hz DC45V S-ha||f_wflve NVD07SCD220 or an equivalent ACTUATED MICRO
AC100V 50/60Hz DCIOV v as® NVD07SCD220 or an equivalent CLUTCHES & BRAKES
AC200V 50/60Hz DCIOV Siﬂgl'fe_;f,’;“fger NVDO7SCD470 or an equivalent ELECTROMAGNETIC-
* NVD [1SCD [] parts are manufactured by KOA Corporation. ACTUATED
* DC24V indicates a product recommended with a stepdown transformer or the like. CLUTCHES & BRAKES
. ELECTROMAGNETIC
Incl varistor
cluded varistors CLUTCH & BRAKE
Brake voltage Included varistors UNITS
DC24v NVD07SCDO082 or an equivalent SPRING-ACTUATED
DC45V No varistor provided BRAKE
DCooOV No varistor provided
ELECTROMAGNETIC
TOOTH CLUTCHES
BRAKE MOTORS
POWER SUPPLIES
MODELS
BXW
BXR
BXL
BXH B
BXL-N

MIKIPULLEY 353



SPRING-ACTUATED BRAKES

-
A L Models
—
=
o Specifications |
> Static Coil (at20°C) Max. Rotating part  Allowable Total  Armature Armature  Applicable
() v friction joat rotation  momentof  braking ener brakin, ull-in release  motoroutput Mass
Model N - resistance P 9 v 9 pu A P
= ®  torque Voltage Wattage Current Resistance s | SPeed inertia rate energy time time (Reference)  [kg]
rm T(N.m] [V Wl [A] [l [min-7  J[kg *m?] Pbal [W] Er [J] ta [s] tar[s]  Four poles [kW]
I 24 19.0 0.793 303 F
™ BXL-08-10N-002 08 2 99 19.0 0.192 5158 F 3600 6.3X10°° 60.0 5.0 X107 0.030 0.050 0.1/0.2 14
171 19.0 0.111 1539 F
‘.
( 24 190 0793 303 F
I BXL-08-10N-004 08 4 929 19.0 0.192 5158 [F 3600 6.3X10-° 60.0 5.0 X 107 0.040 0.040 0.4 14
I 171 19.0 0.111 1539 [
m 24 28.0 1.166 20.6 F
@ BXL-10-10N-008 10 8 929 28.0 0.283 350.0 F 3600 13.8X10°3 70.0 8.0 X 107 0.050 0.050 0.75 2.7
171 280 0.164 1044 F
0
x 24 28.0 1.166 20.6 B
> BXL-10-10N-015 10 15 99 28.0 0.283 350.0 F 3600 13.8 X103 70.0 8.0 X 107 0.070 0.030 1.5 2.7
N
m 171 28.0 0.164 1044 F
w 24 350 1460 164 F
BXL-12-10N-022 12 22 99 350 0353 280.1 F 3600 33.8%x10°° 90.0 12.0 X 107 0.080 0.060 22 4.7
171 350 0.205 8355 F
24 350 1460 164 F
BXL-12-10N-030 12 30 929 350 0353 280.1 [F 3600 33.8%X10-° 90.0 12.0x10”  0.100 0.030 3.0 4.7
171 350 0205 8355 [F
24 420 1753 137 F
BXL-16-10N-040 16 40 99 42.0 0424 2333 F 1800 735x%x10 ° 120.0 16.0 X 107 0.100 0.070 37 6.3
171 420 0246 696.1 F
24 55.0 2294 105 [F
BXL-16-10N-060 16 60 99 55.0 0556 178.1 F 1800 746 X10°° 150.0 16.0 X 107 0.100 0.050 55 6.7
171 55.0 0322 5316 F
24 55.0 2294 105 F
BXL-16-10N-080 16 80 99 55.0 0556 178.1 F 1800 746 X 10 150.0 16.0 X 107 0.100 0.030 75 6.7
171 550 0322 5316 F

*The armature pull-in time and armature release time are taken during DC switching.

Type 1 Type 2

»LL— Lead wire UL3398 AWG18 Lead wire UL3398 AWG18

Length: 400mm Length: 400mm

Model Type A B D E F G 1 J K I8 M N R 5 T a d b t
BXL-08-10N-002 1 94 85 35 32 25 35 9 24 457 17 407 24 5.5 12 30 0.3 1 4 15
BXL-08-10N-004 1 94 85 35 32 25 35 9 24 457 17 407 24 5.5 12 30 0.3 14 5 2
BXL-10-10N-008 1 124 110 40 38 30 42 10 22 487 25 427 26 6.5 12 30 03 18 6 25
BXL-10-10N-015 1 124 110 40 38 30 42 10 22 487 25 427 26 6.5 12 30 03 20 6 2.5
BXL-12-10N-022 1 150 130 49 45 35 50 18 25 5741 30 511 29 6.5 14 30 03 24 8 3
BXL-12-10N-030 1 150 130 49 45 35 50 18 25 5741 30 511 29 6.5 14 30 03 24 8 3
BXL-16-10N-040 1 165 150 62 55 45 62 18 24 63.1 35 551 28 9 15 30 03 28 8 3
BXL-16-10N-060 2 165 150 64 61 50 64 20 29 681 35  60.1 33 © 15 15 03 37 10 35
BXL-16-10N-080 2 165 150 64 61 50 64 20 29 681 35 60.1 33 9 15 15 03 37 10 35

How to Place an

Order BXL-08-10N-004-24V-11

Size J -DBore diameter (dimensional symbol d)

Static torque (refer to the Voltage (refer to the specifications table)
specifications table)

* Contact Miki Pulley for assistance with bore diameters, d, not listed in the Dimensions tales and voltages not listed in the Specifications table.
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I Plate Installation

Standard installation is performed using stator installation, but a plate
installation specification is also available as an option. Please contact
Miki Pulley for assistance if desiring to use plate installation.

I Quiet Mechanism

There is a slight backlash between the rotor and the rotor hub. The
armature may also strike the surface of the magnetic poles on the stator
when electricity flows, generating a noise. There is a quiet mechanism
available that works to suppress such clattering noises as well as
operating noise. Please contact Miki Pulley for details.

Stator Armature

Rotor

Plate

Rotor hub

Items Checked for Design Purposes |

I Precautions for Handling
B Brakes

Most electromagnetic braking systems are made using flexible
materials. Be careful when handling such parts and materials as
striking or dropping them or applying excessive force could cause
them to become damaged or deformed.

M Lead Wires

Be careful not to pull excessively on the brake lead wires, bend
them at sharp angles, or allow them to hang too low.

B Frictional Surface
Since these are dry brakes, they must be used with the frictional
surface dry. Keep water and oil off of the frictional surfaces when
handling the brakes.

I Precautions for Use

B Environment
These brake units are dry braking systems, meaning that the
torque will drop if oil residue, moisture, or other liquids get onto
friction surfaces. Attach the protective cover when working in
areas with oil, moisture, dust, and other particles that could affect
the braking system.

B Operating Temperature
The operating temperature is from 0°C to 40°C (no freezing or
condensation). If you will use the product at other temperatures,
consult Miki Pulley.

B Power Supplies
BXL-N models use commercial AC 220 V or 380 V single phase,
half-wave rectified. Select as appropriate for your application.

B Power Supply Voltage Fluctuations
Full braking performance may not be guaranteed with extreme
changes in power supply voltage. Make sure to keep power supply
voltage to within & 10% of the rated voltage value.

B Air Gap Adjustment
BXL-N models do not require air gap adjustment. The brake air gap
is adjusted when the braking system is shipped from the factory.

B Circuit Protectors
If using a power supply for separate DC switching, make sure to
connect the recommended circuit protector device in parallel with
the brake.

I Recommended Power Supplies and Circuit
Protectors

. . Frequency Input AC voltage
Model Rectification method [Hz] V]
BEM-2T Single-phase, half-wave 50/60 AC220
BEM-4T Single-phase, half-wave 50/60 AC380

*1 The values given are for when there is electricity flowing to the brake coil.
*2 NVD [] SCD [ parts are manufactured by KOA Corporation.

I Precautions for Mounting
B Precautions for Mounting

Use a bolt or snap ring to lock the rotor hub onto the shaft.

H Shaft

The shaft tolerance should be h7 class (JIS B 0401).

M Bolts and Screws

Implement screw-locking measures such as use of an adhesive
thread-locking compound to bolts and screws used to install
brakes.

B Accuracy of Brake Attachment Surfaces

Ensure that the concentricity (X) of the centering mark and shaft
and the perpendicularity (Y) of the brake mounting surface and
shaft do not exceed allowable values.

Allowable concentricity and perpendicularity values for the

BXL-N Models
. Concentricity (X) Perpendicularity (Y)
size TAR. [mm] TLR. [mm]
08 0.4 0.05
10 0.4 0.05
12 0.6 0.05
16 0.6 0.05
DC output voltage Recommended circuit protectors *2

*1 [V] (Varistor)

DC99 NVD07SCD220 or an equivalent

DC171 NVD14SCD820 or an equivalent
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SPRING-ACTUATED BRAKES

| Selection Procedure for Brakes for Braking

Consideration of Required Torque to Brake Loads

To select the appropriate brake size, you must find the torque required for braking T, and then select a size of brake that delivers a greater torque than T.

® Consideration of cases when load P Motor output (kW]
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conditions are not clearly known Tu= 9550 X P X 1) [N+ m] 0 Biake shaft otation speed min~"

When load conditions are unclear, assuming that the nr 1 : Transmission efficiency from motor to brake

motor has been selected correctly for the load, the

approximate torque can be obtained from the motor

output using the following equation. J: Total moment of inertia of load side
® Consideration when load conditions Jxn R[k?":z] ot

. n: otation speed [min—

can be clearly ascertained T (m + T1> XK [N*m] .. actal braking time [s]

When load conditions can be clearly ascertained, : T2: Load torque [N-m]

the torque T required for braking can be found K:  Safety factor (see table below)

using the following equation.
The sign of load torque T2 is minus when the load works in the direction that Load state Factor
assists braking and plus when it works in the direction that hinders braking. The  Low-inertia/low-frequency constant load 1.5
actual braking time tab is the time required from the start of braking torque Ordinary use with normal inertia 2
generation until braking is complete. When this is not clearly known at the  gh inertiarhigh-frequency load fluctuation 3

selection stage, a guideline value is used that factors in service life and the like.

Provisional Size Selection Select a brake of a size for which the torque T found in the equation of step 1 satisfies the following equation.

A brake of a size for which torque T found from the equations above satisfies the following equation must be selected.

To>T (Or Tm) [N-m] Tb: Brake torque [N-m] * For brake torque, treat Ts as equaling Tb. (Ts: Static friction torque from specifications table)

Consideration of Energy

\
N
3

When the load required for braking is sufficiently small, the size can be selected considering only torque T as described above. Given the
effects of heat generated by braking, however, the following equation must be used to confirm that the operation frequency per unit
time and the total number of operations (service life) meet the required specifications.

Use the following equation to find the energy Eb required for T JXn’ To Ul
a single braking operation. - 182 To £ T

The sign of load torque T £ is plus when the load works in the direction that assists braking and minus when it works in the direction that hinders braking.

® Confirm the frequency S of operations that can

be performed per minute 60X Phas ‘

Find the frequency of operations that can be performed S = [times/min] FPba2: Allowable braking energy rate [W]
per minute using the equation at right to confirm that Eb Eb : Energy required for one braking
the desired operation frequency is sufficiently smaller operation [J]

than the value found.
® Confirm the total number of operations (service life)

Find the total number of operations (service life) using L= AL [times]  Er. Total braking energy ]
the equation at right, and then check that it meets the Eb
desired service life.

Consideration of Braking Time

When there are limits on the time required to decelerate or tar: Armature release time [s]
stop the load, use the equation at right to confirm that the ~ ttb= tid +tar +tan " "7 )

A . . N tid: Initial delay time [s]
total braking time ttb satisfies requirements.

Here, actual braking time tab is the time from the start of tab= JXn [S]
braking torque generation to the completion of braking. - =
Find it with the following equation. 9.55% (To£Ts)

The sign of load torque T2 is plus when the load works in the direction that assists braking and minus when it works in the direction that hinders braking.

Consideration of Stopping Precision

To confirm stopping precision, find the stopping angle 0= 6XnX|tia+tar+ l tab [O] terAfmature relﬁasetime [s]
(rotation) using the following equation. 2 tid: Initial delay time [s]

€ aQ

The variation in stopping precision--i.e., stopping precision
A6 —-can be found empirically with the following equation A46==%0.15%6 [°]
and used as a guide.
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| Selection Procedure for Brakes for Holding

ad a

Qo

Consideration of Required Torque to Hold Loads

Use the following equation to find the torque T required to hold a load while stationary.

= Load stat Fact
T=T2 max X K[Nem] oadstate actor
Low inertia/small load fluctuations 15
T2 max: Max. load torque [N-m] . Ordinary use with normal inertia 2
K: Safety factor (see table at right) o .
High inertia/large load fluctuations 3

Provisional Selection of Size

A brake of a size for which torque T found from the equations above satisfies the following equation must be selected.

Ts> T [Nem] Ts: Static friction torque of brake [N-m]

Consideration of Energy

When considering a brake with the objective of holding loads, braking is limited to emergency braking.
Use the following equation to find the braking energy Eb for a single operation required for emergency braking. You must confirm that
this result is sufficiently smaller than the allowable braking energy Eva £ of the selected brake.

2 J: Total moment of inertia on load side [kg-m?]
Ep= JXn To " Rotation speed [min~1]
- 182 To + T2 To: Brake torque [N:m]

T2 max: Max. load torque [N-m]

The sign of maximum load torque T2 max is plus when the load works in the direction that assists braking and minus when it works in
the direction that hinders braking.

Eb < Epas [J]

When using brakes for both holding and braking and the specification is indicated by allowable braking energy rate Poa , check under
the following conditions.

Eb <€ 60 X Pras [J]

Consideration of Number of Operations

The total number of braking operations (service life) when performing emergency braking L must be found using the following
equation to confirm that required specifications are satisfied.

L= % [times] En:Total braking energy [J]
b

Note that the frequency of emergency braking will also vary with operating environment; however, it should be about once per minute
or better. When the braking energy of a single operation Eb is 70% or more of the allowable braking energy Eva£ , however, allow the
brake to cool sufficiently after emergency braking before resuming use.
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SPRING-ACTUATED BRAKES

BXW/BXR/BXL/BXH Models

Selection Example 1 |

I Braking Brakes Used in Raising Loads

Selection of a brake to brake the load is as follows, as the above figure
illustrates.

Motor (brake shaft) rotation speed n 1800 [min™"]
Load shaft rotation speed n 60 [min-]
Moment of inertia of motor-side gear bl 1.5 X 10~2 [kg-m?]
Moment of inertia of load-side gear 12 1.5 X 1072 [kgem?]

Moment of inertia of load-side drum J3 4.30 [kg-m?]
Moment of inertia of motor with speed reducer Jw 6 X 107 [kg-m?]
Moment of inertia of load Ja 15.67 [kg-m?]
Load-side torque T 62.5 [Nem]
Number of braking operations of brake L 53,000 cycles or more
Brake operating frequency S 0.1 [cycles/min]

* The number of braking operations and operation frequency treat one ascending operation and one
descending operation together as one cycle.

* The number of braking operations of the brake is treated as 6 (operations/h) X 8 (h/day) X 365
(days/year) X 3 (years).

358 MIKIPULLEY

H Consideration of Torque

The torque required for braking is calculated from the above
specifications, compared to the dynamic friction torque in the catalog,
and the appropriate brake size is selected.

- Calculating the inertial moment converted to brake shaft inertial
moment Js
We use the following equation to calculate the moment of inertia
converted to the brake shaft (motor shaft) moment of inertia
Jalkgem?]. Here, R represents the ratio of the motor rotation speed to
the load shaft rotation speed.

Je=Jw+ (Ji+J2+J3+Ja) XR? [kgem?]

Je=6X10"3+(1.5X10724+1.5X1072+4.30+15.67)
X (60/1800) 2
=2.8X107[kg*m?]

- Calculating the load torque converted to brake shaft load torque T2
We use the following equation to calculate the load torque
converted to the brake shaft (motor shaft) load torque Tz [Nem].
However, n indicates the transmission efficiency, which is 0.85 in
this selection.

TB:RXT/n [Nem]
T:=60/1800X62.5/0.85=2.45 [N°m]

- Calculating the torque required for braking T
Use the following equation to calculate the torque required for
braking T [N-m].
Here, the conditions are set as follows.

* The guideline for actual braking time tab is 2.0 [s].

* The sign of load torque Tr is minus when ascending because the load works in the direction that
assists braking and plus when descending because the load works in the direction that hinders
braking.

* Select a safety factor K of 3.0, based on operating conditions.

Ascending

_ JsXn
Tup= (9.55><tab T”) K

_ (2.8X1072x1800 _ ) . .
Tup—( 9.55%2.0 2.45 )X3.0=0.57 [N m]
Descending

_ Js Xn
Toown= <—9.55Xtab +T0>XK

S <2.8x1o-2x1soo
DOWN =

9.55%2.0 +2.45>X3.0=.15.3 [Nem]

Since the result of the above shows that required torque is 15.3 [Nem],
check the specifications in the catalog and select size 12 (dynamic
friction torque of 16.0 [N-m]) of the BXL models of brakes for braking.



B Consideration of Energy

Confirm that the brake selected based on required torque satisfies the
required specifications for number of braking operations and braking
frequency.

« Calculating the total moment of inertia J
Adding the inertial moment converted to brake shaft inertial
moment J8 that was just calculated to the inertial moment of the
rotating parts of the provisionally selected BXL-12 (catalog value of
33.75 X 10~%), we arrive at the total moment of inertia.

=2.8X1072+4+33.75%X10°°
%2.83X107[kg°m?]

L

Calculating the amount of energy required for one braking operation Eb
The calculated total moment of inertia is used to calculate the
energy required by a single braking operation. Here, the sign of load
torque Tz is plus when ascending because the load works in the
direction that assists braking and minus when descending because
the load works in the direction that hinders braking.

Ascending
Epuos JXn? Tb
7182 To+Te
.. - 2:83X107X1800* 16.0
® 182 16.0+2.45
£437[J]
Descending
JXn? To
= X
Boom= 82 * To-T
Eooune -2:83%1072X1800° 16.0
182 16.0—2.45
£595[J]

Confirm the frequency S of operations that can be performed per
minute

Substitute the energy required for a single braking Eb calculated
above and the allowable braking energy rate Pbas for the BXL-12
(catalog value 133.3 W) into the following equation and calculate
the frequency S of operations that can be performed per minute.

Ascending
60 X Pbas
Ebup

60Xx133.3
437

= 18.3 [times/min.]

Sup=

Sup=

Descending

60 X Pbae

Ebpown

60Xx133.3
595

= 13.4 [times/min.]

Spown=

Spown=

The desired operation frequency is sufficiently smaller than the
calculated operation frequency, so the specification is satisfied. Note
that the braking energy rate (catalog value) used in the calculation is
the value under ideal conditions, so the desired operation frequency
needs to be sufficiently small.

13.4 [times/min.] > 0.1 [times/min.]

- Calculating the total number of operations (service life)
Substituting in the just-calculated energy required for a single
braking Eb and the BXL-12 total frictional energy ET (catalog value of
9.0 X 107 [J]), we arrive at the total number of operations L.

If the energy of a single cycle of ascending and descending Eb is:

Eb= Ebup + Ebbown

Ex=1032[J]
The total number of operations L is:
Er
L= Eb
L 9:0x10’
~ 1032

= 87209 [cycles]

The desired total number of operations is fewer than the calculated
total number of operations (service life), so the specification is satisfied.

87,209 [cycles] > 53,000 [cycles]

B Consideration of Braking Time

Total braking time tw is calculated as the sum of actual braking time
tab, armature release time tar, and the initial delay time from start of
command input to start of operating input tid.

Here, the actual braking time is expected to be greater in the
descending direction, so only the case of descending is considered.
The sign of the load torque Tz is minus, since it is in the direction that
impedes braking.

