Orientalmotor NEVV

PRODUCTS

RoHS-Compliant
Torque Motor and Power Controller Package

TM Series

A new package from Oriental Motor, combining a torque motor with a newly developed power controller
that allows for easy adjustment of torque. A perfect choice for winding applications,

push-motion mechanisms and other situations where torque must be adjusted.




Easy Adjustment of Motor Torque with Simple System

TM Series

Torque Motor and Power Controll

Introducing a new series of torque motors that let you adjust torque
applied voltage.

The TM Series combines a newly developed, user-friendly pow
torque motor. With the TM Series, you can adjust torgue easil

The TM Series is perfect for winding applications, push-moti

situations where torque must be adjusted over a wide rang

Easy Torque Adjustment/Selectable Torque Setting Method

Motor torque can be
adjusted with ease.

You can set/adjust motor Torque Motor
torque using the internal

Torque Setting Voltage

5.0VDC

Changing the torque
setting voltage
changes the torque.

torque potentiometer of
the power controller, etc.

. 0 500 1000 1500 1800
AdeSt Torque Speed [r/min]

Speed - Torque Characteristics

Power Controller

Selectable torque
setting method
Torque can be set using
one of three methods

Set Torque
according to the specific
purpose of use. You can | |
also change torque over Internal Torque Potentiometer 2 External Torque Potentiometer 8 External DC Voltage
two levels by switching /I A
between the internal Tmif Yﬁgﬁe N N =
potentiometer and LA ——F

70
0

30
External DC Power Suppl
20
0to5VDC +
10 90 o B
0to 10 VDC
iLY 1 mA or more

external potentiometer/ y y
voltage.

Built-In Potentiometer of Power Accessory PAVR-20KZ Select 0 to 5 VDC or 0 to 10 VDC
Controller (Sold separately)
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| Full Range of Functions ! Improved Accuracy of Set Torque
- Two torque levels set by the internal potentiometer and Variation of the generated torque relative to the set torque

external potentiometer/voltage is much less compared to conventional models.

- Alarm output function (detection of an open thermal protector)

- Instantaneous bi-directional operations by CW/CCW
signal switching

- Switching of signal input logic between sink and source

| Torque Fine-Tuning Function

Each motor has a slight variation in its
relationship between the set torque and the
actual torque output by the motor.

The power controller adopted by the TM
Series has a torque fine-tuning potentiometer
(ADJUST potentiometer) for adjusting this
variation.

This means that even in the case of multi-
motor control such as one where multiple
motor-operated machines are operated in

Fing-tuning ~ Torque /7 sJl N\ Torque
by the Low i%’r High
ADJUST Uz
potentiometer

+
ADJUST

parallel, the differences among the individual

motors can be corrected with ease.

The distance between the motor and power controller can
be extended up to 20 m.

This feature is ideal in situations where the location where
the motor is installed is away from the control panel.
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I Simple Wiring, DIN Rail Mountable

For easy wiring the design of power ’_ITControl—Signal Terminal
controller provides separate terminals for
power supply and control signal.
It also can be mounted to the DIN rail
directly. I;
L Power-Supply Terminal

@

I Long Life, Low Noise GN-S Gearhead Adopted for Combination Type

The combination type comes with the motor and long life, low
noise GN-S gearhead pre-assembled.

Since the gearhead and motor are pre-assembled, every
combination type can be installed in your system with ease and
you need not worry about damaging the shaft, either. You can

7 Gearhead (Long life, low noise GN-S gearhead)
also purchase a pinion shaft motor and gearhead separately.

The "long life, low noise GN-S gearhead" achieves
a long rated life of 10000 hours, twice the level of
a conventional gearhead, by adopting innovative
_— 2 technologies and structure. Also, it is low noise
designed.

Motor

A motor's life is determined by its bearing. We adopted
high-performance bearing grease to lubricate this
important component. The life of the motor bearing is
twice as long as a conventional type.

The motor equips a protective earth terminal.

Combination Type

| Conform to Major Safety Standards | Global Voltage Specifications

Motor c“us @ c € The TM Series supports the power supply voltages used
in major countries.

The mot<.)f.r Is recognized bY UL and CSA Stande_::ds'_ The power controller also adopts a wide voltage range to
and certified under the China Co.mplulsory (?ertl ication cover all key global voltage specifications (single-phase
System (CCC System). CE Marking is used in accordance 100 to 230 VAC) with only one unit

with the Low Voltage Directive. It also has a built-in

overheat protection device (thermal protector).
| Lineup

Power Controller ® C€
o @Output Power: 3W, 6 W, 10 W, 20 W
@Type: Combination type, Round shaft type, Pinion shaft
type
@®Power Supply Voltage: Single-phase 100 VAC,
against electrical shock conforming to IP20. Single-phase 110/115 VAC

Single-phase 200 VAC,

. Single-phase 220/230 VAC
! RoHS-Compliant gep

The TM Series conforms to the RoHS Directive that
prohibits the use of six chemical substances including
lead and cadmium.