JXn

tah= ————
9.55X (To—T2)
ta 2.83X1072X 1800
9.55% (16.0—2.45)
=0.39[s]

Here, the armature release time tar of the BXL-12 from the catalog is
0.03 [s]. The initial delay time tid is the delay of the operation of relays
and the like, so we use 0.025 [s], the typical relay operation time. Thus,
the total braking time ti is:

tw=0.025+0.030+0.39
%0.445 [s]

Bl Consideration of Stopping Precision
When stopping precision (stopping distance) is restricted, calculate
stopping precision using the following equations.

9=6an (tid+tar+1/2xtab)
=2700[" ]

The variation in stopping precision--i.e., stopping precision 46 --can
be found empirically with the following equation and used as a guide.

40=%0.15%x0

=1405[" ]
This angle is the angle at the brake shaft, so when the stopping
precision 6 max is 2700 + 405 = 3105 [° ] and the drum diameter Dd is
0.5 [m], the braking distance Bd of load W is:

Bs=60 max/360 X RX 71 X D4
=(3105/360) X (60/1800) X 71 X 0.5
=0.45[m]

If there is no problem with the braking time and stopping precision,
BXL-12 can be selected.
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SPRING-ACTUATED BRAKES

BXW/BXR/BXL/BXH Models

Selection Example 2 || M Consideration of Torque

The torque required for holding is calculated from the specifications at

| H0|d|n Brakes Used in BaII Screw Drive Of Loads left, compared to the static friction torque in the catalog, and the
g appropriate brake size is selected.

- Calculating load torque converted to brake shaft load torque Tz
Use the following equation to calculate the load torque Tz [Nem].
Here, there is no external force F [N-m], gravitational acceleration g
[m/s?]is 9.8 [m/s’], R is the ratio of motor rotation speed to load shaft
rotation speed, and n is transmission efficiency, which in this
selection is 0.85.

Selection of a brake to brake the load is as follows, as the above figure
illustrates. Te=RX1/2m XPX (F+ uMg)/n [N°m]

T2=(900/1800) X 1/27r X0.01X% (0+0.2X500X%9.8)/0.85

m
oo
m
M
|
=
o
=
=
() )
=
m
|
n
M
—
(|
o
()
==
m
w
o
(o)
=
]
>N
m
w

Motor (brake shaft) rotation speed n 1800 [min™"]

Load shaft rotation speed ni 900 [min] =0.92[N°m]
Moment of inertia of motor v 0.001 [kg-m?]

Mass of load M 500 (kg] - Calculating the required holding torque T
Lead of feed screw z 001 mi Use the following equation to calculate the required holding torque
Shaft diameter of feed screw D 0.05[m] T. Here, safety factor Kis 2.
Length of feed screw | 1[m] T=To XK[N-m]
Friction coefficient of feed screw u 0.2 T=0.92X2

=1.84[N°m]

Since the result of the above shows that required torque is 1.84 [N-m],
check the specifications in the catalog and select size 06 (static friction
torque of 4.0 [N-m]) of the BXH models of brakes for holding.
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Bl Consideration of Energy During Emergency Braking
Brakes selected based on required holding torque are designed
primarily for holding, so their braking operations are limited to
emergency braking and the like. It is therefore necessary to check that
the braking energy per braking operation Eb during emergency
braking does not exceed the allowable braking energy Evas .
+ Calculating the moment of inertia of feed screws

Given a feed screw whose shaft has a length of 1 [m], diameter of

0.05 [m], and specific gravity of 7.8, the feed screw moment of inertia

Ja [kgem?] is:
= xMXD?

8
=% X (0.025?X 71 X 1X7.8X1000) X0.05?

%0.0048[kg * m’]

Calculating the moment of inertia of a linearly moving object
Use the following equation to calculate the moment of inertia Jx
[kg-m?] of a linearly moving object.
M-P?

W=+ ———

x=Ja an?

500X 0.01>
=0.0048+ AX7?

%6.1X107°[kg * m?]

Calculating the total inertial moment converted to brake shaft
inertial moment

The moment of inertia Jx [kgm?] of a linearly moving object found
above is added to the moment of inertia of the rotating parts of the
provisionally selected BXH-06 (catalog value of 3.25 X 10~°
kgem?) and the motor's moment of inertia Ju [kg-m?] to calculate the
total moment of inertia. Here, R represents the ratio of the motor
rotation speed to the load shaft rotation speed.

J=)xXR*+Im+Js[kg * m?]
-6.1X10-°X (% ) +0.001+3.25X 10~

=2.56X107°[kg * m?]

- Consideration of energy
We calculate the braking energy per braking Eb required for
emergency braking using the following equation. Here, the brake
torque Tb [N-m] is the catalog value of 4.0 [Nm] and the sign of the
load torque Tz is plus, since it works in the direction that assists
braking.

_ To
Bo= T8 X TorTs
£ 2:56X10°X1800°  __ 4.0
= 182 4.0+0.92
=37.10]

Since the calculated braking energy Eb does not exceed the BXH-06's
allowable braking energy Ebat (catalog value of 700 [J]), the
specification is satisfied.

37.1[J1<700[J]

M Consideration of Number of Operations

The total number of braking operations (service life) L when doing
emergency braking can be found using the following equation. Here,
the BXH-06's total braking energy ET is the catalog value of 2.0 X 10° [J].

Er
L= Eb
L= 2.0X10°
- 3741

= 53908 [times]
With these specifications, BXH-06 can be selected.

Note that the frequency of emergency braking has a major impact on
service life, so it should be about once per minute or better.
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SPRING-ACTUATED BRAKES

pas BXW/BXR/BXL/BXH
Models
—]
=
o Operating Characteristics |
> I Operating Time BXW Models Unit s
= " w Type Voltage  Size Switching tar ta
m 5 S 5 = 12v 01 0.015 0.008
. ©_ Se O
— £5 83 ES 83 Liype 24V 02 ' 0.015 0.008
— - _OE O¢f GE oc : 45v 03 DC side 0.025 0.025
) S - : (Braking use]
59 | 90V 04 0.030 0.030
() og | w 180V 05 0.035 0.035
' £ | ; - 12V 01 0.010 0.010
i Vs me e 2V 02 0.010 0.010
P ! Inital delay time Initial delay time ! (Holdingand 45V 03 DCside 0.020 0.035
- P (tc) )~ brakingusel  ggy 04 0.025 0.040
m w | 180V 05 0.030 0.045
w s 1\ ! 01 0.010 0.025
S, !
Qo ®5 |\ i 02 0.010 0.030
k= 1 1
oL || /N (Holsdi‘::euse] 2V 03 DC side 0.020 0.035
o0 = 1 : 04 0.025 0.040
> o | i1 'Armature release time Armature pullin time ! Time 05 0.030 0.045
P [tar] (a1 : .
= L P Rtype o1 0.020 0.035
>N 11 180%of rated dynamic torque (Ti) - (For servo 24V 03 DC side 0.020 0.050
m [ T‘\ i motors]
L ‘ 05 0.020 0.060
W [ [-IJ '\ 1 Damping torque
I 1 ! I B
e D | Stati | ‘.(/m%t ted torque (T ]
S| P R Pyl Phofretedtoraue (10 BXR LE Models (Holding use) Unit [s]
S [ torque 1 torque Y
= - (Ta) | (Ts) [ S Time Voltage Size Switching tar ta
i ! Actual D'ekmgume;wltab] [ Torque decaying time (td) 01 0.020 0.035
Dreg torque! | Actual torgue biild-up time (tap) | Release time tre) 24V 02 DC side 0.020 0.050
. Toraue build-Up time (to) ‘ 03 0.020 0.060
P |
L Driven BXR M d | (H |d )
» odels (Holaing use Unit [s]
§§ P Voltage Size Switching tar ta
P
§% P Stop 06 0.02 0.05
T Braking time (th) Time 08 0.02 0.08
Total braking time (ttb) 10 . 0.05 0.11
24V 1 DCside 0.03 012
tar: Armature release time 14 0.03 0.12
16 0.10 0.22
The time from when current shuts off until the armature returns to its
position prior to being pulled in and torque begins to be generated BXL Models (Braking use) Unit [s]
Voltage Size Switching tar tap tp ta
tap: Actual torque build-up time 06 0.020 0.015 0.035 0.035
) ) ) . 24V 08 0.020 0.015 0.035 0.040
The time from when torque first begins to be generated until it 45V 10 DC side 0.025 0.020 0.045 0.050
reaches 80% of rated torque 9oV 12 0.030 0.025 0.055 0.070
) . 16 0.035 0.030 0.065 0.100
tp: Torque build-up time 06 0.110 0.035 0.145 0.035
08 0.110 0.040 0.150 0.040
1 i i 0/
The time from when current flow is shut off until torque reaches 80% é:z o ACside iR e 5T SR
of rated torque 12 0.180 0.095 0275 0.070
o 16 0.180 0.100 0.280 0.100
ta: Armature pull-in time
The time from when current flow first starts until the armature is pulled BXH Models (Holding use) Unit [s]
inand torque disappears Voltage  Size Switching tar ta
06 0.020 0.040
i . 24V 08 0.020 0.045
tia: Initial delay time 5y 10 bC side 0,025 0.070
) ) L 90V
The time from start of command input to actuation input or release 12 0.025 0.0%
. : 16 0.030 0.125
input to the main brake body 06 0.070 0.040
08 0.080 0.045
o0 ACside 0.090 0,070
12 0.120 0.090
16 0.140 0.125
BXL-N Models (Braking use) Unit [s]
Voltage Size Switching tar ta
08-10N-002 0.050 0.030
08-10N-004 0.040 0.040
10-10N-008 0.050 0.050
2V 10-10N-015 0.030 0.070
99V 12-10N-022 DC side 0.060 0.080
171v 12-10N-030 0.030 0.100
16-10N-040 0.070 0.100
16-10N-060 0.050 0.100
16-10N-080 0.030 0.100
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Control Circuits |

I 45V,90V, and 96 V Specifications for BXW, BXR, BXL, and BXH Models (Single-phase

Half-wave Rectified)
CLUTCHES & BRAKES

B AC-side Switching B DC-side Switching
This is the usual switching method. Connection is simple. This method achieves even faster operational characteristics than
- AC-side switching.
Switch [ Diode —|
| - N |
N L~
=
100V AC ’ 8 ; ° ‘ = -
or = 3 i @ Brake 3 =
200V AC = SN 100 VAC £ g
3 S S Brake
‘ £ J ‘ 200V AC = =
© 3
B e i S 5

P cpe SERIES
I 12V and 24V Specifications for BXW, BXR, 1 90V, 96V, 180V, and 190 V Specifications ~ —
BXL, and BXH Models for BXW Models (Single-phase Full-wave ACTUATED MICRO
(Single-phase Full-wave Rectified) Rectified) e S
ELECTROMAGNETIC-
W DCside Switching W DC-side Switching ACTUATED
CLUTCHES & BRAKES
* Switeh Switch ELECTROMAGNETIC
& 5 5 < 5 ~ — CLUTCH & BRAKE
A ] g £ @ E 100V AC 8 & g UNITS
g =T 8 g Brak o sZ 3 S
£ g1 ° 2 @ e OOV A 2 ¢ = @ Brake SPRING-ACTUATED
o S © & BRAKE
M Circuit Protectors ELECTROMAGNETIC

TOOTH CLUTCHES

If using a power supply that is not equipped with a circuit protector for
DC switching, make sure to connect the recommended circuit
protector device in parallel with the brake. However, with some circuit BRAKE MOTORS
protectors, operation times may lengthen. In such cases, we

recommend use of varistors.

Select varistors from the following table based on brake size and AC

voltage before rectification.

Note that the 24 V specifications of BXL and BXH as well as all BXR

models are supplied with varistors. See Included varistors for each

POWER SUPPLIES

model.

Brake size Pre-rectlﬁc[avt]lon oltace Recommended varistor model
AC 30 or below NVD07SCD082 or an equivalent
Over AC30to AC 110 or below NVD07SCD220 or an equivalent

01~18
Over AC 110 to AC 220 or below NVD07SCD470 or an equivalent
Over AC 220 to AC 460 or below NVD14SCD820 or an equivalent
AC 30 or below NVD14SCD082 or an equivalent

. MODELS

Over AC30to AC 110 or below NVD14SCD220 or an equivalent

20~ 25

Over AC 110 to AC 220 or below NVD14SCD470 or an equivalent
Over AC 220 to AC 460 or below NVD14SCD820 or an equivalent
* NVD []SCD [ parts are manufactured by KOA Corporation.
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ELECTROMAGNETIC TOOTH CLUTCHES

ELECTROMAGNETIC TOOTH CLUTCHES
A

Meshing-type Electromagnetic-actuated Clutch
Has High Torque and Reliable Transmission

These electromagnetic tooth clutches are electromagnetic-actuated clutches of the type that transmit torque by

engaging tooth. Since torque is transmitted by engaging tooth, these clutches can transmit very high torque with a

SIMVEE B SIHOLNTD DILANOYINOY LD TS

compact size (five to ten times our dry-type single discs). They may be either full position, which engage everywhere
around their circumference, or single position, which engage at a set position, engaging in only one location per

revolution. The shape of the tooth tip may be either symmetrical or sawtooth. Symmetrical tips can be used in any
rotation direction, while sawtooth tips are faster than symmetrical tips and can engage at higher speeds.

I Compact, high torque
Since torque is transmitted by the meshing of the tooth, high torque transmission can be achieved with a compact form
factor.

I No drag torque
Since the tooth do not form a magnetic circuit, engagement and release can be faster, and there is no drag torque.

1 Easy mounting
Bearings are built in, so there is no centering of stator and rotor.

I Can be used in oily environments
Can be used in oily environments under some usage conditions.

I Special position engagement
Special tooth shapes can be made that mesh at multiple locations.
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| Available Models

ELECTROMAGNETIC
CLUTCHES & BRAKES
m_ Full position 546-[1-34-NF

546-[1-34-NS

Full-depth tooth

Single position

546- [1-34-RF
546- [1-34-RS

Sawtooth (right
rotation)

N
Sawtooth (left ) Full position 546-[1-34-LF
rotation) SERIES
Single position 546-[1-34-LS D

CLUTCHES & BRAKES
ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES
ELECTROMAGNETIC
N CLUTCH & BRAKE
| Tooth Shape/Construction uNITS
SPRING-ACTUATED
BRAKE
I Full-depth Tooth I Full Position
By far the most common tooth shape, it can be used rotating in either A common tooth shape that can mesh anywhere around the full :'(')%TT:?LMUA;:?S'C
direction. circumference.
I Sawtooth I Single Position BRAKE MOTORS
These have fewer tooth that the full-depth tooth type, and have a This tooth shape is for fixed position engagement, where only one
smaller angle of mesh insertion. They can thus engage at a relatively location meshes per revolution.
higher speed than full-depth tooth. ROVERSIRRLIES
Name of tooth shape NF NS RF RS LF LS
Type of tooth shape Full-depth tooth Full-depth tooth Sawtooth Sawtooth Sawtooth Sawtooth
Position Full Single Full Single Full Single
Rotational direction Both Both Right Right Left Left
* The reference point for rotation direction (rotor) is the direction as seen from the adapter plate. With armature input, the rotation direction is as stated. Note that with shaft input, the direction is the opposite.
Example: To get right rotation at shaft input, use a left-rotating sawtooth (L).
[NF] [NS] [RF] [RS] [LF] [LS]
Full-depth tooth, Full-depth tooth, Right-handed Right-handed Left-handed Left-handed
full-position single-position rotating sawtooth,  rotating sawtooth, rotating sawtooth,  rotating sawtooth,
full-position single-position full-position single-position
MODELS
546
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ELECTROMAGNETIC TOOTH CLUTCHES

546 Models

| Specifications

Allowable rotation

Coil (at20°C) E speed of engagement  Max. Mom]e[nkt g‘-’:r::; En Nu:le\:tel: o Armature Armature
Model & Tordue 52 [min=1] rotation pullintime  elease  Mass
® [N-m] Exciting ) ag speed sz ¥ time [kgl
Wattage Current Resistance & oy 2S5 n= ta[s]
voltage W n 0] 2 NF NS Sawtooth [min”] Rotor Armature S 2 £8 tar [s]
vl ® £2 2
546-12-34 12 175 DC24 133 0.55 44.0 F 50 30 100 1500 66X10-° 6.0Xx10-° 200 25 0.035 0.040 0.5
546-13-34 13 25 DC24 18.7 0.78 31.0 F 50 30 100 1500 1.5X10-4 12X10-* 220 30 0.040 0.050 0.9
546-15-34 15 50 DC24 21.3 0.89 27.1 F 50 30 100 1500 37X10-% 37X10°% 260 36 0.060 0.060 1.5
546-21-34 21 100 DC24 27.0 1.13 21.0 F 50 30 100 1500 87X10-% 52X10-% 290 36 0.080 0.070 24
546-23-34 23 250 DC24 36.2 1.51 15.9 F 50 30 100 1500 206X 10-° 1.85%X10-* 280 38 0.090 0.080 39
546-25-34 25 500 DC24 56.6 236 10.2 F 50 30 100 1500 488X 10-3 451X10-3 250 40 0.100 0.090 6.8
546-31-34 31 1000 DC24 79.7 332 7.2 F 50 30 100 1500 112X1072 1.28X10-2 195 40 0.110 0.110 1.1
546-32-34 32 2200 DC24 1140 475 5.1 F 50 30 100 1500 287X10-2 292X10-2 186 40 0.120 0.130 15.3

* The armature pull-in and release times are reference values under no load in a stationary state. They are generally longer depending on the size of the load and the operating state when engaged.
* The allowable rotation speeds of engagement NF and NS indicate, respectively, full-depth tooth/full position and full-depth tooth/single position.

Shaft bore dimensions
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Unit [mm]

4 Models compliant with Models compliant with
u ol B the new JiS standards the old JIS standards
s bepe  t T be ot T
s, M N With of éhriove Lead wire length: 500 12 10 3299% 12 41338 15
for the drive pin w508 13 15 5 :3:35 5 5 13:8; 5
3-e
g 0 6 25 siE 2
F ) b 15 —0015 +0061
4 % 25 8 oo 3 7 Yoos 3
44 e ol N (fardh T A A
o of o o T 1, N M= al 8 o
SL - =199 =W, 30 8% 3 7iE 3
) s P - o X BW 3 T o
h %z, M»@ 40 12 29918 310 39% 35
vl ax0- - A0N R2E=CC1 IS T RTORSCCSTS WSts
25 -
= s100° Diagram of mounting bore positions 50 14 —0% 35 12 s | 85
- for size 31 and size 32
K —0.018 +0.075
*The relationship between the positions of the keyway and mounting bore will differ from that Y 50 14 Zoosr 35 12300 3.5
shown in the diagram while the parts are fitted together. 60 18 208 4 15 $9075 5
*The dimension ¢ g marked with [*] does not apply for size 12. . .
60 18I 4 SR s
32
70 20 Z30% 45 1818 6
Unit [mm)]
Model Radial direction dimensions Axial direction dimensions
odel
B © D E E G e f g H K L M N (0] P S] U \ w a
546-12-34 57 52 225 26 272 36 20 M4 85 - 10 43 34 43 3.1 13 13 20 15 45 5 0.2
546-13-34 67 58 31 32 337 46 25 M5 85 45 1 49 39 49 35 14 13 25 165 5 6 0.3
546-15-34 82 75 365 42 445 60 35 Mé 10 45 12 55 42 61 48 22 19 35 18 6 8 0.3
546-21-34 95 88 46 52 55 70 45 M8 12 5.5 14 63 45 87 60 28 22 30 20 6 10 04
546-23-34 114 105 55 62 65 80 55 M8 12 7.8 18 69 50 9.0 65 33 22 30 24 6 10 0.4
546-25-34 134 127 68 72 75 95 70 Mi12 15 9.5 20 83 61 110 84 43 27 30 26 8 10 04
546-31-34 166 152 80 90 935 120 85 M12 15 9.5 22 935 66 131 114 53 32 35 31 10 12 0.5
546-32-34 195 175 95 100 1035 150 100 M12 19 115 24 110 80 140 117 63 32 40 385 10 12 0.5

How to Place an
Order

546-12-34-NF 24V 10DIN
S T l
Keyway standards DIN: Compliant with the new JIS standards

JIS: Compliant with the old JIS standards

Rotor bore diameter (dimensional symbol d)
Tooth shape
NF: Full-depth tooth, full-position NS: Full-depth tooth, single-position
RF: Right-handed rotating sawtooth, full-position  RS: Right-handed rotating sawtooth, single-position
LF: Left-handed rotating sawtooth, full-position LS: Left-handed rotating sawtooth, single-position

*Depending on your location and such, we may not be able to sell you our products. Please contact us for details.
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I When Found from Motor Output
The clutch-shaft conversion of motor torque (Tm) is:
9550-P

Tu= ——— « 1 [Nem] ©

P: Motor output [kW]
n: Clutch-shaft conversion of rotation speed [min-]
n : Transmission efficiency from motor to clutch

The required torque (T) when the motor is correctly selected for the load is:
T = TM'K [N,m] ............................................................... )

K: Safety factor

I When Load Rotation Starts After Engagement

The acceleration torque (TA) for starting up within n rotations is:

T Jon N 3
"= 955 INeml ®

J: Total moment of inertia on load side [kg-m?]
ta: Acceleration time [s]

Therefore, the required torque (T) is:
T= (TL + TA) K [N,m] ...................................................... (4)

Ti: Load torque [N-m]

Select the clutch size by searching the specification table for the clutch
whose value adequately satisfies the required torque (T).