The power controller is recognized by UL Standards.
CE Marking is used in accordance with the Low Voltage
Directive and EMC Directive. It provides protection




Features of Torque Motor and Application Examples

Torque motors have different features than induction motors and reversible motors. The features specific to torque
motors and examples of how these features can be applied are explained.

Features of Torque Motor

. . ; 0.35
@Torque can be adjusted by changing the voltage applied to o S i
the motor. 0.30
@®Large starting torque and sloping characteristics™. St;ﬁ;g; > 3.0 vC
i ~ 0.25
@®Usable over the entire range of speed — torque Torque Slaping Characteristics*

characteristics.
@®Provides stable torque in a locked state or at low speed.

. . Changing the
@Functions as a brake when the motor can be rotated in the £0.15

torque setting

(=2
reverse direction. ] voltage changes
. 0.10 the torque.

@If the load is constant, the speed can be changed by

adjusting the applied voltage. 0.05
@If the applied voltage is constant, the speed changes when

the load changes. % 500 1000 1500 1800
©With the TM Series, the applied voltage, and consequently the torque, can be changed by Speed [r/min]

adjusting the torque setting voltage or each torque potentiometer.

sTorque is highest at zero speed and decreases steadily with increasing speed. Speed - Torque Characteristics

Examples of Torque Motor Application

Shown below are representative examples of utilizing the features of a torque motor.

®Winding @Tensioning (Brake)
The sloping characteristics of a torque motor is ideal The braking force of a torque motor can be used to
for applications where the work is wound at a constant tension the material as it is wound to remove slacks.*!

speed and tension.*!

@®Push-Motion @Tightening

Since a torque motor provides stable torque in a locked Since a torque motor provides stable torque in a locked
state or near-locked operation at low speed, it is suitable state or near-locked operation at low speed, it is suitable
for push-motion operation.*? for applications where screws, etc., are tightened.*?

=1 How to select a torque motor used in winding or tensioning (brake) applications is explained in details on the "Overview of torque motor and selection example" page.
Overview of torque motor and selection example =» Page 29

=2 The output torque increases when the motor is locked. If a gearhead or linear head is used with a torque motor, do not hit to stop. The impact generated when the work
contacts the stopper may damage the gearhead or linear head.
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MSystem Configuration

® Combination Type, Round Shaft Type

TM Series (Body)

Combination Type
(Motor/Gearhead)

Power Controller

Capacitor Cap
(Included)

(Not supplied)

s Programmable
Controller
Capacitor (Included) AC Power Supply
(Main power supply)

—(Accessories (Sold separately) )

( Page31)

(DExternal Torque Potentiometer

(@Mounting Brackets
( Page 31)

®Flexible Couplings
( Page 31)

No. Product Name Overview Page
(@ | External Torque Potentiometer | This potentiometer sets and adjusts the torque of the torque motor (PAVR-20KZ). 31
@ | Mounting Brackets Dedicated mounting bracket for the motor and gearhead. 31
® | Flexible Couplings Clamp type coupling that connects the motor or gearhead shaft to the driven shaft. 31

@Example of System Configuration

(Body)
TM Series

Combination Type
TM410A-18S)

(Sold separately)

External Torque : . :
Potentiometer Mounting Bracket | Flexible Coupling
PAVR-20KZ | SOL4AM5 | MCL301012

@The system configuration shown above is an example. Other combinations are available. Decimal gearheads are also available.




BProduct Number Code

TM203A-18

O © 6 ®

MTypes of TM Series

The TM Series torque motor and power controller packages are available with three different types of motors. All models are combined with

a power controller.

® Combination Type

The pinion shaft motor is pre-assembled with the GN-S

SJ
60

@ | Series TM: TM Series
® Motor Frame Size 2:60mm 3:70 mm
4:80mm 5:90 mm
® | Output Power (W) (Example) 03: 3 W
@ Power Supply Voltage A: Single-Phase 100 VAC, 110/115 VAC
C: Single-Phase 200 VAC, 220/230 VAC
Gear Ratio, Motor Shaft Type Number: Gear Ratio for Combination Types
® A: Round Shaft Type
GN: GN Type Pinion Shaft
® Type of Gearhead S: Long Life, Low Noise GN-S Gearhead,
(Combination type only) RoHS-Compliant
® Included Capacitor J: For Single-Phase 100 VAC, 200 VAC

U: For Single-Phase 110/115 VAC
E: For Single-Phase 220/230 VAC

®Round Shaft Type

Use a round shaft type if the load is driven directly without using a

gearhead boasting long life and low noise. A combination type is gearhead.
recommended if you need a gearhead.

Long Life, Low Noise
GN-S Gearhead

Torque Motor
(Pinion shaft)

o9

==

@@ POWER CONTROLLER
= T™P-1

Power Controller

Torque Motor Power Controller
(Round shaft)

The combination type comes with the motor and its dedicated gearhead pre-assembled,

which simplifies installation in equipment.