Safety factor: K

Load state Factor
Low rotation speed/small torque fluctuation 1.5
Ordinary load/small torque fluctuation 2
High rotation speed/large torque fluctuation 3

Recommended Power Supplies and Accessory Parts ”

Model Rec ded power

BES-20-51 - BEH-10G
BES-20-51 « BEH-10G
BES-20-51 « BEH-10G
BES-20-51 - BEH-10G
BES-20-52 - BEH-10G
BES-20-52 « BEH-10G
BES-20-52 « BEH-10G
BES-20-52 - BEH-10G
BES-20-52 « BEH-20G
BES-20-52 « BEH-20G
BES-40-53 « BEH-20G
BES-40-53 - BEH-20G
BES-40-53 « BEH-20G
BES-40-53 « BEH-20G

546-12-34-[1 24v 1001
546-13-34-[1 24V 15[]
546-15-34-11 24V 20[]
546-15-34-[1] 24V 25[]
546-21-34-[1 24V 2501
546-21-34-[1 24V 30[]
546-23-34-11 24V 30[]
546-23-34-[1 24V 4001
546-25-34-[1 24V 4001
546-25-34-[1 24V 501
546-31-34-[1 24V 50[]
546-31-34-[1 24V 6001
546-32-34-[1 24V 6001
546-32-34-[1 24V 7001
* NVD[JSCD [C parts are manufactured by KOA Corporation.

Accessory parts

Shims (Inner diameter X Outer
diameter X Thickness), qty. 5 [mm]

10.3 X 13.7 X 0.1t
15.3 X 20.7 X 0.1t

Circuit protector (Varistor), qty. 1
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVDO07SCDO082 or an equivalent
NVDO07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVDO07SCDO082 or an equivalent
NVD07SCD082 or an equivalent
NVD07SCD082 or an equivalent
NVD14SCDO082 or an equivalent
NVD14SCD082 or an equivalent
NVD14SCDO082 or an equivalent
NVD14SCDO082 or an equivalent

20.3 X 27.7 X 0.1t
25.3 X 34.7 X 0.1t
25.3 X 34.7 X 0.1t
30.3 X 41.7 X 0.1t
30.3 X 41.7 X 0.1t
40.3 X 51.7 X 0.1t
40.3 X 51.7 X 0.1t
50.3 X61.7 X 0.1t
50.3 X 61.7 X 0.1t
60.3 X 71.1 X 0.1t
60.3 X 71.1 X 0.1t
70.3 X 79.7 X 0.1t

* Varistors need not be used when a BES/BEH model recommended power supply is used. For details, refer to the section on power supplies.

To download CAD data or product catalogs:

www.mikipulley.co.jp
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ELECTROMAGNETIC TOOTH CLUTCHES

546 Models

Items Checked for Design Purposes ‘

I Precautions for Mounting

This clutch is mounted for a through-shaft. The mounting example
shown below is for mounting on an ordinary through-shaft.

Non-magnetic collar and shim

Drive pin
P C-shaped retaining ring
- < ‘/—Sour gear
Rotor ) _— Spring pin
AN g
NN
DN | Adapter plate
b\ N
NN
Bolt
‘r
Stator———
Armature
Air gap "a"

@ Set the air gap between the teeth tips on the rotor and armature
sides so that it is the value “a” in the dimensions table. Shims may be
used to facilitate setting of the air gap.

@ Use a collar made of a non-magnetic material (such as stainless steel
or brass) to set the air gap. Use the reference values of the table
below for the length of the collar when centering bearings relative
to the adapter plate.

Collar lengths when using bearings to center

Recommended bearings when inner diameter of adanter plate is used as centering mark

A Bore diameter C.enteri.ng q
Size od [mm] dimension Bearing
2D [mm]

12 10 26 6000
13 15 32 6002
15 20 42 6004
15 25 42 6905
21 25 52 6205
23 30 62 6206
23 40 62 6908
25 50 72 6910
31 50 2 6210
32 70 100 6914

Ball bearings cannot be used as centering points for combinations of
the sizes and shaft diameters at right; in EGTEm RCERTERR
such cases, install centering positions on ' size  diarmeter  dimencion

the flange (gear, sprocket, or the like) on @d[mm] @D [mm]
which the adapter plate is mounted and 21 30 52
then find the centers. Use the following as 25 40 72

a reference for the precision of the 31 60 90
mounting surface of the armature 3 60 100
(adapter plate).

Armature (adapter plate) mounting surface precision

Size DinElenr:'s'i]ons Size Rl i
12 73 23 15.5
13 83 25 17.5
15 10.5 31 220
21 15.0 32 235

* Process the collar length to the negative tolerance and then make fine adjustments with shims.

* Five shims (0.1 mm in thickness) are provided for each shaft bore diameter.

* If not using the bearing to center, use a different collar design.

© When mounting, lock it securely in the axial direction so that there is
no play (rattle) in the axial direction.

O We recommend a tolerance of h6 or j6 for the shaft when mounting.

© This clutch is for through-shafts; when using it on butt shafts, align
one of the shafts with a bearing. Using a MIKI PULLEY CENTAFLEX
coupling makes it relatively easy to find the centers. See the
mounting examples below.

<CENTAFLEX -A>

. Couplings
Pin
Air gap v Bolt
: ; C-shaped
Drive pin retaining ;;7%,74_;,}1;

vl
N ‘

1
Non-magnetic collar and shim M

@The inner diameter of the adapter plate is the same as the outer
diameter of the ball bearing, so the center is easy to find when
designed to directly press in the ball bearings.

368 MIKIPULLEY

- A X Y

7 e
12 0.04 0.03

H 13 0.05 0.04

15 0.05 0.04

21 0.06 0.05

23 0.07 0.05

25 0.08 0.06

31 0.08 0.07

32 0.10 0.08

@ Use two ball bearings in the flange (gear, sprocket, or the like) on
which the armature (adapter plate) is mounted so that no vibration
is generated in the armature.

O A pilot bore for mounting the spring pin has been drilled in the
adapter plate. (This does not apply to size 12.) Although in some
conditions its use can be omitted, we recommend that after the
flange (gear, sprocket, or the like) that mounts on the adapter plate
is mounted, additional processing gauged against actual objects be
performed and spring pins be concurrently used. (Concurrent use of
spring pins is not necessary for size 12.) For details, see the section
on assembly of the armature part.

O Apply a small amount of adhesive
to stop loosening to the bolt that
mounts the adapter plate on the
gear, sprocket, or the like.

® When inserting the stator side
onto the shaft, damage can result
from strong pounding with a
hammer or pushing on the outer
circumference part. Press a pipe-
shaped dolly block near the shaft bore of the boss part and carefully
insert it. The material is soft, so do not bend it as you insert.

@ Hold the stator only in the direction of rotation, using the cut-out for
stopping rotation. Be careful not to apply pressure on the cut-out in
the shaft direction at this time.

® We recommend applying lubricant (molybdenum disulfide grease)
to the teeth tips to improve the wear resistance of the teeth tips.

@® Hold it so that no force is applied that might pull on or damage
leads.




I Assembly of Armature Components

@ Remove the hexagon head bolt [A] previously fixed in place from
the armature side and separate the armature and adapter plate. At
this time, make fitting marks with a marker to show where the
armature and adapter plate fit together to facilitate re-assembly.

Hexagon head bolt (A) ;gg Adapter plate

Disc spring washer

Mounting surface
Surface on the armature side

@ Press-fit the bearing onto the flange (gear, sprocket, etc.). If there are
bearing centering marks, use a flange design that results in the
bearing projection (dimension G) being the value in the table below.

Bearing projection

G Flange Unit [mm]
/ (Gear, sprocket, etc.) Size Dimension G

12 1.3
2, 13 14
% 15 2.2
1L 21 2.8
23 33
3{% 25 43
g 31 53
Bearing”™ T T 32 63

* When press-fitting a bearing, apply bearing mount (adhesive) to the outer circumference of the bearing.
* Finish the depth of the bearing insertion bore to the positive tolerance (we recommend 0 to +0.1)
and adjust with shims so there is no play (rattle) in the thrust direction.

© Snap the C-shaped snap
ring in the C-shaped snap
ring groove of the adapter
plate. Use shims to adjust
the air gap between the
bearing and snap ring (for
rattle).

O Mount the adapter plate Hexagon head bolt (B)
on the flange and tighten Disc spring washer
the hexagpn head bolt (B) Molybdenum disulfide grease applied
to secure it.

Spring pin =Zy)

Adapter plate
(surface on the armature side)

Bore stop ring
(used in combination with a shim)

* Pay attention to the orientation of the adapter plate.
* Apply a small amount of adhesive to the hexagon head bolt.
* See the table below for the hexagon head bolt tightening torque.

Adapter plate mounting bolt tightening torque
Tightening torque [N-m]

Size Bolt When spring pinisused When no spring pin is used
Bolt strength category 8.8 or higher - Bolt strength category 10.9 or higher
12 3-M4 - 34
13 3-M5 5.2 7.0
15 3-Mé 8.8 11.8
21 3-M8 22.0 29.5
23 3-M8 22.0 29.5
25 3-M12 77.0 104.0
31 6-M12 77.0 104.0
32 6-M12 77.0 104.0

© Use the adapter plate's pilot bore for pins to simultaneously drill the
spring pin bore. (Burr must be removed.) Consult the following
table's recommended bore drilling dimensions for spring pin parts
when drilling pin bores.

Recommended bore drilling dimensions for spring pin parts

Unit [mm]
Size Bé)iﬁed;y‘i)nng Recommended depth H Spring pin
13 5+912 13 5X10
15 54412 13 5X10
21 61912 15 6X12
23 @rgm 19 8X 16
25 10*91 21 10XxX18
31 10*§" 25 10 X 22
32 13*§2 25 13 %22

* Recommended depth H includes the adapter plate drilling margin.

@ Hammer a spring pin into the bore drilling site.
Hammer in the spring pin with the indexing direction facing the
outer circumference (spline side). When doing so, be careful that the
pin does not extend beyond the adapter plate surface. Have spring
pins ready that meet the specifications of the table above.

@ Completely remove any dust, powder or the like produced by bore
drilling and wipe the spline part with molybdenum disulfide grease.

@ Insert the adapter plate back onto the armature using the fitting
marks previously drawn, and fasten with the hexagon head bolt [A]
that you removed. (Do not use adhesives.) See the table below for
the tightening torque.

) Tightening
Spline Size Bolt torque
[N-m]
12 M3 X3 1.5
Hexagon — &= 2
X .
head bolt (A) KOO 3 M3 x4 13
Disc spring 15 M3 x 4 1.5
washer
T 21 M4 X 6 34
23 M4 X 6 34
25 M4 X 8 34
31 M5 X 10 7.0
32 M6 X 10 11.8

I Precautions for Use

@ Tooth will not mesh together if the inertia on the driven side is too
great. In such cases, we recommend lowering the rotation speed or
also using a CENTAFLEX coupling to absorb shock.

@ With single position tooth shapes, drag torque will be generated by
contact between tooth tips until the tooth reach their engaging
position after pull-in. Tooth clutches are structured, however, so the
tooth do not form a magnetic circuit, meaning that drag torque is
low and hardly ever a problem. When load torque is very small
compared to clutch torque, however, drag turning may occur on the
driven side. In such cases, a brake must also be used, to prevent drag
turning.

© The keyway cannot be aligned with the adapter plate mounting
holes in the engaging position. When alignment is necessary, adjust
position with the paired side elements of the clutch.

O When used in stationary engagement, teeth may fail to engage and
come into contact with other tooth tips when pull-in occurs.
Rotation in this condition may result in teeth slipping rather than
engaging, so adjust the acceleration speed of the drive side to
engage.

© The operating power supply of the clutch is DC 24 V. Keep
fluctuations of the applied voltage within -10% to +5%. Since
optimal BES model power supplies are available for the tooth clutch,
we recommend one of these be used for both.

@ Install a switch on the DC side to turn the clutch on and off.
Operating times will be slower if it is installed on the AC side. A
varistor to protect contacts should also be connected in parallel to
the clutch.
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BRAKE MOTORS

BRAKE MOTORS

Femi Printing machinery, bookbinding machinery, food
Application machinery, wrapp%/nq machinery, medical machinery

Induction Motors with Integrated Brakes

Brake motors incorporate an internal electromagnetic-actuated brake or spring-actuated brake without changing
the dimensions of the induction motor. A compact power supply for the brake is built into the terminal box, so the

SIMVEE B SIHOLNTD DILANOYINOY LD TS

brake motor can be simply connected and used. Choose from either base-mounted or flange-mounted types.

.-"l

BRP

I Same dimensions as induction motor
Since the brake is incorporated without changing the dimensions of the induction motor, mounting is easy.

I Long service life
The large frictional surface area provides a long service life.

I Built-in power supply
A small power supply is included in the product and handling is easy.

I Quiet running (BMS models)
The rotating part (disc) is completely integrated into the motor shaft, so operation is quiet.

I Manual release (BMS models)
The braking/holding state can be manually released using a release lever.

I Stable rapid braking (BMM models)
Torque is transmitted by a constant-load spring, enabling stable and rapid braking.
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| Available Models

371

Flange-

Base-
mounted

Spring-actuated BMS () ( } o
Electromagnetic- BMM ® Y ®
actuated
| Structure

Motor output [kW]

shotioell TN CYN IRCE N TN T S I T

ELECTROMAGNETIC
CLUTCHES & BRAKES

I BMS Construction

Release lever
(Non-operating position)

Position of the release lever
during release of the brake
Armature

Coll

Lining

Stator

I BMS Operating Principles

These brakes are spring actuated type brakes. When the power is
turned on, the stator is magnetized simultaneous with the motor, and
the generated attraction force pulls the armature to the stator,
overcoming the pressure of the torque spring. An air gap between the
disc and armature is created at that time, the brake is fully released,
and the motor shaft rotates. When the current is shut off, the magnetic
attraction force of the stator is extinguished, the armature is pushed
back by the force of the torque spring, braking force is applied to the
disc, and the motor shaft rapidly stops.

I BMM Construction

Armature

Armature hub

I BMM Operating Principles

These brakes are electromagnetic actuated type brakes. When current
flows to the coil, the stator is magnetized and the armature is pulled in.
Frictional force working between the lining and armature then
generates the braking torque of the brake. When the current is shut
off, the armature is pulled back by the ring-shaped metal disc spring
located between the armature and hub, and the lining and armature
are instantly released.

< oo power
supply

BEW2-2HR

12

3 4

Brake activated when
shielded

Brake released
when energized

i DC power
supply

Brake released
when shielded

Brake activated
when energized
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BRAKE MOTORS

BMS Models Spring-actuated Brake Motors

| specifications

Motor Brake : Operating time
° Coil (at 20°C ) = Al RO;::Itng R Coastdown ti 5
o oil (a rga ; ; oastdown time 8
Rloce g 2% 'Eg < : A = a E-:l: gap moment of brakmg‘ braking  prmature Wit @
] o imi Aoer] —_
A B2 38 =2 =55 z =z § TR |Centiallf Wi ) e er:’ergy[‘r;]e elr; e[rﬂy pull-intime  gimyltaneous  DC off &
Z %%z =P =§ =3 25 =§ "3~ value value jpqn0 bat ! tals] off [s] separately[s]
° = @ 2 2 € ® [mm] [mm]
BMS-024-NHBN 0.15 ~ &
63 0.2 2 DC9 020 440 18 B p 040 08x10-3 18 3.5x107 0.04 0.1 0.08
BMS-024-NHFN 0.25 8.5
BMS-044-NHB 045~ 10
71 0.4 4 DC9 0.28 324 25 B '02 040 15x10°3 26.2 7.0 X107 0.05 0.1 0.08
BMS-044-NHF .25 1
BMS-074-HPB 020~ 16.5
80 0.75 8 DC90 033 270 30 B p 0.50 43x103 294 12.5 X107 0.05 0.14 0.09
BMS-074-HPF 0.30 19
BMS-154-HPB 0.20 ~ =
90 1.5 15 DC90 034 261 31 B 0 30 0.60 8.1Xx10°3 45.8 20.0 X 107 0.11 0.15 0.09
BMS-154-HPF - 26

* The induction motors are fully sealed external fan motors that conform to the JIS C4210 standard (for 0.2 kW and 0.4 kW models) or the JIS C 4213 standard (for 0.75 kW models or higher). (made by Hitachi In-
dustrial Equipment Systems)

* The power supplies for the motors are 3-phase, 200 V AC at 50 Hz, or 200/220 V AC at 60 Hz.

* See P.377 for the allowable braking frequency of brake motors. The specific frequency varies with load conditions, so confirm it in your selection calculations.
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Hl Base-mounted

Unit [mm]
Dimensions of part
Model
R A B D KL H P C F E N ] G z S w U T Q Vv
BMS-024-NHBN 215 103 112 79 130 115 128 134 63 40 50 100 130 32 7X21 11ne - 1 - 23 -

BMS-044-NHB 244 120 124 87 145 141 1435 150 71 45 56 115 140 32 7X20 14 5 3 5 30 M5X0.8,length: 18
BMS-074-HPB 2905 140 1505 97 163 148 1615 168 80 50 625 125 160 3.2 10X25 19j 6 35 6 40 M6 X 1,length: 20
BMS-154-HPB 329 168.5 160.5 1145 182 144 178 188 90 625 70 155 170 10 10 246 8 4 7 50 M6 X 1,length: 20

M Flange-mounted

—

m T = na
‘ 4-9LZ

I
1
B B © ) |
L H=— u| 9
2| ¢
peruit I Y 0s
Y D
T 5
I ¢S
LE Size 024
LG
e
Unit [mm]
Dimensions of part
Model
L LR LL D KL LC Y LB LA LE LG Lz S w V] T Q \'
BMS-024-NHFN 241 23 218 130 115 160 70 110 130 35 8 10 11h6 - 1 - 23 -
BMS-044-NHF 265 30 235 145 1345 160 79 110 130 35 10 10 14 j6 5 3 5 30 M5 X0.8,length: 18

BMS-074-HPF 305 40 265 163 142 200 88 130 165 35 12 12 19j6 6 35 6 40 M6 X 1,length: 20
BMS-154-HPF 349 50 299 176 144 200 98 130 165 825 12 12 246 8 4 7 50 M6 X 1, length: 20
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Options and Made to Order ||

I Products with Motor Terminal Box
Mounted in Reverse
Option symbol: G

The location where the brake motor is installed may make it
impossible to mount the motor's terminal box in the standard location
in some cases. In such cases, the mounting dimensions of the G types
can be considered. Use the dimensions drawing to check the positions
of the terminal boxes on G type motors.

I Products with BEW2-2H Brake Rectifiers

Option symbol: 2H

By using a brake motor with an inverter or the like, the motor can be
fitted with a power supply that shuts off DC separately (BEW2-2H)
when fast response is needed.

| Listof Accessories

Brake motors come with the components listed at right.

When mounting a V pulley or the like on a brake motor output shaft,
the V pulley or the like can be mounted simply on the motor shaft by
concurrently using a motor shaft end face tap and the accessories
listed at right.

For size 024, the motor output shaft has a flat face, so the shaft end
face cannot be tapped and the accessories listed at right are not
provided.

How to Place an
Order

I Base-mounted

0.2kW : BMS-024-NHBN-[ |
_‘:Option symbols
0.4kW :BMS-044-NHB -

0.75kW : BMS-074-HPB -
_‘_—Opt\'on symbols
1.5kW :BMS-154-HPB - |
tOpﬂon symbols

To download CAD data or product catalogs:

www.mikipulley.co.jp

Unit [mm]
Size 024 044 074 154
Tightening collars: 1 @ 6.5 X ¢ 35 X 3.2t - O O @)
M5 X 70 - O
Screw stocks: 1
Mé X 100 - (@) O
M5 - @]
Hexagonal nuts: 1
Mé - O O
I Flange-mounted
0.2kW :BMS-024-NHFN-| |
_‘_—Oot\on symbols

0.4kW :BMS-044-NHF -
0.75kW : BMS-074-HPF -

1.5kW :BMS-154-HPF

tOpﬂon symbols

373

ELECTROMAGNETIC
CLUTCHES & BRAKES

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS

SPRING-ACTUATED
BRAKE

ELECTROMAGNETIC
TOOTH CLUTCHES

BRAKE MOTORS

POWER SUPPLIES

MODELS

MIKI PULLEY 373

C024




BRAKE MOTORS

P, Models Electromagnetic-actuated Brake Motors

—

=

O Specmcatlons |

> Motor Brake . Operating time

o ° —— - Rotating ' p;iowable | Total

= Model a5 5 Coil (at20°C) 3 Air gap Pa"tt ¢ braki el . Armature | Mass

— oce Frame 52 Z3 SaT imit MOMeNtof o ergyrate energy i s ; k

No. 25 3E Voltage Current Resitance Wattage & & 8 Conltrol L'T"t inertia  “p- ?[W] ET[Jg]y pull-intime release time [kdl

—l @ E =2 v [A] 0] w] a ‘[’a u? E’a "e] J [kg-m?] a ta[s] tar [s]

— mm mm,

(gn) BMM-024-NHBN ~

h 63 0.2 25 DC180 0.06 2956 1 B 0'(; 20 030 09Xx10°3 1 5.0 X107 0.015 0.015
BMM-024-NHFN -

—

[ BMM-044-NHB 0.10 ~ 9

! I ! ] 4% 10~ y 0% I 1
71 0.4 5 DC180 0.07 2458 12.6 B p 035 24x10-? 26.2 7.0 X107 0.030 0.030

I BMM-044-NHF 0.20 10
BMM-074-HPB ~ 14,5

I 80 0.75 10 DC180 0.089 2039 16 B 0.15 045 38Xx10°3 327 17.0 X 107 0.040 0.040

m BMM-074-HPF 0.25 16.5
BMM-154-HPB ~ 22

@ 90 1.5 20 DC180 0.123 1466 221 B i 070 9.5x%x10°? 45.8 25.0 X 107 0.060 0.060
BMM-154-HPF 0.25 25
BMM-224-HPB ~ 32

g 100 2.2 30 DC180 0.167 1080 30 B 0'02(;0 1.00 152X10-3 58.9 50.0 X 107 0.070 0.070 3
BMM-224-HPF - 7

N
BMM-374-HPB ~ 42

m 112 37 50 DC180 0.17 1059 30.6 B 20 110 226X10°3 736 75.0 X 107 0.070 0.080

w BMM-374-HPF 0.30 &

* The induction motors are fully sealed external fan motors that conform to the JIS C4210 standard (for 0.2 kW and 0.4 kW models) or the JIS C 4213 standard (for 0.75 kW models or higher). (made by Hitachi In-
dustrial Equipment Systems)

* The power supplies for the motors are 3-phase, 200 V AC at 50 Hz, or 200/220 V AC at 60 Hz.

* See P.377 for the allowable braking frequency of brake motors. The specific frequency varies with load conditions, so confirm it in your selection calculations.

Hl Base-mounted

L
KL
A , R ! [CAD|
B Q oD ﬂ
/m oin,

=i ~ I~

3 W L1 @ —

= - H

— T
@_J = v 0S| j . IS

/44 & 23 e & @ U
© o
NI | 1 022 L |
F F ‘ E E G type
Les 447 vP
N Size 024 M
Unit [mm]
Dimensions of part
Model
L R A B D KL H C F E N M G V4 S w V] T Q Vv
BMM-024-NHBN 215 103 112 80 130 115 128 63 40 50 100 130 32 7Xx21 11 he - 1 - 23 -

BMM-044-NHB 2355 120 1155 87 145 131 1435 71 45 56 115 140 32 7X20 14j6 5 5 30 M5X03, length: 18
BMM-074-HPB  280.5 140 1405 97 163 1385 1615 80 50 625 125 160 3.2 10X25 196 6 6 40 M6 X 1,length: 20
BMM-154-HPB 321 1685 1525 1145 182 144 178 90 625 70 155 170 10 10 246 8 4 7 50 M6 X 1, length: 20
BMM-224-HPB 3685 193 1755 129 198 151 1975 100 70 80 175 195 125 12 286 8 7 60 M6 X 1,length: 20
BMM-374-HPB 397 200 197 136 225 164 2195 112 70 95 175 224 14 12 28j6 8 7 60 M6 X 1, length: 20

M Flange-mounted m = KL

. cap
y SEEE ~

|
o w
( 5| © | |
q Hf--—-—1f e
e L I e
Bl 4 B o v S
LT v o
| : ]
e f@, o
i Size 024
LG,
Unit [mm]
Dimensions of part
Model
L LR LL D KL LC LB LA LE LG Lz S w u T Q Vv
BMM-024-NHFN 241 23 218 130 115 160 110 130 35 8 10 11 he - 1 - 23 -

BMM-044-NHF 256.5 30 226.5 145 124.5 160 110 130 35 10 10 146 5 3 5 30 M5 X038, length: 18
BMM-074-HPF 295 40 255 163 132 200 130 165 35 12 12 19j6 6 35 6 40 M6 X 1, length: 20
BMM-154-HPF 341 50 291 176 144 200 130 165 35 12 12 246 8 4 7 50 M6 X 1, length: 20
BMM-224-HPF 388.5 60 3285 195 151 250 180 215 4.0 16 14.5 286 8 4 7 60 M6 X 1, length: 20
BMM-374-HPF 422 60 362 215 164 250 180 215 4.0 16 14.5 286 8 4 7 60 M6 X 1, length: 20
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Made to Order

I Products with Motor Terminal Box

Mounted in Reverse
Option symbol: G

The location where the brake motor is installed may make it
impossible to mount the motor's terminal box in the standard location
in some cases. In such cases, the mounting dimensions of the G types
can be considered.

Use the dimensions drawing to check the positions of the terminal
boxes on G type motors.

I Products with High Motor Output, 5.5 kW to 11 kW

We also support motors with high motor output (5.5 kW to 11 kW).
Consult Miki Pulley for details.

BMM-[_]

—|_— Motor output/number of poles  554: 5.5 4-pole
754:75 4-pole
1104: 11 kW, 4-pole

KW,
KW,

| ListofAccessories

Brake motors come with the components listed at right.

When mounting a V pulley or the like on a brake motor output shaft,
the V pulley or the like can be mounted simply on the motor shaft by
concurrently using a motor shaft end face tap and the accessories
listed at right.

For size 024, the motor output shaft has a flat face, so the shaft end
face cannot be tapped and the accessories listed at right are not
provided.

How to Place an
Order

I Base-mounted

Unit [mm]

Size 024 044 074 154 224 374
Tightening collars: 1 @ 65X @¢35X3.2t — o o0 00 O

M5 X 70 - O

Screw stocks: 1

Mé X 100 = o O O O

M5 - O

Hexagonal nuts: 1

Mé - o 0 0 O

I Flange-mounted

375

ELECTROMAGNETIC
CLUTCHES & BRAKES

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS

SPRING-ACTUATED
BRAKE

ELECTROMAGNETIC
TOOTH CLUTCHES

BRAKE MOTORS

POWER SUPPLIES

MODELS

MIKI PULLEY 375

0.2kW :BMM-024-NHBN-| | 0.2kW : BMM-024-NHFN-[ |
_‘:Option symbols _I_—Oot\on symbols

0.4kW :BMM-044-NHB -| | 0.4kW :BMM-044-NHF -| |
_‘_—Ootlon symbols _‘_—Opt\on symbols

0.75kW : BMM-074-HPB -| | 0.75kW : BMM-074-HPF - |
_‘_—Ootlon symbols _‘_—Opt\on symbols

1.5kW :BMM-154-HPB -[ | 1.5kW :BMM-154-HPF - |
tOptlon symbols tODt\on symbols

2.2kW :BMM-224-HPB -| | 2.2kW :BMM-224-HPF -| |
tomlon symbols tODtIOﬂ symbols

3.7kW :BMM-374-HPB - | 3.7kW :BMM-374-HPF -[ |
_‘:Option symbols _I:Option symbols

To download CAD datd or product catalogs: www.mikipulley.co.jp C025
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BRAKE MOTORS

BMS/BM M Models

Study the following items, in order, to determine the final size and type.

+ Operating condition settings ««+++++-+-- Set the application, torque, number of
operations, etc.

« Consideration of torque «++«ssereeseeeees Confirm the torque using Eqgs. (1) and (2).

+ Provisional size and type selection-++--- Provisionally select the size and type based
on calculated torque values.

+ Consideration of braking time = ++++++++-+-- Provisionally select the braking time based
on calculated torque values.

+ Consideration of amount of energy «++- Confirm the energy amount using Eqs. (4)
and (5).

+ Consideration of number of braking operations -+~ Confirm the number of braking operations
using Egs. (6) and (7).
+ Determine size and type

I Consideration of Torque

9550-P
TM - T [N,m] ................................................ 1

Tm: Rated torque of motor [N-m]
P: Motor output [kW]
n: Rated rotation speed of motor [min-']

TB - K’TM [N.m] .................................................................. )

Ts: Braking torque [N-m]
K: Safety factor (1.5 to 2.0)

I Consideration of Braking Time
The braking time can be found for brakes using the following equation.
Jen

t = @ —— Q] (3)
= SesTETe)

tab: Braking time [s]

J: Moment of inertia of brake shaft [kg-m?]

n: Motor rotation speed [min']

T: Rated torque of brake [N-m]

T2 : Load torque [N-m]

(The sign of Tz is positive when the load works in the direction that assists braking and

negative when it works in the direction that opposes it.)

The time required from excitation of the brake coil to stopping of the
load on BMM models is the braking time tab found with the preceding
equation plus the armature pull-in time.

Armatur pull-in time
Rotation oastdown time) Braking time
speed

Time

—

The time required from cutting off the power supply of a BMS model
brake motor to stopping of the load is the braking time tab found with
the above equation plus the armature release time.

Armatur pull-in time

Rotation Coastdown time) Braking time
speed

Time

When brakes are used for long periods of time, they wear, air gaps
grow, and it becomes impossible to pull in the armature even when
the coil is excited. If re-adjustment becomes necessary, adjust the air
gap as described in the maintenance and inspection section of the
operating manual.

376 MIKIPULLEY

I Consideration of Amount of Energy
The braking energy rate can be found for brakes using the following equation.

P S T > [W] ()
— ° @ mmmmmm [ NAS] e 4
182 (TxTe) 60

P: Braking energy rate [W]
S: Frequency of braking (braking operations/min)

Set a frequency that results in a value P obtained in the above equation
that is no greater than the allowable braking energy rate Pbas .

I Consideration of Number of Braking Operations

Use the following equation to find the number of operations before
readjustment of the air gap of the brake.

: Jon? T 0] )
— 0  — (6
*= 82 T TxT0)

Eb: Braking energy of one braking operation [J]

Er
=& [braking operations] oo )

L: Number of operations before readjustment [braking operations]
Et: Total braking energy [J]
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Items Checked for Design Purposes ||

I Precautions for Handling

What is the best way to ensure that the design allows brake motors
used in machinery and equipment to perform and function
adequately? We describe here approaches to design that we feel are
useful in improving machinery reliability. Consult the catalog of the
motor manufacturer for information on connecting motors to
machinery using V pulleys or the like.

Design in a reasonable space on the fan cover side to allow for
cooling, maintenance and inspections.

Operating temperature range: -10°C to 40°C . Contact Miki Pulley if
you will use the product outside this range.

If you are using this brake motor in a winch, lift, or the like, also use a
brake of a different mechanism to prevent dangerous situations. Also,
if you are using a standard shutoff circuit in an elevating winch or the
like, there will be a 6 load during the braking delay time and an
electromotive force will occur in the motor part that will prevent the
brake from engaging. For that reason, be sure to use a DC shutoff or
separate shutoff circuit.

f you are mounting a phase-advancing capacitor, consult Miki Pulley.
Brake motors have consumable components such as linings, and thus
have a finite service life. Please keep spares available. Also note that if
the start frequency of the brake motor exceeds the allowed value,
motor parts may burn or the brake lining may be subject to abnormal
wear or damage. Check that the start frequency is staying within the
allowed value. Also be aware of the capacitance of contacts for DC
shutoff when you are inching at a frequency that exceeds the
allowable start frequency.

Allowable start frequency of brake motor

Frequency Moment of
Models MM?I:‘?VTPM [starts/h] inertia of load
e
40%ED 60%ED Jlkg-m’]
0.2 500 400 0.00125
0.4 900 845 0.00128
BMS
0.75 460 430 0.0028
1.5 370 290 0.0045
0.2 450 360 0.00125
0.4 900 845 0.00128
0.75 460 430 0.0028
BMM
1.5 370 290 0.0045
22 180 145 0.010
37 180 145 0.015

* These values are for 4 poles and a frequency of 50 Hz using the moment of inertia J of
the load from the above table as the condition. For 60 Hz, use frequencies of about
70% of the above values.

* Frequency is a total value for the motor part and brake together. Their values as stand-
alones are different.

* %ED is the percentage duty cycle during repeated operation.

* The table's example of moment of inertia J of the load is virtually the same as the
moment of inertia J of the motor part.

* The approximate temperature of the outer surface of the motor is 80° C to 90° C (for an
ambient temperature of 40° C).

« If using an inverter or reduced-voltage starting, connect the brake or
brake power supply to the power supply side of the inverter or
reduced-voltage starter.

« If the wiring for the brake circuit is in the same conduit as the power
lines, be sure to shield it.

- When inserting a capacitor for improving the power factor into the
brake motor circuit, be sure to use a separate shutoff circuit.

« Grounding terminals are provided in or on the side of the terminal
box or at the bottom of the frame. Be sure to do the grounding work.
Mobile or movable machinery is covered by labor safety regulations
as well. Be sure to ground it with large-gauge grounding wires to
prevent accidents from shocks.

- Keep the voltage imbalance rate to 1% or less. Also keep the
maximum current value for each phase to 105% or less of the
nameplate current value when a voltage imbalance occurs.

- Always mount the cover on the terminal box after connections are
made.

- Brake torque may vary somewhat. Break-in operation (40 to 60
brakings) is particularly advisable at initial use.

« If power goes out, be sure to turn the power switch off. Accidents can
occur if the electricity comes back on unexpectedly.

« Before starting a BMS model, always check that the release lever is in
the non-operating position before starting machinery operation.

I Wiring

o
A power supply with built-in relays (BEW2-2HR) is incorporated into D

BMS models, so BMS models generally have a responsiveness close to
that of separate DC shutoff, and are adequate for use. By concurrently
using an inverter or the like, the motor can be fitted with a power
supply that shuts off DC separately (BEW2-2H) when even faster
response is needed. This is supported as an option. Please specify it in
advance.

BEW?2-2HR: Brake power supply for building into relays for BMS (built
into terminal box)

MgSw: Electromagnetic switch
M: Motor
B: Brake
The power supply, motor terminal block, and brake are connected in SERIES
advance, so the unit can be used by wiring only the U, V, and W leads =] EcecrRomacNemc
of the motor. ACTUATED MICRO
BEW?2-2H: Separate shutoff power supply for BMS DB
(Specify in advance when ordering a brake motor.) ELECTROMAGNETIC-
ACTUATED
Simultaneous cutting Cutting by DC CLUTCHES & BRAKES
" ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS

SPRING-ACTUATED

BRAKE
ELECTROMAGNETIC
TOOTH CLUTCHES
Bl BMM BRAKE MOTORS
BEW2-2F: Brake power supply for BMM (built into terminal box)
MgSw: Electromagnetic switch TR RIS
M: Motor
B: Brake
(BEW2-2F is connected in advance.)
MODELS

I Precautions for Use

Inspect the following items periodically. ...........................................
- Is the device operating properly? BMM -
- Has water or oil penetrated the brake part?
« Has tightening of the mounting screws of all parts been completed?
- During periodic inspections, remove the motor fan cover and use
compressed air to blow out wear debris created by friction to
eliminate it or pull-in it up with a dust collector.
« Check whether the air gap is within its service life limit. If it is at the
limit value, adjust it to the prescribed air gap stated in the operating
manual.
« If the limit air gap has been exceeded, BMS models are particularly
prone to the brake becoming unable to release due to
malfunctioning armature pull-in, which can lead to problems such as
motors burning.

MIKI PULLEY 377



ELECTROMAGNETIC CLUTCH & BRAKE UNITS

POWER SUPPLIES

Power Supplies to Get the Best Performance
from Electromagnetic Clutches and Brakes

Compatible with AC 100, 200, and 400 V input power supplies. Outputs DC 24, 45, 90, and 180 V specifications for
electromagnetic clutches and brakes. Broadly divided into power supplies for electromagnetic-actuated devices,

SIMVEE B SIHOLNTD DILANOYINOY LD TS

which primarily require high-speed and ultra-high-speed control, and rectified power supplies, which are used by
spring-actuated brakes and the like. A broad selection of power supplies are available.




379

| Available Models

POWER
SUPPLIES

Power supplies

Rectified power
supplies

'

Supplies with compact,
light terminal blocks

Supplies with terminal blocks
for both full- and half-waves
Overexcitation supplies that

switch between full- and half-wave

Supplies with
compact leads

Y

All-around supplies

Ultra-high-speed

control supplies

Supplies with terminal
blocks for ordinary control

Supplies with ul-
tra-compact leads

ELECTROMAGNETIC
CLUTCHES & BRAKES

Lineup
BES |
BEH |
BEW |
BEW-S |
SERIES
_ ELECTROMAGNETIC-
BEW-W | ACTUATED MICRO
CLUTCHES & BRAKES
_ ELECTROMAGNETIC-
BEW-FH | ACTUATED
CLUTCHES & BRAKES
ELECTROMAGNETIC
BEM | CLUTCH & BRAKE
UNITS
BEM-T

| SPRING-ACTUATED

BRAKE

ELECTROMAGNETIC
TOOTH CLUTCHES

| Model Selection

BRAKE MOTORS

Applicable clutches and brakes Input voltage
Model/Type

BES O @) O @) @)

BEH @ @) O O

Applicable clutches and brakes Input voltage
Model/Type

BEW © © ©)
BEW-S © O ©)
BEW-W © © ©
BEW-FH © O ©)

BEM © © ©)
BEM-T © © ©)

©)

© © O 0 O

Output voltage

Tooth | Spring-actuated 100V 200V 400V 24V 45V 90V 180V | Overexcitation et Weak excitation,

©) ©)

@)

@)

Output voltage

actuated excitation BES

@)

© O O 0 O

@)

© O 0 o0 O

©

© © O ©0 O

Function

©

O O

Function

POWER SUPPLIES

MODELS

MIKIPULLEY 379



| Product Lineup

ELECTROMAGNETIC CLUTCH & BRAKE UNITS
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380 MIKIPULLEY

BES

For ordinary high-speed control

!

RoHS-compliant

BEH

For ultra-high-speed control

RoHS-compliant

BEW

For ordinary control

RoHS-compliant

BEW-S

Compact, light

RoHS-compliant

All-around types suitable for the full range of electromagnetic clutches and brakes

I Built-in overexcitation function I Applicable clutches and
Can operate at high frequency and high precision. brakes
Electromagnetic-actuated
1 Zero standby power clutches andgbrakes
When used with one of our spring-actuated brakes, Tooth clutches
power consumption can be reduced by over 70%. Spring-actuated brake
I Light and compact
All terminals are contactless. Iinput voltage
AC100V/200V
I Compatible with international standards
UL listed. Products compatible with EC directives (CE I Output voltage
markings) are available as options. DC24V/45V/90V

Top-of-the-line ultra-high-speed control, high-precision types with built-in

overexcitation/reverse excitation functions

I Quiet design I Applicable clutches and
There is no excitation noise while operating. brakes

.. . Electromagnetic-actuated
I Combination control is easy clutches and brakes

Operations that frequently switch clutches and brakes, such Tosith duidhes
as inching, can be performed using only a single input signal.