The motor and gearhead can be separated with ease.

®Pinion Shaft Type

Order a pinion shaft type in the following cases:

- A linear head is combined.

- A gearhead is purchased separately.

Torque Motor
(Pinion shaft)

Power Controller

(Gearheads/l:‘mear—H-eads(Sold separately))

Long Life, Low Noise
GN-S Gearhead
( Page8)

Notes:
S+ . . ——
Be-nothitto-step.
The right-angle gearheads cannot be combined.

uoneinbijuon weisAg


Siebel
Rechteck

Siebel
Linien

Siebel
Linien

Siebel
Linien


auI719npo.id

BProduct Line

Combination Type

@ Torque Motor and Power Controller Package

The combination type comes with the motor and its dedicated gearhead pre-assembled, which simplifies installation in
equipment. Motors and gearheads are also available separately to facilitate changes or repairs.

<>Combination Type
Output Power |  Power Supply Voltage Model Gear Ratio Output Power |  Power Supply Voltage Model Gear Ratio
Single-Phase 100 VAC TM203A-[1SJ Single-Phase 100 VAC TM410A-[1SJ
3w Single-Phase 110/115 VAC | TM203A-[1SU 0w Single-Phase 110/115 VAC | TM410A-[1SU
Single-Phase 200 VAC | TM203c-1sJ |3,3.6,5,6,7.5, Single-Phase 200 VAC | TM410C-(1sJ |3.3.6,5,6,7.5,
Single-Phase 220/230 VAC | TM203C-(ISE ";5‘ ";05 ; 65’ 5‘ g, Single-Phase 220/230 VAC | TM410C-(ISE 925‘ ig ; 65' ; g,
S!ngle-Phase 100 VAC TM306A-1SJ 60, ’75, '90’ ’ 1 06, angle-Phase 100 VAC TM520A-SJ 60, ’75’ ’90, ' 1 06,
g\ | Single-Phase 110/115 VAC| TM306A-CISU | 120, 150, 180 pow  |Single-Phase 110/115 VAC | TM520A-CSU | 120, 150, 180
Single-Phase 200 VAC TM306C-[1SJ Single-Phase 200 VAC TM520C-[1SJ
Single-Phase 220/230 VAC | TM306C-[ISE Single-Phase 220/230 VAC | TM520C-ISE

Enter the gear ratio in the box ([J) within the model name.

Motor, Gearhead, Power Controller, Capacitor, Capacitor Cap, Mounting Screws, Parallel Key*, Operating Manual

=0nly for the products with a key slot on the output shaft

’, The following items are included in each product.

<>Round Shaft Type

Output Power |  Power Supply Voltage Model Output Power|  Power Supply Voltage Model The following items are included in each product.
Single-Phase 100 VAC TM203A-A) Single-Phase 100 VAC TM410A-A) Motor,l Power Controllgr, Capacitor,
aw Single-Phase 110/115 VAC | TM203A-AU jow  LSingle-Phase 110/115 VAC | TM410A-AU Capacitor Cap, Operating Manual
Single-Phase 200 VAC TM203C-AJ Single-Phase 200 VAC TM410C-AJ
Single-Phase 220/230 VAC | TM203C-AE Single-Phase 220/230 VAC | TM410C-AE
Single-Phase 100 VAC | TM306A-AJ Single-Phase 100 VAC TM520A-AJ
W Single-Phase 110/115 VAC | TM306A-AU oo | Single-Phase 110/115 VAC | TM520A-AU
Single-Phase 200 VAC TM306C-AJ Single-Phase 200 VAC TM520C-AJ
Single-Phase 220/230 VAC | TM306C-AE Single-Phase 220/230 VAC | TM520C-AE
<>Pinion Shaft Type ®Parallel Shaft Gearhead (Sold separately)
Gearheads are sold separately. Olong Life, Low Noise GN-S Gearhead
Output Power APower Supply Voltage Model Output Power of Applicable _
Single-Phase 100 VAC | TM203A-GNJ Motor (Pinion shaft) | Cearnead Model Gear Ratio
3W z!ng:e:g:ase 122)3/:/1\50\”\0 m;ggggm’ 3,3.6,56,7.5,9,12.5,15,18,
ing'e-Thase 2GNIS 25, 30, 36, 50, 60, 75,90, 100,
Single-Phase 220/230 VAC | TM203C-GNE 3w 120, 150, 180
6W Sf”glezphase 200VA: T TM306C.GNJ 3,3.6,5,6,7.5,9,12.5,15,18,
ingle-hase 3GN[S 25,30, 36, 50, 60, 75, 90, 100,
Single-Phase 220/230 VAC | TM306C-GNE 6w 120, 150, 180
Single Phuse 107115 VG| TMA10A-GNU 3GN10XS (Decial gearead
1ow angle'Phase 200 VAE | TMA10C.ONJ 3,3.6,56,7.5,9,12.5,15,18,
ing'e-Thase 4GNS 25, 30, 36, 50, 60, 75,90, 100,
Single-Phase 220/230 VAC | TM410C-GNE ow 120, 150,180
g Pase 107115 VG| TM520A-GNU 4GN1OXS (Dedimal earhad)
20W Sf”gle'Phase 00T TME20C-GNJ 3,3.6,5,6,7.5,9,12.5,15,18,
ngle-thase - 56NCS 25,30, 36,50, 60, 75,90, 100,
Single-Phase 220/230 VAC | TM520C-GNE 20w

The following items are included in each product.
’f Motor, Power Controller, Capacitor, Capacitor Cap,

Operating Manual

120, 150,180

5GN10XS (Decimal gearhead)

Enter the gear ratio in the box (CJ) within the model name.

Gearhead, Mounting Screws, Parallel Key*, Operating Manual

The following items are included in each product.
’( =0nly for the products with a key slot on the output shaft




BHow to Read Speed - Torque Characteristics

The TM Series changes its speed — torque characteristics when the value set by the internal or external torque potentiometer or external
DC voltage is changed.
An example of characteristics is shown below.

Speed - Torque Characteristics Example) TM410A-AJ @Torque setting voltage

0.35 The set value when a DC power supply of 0 to 5 VDC is used with the
(Torque Setting Voltage 100 VAC 50 Hz external voltage select switch set to the "5V" position.*

@Time rating: 5 minutes
If the torque setting voltage is 5.0 VDC, the service rating is 5 minutes.
The rated time is determined by the permissible temperature of the motor.

0.30

®Time rating: Continuous

The range where the motor can be used continuously. The torque
setting voltage that permits continuous motor operation varies from one
product to another. Check the specific voltage for each product in the
specifications table.

=kIf torque is set using a method other than a DC power supply of 0 to 5 VDC, convert the relevant
00 500 1000 500 7300 ljharactgristics to torque setti.ng voltages and check them on the characteristics diagram.
) se the internal torque potentiometer

® Speed [r/min] You can check the relationship of potentiometer scales and torque setting voltages from the internal
torque potentiometer scale — torque setting voltage characteristics on page 26.
Use the external torque potentiometer
You can check the relationship of potentiometer scales and torque setting voltages from the external
torque potentiometer scale — torque setting voltage characteristics on page 26.
Use a DC power supply of 0 to 10 VDC by setting the external voltage select switch to the "10V"
position
Each torque setting voltage becomes twice the corresponding voltage when a DC power supply of 0
to 5 VDC is used.

M Output Torque of Combination Type

Due to the sloping characteristics, torque motors can be operated over a wide speed range, from standstill to the maximum speed. The
output torque of the combination type can be calculated according to the following formulas, using the speed and torque determined from
the speed - torque characteristics.

Output shaft speed of combination type Ne = Motor speedx1/gearhead gear ratio
Output torque of combination type Te = Motor torqueX Gearhead gear ratioxX Gearhead efficiency

The output torque of combination type must be lower than the maximum permissible torque.

Maximum Permissible Torque of Combination Type Gearhead Gear Ratio Gearhead Efficiency
3,3.6,5,6,7.5,9,12.5,15,18 81%
25,30,36 73%
o TM520 50,60, 75,90, 100, 120, 150, 180 66%
B TM410
=
S 54 TM306
TM203
0 T T 1 1
50 100 150 200
Gear Ratio
BHow to Use Reverse-Phase Brake 0351 IMa10A-Ay  Torque Setting Voltage
— 5.0VDC
The TM Series motor operates at a speed balanced with the load 0.30 v
according to the motor's speed - torque characteristics, when not 4.0VDC
receiving a force that rotates it in the reverse direction. = 0.25
If the TM Series motor is to be used as a reverse-phase motor, rotate =

0.20 3.0VDC—

the motor in the reverse direction using a torque greater than the
motor starting torque. As the torque motor rotates in the reverse
direction, it generates a certain level of braking force.

Fig. 1 shows an example of speed — brake torque characteristics
in a reverse-phase brake application. In a reverse-phase brake 1.0VDC

Brake Torque
o
I

1.9VDC

d
—
o

application, a large braking force can be obtained right from 0.05
0 r/min. This feature is suitable for applications where tension must 0 |
be applied even when the motor is at standstill. 0 500 1000 1500
Speed [r/min]
Fig. 1

Example of Speed — Brake Torque Characteristics with
Reverse-Phase Brake (Reference values)

$913S11919B.1RY D PUE SUOIIRIII9adS
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Torque Motor and Power Controller Package TM Series