I An array of operating modes Input voltage
Compatible with a diverse range of applications. AC100v/200V

I Auto-tuning function I Output voltage
Easy to set for the optimum operating conditions. Causes of DC24V

problems can also be easily identified using the alarm displays.

Basic power supply device model for electromagnetic clutch and brake control

I Diverse array of specifications I Applicable clutches and
Power supplies are available with a variety of brakes
specifications, including half-wave rectified and full-wave Spring-actuated brake
rectified. Electromagnetic-actuated

. lutch: ki
I Terminal block type clutches and brakes

These are of the terminal block type, which allows easy

o L : I Input voltage
connection, with a DC switching terminal.

AC100V/200V/400V

I Output voltage
DC45V/90v/180V

Power supplies for ordinary control of spring-actuated brakes

I Half-wave rectified I Applicable clutches and
Compact, light models with selected functions. brakes

I Terminal block type Spring-actuated brake

These are types with terminal blocks that make
connection easy. They are simple power supplies that are
set on only the input side and output side.

I Input voltage
AC100V/200V/400V

I Output voltage
DC45V/90V/180V
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BEW-W

For both full- and half-wave rectification

RoHS-compliant

BEW-FH

Compact overexcitation power supplies

RoHS-compliant

BEM

Compact, light

RoHS-compliant

BEM-T

Ultra-compact, light

RoHS-compliant

Spring-actuated brakes with different specifications can be handled by a single unit
CLUTCHES & BRAKES

I For both full- and half-wave rectification

Half-wave and full-wave rectified output can be handled
by changing the connection method.

I Compact, high wattage

Take a wide range of electrical inputs, from low voltage

I Applicable clutches
and brakes
Spring-actuated brake

IInput voltage

to high. AC100V/200V/400V
I Terminal block type I Output voltage
These are types with terminal blocks that make DC45V/90v/180V
connection easy. They are simple power supplies that are
set on only the input side and output side.
SERIES
ELECTROMAGNETIC-
ACTUATED MICRO
Can be set for the outcome you desire: higher operating speed, longer service life, and more CLUTCHES & BRAKES
. . . ELECTROMAGNETIC-
1 Used as overexcitation supplies I Applicable clutches ACTUATED
These provide benefits such as super-long (roughly and brakes CLUTCHES & BRAKES
double) service _Iives and shorter (royghly halved) Spring-actuated brake ELECTROMAGNETIC
armature pull-in times for electromagnetic clutches and CLUTCH & BRAKE
brakes. UNITS

I Used as weak excitation supplies
These provide benefits such as lower power consumption
(roughly one quarter), suppressed heat generation
(roughly one quarter) in the stator (electromagnetic coil),
and shorter armature release times.

I Terminal block type
These are of the terminal block type, which allows easy
connection, with a DC switching terminal.

I Input voltage
AC100V/200V/400V

1 Output voltage
DC45V/90V/180V

Power supplies for ordinary control of spring-actuated brakes

I Lead type

These are lead input/output types that are suited to relay
connections.

I Usable in adverse environments
Since the entire case is molded of resin, they can be used
in atmospheres such as dusty locations.

I Applicable clutches
and brakes
Spring-actuated brake

IInput voltage
AC100V/200V/400V

I Output voltage
DCA45V/90V/180V

Power supplies for ordinary control of spring-actuated brakes

I Easy connection
Uses tab terminals on the output side to achieve
reductions in connection space and man-hours.

I Mounting freedom

These are compact, slim, and can be installed anywhere.
The mountings are also movable, so the input/output
direction can be set freely.

I Usable in adverse environments
Since the entire case is molded of resin, they can be used
in atmospheres such as dusty locations.

1 Applicable clutches
and brakes
Spring-actuated brake

I Input voltage
AC100V/200V/400V

I Output voltage
DC45V/90V/180V

SPRING-ACTUATED
BRAKE

ELECTROMAGNETIC
TOOTH CLUTCHES

BRAKE MOTORS

POWER SUPPLIES

MODELS

MIKI PULLEY 381
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ELECTROMAGNETIC CLUTCH & BRAKE UNITS

BES Models For Ordinary High-speed Control

| Specifications

Model BES-20-[1-1 BES-40-[1-1 BES-20-[] BES-40-[]
Input voltage AC100V £10% 50/60Hz AC200V £10% 50/60Hz
Output current 2.0A 4.0A 2.0A 4.0A
Voltage control system PWM control

Constant
excitation voltage

Overexcitation voltage

Adjusted for each model and size at the time of shipment

DC90V Full-wave DC 180V Full-wave
(with AC 100 V input) (with AC 200 V input)

Overexcitation time Adjusted for each model and size at the time of shipment

Protective functions Input side Quick-acting fuse (5A)

Insulating resistance DC 500V With Megger 100 M Q (between terminal and main body)
Dielectric strength voltage AC1000V 50Hz 1 min.(between terminal and main body)
-10 to +50°C /10 to 90%RH (with no condensation)

Mass 0.3kg 0.7kg 0.3kg 0.7kg

Usage environment

* The voltage that is output is not insulated from the power supply, so shocks can result if touched.

BES-40 Dimensions: 97

. BES-20 Dimensions: 78 ‘
fffff =
|
|
ol o |
- S |
- |
|
|
=l |

0 Dimensions with options attached: (67) |

1

DIN rail mounting plate (optional)

How to Place an
Order

BES-20-10-1 DIN

Output current 20: 2 A )
40: 4 A Mounting method ] )
Refer to the power supply size DIN: Mounting by DIN mounting rail
compatibility table Blank: Direct mounting
*The DIN mounting rail mounting option
Input voltage 1: 100 V AC can only be set for BES-20.
Blank: 200 V AC

Terminals and Functions |

Terminal symbol Terminal name Function description

Power supply :
1-2 input termﬁ\al Connector for a commercial power supply
3-4 Output terminal Connector for an electromagnetic clutch or brake
5.6 Control terminal 1 Output is controlled by opening and closing

between terminals using a relay or the like.
Ground terminal External ground terminal (third class ground or more)

Output is controlled by turning the DC 24V on and

5152 Control terminal 2. 30 mA, smoothing power supply)

| Structwre

Control circuit

—;Z- OV.TIME Overexcitation time

¢— O0V.VOLT Constant excitation
voltage

s2 | — &

g
RUN -
[Input signal lamp] *_’ K

BES

I Options (Sets that meet EMC directives)

Equipment can conform to EC directives (for the CE marking) if you
also order, using the following model number, a noise filter (one) and
ferrite cores (two) as a set to meet EMC directives.

BES-20-EMC

Table of Power Supply/Size Correspondence |

MIKI PULLEY electromagnetic-actuated clutch/brake size 02 025 03 04
Nominal power supply output current

Power supply size Excitation voltage For 24 V 05

MIKI PULLEY electromagnetic tooth clutch sizes 12 13
Nominal power supply output current

Power supply size  Excitation voltage For 24 V 51

MIKI PULLEY spring-actuated brake size 01 02 03 04
Nominal power supply output current
Excitation voltage 45/90 V 61

Power supply size
Excitation voltage For 24V 71

05 06 08 10 12 16 20 25
20 40
10 16 20 25
21 23 25 31 32
20 40
52 53
06 08 10 12 14 16 18 20 25
20
62 63
72 73

* The constant excitation voltage for the 45/90 V excitation voltages of spring-actuated brakes is the DC 45 V specification for an input of AC 100 V and the DC 90 V specification for an input of AC 200 V.

MIKI PULLEY
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| Characteristics Wiring Methods and Timing Charts

I Operating Response I Wiring 1 (PLC Control)
All circuits have been made contactless, and response from signal

ELECTROMAGNETIC
input to output to the electromagnetic-actuated clutch or brake is fast ®@ m CLUTCHES & BRAKES
B0
and stable. (Programmable g

controller) o] ©
I Energy Saving

Standby power is “zero.” Absolutely no electricity is wastefully
consumed.

By combining this power supply with a MIKI PULLEY spring-actuated (il § =
brake, the electricity consumption and heat generation of the spring- | e
actuated brake is reduced by more than 70%, saving energy.
I Noise During Operation +[el5) o=

BES models use a quiet design, but electromagnetic clutches and
brakes may produce excitation noise when operating under some

mounting conditions. This noise is not abnormal and is not cause for || W|r|ng 2 (Contactor Control) SERIES
concern.
ELECTROMAGNETIC-
I Two Types of Control Systems Ll L
] ) CLUTCHES & BRAKES
You can operate under either PLC control (which uses voltage control I e SR
) ) ) ELECTROMAGNETIC-
via programmable controllers or the like) or contactor control (which ACTUATED
controls using relays and the like). CLUTCHES & BRAKES
In the case of contactor control, however, a power controller for ELECTROMAGNETIC
controlling the power supply line must be used. CLUTCH & BRAKE
UNITS
I Supply Voltage Fluctuations and Output Voltage
) ) ) SPRING-ACTUATED
BES model power supplies are designed to operate reliably even when BRAKE
supply voltage fluctuates. Characteristically, however, their output
voltage will rise or fall along with rises and falls of supply voltage. To ELECTROMAGNETIC
fulfill electromagnetic clutch/brake performance, supply voltage TOOTH CLUTCHES
fluctuations should be kept within a range of = 10%. ITime Chart
BRAKE MOTORS
.
Precautions for Use | -2
Power supply
. . input POWER SUPPLIES
I Circuit Protector 56, 5
ontactor  ~'%¢ 5
BES models incorporate circuit protectors, so there is no need to control  Open | T[T T T T T %
x
connect circuit protectors to the output side (between 3 and 4). Also, S\)O'—tasg% 2 -
24VDC C
since voltage is controlled using PWM, the actual voltage output is the control w : || : = 2 g‘@
same level as the input voltage. This means that connecting the -4 I I Z I I I i | | éﬁ%
varistor that comes with 24 V-specification clutches and brakes or the S'“,IC““? ?5:’52@ | | /A | % |I A r
. . . . rakes ol
like may result in explosion of the varistor or damage to the power e Overexcitation time
supply. Never connect such devices. (OV.TIME)

I Protective Functions

BES models contain fuses on the input side. When a fuse engages, the
likely cause is a malfunction on the output side.

- Short on output side e
- Ground fault on output side BES -
- Malfunction on output side (electromagnetic-actuated clutch/brake)

MODELS

Thoroughly verify that there are no malfunctions on the output side BEH ...................................
before resuming operation. BEW

BEWS ...............................
I How to Check Output Voltage Values eww
If you are checking the output voltage with a voltage meter, tester or BEWFH """""""""""""""

the like, check the value with a load such as an electromagnetic clutch
or brake connected to the output side. BEM
If nothing is connected, it shows a value close to the supply voltage.

MIKIPULLEY 383
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ELECTROMAGNETIC CLUTCH & BRAKE UNITS

BEH Models ror Ultra-high-speed Control

| Specifications | Dimensions _________

Il
—]
o
= Model BEH-10G BEH-20G BEH-20G-1 90
o @@ 82 14
AC200V £10% AC200V £10% AC100V £ 10% N
Z Input voltage (3] 3!
rm Single phase, 50/60 Hz 7 \4 045
I ove‘r,%‘ai;:m" Initial value 100V, O to 250 V variable ] )
(gn ) Constant i o e
] Initial value 24 V, 0 to 250 V variable
P Output voltage ;xutatlon v%ltta_ge @
— e"e"f:lfa"g‘e' 2ion Initial value 100V, O to 250 V variable :
c VTR PWM control Q8 E
—.I Output current 2A 4A 4A
- Applicable clutch/ 02~16 02~32
m brake size MIKI PULLEY electromagnetic-actuated clutches
w and brakes Rated voltage DC 24 V
Undervoltage protection, overvoltage protection,
@ Protective functions overcurrent protection/detection, break detection, —
element overheating protection, input-side fuse N i
oo I heati jon, i ide fuse (20 A) NJ [ il
] Usage environment -10-+50°C /10 - 90%RH |
> Mass 0.85kg 0.9kg 0.9kg I:' &
= o
m R =
w
Operating Settings | -
Operating settings SW (SW3) Settings when
Switch No. ON (up) OFF (down) shipped
1 Setup/operatingmode  Setup mode  Operation mode OFF Structure |
Stand-alone/
2 interl/ocked ol Stand-alone mode  Interlocked mode OFF oot
Break/overcurrent :
3 detection Enabled Disabled OFF @
4 Current/voltage control Current control Voltage control OFF
E}
5 Control AUX Enabled Disabled OFF
6 Jog operation Enabled Disabled OFF =
7 Slope operation Enabled Disabled OFF
8 One-shot operation Enabled Disabled OFF Spﬁ%?yr .0 Alarm lamp
P |
sSB’Y:?yr — Clutch lamp
Control |
AUX Brake lamp
- a Control -
Terminals and Functions | ct Updating/setting
Control of setting values
BR
Terminalsymbol ~ Terminal name Function description Ao
Output!
R-S Power supply input terminal Connector for a commercial power supply
CL-P Clutch output terminal Connector for a clutch Sive [B Operating setings -
BR-P Brake output terminal Connector for a brake ‘é”s‘g'\lb\/sél)‘tCh
+ Ground External ground terminal (third class ground or more) BEH
7 Power suPpIy Positive terminal of control power suppl
terminal + (shared with the internal supply's +24 V},
2 Power supply Negative terminal of control power supply
terminal - - shared with the “\Eﬁi{lﬁ)l(supply's 0) W
en operating switc| operation) is on,
3 Control AUX executes the operat?on of the conditions set in the table.
4 Control clutch Turns output between P and CL on and off.
5 Control brake Turns output between P and BR on and off.
6.7 Alarm output 1 Arelay that operates during an alarm stop (relay output)
8 Alarm output 2 Output operates during an alarm stop (transistor output)
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aracteristics |

I Operating Response

The circuit construction is completely contactless, and response from

Wiring Methods and Timing Charts

I Interlocked Mode (Operating Settings SW-2 Off)

signal input to output to the electromagnetic-actuated clutch or brake [1] +24V

is fast and stable. The operating speed of the electromagnetic clutch or

brake is also increased to the limit speed by the overexcitation and L

reverse excitation functions. 1 [2_| .
This is the top-of-the-line model for electromagnetic clutch/brake -
power supplies. It achieves ultra-high-speed control and high Lio

precision. PN 7 =

I Noise During Operation 7 —

The BEH models are quiet power supplies. CB switching

Electromagnetic clutches and brakes normally produce howling L 4& th (

sounds during operation. The quiet design of BEH models eliminates
such sounds.

(5]

(-

Output command

Togsgles between the clutch and brake using a single input signal

385

ELECTROMAGNETIC
CLUTCHES & BRAKES

I Output Control System eRiES
. . Control clutch
You can select either Stand-alone Mode, which controls stand-alone (Coggm;',c TEEETIR
electromagnetic clutches and brakes independently, or Interlocked ACTURTED MICRO
Mode, which is suited to combination control of electromagnetic Control brake There is no
clutches and brakes (Output command) .| Reverse | output as CLUTCHES & BRAKES
X L . Overexcitation | |~ excitation there are e —
There is also a diverse array of other operating modes, such as current - 7 time 7 time no output ELECTROMAGNETIC-
control mode and jog mode. These are compatible with a diversity of . commands ACTUATED
clutch output 7 7 b

applications. _‘Ses‘uﬂeg , CLUTCHES & BRAKES

) P ER %gggmwﬂﬁrﬂ %,/ ' ELECTROMAGNETIC
I Supply Voltage Fluctuations and Output Voltage ~ seeasu S g CLUTCH & BRAKE

excitation voltage Revers I

BEH models control output voltage to be constant even with a certain
amount of supply voltage fluctuation. This ensures stable output even
in locations with a bad power supply environment. Variations in

e
excitation voltage

SPRING-ACTUATED

. ) . . BRAKE
electromagnetic clutch/brake response disappear. I Stand-alone Mode (Operatmg Settlngs SW-2 On)
However, overly large voltage fluctuations will be sensed as abnormal
voltages and set off an alarm. To ensure proper operation, keep supply o < 24y ELECTROMAGNETIC
voltage fluctuation to within a range of = 10%. 1 TOOTH CLUTCHES
(<2
1= @ BRAKE MOTORS
—+o i3

Precautions for Use |

I Circuit Protector

BEH models incorporate circuit protectors, so there is no need to
connect circuit protectors to the output side (between CL, P and BR).
When a circuit protector is included, the alarm goes off and operation
stops. Also, since voltage is controlled using PWM, the actual voltage
output is the same level as the input voltage. This means that
connecting the varistor that comes with 24 V-specification clutches
and brakes or the like may result in explosion of the varistor or damage
to the power supply. Never connect such devices.

I Power Supply Protective Functions

Control clutch

Control brake

Terminal no.

The corresponding clutch/brake operates using the signals

received by the input terminals.

(Clutches and brakes cannot release output at the same time.)
The priority to determine the order of importance for
signals received simultaneously can be set as desired.
*The factory default setting is clutch priority.

POWER SUPPLIES

4 .
These power supplies are equipped with a variety of protective Control PRRRRRES
functions. oluteh
These functions also alert the user to the cause of the alarm when the %Omro‘
various alarms engage. Thoroughly verify that the cause of the alarm brake Overexcitation Reverse | MODELS
has been cleared and that there are no abnormalities before resuming time time T
operation. P-CL

clutch output Y| 7

I How to Check Output Voltage Values o T ’

If you are checking the output voltage with a voltage meter, tester or
the like, check the value with a load such as an electromagnetic clutch
or brake connected to the output side.

If nothing is connected, the protective functions of break detection
engage, and a value around the DC 280 V charged in the capacitor is
shown, due to the characteristics of this power supply.