3 W

[ 160 mm
00000000000 00000000000 00000000000000000000000000000000000000000000000000OC°CCIIIOIOTIOIOIOIONIYS
-gw - ®
ISpeC|f|cat|ons Motor: (:Nus @ C € Power Controller: C €
Model/Type Time Rating Voltage Frequency | Torque Setting| Starting |Max. Output|Speed at Max. | Torque at Max.| ~ Max. Max. Power | Capacitor
Combination Type Round Shaft Type | at Locked Voltage* | Torque | Power |Output Power | Output Power | Input Current | Consumption
Dimension Dimension @ Rotor VAC Hz VDC mN-m w r/min mN-m A W wF
5 minutes |Single-phase 100 gg 5.0 70 gg ;gg gg ggg gg
TM03A-CIS) | TM203A°A) Continuous|Single-phase 100 50 25 18 08 750 10 030 21 "
gep 60 18 20 1 900 11 0.35 22
5 minutes 2:;9::":::112 60 | 50 | 70 | 35 | 900 38 gg? g:
TM203A-(1SU | TM203A-AU Mgep ' 6.0
Continuous | nde-Phase 110 ¢ 17 25 | 12 900 13 0.31 22
Single-phase 115 ) ' 0.33 24
5 minutes |Single-phase 200 28 5.0 70 335 ;gg g: gz; gg
TM03CTR) | TM203CA] Continuous | Single-phase 200 50 22 18 08 750 10 015 22 e
g 60 16 20 1 900 11 0.18 2
) 50 2.8 750 36 0.23 49
S Single-phase 220 &0 5.0 70 35 900 38 0.25 55
Single-phase 230 Zg 5.0 70 335 ;gg gz g;? :g
TM203C-[ISE | TM203C-AE Sl 20 50 290 18 08 750 10 015 23 15
Confinuous vep 60 16 25 | 12 900 13 0.16 24
Single-phase 230 50 22 18 0.8 750 10 0.16 26
o 60 16 25 | 12 900 13 0.17 27

=«The torque setting voltage indicates the value when the external voltage select switch is set to the "5V" position.
The values for the combination type apply to the motor only.
Enter the gear ratio in the box (CJ) within the model name.
: Contains a built-in thermal protector (automatic return type). If a motor overheats for any reason, the thermal protector is activated and the motor is stopped.

B Output Torque of Combination Type

Due to the sloping characteristics, torque motors can be operated over a wide speed range, from standstill to the maximum speed. The
output torque of the combination type can be calculated according to the following formulas, using the speed and torque determined from
the speed - torque characteristics.

Output shaft speed of combination type Ns = Motor speedX1/gearhead gear ratio
Output torque of combination type T = Motor torque X Gearhead gear ratioxX Gearhead efficiency

The output torque of combination type must be lower than the maximum permissible torque.
Maximum permissible torque of combination type =» Page 9

Gearhead Gear Ratio Gearhead Efficiency
3,3.6,56,7.59,12.5,15,18 81%
25,30, 36 73%

50, 60,75,90, 100, 120, 150, 180 66%

Starting torque of combination type =» Page 19

BSpeed - Torque Characteristics (Reference values)

The torque setting voltage indicates the value when the external voltage select switch is set to the "5V" position.
The values for the combination type apply to the motor only.

TM203A-[]SJ, TM203A-AJ (100 VAC 50 Hz) TM203A-[1SJ, TM203A-AJ (100 VAC 60 Hz)
010 T 0.10 Torque Setting Voltage
Torque Setting Voltage
5.0VDC
0.08

0.08{—5.0 VDC
N

40Vbe 4.0VDC \
B ~

0,06/ < 006
€ \ £ |3ovoc \\
= [30vDC =
S 0,04 ™ 2004 ~
5 2.5 M \ S

0.02 — \\ 0.02 =~ N

1.0 VDC \ 1.0 VDC \
0 ——— N\ . ———N\\
0 500 1000 1500 1800 0 500 1000 1500 1800

Speed [r/min] Speed [r/min]



TM203A-[1SU, TM203A-AU (110 VAC 60 Hz)

0.12 T
Torque Setting Voltage
0.10R3:0VDC
0.08 k4.0 VDC <
=,0.06/<3.0 VDC N \
E’ 0.04 @\\‘\
002 W%\\\w
e N\
00 500 1000 1500 1800
Speed [r/min]
TM203C-[1SJ, TM203C-AJ (200 VAC 50 Hz)
0.12
Torque Setting Voltage
0.10
5.0VDC
0.08 N
4.0 VDC
Eoos \\
= U,
T (30 VDC\\
7Y I Ny
= 2V0C \
0027 9voe \\\\
0 \\&\
0 500 1000 1500 1800
Speed [r/min]
TM203C-[JSE, TM203C-AE (220 VAC 50 Hz)
0.12
0.10
Torque Setting Voltage
0,08L8-0VDC
= —
0.06
? 40 VLN\
S 0.04 M\\\
o N\
0.02 w
00 500 1000 1500 1800
Speed [r/min]
TM203C-[JSE, TM203C-AE (230 VAC 50 Hz)
0.12
0.10 Torque Setting Voltage
5.0 VDC
0.08 \\
E
=006 m\
g 0041300 \
0.02[1.0 vDC \N\
\
0 \X\
0 500 1000 1500 1800
Speed [r/min]
BDimensions
=» Page 20