Brake output

Steady-state

Reverse

excitation voltage gxcitation voltage

How to Place an

I Applicable Ranges and Special Adjustments Order
These power supplies can be used as supplies for all electromagnetic
coils, not just electromagnetic clutches and brakes. The conducting BEH-20G-1

conditions can be altered freely by changing internal settings. Feel free
to consult Miki Pulley regarding settings, operating methods, and the

Output capacity J_ -E Input voltage specifications

like. 10: 50 W Blank: 200 V AC
20: 100 1:100 V AC
MIKI PULLEY 385
To download CAD data or product catalogs: www.mikipulley.co.jp Cc027




ELECTROMAGNETIC CLUTCH & BRAKE UNITS

BEW Models Supplies with Terminal Blocks for Ordinary Control

| Specifications

Model BEW-2G BEW-4G BEW-1R BEW-2R BEW-4R
AcC100vV [ ] [ ] [ ]
+10%
Ac200v [ ] [ ] [ ]
Input voltage 50/60Hz
AC400V [ ] [ ]
Input voltage range AC 280 V max. AC 480 V max. AC90 ~ 140V AC180 ~ 280V AC360 ~ 480V
For both half- and full-wave rectification
Rectification method Half-wave rectification
Half-wave Full-wave Half-wave Full-wave Half-wave Full-wave
Output voltage DC45V DCoov DC45V DCoov DC180V DC45V DCooV DCooV DC180V DC180V DC360V
Output B e DC1.0A DC1.0A DC2.0A DC1.0A DCO.7A
current  Valuesin () are for an ambient (DCO.7A) (DCO.7A) (DC1.5A) (DCO.7A) (DCO.5A)
temperature of 60°C

Output e o 45w 90w 45W 90w 180W 90w 180W 90w 180W 126W 252w

Wattage  Valuesin (J are for an ambient  (25W) (50W) (25W) (50W) (100W) (50W) (100W) (50W) (100W) (90w) (180W)
temperature of 60°C

Voltage specification

A DC45V DCooV DC45V DCooV DC180V DC45V DCooV DCooV DC180V DC180V DC360V
Numbers in parentheses are

(AC100V)  (AC200V) (AC100V) (AC200V) (AC400V) (AC100V) (AC100V) (AC200V) (AC200V) (AC400V)  (AC400V)

m
oo
m
M
|
=
o
=
=
() )
=
m
|
n
M
—
(|
o
()
==
m
w
o
(o)
=
]
>N
m
w

input voltages
01 [} [ J [ ] [ ] [ ] [ ] [ J [} [} [ J
02 [} [ ] [ ] [ ] [ ] [ ] [ ] [ ) [} [}
03 [ J [ J [ ] [ ] [ ] [ ] [ ] [ J [ J [ J
04 [ J [ ] [ ] [ ] [ ] [ ] [ [ [ J [ J
05 [ J [ J [ ] [ ] [ ] [ ] [} [} [} [ J
size @ Applicable 06 [ ] [ ] [ ] [ ] [ ] [ ] [ ) [ ] [ ] [ ]
tti
setting .. Applicable 08 [ J [ J [ ] [ ] [ ] [ ] [ ] [ J [ J [ J
depending 10 [ J [ ] [ ] [ ] [ ] [ ] [ ] [ [ J [ J
on clutch/brake
model 12 ([ ] [ ] [} [ J [ [ [
14 [ ] [ ] [} [ [ [} [}
16 [ ] [ ] [ J [ J [ J [ J [ J
18 A A [ ] o A [ J [ J
20 AN AN [ ] [ ] A [ J [ J
25 VAN A [} [ ] A [} [}
. MIKI PULLEY electromagnetic-
Applied
clutches/ actuated clutches and brakes Spring-actuated brake All
brakes Rated voltage DC 45/90/180 V
DC45/90/180V
Insulatin ;
it ) DC 500V, 100 M Q with Megger
Dielectric Between terminal and body X . X .
et 1500V AC, 50 Hz, 1 min. 2000V AC, 50 Hz, 1 min. 1500V AC, 50 Hz, T min. 2000 V AC, 50 Hz, 1 min.
gth voltage
envli‘:'so:gr:em With no condensation -20 - +60°C
Mass Per product 0.04kg
T Control ] T
2 N 3
Full- Half-
¥
1 Bt 4
BEW-2G/4G BEW-1R/2R/4R
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Wiring Methods and Timing Charts ”

IBEW-G Secondary Control (Basic Wiring)

ELECTROMAGNETIC
CLUTCHES & BRAKES

[©ry®]

BIREE

(7.6)

_\__\

e

: : -8-Y
Terminals and Functions | D SERIES
ELECTROMAGNETIC-
Model  Terminalsymbol ~ Terminal name Function description <Primary side control method> ACTUATED MICRO
. i X The output for the 3-4 terminals is controlled by the input power to the 1-2 CLUTCHES & BRAKES
1-2 Power supply input terminal | Connector for a commercial power supply terminals being toggled ON/OFF. —————
. H y 12 ELECTROMAGNETIC-
Output is controlled by opening and closing Power supply 7] % ACTUATED
BEW-G 23 Control terminal between terminals with a relay or other |n_gut terminal : :
contact Output terminal A A CLUTCHES & BRAKES
3-4 Output terminal  Connector for an electromagnetic clutch or brake *Check the above before use as even though the back voltage from the coil wil no ELECTROMAGNETIC
1-2 Power supply input terminal Connector for a commercial power supply It?rgg?/(/i ﬁﬂ?ggwmn the power supply is toggled ON/OFF, the armature release E';\::_:SCH &BRAKE
. Connector for an electromagnetic
Output terminal
28 (half-wave) clizthariEie . : SPRING-ACTUATED
BEW-R (when half-wave rectified) IBEW-G Secondary Control (Wire Saving) o
o . Connector for an electromagnetic
utput terminal
3-4 clutch or brake
(full-wave) .
(when full-wave rectified) ELECTROMAGNETIC
TOOTH CLUTCHES
-
Characteristics DR
BRAKE MOTORS
*Assign control between 2-3 to the same phase.

I Output System

Two systems are available, half-wave rectified and full-wave rectified. Half-wave
rectified takes a commercial power supply as the input and generates a half-

f <Secondary side control method>
Terminal No. The output for the 3-4 terminals is controlled by the input power to the

1-2 terminals being left on and the 2-3 terminaYs being toggled ON/OFF.

POWER SUPPLIES

1-2
wave rectified DC voltage on the output side. These power supply devices are Powier supbly, 1 1
known for their very simple construction and low cost, but their voltage pulse is 2.3 ‘ i

large. They are therefore prone to generating variations in operating response
in electromagnetic clutches and brakes, they produce a howling noise when

Output terminal

3-4
Control terminal

conducting, and they tend to generate more heat from their electromagnetic
coils than full-wave rectified supplies or smoothing supplies.

When the above are to be avoided, consider changing to a full-wave rectified
supply, smoothing supply, or a DC 24 V specification.

Full-wave rectified power supply devices are known for having smaller voltage
pulses than half-wave rectified supplies and tending to have little variation in
electromagnetic clutch and brake operating response. They can thus be used
not just for spring-actuated brakes but also for electromagnetic-actuated
clutches and brakes. UK
Note that when the rated voltage of the electromagnetic coil does not match \
the voltage output from the power supply device, you will not be able to obtain ’
the electromagnetic clutch/brake characteristics given in the specifications.

I BEW-R Primary Control

MODELS

<BEW/R>
The output for the 2-4 terminals(half-wave) or 3-4 terminals(full-wave) is
controlled by the input power to the 1-2 terminals being toggled ON/OFF. "

Precautions for Use | 1 BEH

Prower supply

input terminal
I Circuit Protector Y BEw i

. o . i X (half-wave) BEW.
These power supply devices have built-in circuit protectors (varistors) 3-4 -s

: - ) : inal
on the input and output sides. There basically is no need, therefore, to 8315%523“”3
install external circuit protectors.

*The same level of brake responsiveness can be obtained with primary side control BEW-W
as with secondary side control.

How to Place an
Order

BEW-2G

-L Specifications

Input voltage specifications  Rated input 1: 100 V AC
Rated input 2: 200 V AC
Rated input 4: 400 V AC

I Primary and Secondary Control Methods

Primary control, which uses on/off of the input voltage to control
electromagnetic clutches/brakes (shorting terminals 3-4), saves wiring,
but makes the armature release time extremely long, so the braking time
of the brake becomes long. (No surge voltage is generated.)

With secondary control (which controls terminals 3-4 with a relay or other
contact), armature release time is shorter, as is the braking time of the
brake, but there is more wiring and some surge voltages occur. Select
primary or secondary control based on the characteristics you desire.

G: Standard
R: Relay included

MIKI PULLEY 387
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ELECTROMAGNETIC CLUTCH & BRAKE UNITS

Insulating resistance
Dielectric strength voltage
Usage environment

Mass

Rated voltage DC 45/90/180 V
Between terminal and body

With no condensation

Per product

1000 V AC, 50 Hz, 1 min.

DC 500V, 100 M Q with Megger

m
m BEW-S
- - . . .
Types Compact, Light Supplies with Terminal Blocks
=
o Specifications |
g Model BEW-25 BEW-45
z AcC100V [ ] [ ]
+ 109
m | l AC200V 50 /1%;"1 ) )
— nput voltage
— AC4OOV [ ]
(gp) Maximum input voltage AC250V AC510V
‘. Rectification method Half-wave rectification
Output voltage DC45V DCooV DC45V DCooV DC180V
C: C! C: C! C
—] When the ambient temperature is 20°C DC1.0A
Output current Values in () are for an ambient
P 0 (DCO.6A)
I temperature of 60°C &
rm When the ambient temperature is 20°C
X . 45W 90W 45W 0w 180W
w Output Wattage Values in () are for an ambient
Qo temperature of 60°C (25W) (50W) (25W) (50W) (100W)
MALERELDIZIT DC45V DC9OV DC45V DC90V DC180V
oo Numbers in parentheses are input (AC100V) (AC200V) (AC100V) (AC200V) (AC400V)
x voltages
] 01 ° ] ° ® [}
w 03 [ ] [ ] [ ] [ ] [ ]
04 [ ] [ ] [ ] [ ] [}
05 [ [ [ J [ J [}
s . R 06 [ [ [} [} [}
ize setting : Applicable
/\: Applicable 08 L L L4 L4 L
depending on clutch/ 10 [ [ [ [ o
brake model
12 [ J [ ] [ ]
14 [} [ [ ]
16 [ [} [}
18 A A [ ]
20 A A AN
25 A VAN AN
Applied MIKI PULLEY electromagnetic-
clmch’:’; Jbrakes actuated clutches and brakes Spring-actuated brake

2000V AC, 50 Hz, 1 min.

-20 ~ +60°C
0.021kg

| Structure

’_4—2,‘ L
| 03 B 4
o L% B of 9 te'?%g % t%;i%
g7l % & - b
- 053 Zi’u* BEW-CIS
o =l e

.

Terminals and functions |

Terminal symbol Terminal name Function description
1-2 Power supply input terminal  Connector for a commercial power supply

3-4 Output terminal Connector for an electromagnetic clutch or brake

388 MIKIPULLEY
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Characteristics |

I Output System

BEW-25/4S types take a commercial power supply as the input and
generate a half-wave rectified DC voltage on the output side. These
power supply devices are known for their very simple construction
and low cost, but their voltage pulse is large. They are therefore prone
to generating variations in operating response in electromagnetic
clutches and brakes, they produce a howling noise when conducting,
and they tend to generate more heat from their electromagnetic coils
than full-wave rectified supplies or smoothing supplies.

When the above are to be avoided, consider changing to a full-wave
rectified supply (BEW-R types), smoothing supply, or a DC 24 V
specification.

How to Calculate Output Voltage

Output voltage = Input voltage X a (a set coefficient)
* a (set coefficient) = 0.45: half-wave rectification
(Ex.)

BEW-2S: AC100V X 0.45 = DC45V

BEW-4S: AC400V X 0.45 =DC180V

Note that when the rated voltage of the electromagnetic coil does not
match the output voltage calculated above, you will not be able to
obtain the electromagnetic clutch/brake characteristics given in the
specifications.

Precautions for Use |

I Circuit Protector

These power supply devices have built-in circuit protectors (varistors)
on the input and output sides. There basically is no need, therefore, to
install external circuit protectors.

I Primary and Secondary Control Methods
These power supply devices use primary control, in which
electromagnetic clutches and brakes are controlled by turning input
voltage on and off, as their basic control.

This control system saves wiring, but has a longer armature release
time than secondary control, extending the braking time of spring-
actuated brakes.

This phenomenon becomes more marked the larger the
electromagnetic clutch or brake is. Primary control is thus used
predominantly on small spring-actuated brakes.

Also, primary control does not generate the surge voltage
(counterelectromotive voltage) when the electromagnetic clutch or
brake goes off that secondary control does, so it is very effective in
machinery when noise must be avoided.

When secondary control is used to improve response, install relay
contacts between the output terminals and electromagnetic clutches/
brakes as shown in the wiring diagram at right.

At this time, you must install discharge elements such as varistors
between relay contacts or in parallel to the electromagnetic clutch/
brake.

How to Place an

Order BEW-2S

To download CAD data or product catalogs:

1 Input voltage specifications

www.mikipulley.co.jp

Wiring Methods and Timing Charts

I Primary Control

ELECTROMAGNETIC
CLUTCHES & BRAKES

A
GG ElS

<<Primary side control method>> )
The output for the 3-4 terminals is controlled by the input

power to the 1-2 terminals being toggled ON/OFF.

/:/r\
/:/r\
/I‘/n

L2 4 1 F |
Power supply
input terminal \ [ | SERIES
i I I I
3-4 \ | | | ELECTROMAGNETIC-
Output v v ACTUATED MICRO
terminal
*Clheck the above be{ore”use Ias even though thﬁ surge voltage frum| the w
electromagnetic coil will no longer generate when the power s is
toggled O%/OFlF, thlevav:mature rgelei?se time wv;ll\ increse? Wersupplyt ELECTROMAGNETIC-
ACTUATED
CLUTCHES & BRAKES
I Seconda ry Control ELECTROMAGNETIC
CLUTCH & BRAKE
Q UNITS
SPRING-ACTUATED
BRAKE
|1 E 2 3 ® 4 |
@”@ﬂ@”@ ELECTROMAGNETIC
| '@' TOOTH CLUTCHES
4 BRAKE MOTORS
d MC

POWER SUPPLIES

1M

<<Secondary side control method>> o
_ The brake output is controlled by the input power being input
to the 1-2 terminals and the relay being toggled ON/OFF.

1-2
Power supply
input terminal

MC (Contact a) ' )
control

Brake output L2 4 P L

MODELS

2: Rated input voltage of 200 V AC
4: Rated input voltage of 400 V AC

MIKI PULLEY 389
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ELECTROMAGNETIC CLUTCH & BRAKE UNITS

B EW'W Types  Supplies with Terminal Blocks for Both Full- and Half-waves

| Specifications

Model BEW-4W
Ac1o00v [ ]
—+ 1009
Ac200v 5; /16?): [ ]
Input voltage z
Acso0v [ ]
Maximum input voltage AC510V

For both half- and full-wave rectification
Rectification method

m
oo
m
M
|
=
o
=
=
() )
=
m
|
n
M
—
(|
o
()
==
m
w
o
(o)
=
]
>N
m
w

Half-wave Full-wave Half-wave Full-wave Half-wave Full-wave
Output voltage DC45v DCooV DCooV DC180V DC180V DC360V
When the ambient temperature is 20°C DC3.0A
Output current Values in () are for an ambient temperature (DCZ'SA)
of 60°C '
When the ambient temperature is 20°C
Output Wattage Values in () are for an ambient temperature (} ?;W) é;gw) (Z(S)W) (gigw) (g:gW) (1%8(?\,‘“
of 60°C
Voltage specification DC45V DC9oV DCooV DC180V DC180V DC360V
N in par Bt are input vol (AC100V (AC100V (AC 100V (AC400V (AC 400V (AC400V
sinp P half-wave) full-wave) full-wave) full-wave) half-wave) full-wave)
01 [} [} [} [ ] [}
02 [ ] [ ] [ ] [ [}
03 [ ] [ J [ J [ ] [}
04 [} [ J [} [ ] [}
05 [} [} [} [ ] [}
Size o 06 [} [ ] [ ] [} o
Setti : Applicable
iR /\: Applicable depending 08 ® ® ® ® ®
on model of clutch or 10 A (Y [y ) o
brake
12 AN [} [} [ ] [}
14 A [} [} [ ] [}
16 A [ [ ] [ J [ ]
18 A [ [ ] [ J [ ]
20 AN [} [} [ ] [}
25 A [} [} [ ] [}
Aoplied MIKI PULLEY electromagnetic-actuated
clutchl:/brakes clutches and brakes Spring-actuated brake
Rated voltage DC 45/90/180 V
Insulating resistance DC 500V, 100 M Q with Megger
Between terminal and body
Dielectric strength voltage 2200V AC, 50 Hz, 1 min.
Usage environment With no condensation -20 ~ +60°C / 10 ~ 90%RH
Mass Per product 0.045kg
Terminal symbol Terminal name Function description
1 @ 1-2 Power supply input terminal Connector for a commercial power supply
3-4 Output terminal  Connector for an electromagnetic clutch or brake
Input z z z Output
terminal I I B terminal
I_ A 3 J

BEW-4W
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|
45

AC510V R
max)

33
37.5

32
D
D

D

Characteristics |

I For Both Half-wave Rectified and Full-wave Rectified

For BEW-4W types, you can select between half-wave rectified and full-
wave rectified by changing the connections of the wiring as shown in
the figure at right.

These power supply devices are high Wattage and allow a wide range
of voltage inputs, from low voltage to high. As a result, a wide variety
of electromagnetic clutches and brakes can be handled by a single
BEW-4W power supply alone.

You can either focus on the type of brake, assuming you will rewire, or
conversely, handle a variety of types of brakes with a BEW-4W power
supply alone.

How to Calculate Output Voltage

Output voltage = Input voltage X a (a set coefficient)
* a (set coefficient) = 0.45: half-wave rectified/0.9:
full-wave rectified

(Ex.)

Half-wave: AC200V X 0.45 = DC90V

Full-wave: AC100V X 0.9 = DCI0V

Note that when the rated voltage of the electromagnetic coil does not
match the output voltage calculated above, you will not be able to
obtain the electromagnetic clutch/brake characteristics given in the
specifications.

Precautions for Use |

I Primary and Secondary Control Methods

These power supply devices use primary control, in which
electromagnetic clutches and brakes are controlled by turning input
voltage on and off, as their basic control.

This control system saves wiring, but has a longer armature release
time than secondary control, extending the braking time of spring-
actuated brakes.

This phenomenon becomes more marked the larger the
electromagnetic clutch or brake is. Primary control is thus used
predominantly on small spring-actuated brakes.

Also, primary control does not generate the surge voltage
(counterelectromotive voltage) when the electromagnetic clutch or
brake goes off that secondary control does, so it is very effective in
machinery when noise must be avoided.

When secondary control is used to improve response, install relay
contacts between the output terminals and electromagnetic clutches/
brakes as shown in the wiring diagram at right.

At this time, you must install discharge elements such as varistors
between relay contacts or in parallel to the electromagnetic clutch/
brake.

How to Place an

Order BEW-4WwW

To download CAD data or product catalogs:

www.mikipulley.co.jp

Wiring Methods and Timing Charts |

I Primary Control

(Half-wave rectification)

AC510V  Hacr
(MAX) __ srice

(Full-wave rectification)

<<Primary side control method>>
Terminal no. The output for the 3-4 terminals is controlled by the input

power to the 1-2 terminals being toggled ON/OFF.

391

ELECTROMAGNETIC
CLUTCHES & BRAKES

SERIES

ELECTROMAGNETIC-
ACTUATED MICRO
CLUTCHES & BRAKES

ELECTROMAGNETIC-

ACTUATED

CLUTCHES & BRAKES

ELECTROMAGNETIC
CLUTCH & BRAKE
UNITS

SPRING-ACTUATED

1-2 BRAKE
Power supply 4 1 _r A
input terminal | | \ \
Output terminal 1 I i I ELECTROMAGNETIC
5.4 Halfwave— ¥ r pN TOOTH CLUTCHES
3-4: Full-wave

* There is no longer a surge voltage from the electromagnetic coll when power

goes on or off, but armature release time is longer, so confirm this prior to use. BRAKE MOTORS

I Secondary Control

AC510V  pacr
(MAX) __ shice
FULL
BRIGE!

12 3

Cloyaie
|

- \-- MC
.
(Half-wave rectification)

A

AC510V  pae
(MAX) BRIGE

FULL
BRIGE

o eec,
12 3 4

j@@ ®
AN

Terminal no.| <<Secondary side control method>>

The brake output is controlled by the input power being input
to the 1-2 terminals and the relay being toggled ON/OFF.

(Full-wave rectification)

1-2
Power supply
input terminal

MC (Contact a)
control U ‘ ‘ “ “

Brake output L 4

POWER SUPPLIES

MODELS
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ELECTROMAGNETIC CLUTCH & BRAKE UNITS

B EW' F H Types Overexcitation Supplies that Switch Between Full- and Half-wave

| Specifications

Model BEW-1FH BEW-2FH BEW-4FH
Ac1o00v [ ]
+10%
Ac200v [ ]
Input voltage 50/60Hz
Acso0v [ ]
Input voltage range AC80 ~ 130V AC170 ~ 300V AC80 ~ 480V

Overexcitation (full-wave rectified) for 0.5 sec followed by constant excitation (half-wave rectified)
Control method
Overexcitation ~Constant excitation ~Overexcitation ~Constant excitation ~Overexcitation Constant excitation
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Output voltage DCooOV DC45V DC180V DCooV DC360V DC180V
B T Peratu sl 20/C DC1.6A (DC1.3A) DC1.6A (DC1.3A) DC1.2A (DC1.0A)
Output current Values in () are for an ambient temperature @ o q i C o
of 60°C onstant excitation onstant excitation onstant excitation
When the ambient temperature is 20°C 72W (58W) 144W (117W) 216W (180W)
Output Wattage Values in () are for an ambient temperature C . C o I e
of 60°C onstant excitation onstant excitation onstant excitation
Purpose of use Using overexcitation Using weak excitation Using overexcitation Using weak excitation Using overexcitation Using weak excitation
Clutch/brake rated voltage DC45V DCooV DCooV DC180V DC180V DC360V
01 [} [ J [ J [ ] [}
02 [} [} [} [ ] [}
03 [ ] [ J [ J [ ] [ J
04 [ J [ J [ J [ ] [}
05 [} [ J [ J [ ] [}
Size 06 [} [} [} [ ] [}
Settings 08 [ ] [ J [ J [ ] [ J
@ Applicable
10 [ ] [ J [ J [ ] [}
12 [ J [ J [ J [ ]
14 [} [} [ ] [}
16 [ ] [ J [ ] [ J
18 [ ] [ J [ ] [}
20 [ J [ J [ ] [}
25 [} [} [ ] [}
Applied MIKI PULLEY electromagnetic-actuated
clutchzl;/brakes clutches and brakes Spring-actuated brake
Rated voltage DC 45/90/180 V
Insulating resistance DC 500V, 100 M Q with Megger
Between terminal and body
Dielectric strength voltage 2000V AC, 50 Hz, 1 min.
Usage environment With no condensation -20 ~ +60°C
Mass Per product 0.065kg
Control Terminal symbol Terminal name Function description
terminal . i .
- - 1-2 Power supply input terminal Connector for a commercial power supply
T T 3-4 Output terminal  Connector for an electromagnetic clutch or brake
N . . .
- N - 5.6 Control terminal Outputis coptrolleq by opening and closing
between terminals with a relay or other contact
te‘ pﬁ}ﬁa [Rectifier circuit|—{ Control circuit | 7 tg#;?#;

[ ]

Power supply
]
BEW-[IFH
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Characteristics |

I Used as Overexcitation Supplies

BEW-FH models go through about 0.5 sec of full-wave rectified output
and then transition to half-wave rectified output. BEW-FH power
supply devices create an overexcitation state by matching their
constant excitation voltage to the rated voltage of the electromagnetic
clutch/brake to obtain the following effects.