TM203A-[1SU, TM203A-AU (115 VAC 60 Hz)
0.12

Torque Setting Voltage

5.0 VDC
0.10\

4.0M
\ N

0.08
NN
é 0.04 Joﬁ\\\\

0.02 ‘
\
Tovoe —T———— \
0 &
0 500 1000 1500 1800
Speed [r/min]

TM203C-[ISJ, TM203C-AJ (200 VAC 60 Hz)

0.12 T
Torque Setting Voltage
0.10 5.0 VDC
14.0 VDC
0.08 \
T \
= 0.063.0 VDC M
2 0.04[2,0 Vg \\\
1.6 VDC \
0.02 e
1.0VDC w
\
\\
0 500 1000 1500 1800
Speed [r/min]

TM203C-[ISE, TM203C-AE (220 VAC 60 Hz)
0.12

Torque Setting \}oltage
5.0 VDC
0.10P
4.0VDC
0.0/
E 130 h\
2006 \\\ \
@
g 1.04k20V0C \\\
S 0.
6 VDC \\ \
0.02{.0 VDG \\\ N
\x\&
00 500 1000 1500 1800
Speed [r/min]

TM203C-[ISE, TM203C-AE (230 VAC 60 Hz)
0.12, Torque Setting Voltage
5.0VDC

\
QN
BON6 ™
N
2.0VDC

o—
%

1.0 VDC

0.10

0.08

iy

Torque [N-m]

o
o
S

g
o
]

o
o

500 1000 1500 1800
Speed [r/min]
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Torque Motor and Power Controller Package TM Series

6 W

[170 mm
00000000000 000000000000 0000000000000 0000000000000000000000000000000000°FCKCYCOIOTIOTIOGIOGIONIININONINYNS
-gw - ®
MSpecifications Motor: (PXus @ CE€  power controtier: & C €
Model/Type Time Rating Voltage Frequency | Torque Setting| Starting |Max. Output|Speed at Max. | Torque at Max.| ~ Max. Max. Power | Capacitor
Combination Type Round Shaft Type | at Locked Voltage* | Torque | Power |Output Power | Output Power | Input Current | Consumption
Dimension 3 Dimension @ Rotor VAC Hz VDC mN-m w r/min mN-m A W wF
5 minutes |Single-phase 100 gg 5.0 140 765 ;gg ;2 ggg gg
TM0SATIS) | TMOoA-A) Continuous|Single-phase 100 50 21 40 1.6 750 21 044 29 "
gep 60 16 45 2 900 23 0.56 34
5 minutes 2:;9::":::112 60 | 50 | 150 | 8 900 87 g;: ;g
TM306A-ISU | TM306A-AU ngrep ' 9.0
Continuous | nde-Phase 110 ¢ 17 55 | 26 900 28 048 s
Single-phase 115 ) ) 0.50 37
5 minutes |Single-phase 200 28 5.0 140 765 ;gg ;S 822 ;3
TM0SCTR) | TMa0eCAl Continuous | Single-phase 200 50 17 40 1.6 750 21 023 29 *
g 60 13 | 45 | 2 900 23 0.31 37
) 50 140 6 750 78 0.40 81
- Single-phase 220, S EEREE 900 87 0.40 87
Single-phase 230 50 5.0 140 6 750 78 0.44 92
TM306C-CISE | TM306C-AE 60 150 | 8 900 &7 042 % 25
Single-phase 220 50 1.7 45 1.8 750 24 0.22 31
Confinuous vep 60 13 55 | 26 900 28 025 34
Single-phase 230 50 1.7 45 1.8 750 24 0.23 35
o 60 13 55 | 26 900 28 0.26 37

=«The torque setting voltage indicates the value when the external voltage select switch is set to the "5V" position.
The values for the combination type apply to the motor only.
Enter the gear ratio in the box (CJ) within the model name.
: Contains a built-in thermal protector (automatic return type). If a motor overheats for any reason, the thermal protector is activated and the motor is stopped.

B Output Torque of Combination Type

Due to the sloping characteristics, torque motors can be operated over a wide speed range, from standstill to the maximum speed. The
output torque of the combination type can be calculated according to the following formulas, using the speed and torque determined from
the speed - torque characteristics.

Output shaft speed of combination type Ns = Motor speedX1/gearhead gear ratio
Output torque of combination type T = Motor torque X Gearhead gear ratioxX Gearhead efficiency

The output torque of combination type must be lower than the maximum permissible torque.
Maximum permissible torque of combination type =» Page 9

Gearhead Gear Ratio Gearhead Efficiency
3,3.6,56,7.59,12.5,15,18 81%
25,30, 36 73%

50, 60,75,90,100, 120, 150, 180 66%

Starting torque of combination type =» Page 19

BSpeed - Torque Characteristics (Reference values)
The torque setting voltage indicates the value when the external voltage select switch is set to the "5V" position.
The values for the combination type apply to the motor only.