- Longer electromagnetic clutch/brake service life (about double)

- Shorter armature pull-in time (about half) to achieve high frequency
operation

- Longer service life (about double)

« Reduced startup interference by combined use of a spring-actuated
brake and a motor

Also, the following effects can also be obtained by determining the
specifications of the spring-actuated brake under the assumption that
a BEW-FH power supply will be used.

- Higher torque

« Slimmer and more compact

I Used as Weak Excitation Supplies

Conversely, BEW-FH power supply devices create a weak excitation
state after armature pull-in by matching their overexcitation voltage to
the rated voltage of the electromagnetic clutch/brake to obtain the
following effects.

- Lower electricity consumption (about 1/4)

« Lower stator (electromagnetic coil) heat production (about 1/4)

« Shorter armature release time

Precautions for Use |

I Circuit Protector

These power supply devices have built-in circuit protectors (varistors)
on the input and output sides. There basically is no need, therefore, to
install external circuit protectors.

I Primary and Secondary Control Methods

Primary control, which uses on/off of the input voltage to control
electromagnetic clutches/brakes (shorting terminals 5-6), saves wiring,
but makes the armature release time extremely long, so the braking
time of the brake becomes long. (No surge voltage is generated.)

With secondary control (which controls terminals 5-6 with a relay or
other contact), armature release time is shorter, as is the braking time
of the brake, but there is more wiring and some surge voltages occur.
Select primary or secondary control based on the characteristics you
desire.

Terminals 5-6 are part of the circuit that flows into the brake, so add
voltage and current to the considerations when you select relay
contacts and the like.

To download CAD data or product catalogs:

www.mikipulley.co.jp

Wiring Methods and Timing Charts ||

I Primary Control

: <<Primary side control method>>
5-6 terminals are short-circuited and the output for the
3-4 terminals is controlled by the input power to the 1-2
terminals being toggled ON/OFF.

1-2
Power supply
input terminal

56 1 |
Control Mz Z33

terminal ‘
3-4 Z A

Output
terminal

* There is no longer a surge voltage from the electromagnetic coil when power
goes on or off, but armature release time is longer, so confirm this prior to use.

I Secondary Control

/:/g
S
A
:
:
:
:
:
:

<<Secondary side control methods>>

The output from the 3-4 terminal is controlled by the input power to the
1-2 terminal being left on and the 5-6 terminal being toggled ON/OFF.

1-2 Z
Power supply
input terminal

| |
L L

5-6 | i
Control T ‘V /! 1 /‘VA
terminal ‘

? ‘ ZI [Overexcitation
84t . 7N 7\ |Vvoltage
teL#n?'\Ler al Overexcitation time Steady-state

<—(5sec_) excitation voltage

BEW-1FH

T Input voltage specifications
Rated input 1: 100 V AC
Rated input 2: 200 V AC
Rated input 4: 400 V AC

How to Place an
Order
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ELECTROMAGNETIC CLUTCH & BRAKE UNITS

BEM Models Supplies with Compact Leads

| Specifications

I
—
o
= Model BEM-2H BEM-4H BEM-2F
Ac100vV [ ] [ ] [ ]
=
rm AC200V +10% ° ® °
Input voltage -
—l ACLOOV 50/60Hz Py
(gp) Maximum input voltage AC250V AC510V AC250V
‘. Rectification method Half-wave rectification Full-wave rectification
c Output voltage DC45V DCIOV DC45V DC9OV DC180V DCoOV DC180V
—] When the ambient temperature is 20°C
) Output current Values in () are for an ambient (gg;gﬁ) (ggégﬁ) (Bgégﬁ)
x= temperature of 60°C : : ’
w Output Wattage " Vet il refor anament ‘ é‘?% (ss;g% (g% (28&) (:gg% <§8W> (:gg%
@ temperature of 60°C
o Numbe\:zl::ng:::l:fe“s:::::e inout DC45V DC9OV DC45V DCIOV DC180V DC9OV DC180V
2 D (AC100V) (AC200V) (AC100V) (AC200V) (AC400V) (AC100V) (AC200V)
x voltages
= 01 ° ° ° ° ° ° °
N
m 02 [} [} [} [} [ ] [} [ ]
w 03 [} [} [} [} [} [} [}
04 [} [ [ [ ] [} [ J [}
05 [ ] [ J [ J [} [ J [ J [ J
s 06 [} [} [} [} [ ] [} [ ]
ize setting @ : Applicable
/\ : Applicable depending 08 L4 L L L L4 L4 L4
on clutch/brake 10 [ [} [} [} o [ o
model
12 [ ] [} [ J [ J [ J
14 [} [} [ ] [} [ ]
16 [} [} [} [} [ J
18 A A [ A [
20 A A AN A [ J
25 A AN AN A [ ]
Applied MIKI PULLEY electromagnetic-actuated
clutchpe’; Jbrakes clutches and brakes Spring-actuated brake
Rated voltage DC 45/90/180 V
Insulating resistance DC 500V, 100 M Q with Megger
Between terminal and body
Dielectric strength voltage 1500 V AC, 50 Hz, 1 min. 2200V AC, 50 Hz, 1 min. 1500V AC, 50 Hz, 1 min.
Usage environment With no condensation -15 ~ +60°C
Mass Per product 0.020kg 0.021kg 0.023kg
(+) LE10 30

)
Yellow Red Yellow 12 18 12 u
Input 7 Output \
side side

Yellow} [White

T

BEM-H

Input Output
side side

Terminals and Functions |

Lead color Function name Function description
Yellow (two) Input side Connector for a commercial power supply
Red/white Output side Connector for an electromagnetic clutch or brake
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Characteristics |

I For Both Half-wave Rectified and Full-wave Rectified

BEM-2H/4H types take a commercial power supply as the input and
generate a half-wave rectified DC voltage on the output side. These
power supply devices are known for their very simple construction
and low cost, but their voltage pulse is large.They are therefore prone
to generating variations in operating response in electromagnetic
clutches and brakes, they produce a howling noise when conducting,
and they tend to generate more heat from their electromagnetic coils
than full-wave rectified supplies or smoothing supplies.

When the above are to be avoided, consider changing to a full-wave
rectified supply (BEM-2F types), smoothing supply, or a DC 24 V
specification.

BEM-2F types generate a full-wave rectified DC voltage. These power
supply devices are known for having smaller voltage pulses than half-
wave rectified supplies and tending to have little variation in
electromagnetic clutch and brake operating response.

How to Calculate Output Voltage

Output voltage = Input voltage X a (a set coefficient)

* a (set coefficient) = 0.45: half-wave rectified/0.9:

full-wave rectified

(Ex.)

BEM-2H, -4H: 200 VAC X 0.45

BEM-2F: AC100V X 0.9

90V DC
DCooV

Note that when the rated voltage of the electromagnetic coil does not
match the output voltage calculated above, you will not be able to
obtain the electromagnetic clutch/brake characteristics given in the
specifications.

Precautions for Use |

I Primary and Secondary Control Methods

These power supply devices use primary control, in which

Wiring Methods and Timing Charts

I Primary Control

e
White Red

(=) (+)

(AN
————]
—

Yellow
(~) (~)

NN

Lead wires| <<Primary side control method>>

The output for the (red/white) output lead wire is controlled by the
input power to the (yellow) input lead wire being toggled ON/OFF.

17 ]
| \
| \

Yellow-yellow, v
power supply
Input side

\
Red-white, 1/
output side
(Brake)

* There is no longer a counterelectromotive voltage from the electromagnetic coil
when power goes on or off, but armature release time is longer, so confirm this
prior to use.

I Secondary Control

S

White Red

(=) (+)
p————
 —
S—

Yellow Yellow
(~) (~)

<<Secondary side control method>> o
The brake output is controlled by the input power being input to

the (yellow) input lead wire and the relay being toggled ON/OFF.

electromagnetic clutches and brakes are controlled by turning input gg&%ﬁfg&”}
voltage on and off, as their basic control. input side
This control system saves wiring, but has a longer armature release MC (Contact a)
time than secondary control, extending the braking time of spring- control
actuated brakes. Red-white, ! - !
This phenomenon becomes more marked the larger the ?Burtggé)&de - e S
electromagnetic clutch or brake is. Primary control is thus used
predominantly on smaller spring-actuated brakes.
Also, primary control does not generate the surge voltage
(counterelectromotive voltage) when the electromagnetic clutch or
brake goes off that secondary control does, so it is very effective in
machinery when noise must be avoided.
When secondary control is used to improve response, install relay
contacts between the output terminals and electromagnetic clutches/
brakes as shown in the wiring diagram at right.
At this time, you must install discharge elements such as varistors
between relay contacts or in parallel to the electromagnetic clutch/
brake.
How to Place an BEM-2H 120L
Order T -: Lead wire length, three options available 120: 120 mm
Input voltage specifications Rectification method 240: 240 mm
Rated input 2: 200 V AC H: Half-wave rectification 360: 360 mm

Rated input 4: 400 V AC

To download CAD data or product catalogs:

www.mikipulley.co.jp

F: Full-wave rectification
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ELECTROMAGNETIC CLUTCH & BRAKE UNITS

BEM -T Types Supplies with Ultra-compact Leads

Input voltage

Output current

Output Wattage
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Size setting

Applied
clutches/brakes

Insulating resistance
Dielectric strength voltage
Usage environment

Mass

Model

Ac100vV

AC200V +10%
ACLOOV 50/60Hz

Maximum input voltage
Rectification method

Output voltage
When the ambient temperature is 20°C
Values in parentheses are for an ambient
temperature of 60°C
When the ambient temperature is 20°C
Values in parentheses are for an ambient
temperature of 60°C

Voltage specifications

Figures in parentheses are input voltages

01
02
03
04
05
06

@ : Applicable
/\ : Applicable depending on 08

clutch or brake model

25

MIKI PULLEY electromagnetic-actuated
clutches and brakes
Rated voltage DC 45/90/180 V

Between terminal and body

With no condensation

Per product

1500V AC, 50 Hz, 1 min.

0.008kg

| specifications

BEM-2T BEM-4T
[ ] [}
[} [}
[
AC280V AC480V
Half-wave rectification
DC45V DCooV DC45V DCooVv DC180V
DC1.0A (DCO.6A) DCO.7A (DCO.5A)
45W 0w 30w 60W 125W
(25w) (50W) (20w) (40W) (90w)
DC45V DCo0V DC45V DCooV DC180V
(AC100V) (AC200V) (AC100V) (AC200V) (AC400V)
[ ] [ J [ J [ J [ J
[ ] [} o [} [}
[ ] [} [} [} [}
[} [ [ [ [
[ ] [ J [ J [ J [ J
[ ] [} [} [} [}
[ ] [} [} [} [}
[} [ [ [ [
[ J [ J [ J
[} AN [ ]
[} A [ ]
A A [}
A A A
A A A

Spring-actuated brake

DC 500V, 100 M Q with Megger
2000V AC, 50 Hz, 1 min.
-20 ~ +60°C
0.011kg

o5 32 05 ?3.2 Tab terminal
® R @ (Secondary)
ol , S\ 110 Series
i Tab thickness: 0.5

5
0

BEMAT 1

1(5)
—
=
—/

(5)
—
I

Movable mounting part BEM-2T : 6.

~ ~
m Wt
y _._{4
186 5 22 5 il
BHIE (25) 2 N
Movable mounting part
BEM - 2T BEM - 4T

Recommended Products for the Tab Terminal Partner Side

Terminals and Functions |

Terminal Function name Function description + Receptacle 170043-1 (made by AMP)
Leads (two) Input side Connector for a commercial power supply + Insulation sleeve 170823-1 (made by AMP)
Tab terminals (two locations) Output side Connector for an electromagnetic clutch or brake + ICT insulation-covered terminal, FA type, 110 series
«ICTDEN 280509-FA  (made by Nichifu)
« Flatinsertion terminal  CSS 62853-F  (made by Nichifu)
«Insulation cap 62826-F (made by Nichifu)
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Design of Mounting Part |

The standard mounting feet can not only be moved, they can be
removed and a dedicated mount used. Design using the following
figure as a guide or consult Miki Pulley.

Recommended mounting dimensions

LH_L
8

+02
| 5507

‘| |‘2.5

| Characteristics

I Output System

BEM-2T/4T types take a commercial power supply as the input and
generate a half-wave rectified DC voltage on the output side. These
power supply devices are known for their very simple construction,
compact size, and low cost, but their voltage pulse is large. They are
therefore prone to generating variations in operating response in
electromagnetic clutches and brakes, they produce a howling noise
when conducting, and they tend to generate more heat from their
electromagnetic coils than full-wave rectified supplies or smoothing
supplies.

When the above are to be avoided, consider changing to a full-wave
rectified supply (BEM-2F types), smoothing supply, or a DC 24 V
specification.

How to Calculate Output Voltage

Output voltage = Input voltage X a (a set coefficient)
* a (set coefficient) = 0.45: half-wave rectification
(Ex.)

BEM-2T: AC200V X 0.45 = DC90V

Note that when the rated voltage of the electromagnetic coil does not
match the output voltage calculated above, you will not be able to
obtain the electromagnetic clutch/brake characteristics given in the
specifications.

Precautions for Use |

I Primary and Secondary Control Methods

These power supply devices use primary control, in which
electromagnetic clutches and brakes are controlled by turning input
voltage on and off, as their basic control.

This control system saves wiring, but has a longer armature release
time than secondary control, extending the braking time of spring-
actuated brakes.

This phenomenon becomes more marked the larger the
electromagnetic clutch or brake is. Primary control is thus used
predominantly on smaller spring-actuated brakes.

Also, primary control does not generate the surge voltage
(counterelectromotive voltage) when the electromagnetic clutch or
brake goes off that secondary control does, so it is very effective in
machinery when noise must be avoided.

When secondary control is used to improve response, install relay
contacts between the output terminals and electromagnetic clutches/
brakes as shown in the wiring diagram at right.

At this time, you must install discharge elements such as varistors
between relay contacts or in parallel to the electromagnetic clutch/
brake.

To download CAD data or product catalogs:

Wiring Methods and Timing Charts ||

I Primary Control

e

ELECTROMAGNETIC
CLUTCHES & BRAKES

<<Primary side control method>> SERIES

The output for the tab terminal on the output side is controlled by ELECTROMAGNETIC-

the input power to the input lead wire being toggled ON/OFF. ACTUATED MICRO
Lead wire, 7 1 7 J CLUTCHES & BRAKES
%OVLVEFS%%DW [ | ‘ ‘ ELECTROMAGNETIC-

P | I | | ACTUATED
Tab terminal, ‘I/ |>\ ‘I/ \)\ CLUTCHES & BRAKES
?ELBJI’tDll{It )Slde ELECTROMAGNETIC
ake *Check the above before use as even though the back voltage from the CLUTCH & BRAKE

electromagnetic coil will no longer generate when the power supply is UNITS
toggled ON/OFF, the armature release time will increse.

SPRING-ACTUATED

I Secondary Control BRAKE

ELECTROMAGNETIC
TOOTH CLUTCHES

BRAKE MOTORS

POWER SUPPLIES

/‘/r\
/f\
/A

<<Secondary side control method>>
The brake output is controlled by the input power being input
to the input lead wire and the relay being toggled ON/OFF.

Lead wire,
power supply
input side

MC (Contact a)
control

MODELS

Brakes | I/ /I | | I/ /\ Il

How to Place an

www.mikipulley.co.jp

Order
Lead wire length, three options available
Input voltage specifications 120: 120 mm
2T. 200 V AC 240: 240 mm
4T 400 V AC 360: 360 mm
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ELECTROMAGNETIC CLUTCH & BRAKE UNITS

Types of Power Supply Devices ‘

Power supply devices are necessary for electromagnetic clutches and
brakes to operate. MIKI PULLEY's electromagnetic clutches and brakes all
use DC power supply coils, so commercial power supplies must be
converted to DC voltages by any one of a variety of methods and that
voltage then supplied to the clutch or brake.

There are many ways to create a DC power supply voltage. The operating
characteristics of the electromagnetic clutch and brake are greatly
affected by the type and specifications of that power supply device.

I Transformer Stepdown/Single-phase Full-
wave Rectified System

This is the most commonly used system for power supplies for electromagnetic clutches/
brakes. This system is used with DC 24 V electromagnetic clutches/brakes, has a simple,
sturdy construction, and has major resistance to surge voltages (counterelectromotive
voltage) that are produced when electromagnetic clutches/brakes are turned on or off,
making this a rectification system that is very easy to work with.

Input
terminal
Output
terminal

I Switching Power Supplies (Off-the-shelf)

These are widely used as power supplies (usually DC 24 V) for relays, timers,
programmable controllers, and a variety of other electrical equipment. They
are light, compact power supply devices that generate smoothed, stable
voltages.

However, these power supplies are characteristically vulnerable to surge
voltages generated when electromagnetic coils like those found in
electromagnetic clutches and brakes turn on and off. Manufacturers of
switching power supplies do not guarantee them for use in such applications.
If you are using a switching power supply as the power supply device for an
electromagnetic clutch or brake, you must connect a diode to serve as a surge
absorber in parallel to the electromagnetic coil.

Surge absorbing diodes dramatically lengthen the armature release time, so
care is advised in their use.

Basic wiring
connections for
the switching
power supply

@ ov wooq +|—
€
Surge absorption diode
I The PWM Control System

Repeatedly turning energization on and off is a system that creates a
simulation of a given voltage as the effective value. Compared to the
wasting of surplus electrical energy as heat in resistance control or the
like, PWM control saves energy by turning energization on and off at
high speed with control elements to get only the power needed,
meaning that energy is not wasted as heat.

— Actual voltage

777777%%77

Voltage -

Time —

398 MIKIPULLEY

I Half-wave Rectified Supplies (BEW and
BEM Models)

Half-wave rectified power supply devices are circuits that contain two
diodes, take commercial power supplies as direct input, and generate
half-wave rectified DC voltage on the output side.

These power supply devices have very simple circuit structures
compared to other power supply devices, and they are compact and
low cost.

However, they produce variations of around 10 ms in electromagnetic
clutch/brake operation due to the energizing system, which
repeatedly starts and stops in a cycle of half of 50/60 Hz, the frequency
of commercial power supplies. They are also prone to producing a
howling noise when they are energized, and tend to generate more
heat from their electromagnetic coils than full-wave rectified supplies
or smoothing supplies.

This means they can be used when these trends will not have a major
impact, in the event they occur. Miki Pulley recommends the use of
half-wave rectified supplies in combination with spring-actuated
brakes.

When variations in operation, howling noise when energized, and the
like are to be avoided, consider changing to a full-wave rectified
supply (BEW-1R/2R/4R types) or a DC 24 V specification.