TM306A-1SJ, TM306A-AJ (100 VAC 50 Hz) TM306A-1SJ, TM306A-AJ (100 VAC 60 Hz)
0.25 0.25 T
Torque Setting Voltage
0.201-Torque Setting Voltage 0.20~<5.0 VDC
wc 4000
2015 \ 2015 \\
= = 3.0VDC
5 1L 40VDT N 2010\\\\‘
g | sovi~— \ S 20VDC \\\
0.05 mc‘\ AN 0.05 m\\&
\\ N \
v\ —EE— TSN
0 500 1000 1500 1800 0 500 1000 1500 1800

Speed [r/min] Speed [r/min]



TM306A-1SU, TM306A-AU (110 VAC 60 Hz)
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TM306C-[ISE, TM306C-AE (220 VAC 50 Hz)
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TM306C-[ISE, TM306C-AE (230 VAC 50 Hz)
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BDimensions
=» Page 20

TM306A-1SU, TM306A-AU (115 VAC 60 Hz)
0.25
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5.0 VDC
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TM306C-[1SJ, TM306C-AJ (200 VAC 60 Hz)
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TM306C-ISE, TM306C-AE (220 VAC 60 Hz)
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Torque Motor and Power Controller Package TM Series .\

10W

[ 180 mm
00000000000 000000000000 0000000000000000000000000000000000000000000000O°CKCTICIOTIOGIOIORIOIOSTIININSYNS
-gw - ®
MSpecifications motor:CAXus @ C€  power Controtier: ® C€
Model/Type Time Rating| ~ Voltage Frequency | Torque Setting| Starting |Max. Output |Speed at Max. |Torque at Max.| ~ Max. Max. Power | Capacitor
Combination Type Round Shaft Type | at Locked Voltage* | Torque | Power |Output Power | Output Power | Input Current | Consumption
Dimension % Dimension (® Rotor VAC Hz VDC mN-m w r/min mN-m A W wF
5 minutes |Single-phase 100 gg 5.0 Efg 12 ;gg 130 ggg 18096
TM410A-(SJ | TM410A-AJ ' 14
Continuous | Single-phase 100 50 1.9 60 23 750 30 0.5 34
gep 60 16 65 | 28 900 0.74 45
5 minutes 2:;9::":::112 60 | 50 | 210 | 12 | 900 130 gg; 19099
TM410A-CISU | TM410A-AU Lty ' 11
Continuous [Snele-Phase 110} g, 15 70 | 33 900 35 0.9 Sl
Single-phase 115 ) ' 0.59 42
5 minutes |Single-phase 200 28 5.0 Efg 12 ;gg 130 ggg 19006
TM410C-(JSJ | TM410C-AJ ' 35
Continuous | Single-phase 200 50 17 60 23 750 30 028 3
g 60 14 | 65 | 28 900 0.36 45
) 50 220 10 750 0.47 100
— Single-phase 220 &0 5.0 210 2 900 130 051 er
Single-phase 230 Zg 5.0 ;?8 12 ;gg 130 82;13 1;
TM410C-[ISE | TM410C-AE : 3.0
Single-phase 220 50 1.6 65 2.8 750 35 0.27 38
Continuous vep 60 13 70 | 33 900 031 43
) 50 1.6 65 2.8 750 0.29 42
Single-phase 230, 13 | 70 | 33 900 % 0.33 47

=«The torque setting voltage indicates the value when the external voltage select switch is set to the "5V" position.
The values for the combination type apply to the motor only.
Enter the gear ratio in the box (CJ) within the model name.
: Contains a built-in thermal protector (automatic return type). If a motor overheats for any reason, the thermal protector is activated and the motor is stopped.

B Output Torque of Combination Type

Due to the sloping characteristics, torque motors can be operated over a wide speed range, from standstill to the maximum speed. The
output torque of the combination type can be calculated according to the following formulas, using the speed and torque determined from
the speed - torque characteristics.

Output shaft speed of combination type Ns = Motor speedX1/gearhead gear ratio
Output torque of combination type T = Motor torque X Gearhead gear ratioxX Gearhead efficiency

The output torque of combination type must be lower than the maximum permissible torque.
Maximum permissible torque of combination type =» Page 9

Gearhead Gear Ratio Gearhead Efficiency
3,3.6,56,7.59,12.5,15,18 81%
25,30, 36 73%

50, 60,75,90,100, 120, 150, 180 66%

Starting torque of combination type =» Page 19

BSpeed - Torque Characteristics (Reference values)
The torque setting voltage indicates the value when the external voltage select switch is set to the "5V" position.
The values for the combination type apply to the motor only.