Calculating the Output Voltage from a Half-wave
Rectified Power Supply

Output voltage = Input voltage X a (a set coefficient)
* a (set coefficient) = 0.45: half-wave rectification
(Ex.)

AC100V X 0.45 = DC45V

AC200V X 0.45 = DCIoV

AC400V X 045 = DC180V
T Control ]
2 N 3

Input v
1 Bt 4
BEW-2G/4G

I Full-wave Rectified Supplies (BEW and
BEM Models)

Full-wave rectified power supply devices are circuits that contain four
diodes, take commercial power supplies as direct input, and generate
full-wave rectified DC voltages on the output side.

These power supplies are somewhat more expensive than half-wave
rectified supplies, since they use more diodes to construct circuits, but
they keep voltage pulses low, so they can suppress variation in
electromagnetic clutch/brake operating times.

They can therefore be used as power supply devices for all
electromagnetic clutches and brakes.

Calculating the Output Voltage from a Full-wave
Rectified Power Supply

Output voltage = Input voltage X a (a set coefficient)
* a (set coefficient) = 0.9: full-wave rectification

(Ex.)

AC100V X 0.9 = DCIoV

AC200V X 0.9 = DC180V

B El

Full-wave| [Half-wave]

[l {a]

BEW-1R/2R/4R



I Overexcitation Supplies (BES, BEH, and
BEW-FH Models)

Overexcitation power supplies are power supply devices that apply
and control voltage above the rated voltage for a certain set period of
time with the goal of speeding up the armature pull-in time of
electromagnetic clutches and brakes, boosting the torque generated,
and lengthening service life (electromagnetic-actuated clutches/
brakes).

By using these power supplies, the above described electromagnetic
clutch and brake characteristics are notably improved.

Caution is advised, however, because if the conducting frequency and
time of the electromagnetic clutch/brake are not set appropriately, the
coil of the electromagnetic clutch/brake will generate abnormal heat,
potentially leading to damage.

I Reverse Excitation Function (BEH Models)

The reverse excitation function is a conductance system that, when
energization to the electromagnetic clutch/brake is turned off, applies
and controls, for a certain set period of time, a voltage of opposite
polarity to the voltage just prior to energization going off, with the
goal of shortening the armature release time of electromagnetic
clutch/brake.

These power supply devices are more effective the larger the
electromagnetic clutch or brake is. With our clutch/brake size 25, it
achieves five times the responsiveness of an ordinary transformer
stepdown/single-phase full-wave rectified system.

This is a big help in improving high-frequency operation and fighting
phenomena.

* MIKI PULLEY overexcitation power supply devices are pre-set to optimal values.
They are pre-set to the optimal value for the given size of MIKI PULLEY electromagnetic clutch or
brake, so no special adjustments are needed when installing. If you are not combining the power
supply with a MIKI PULLEY electromagnetic clutch/brake, these are not optimal value conditions.
Please consultMiki Pulley.

* BEH models are smoothing overexcitation power supply devices.
BEH models, which are smoothing power supplies, have very stable electromagnetic clutch/brake
operating response characteristics compared to non-smoothed supplies.

Overexcitation s
time 2
©
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Toraue waveform under standard control

I Weak Excitation Supplies (BES and BEW-
FH Models)

In recent years, the dimensions of electromagnetic coils and structural
components have become more complex and capacities larger to
meet demands for spring-actuated brakes that are more compact,
slimmer, and provide higher torque.

Directly opposing societal demands for greater energy savings, greater
recyclability, and avoidance of toxic materials have meanwhile created
a challenging environment for electromagnetic clutches and brakes.

Spring-actuated brakes by their nature require a strong attraction force
when the armature is being pulled in, but once they are pulled in, can
be held in place with only a tiny amount of power.

Power beyond that required to maintain the spring-actuated brake in a
released state can be considered wasted power; spring-actuated
brakes waste very large amounts of such power.

Weak excitation power supplies remedy this problem of spring-
actuated brakes and achieve the following sorts of effects.

Miki Pulley can design many types of both spring-actuated brakes and
power supply devices to resolve such problems. Do not hesitate to
consult us.

B Compact, slim, high torque, high responsiveness,
and long service life

A compact, slim, high-torque, and highly responsive spring-actuated

brake with a long service life is achieved by designing the brake

assuming that it will use a weak excitation power supply.

B Energy saving

By creating a weak excitation state, they cut ordinary power by more
than 90% while similarly reducing heat generated by electromagnetic
coils by more than 90%.

M Reducing the fault rate

They dramatically reduce burning of spring-actuated brakes caused by
abnormal heat generation in electromagnetic coils or rises in ambient
temperature, as well as burning in the periphery of spring-actuated
brakes.

B Increasing recyclability
They can be broken down into their constituent raw materials,
increasing the recyclability of structural components.
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ELECTROMAGNETIC CLUTCH & BRAKE UNITS

Control of Electromagnetic Clutches and Brakes |

Power supply devices are what is required to make electromagnetic
clutches and brakes work, but control devices are necessary for freely
controlling electromagnetic clutches and brakes consistent with
machinery operation, so this portion must be installed separately.

Miki Pulley's BEH models, which are high-performance power supplies,
get minute control input from programmable controllers or the like
and perform high-Wattage energization control.

However, other power supply devices are constructed so that the
power applied to the electromagnetic clutches and brakes is applied
unaltered to control contacts or the like, meaning that power relays
and other power control equipment is needed for control.

Each piece of control equipment has its own features, so those
features must be adequately studied and control equipment selected
that is matched to the machinery specifications.

I Power Relays (Off-the-shelf)

There are relays that can control relatively large currents up to 10 A,
which are generally called power relays.

These relays guarantee power control of high voltage and current
values for AC power supplies, but in DC power supply control, they
must be used within extremely low specification value ranges when
the load is a DC inductive load.

This is because relay contacts are heavily worn by surge voltage
(counterelectromotive voltage) generated during electromagnetic coil
control. Since electromagnetic clutches and brakes have
electromagnetic coils, check the catalog specification values at the
conditions of the DC inductive load of the power relay you will use.
General guideline values are given below.

For LY series, made by Omron

Primary Control of Electromagnetic Clutches and
Brakes
ACvoltage: AC110V (no more than the maximum AC250V)
AC current: AC4 A max.
Wattage: 100W max.

Secondary Control of Electromagnetic Clutches and
Brakes
DC voltage: DC24V (no more than the maximum DC 125 V)
DC current: DC1 A max.
Wattage: 25W max.

* Secondary control values are for when a MIKI PULLEY varistor is used.

* The above values must be within the specification value ranges for all three items.

* For primary and secondary control, see the control wiring of the individual model of power supply.

* When diodes are used as discharge elements, the specification values of primary control are al-
lowed even with secondary control.

400 MIKIPULLEY

I Electromagnetic Contactors (Off-the-shelf)
Electromagnetic contactors and electromagnetic switches, which are
widely used in control of induction motors and the like, are very
effective as control equipment for controlling large electromagnetic
clutches and brakes.

These electromagnetic contactors can control several times as much
voltage and current as power relays, and are particularly effective in
high-voltage control.

Electromagnetic contactors are suited to high-power control, but a
discharge element such as a varistor must be added for surge voltages
(counterelectromotive voltages) generated when controlling
electromagnetic clutches and brakes.

Were one to control a large electromagnetic clutch or brake without
using a discharge element, the surge voltage generated might exceed
2000 V. This voltage easily exceeds the rated voltage of the
electromagnetic contactor, ultimately greatly wearing the contacts,
which is likely to prevent the equipment from having its expected
service life.

General guideline values are given below.

For SC series, made by Fuji Electric

Primary Control of Electromagnetic Clutches and Brakes
ACvoltage: AC220V (no more than the maximum AC440V)
AC current: AC 3 A max.

Wattage: 450 W max.

Secondary Control of Electromagnetic Clutches and Brakes
DC voltage: DC 220 V max.
DC current: DC 2 A max.
Wattage: 150W max.

* Secondary control values are for when a MIKI PULLEY varistor is used.

* The above values must be within the specification value ranges for all three items.

* For primary and secondary control, see the control wiring of the individual model of power supply.

* When diodes are used as discharge elements, the specification values of primary control are al-
lowed even with secondary control.

I Solid State Relays/SSR (Off-the-shelf)

SSRs used in control of the various load devices are highly suited to
control by programmable controller. In recent years, their use has
continued to grow. Most SSRs are intended for control of AC supplies;
80% of SSRs on the market are for AC power supply control.

When using an AC control SSR for an electromagnetic clutch/brake,
the input voltage (which is the primary side of the power supply
device) is controlled.

The "zero cross control" used in SSR control slows response when used
with primary control, so be careful when using it with electromagnetic
clutches and brakes.

Maximum rated voltage is a very important specification with DC
supply control SSRs.

When controlling an electromagnetic clutch or brake with a DC SSR,
the surge voltage generated must be kept within the SSR rating. In
other words, a discharge element such as a varistor or diode must be
used.

If no discharge element is added, the SSR will be damaged in a short
time. For details, contact the SSR manufacturer or Miki Pulley.



I Contactless Control (Power MOS-FET/Power Transistor)

The major goals of contactless control of electromagnetic clutches and
brakes are high-frequency operation and high-precision operation.
Such control is suited to cases in which delay of output vis-a-vis input
signals, as happens with control using contacts, is undesirable. It offers
major advantages such as the doing away with the need for wear-
related maintenance and the ability to make devices smaller by
making a control board.

Although contactless control has these many advantages, caution is
advisable when selecting elements. Should a selection be made badly,
not only will the electromagnetic clutch or brake not deliver the
desired characteristics, the elements will be damaged in a short period
of time, and peripherals could even be affected.

The following serves as a general guide for selecting elements.

Control of selection example 101-12-13 and an ordinary
switching supply
Conditions

«Clutchused: 101-12-13

« Rated voltage: DC24V

« Rated current: DC1.09 A

« Varistor used: 82 V varistor (TNR7V820K)

Elements selected
« Rated voltage: 200 V min.
« Rated current: 5 A min.

B Key selection issues

The rated voltage of the element must be at least the highest voltage
applied to the element.

In the above example, the surge voltage generated when the
electromagnetic clutch or brake is controlled by on/off is the highest
value.

Varistors have variation in clamping voltages due to their operating
characteristics, and a maximum clamping voltage is defined. Under
these element conditions (82 V elements), that value is 135 V.

A safety factor for this voltage is required for the element. With a
minimum safety factor of 1.3, 135 V X 1.3 = 175.5 V. Thus, the rated
voltage of the element must be at least 200 V.

The rated current of the element must be at least three times the
current value actually flowing. Also, the amount of heat generated by
the element varies considerably with the type of element selected,
energizing conditions, and ambient environment. In the end, evaluate
the heat generation of the element under usage conditions, and check
whether the amount of heat generated is within the specified value
range of the element.

[ 6 BRI BB

] |

Clutch
signal
Brake
signal

I Other Control

H Current control (electromagnetic-actuated
clutches and brakes)

This control system is intended for torque control of electromagnetic

clutches and brakes.

Electromagnetic clutches and brakes generate attraction force using

the current flowing into the electromagnetic coil and transmit torque

using that attraction force. The value of the current flowing into the

electromagnetic coil must therefore be controlled in order to control

torque.

Miki Pulley offers power supply devices for performing this current

control. Feel free to consult Miki Pulley.

Bl Voltage control
There are many different purposes to voltage control, and many
different ways to implement that control. All of the following are
voltage controls.
- Weak excitation control
Simple torque control (using voltage regulation)
Softens shocks upon engagement
Speeds up armature release
Suppresses heat generation in electromagnetic coils
« Overexcitation control
Shortens armature pull-in time
Boosts torque
« Rapid excitation control
Shortens armature pull-in time
- Rapid overexcitation control
Shortens armature pull-in time
Boosts torque

To implement the control described above, the power supply voltage
must be set to a prescribed state and some kind of control performed.
- Switching control, preparing several types of supply voltage

- Control of voltage using knob

- Switching control without using contacts

« Voltage control that inserts resistors in series to divide voltage

Bl Rapid excitation control
This is a circuit that makes the time constant smaller to speed up the
armature pull-in time of the electromagnetic clutch or brake.
The circuit places resistors in series with the electromagnetic clutch/
brake and pre-sets the power supply voltage high. The supply voltage
and the resistance values are set according to various conditions so that
DC 24 V, which is the rated voltage, is applied to the electromagnetic
coil.
This control method requires that a current similar to the current value
flowing to the electromagnetic clutch/brake also flow to the resistors
and that the resistance Wattage be set high. The heat generated by
the resistors must also be considered.
* Time constant
The time constant exhibits the characteristic that the value of the current flowing inward gradually
rises as DC voltage is applied, since the electromagnetic clutch or brake is an inductive load.

This characteristic has a value determined by the type and size of the electromagnetic clutch or
brake, such that the larger the object, the slower the current movement becomes.

H Rapid overexcitation control

The armature pull-in time can be made even shorter than with rapid
excitation control by adding a large capacitor to the rapid excitation
circuit.

An overexcitation voltage is generated by the capacitor, so the on/off
times must be set factoring in the heat generated by the
electromagnetic coil and the time to charge the capacitor.
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ELECTROMAGNETIC CLUTCH & BRAKE UNITS

Surge Voltages and Discharge Elements |

I What is Surge Voltage?

When current flows to the electromagnetic coil of an electromagnetic
clutch or brake, the coil is excited, the pull-in force required by the clutch
or brake is generated, and work is performed.

Energy is accumulated within the coil, which has reached the prescribed
current value; the larger the clutch or brake size, the larger is the amount
of that energy. At this time, if current is shut off, a surge voltage of only
part of the accumulated energy is generated. This is generated by working
to keep current flowing, since the electromagnetic clutches and brakes are
inductive loads. Surge voltages are larger with larger sizes, as noted above,
and voltages easily exceeding 1000 V are generated in control contacts
and within electromagnetic coils. This phenomenon can cause contact
burning or electromagnetic coil insulation breakdown. It is thus very
important to use discharge elements to limit this surge voltage to an
appropriate value.

In general, a high surge-limit voltage means a short armature release time;
conversely, a low limit voltage tends to mean a longer time. When
selecting a circuit protector, it is very important to factor in machinery
specifications, power supply device/control circuit conditions, and the like.

I Types of Discharge Elements

I The Role of Varistors

We recommend using a varistor for the discharge element.

The reason is that it is easy to set the limit voltage needed for the
varistor to appropriately control the electromagnetic clutch/brake; the
element is also very small and can adequately handle different
amounts of surge energy.

By selecting an appropriate varistor, the electromagnetic clutch/brake
can be used without impairing innate characteristics.

When the selection has an inappropriately high limit voltage, control
contact may be burned or the power supply device damaged.
Conversely, when the limit voltage is too low, the varistor may be
burned by the power supply device or the power supply device may
be damaged. Also, even when such phenomena do not occur, the
armature release time is prone to becoming long.

Clutch/brake
Element type Circuit diagram Current decay Characteristics Rated voltage (input voltage Recommended product
Size specification)
Electromag- .
#02 to #25 q
Electromag-
netic-actuated DC24v NVD14SCD082 or an equivalent
#31 or over
DC24v NVD07SCD082 or an equivalent
DC45V (AC w% Vd—)half-
wave rectifie .
NVD07SCD220 or an equivalent
Very effective in Spring- DC 93;’\,(9’\223&\{13 full-
MC keeping surge actuated BT
+0 N voltage small #01to #18 De gev\alv(eArce%(t)i%Xd) haif. .
Varistor without adding DC 180 V (AC 200 V - full- NVD07SCD470 or an equivalent
VR = @ delay to the wave rectified)
™ armature release DC 180V (AC 400V - half- i
time. wave rectified) NVD14SCD820 or an equivalent
o—— DC24v NVD14SCDO082 or an equivalent
DC45V (ACT00V - half-
. o¢ 9‘3’2\’,"&\?%2?} cuil. | NVD145CD220 or an equivalent
asci,l:iant?e-d wave rectified)
#20 o over DC90V (AC 202 Vd-) half-
wave rectifie .
DC 180V (AC 200V - full- NVD14SCD470 or an equivalent
wave rectified)
DC180V (AC400V -half- | \yp145cD820 or an equivalent
wave rectified)
Can keep power DC24V ] Rated voltag.e of diodg
consumption of the o VAl DO,
P DC45V (AC100V - « AC 100 V: 400V min.
, power supply partlow half-wave) - AC200V:800V min
e il atel s Alige DC90V (AC100V - [ Rated current of diode
T low. The armature #01 to #25 Sl ool e G Tt
Diode release time becomes DC90V (AC 200V - : cEﬁgntczrlm]otr’e Sxcranon
e requli?zgfr? S0 half-wave) ["1Resistance . .
high frequency use. DC 180V (AC200V - + About 10 times coil
full-wave) resistance
While the effect in DC24v
suppressing surge voltage [[] Rated voltage of diode
is very high, the armature DC45V (ACT00V - + DC24V:100V min.
release time becomes half-wave) « AC 100 V: 400 V min.
Diode extremely long. Pay #01to #25 DC90V(AC100V - + AC200V:800V min.
attention to high-frequen- ull-wave) [ Rated current of diode
¢y specifications and DC90V (AC200V - « Specification of excitation
fighting between clutches half-wave) current or more
and brakes. DC1 80I\II (AC 2)00 V-
ull-wave
Although armature DC24V Capacitor C[ u F: Ratio to contact
release time current is:
. becomes very DC 4}?3\'?!@2\}30 V= C[uFl _ 05~1
Resistor short, a high-break- DC 90V (AC 100V - 1Al 1
+ down-voltage #01 to #25 full-wave) Breakdown voltage: 600 [V]
Capacitor capacitor must be DC 90V (AC 200V - Resistance R[ ) ] Ratio to contact
used and the ReiRiEvEl current is:
device becomes DLV g _
large. DC1 %gl\lf\s\lAaEIeZ)OO V- E[V] Wattage =1 [W]

* Some spring-actuated brakes come with varistors other than those recommended above, depending on size.
* Recommended varistors with NVD [T model names are made by KOA. Items in parentheses are the products that can be used.
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Symbols Used in Electrical Circuits |

I Figure Notations
With rapid advances in science and technology, many new codes and symbols have been adopted in drawings. The drawing symbols below have
been created based on JIS handbooks and code and on drawing symbol handbooks primarily for machinery and elements that have long been

ELECTROMAGNETIC
CLUTCHES & BRAKES

widely used. The IEC standard or commonly used symbol is labeled Symbol 1; previously used symbols are labeled Symbol 2,

Symbol Symbol
Name Symbol 1 Symbol 2 Name Symbol 1 Symbol 2
(IEC or equivalent) (old symbol) (IEC or equivalent) (old symbol)
DC power supply —| }7 Motor @
AC power supply 4@7 Induction motor @
Fuse —E— —oUo— Generator @
SERIES
ety ! — l| o o Electromagnetic clutch
e \ ? —5 o— ELECTROMAGNETIC-
ACTUATED MICRO
Relay CLUTCHES & BRAKES
o~ —_— e El i k e ——
b-contact ectromagnetic brake . ELECTROMAGNETIC-
ACTUATED
Pushbutton switch _,r_ Clutch or % CLUTCHES & BRAKES
a-contact w —° B2k . ELECTROMAGNETIC
hb h CLUTCH & BRAKE
Pushbutton switc| ——
UNITS
b-contact L:J —ale— Transformer m 3 | | E
SPRING-ACTUATED
Limit switch — — q BRAKE
W~ —] 11— NN\ —
a-contact —0 o— Resistor
Limit switch ELECTROMAGNETIC
Il;““ switc ~t I Variable resistor —’WC— TOOTH CLUTCHES
-contact
Timer (ON delay) ][ o= Capacitor L L L i BRAKE MOTORS
a-contact — °© © T /|\
Timer (ON dela . v‘—
b-c(ontact Y S - Varistor _é F" i 4!7 POWER SUPPLIES
- " . | . (NN IR Y) —_
nife switc -\T -\ -\]-\T\ /? iode —
. . Rectifier
Magnetic contactor 7 —o\o— (bridge type) @ @
N/ .
Transistor
Lerii ® /O\ (NPN type) {
Buzzer :':I\ Transistor
(PNP type)
Ground Photocoupler :@:
MODELS
Connect to outer case Coil Y YN — 00—

*This catalog uses the symbols that are currently the most common in its figures.
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