TM410A-]SJ, TM410A-AJ (100 VAC 50 Hz) TM410A-[]SJ, TM410A-AJ (100 VAC 60 Hz)
0.35 T 0.35—Torque Setting Voltage
Torque Setting Voltage 5.0 VDG
0.30 0.30
WDC
0.25 0.25 4.0 VDC—N
40 vh \ \
2020 AN =020 ~
E \\ E 3.0VDC \\\
5015 3.0 VDC 5015 ~
50_10}\\\\\ 50_10 2.0 VDG \\
i Ep— k\ 0.05 %\ \\
05—1, ~——_ 1. N
\ \
0 I———\ . ——
0 500 1000 1500 1800 0 500 1000 1500 1800

Speed [r/min] Speed [r/min]



TM410A-1SU, TM410A-AU (110 VAC 60 Hz)
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TM410C-[1SJ, TM410C-AJ (200 VAC 50 Hz)
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TM410C-[ISE, TM410C-AE (220 VAC 50 Hz)
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TM410C-[ISE, TM410C-AE (230 VAC 50 Hz)
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BEDimensions
=» Page 20

TM410A-[1SU, TM410A-AU (115 VAC 60 Hz)
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TM410C-[]SJ, TM410C-AJ (200 VAC 60 Hz)
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TM410C-JSE, TM410C-AE (220 VAC 60 Hz)
0.35—Torque Setting Voltage
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TM410C-[ISE, TM410C-AE (230 VAC 60 Hz)
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20 W

(190 mm

-gw - ®
ISpeC|f|cat|ons Motor: (:Nus @ C € Power Controller: C €
Model/Type Time Rating Voltage Frequency | Torque Setting| Starting |Max. Output|Speed at Max. | Torque at Max.| ~ Max. Max. Power | Capacitor
Combination Type Round Shaft Type | at Locked Voltage* | Torque | Power |Output Power | Output Power | Input Current | Consumption
Dimension @) Dimension Rotor VAC Hz VDC mN-m w r/min mN-m A W wF
5 minutes |Single-phase 100 gg 5.0 ggg 20 ;gg ggg 1;2 1;71
g TM520A-JSJ | TM520A-AJ % T %0 750 50 07 15 18
g ) _— . .
§ Continuous| Single-phase 100 0 15 Y 4 900 5 0.91 55
g 5 minutes g:;g::p:::m 60 | 50 | 350 | 23 | 900 250 15; 13‘7‘
= TM520A-(1SU | TM520A-AU smgm-Snase 0 o o 14
= ti 1.4 1 . :
;:? Continuous Single-phase 115 60 00 55 900 60 0.79 55
= ) ) 50 350 18 750 240 0.67 128
% 5 minutes |Single-phase 200 &0 5.0 300 2 900 220 0,69 138
z TM520C-[1SJ | TM520C-AJ 50 5 30 750 50 038 47 45
2 Continuous|Single-phase 200 60 12 85 4 900 45 0.42 50
) 50 750 260 0.74 151
S Single-phase 220 &0 5.0 350 20 900 220 072 157
Single-phase 230 gg 5.0 350 20 ;gg ggg ggg 1?2
TM520C-CISE | TM520C-AE ' 40
Single-phase 220 50 15 85 45 750 60 0.40 54
Confinuous vep 60 11 | 100 | 55 900 0.39 49
) 50 15 85 45 750 0.43 60
Single-phase 230, 11| 100 | 55 900 60 041 54

=«The torque setting voltage indicates the value when the external voltage select switch is set to the "5V" position.
The values for the combination type apply to the motor only.
Enter the gear ratio in the box (CJ) within the model name.
: Contains a built-in thermal protector (automatic return type). If a motor overheats for any reason, the thermal protector is activated and the motor is stopped.

B Output Torque of Combination Type

Due to the sloping characteristics, torque motors can be operated over a wide speed range, from standstill to the maximum speed. The
output torque of the combination type can be calculated according to the following formulas, using the speed and torque determined from
the speed - torque characteristics.

Output shaft speed of combination type Ns = Motor speedX1/gearhead gear ratio
Output torque of combination type T = Motor torque X Gearhead gear ratioxX Gearhead efficiency

The output torque of combination type must be lower than the maximum permissible torque.
Maximum permissible torque of combination type =» Page 9

Gearhead Gear Ratio Gearhead Efficiency
3,3.6,56,7.59,12.5,15,18 81%
25,30, 36 73%

50, 60,75,90,100, 120, 150, 180 66%

Starting torque of combination type =» Page 19

BSpeed - Torque Characteristics (Reference values)
The torque setting voltage indicates the value when the external voltage select switch is set to the "5V" position.
The values for the combination type apply to the motor only.

TM520A-[1SJ, TM520A-AJ (100 VAC 50 Hz)

TM520A-1SJ, TM520A-A (100 VAC 60 Hz)

0.5 | 0.55 .
0.50 = i 050 Torque Setting Voltage
orque oSetting Voltage
0.45 0.45/~<5.0 VDC
5.0 VDC
0.40 0.40 "
035 0.35—_4.0VDC
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2025 AN £.0.25—3.0 VDC N
s 3.0VDC N 20 . ~_
g020 — <0 £0.20
© 015 e D\ * 0.15k—2.0 VDC \\\
0.10— 2\ 0.40—_1.5VDC \\
0,05 e l0VDC \\\ 005 —10VD8 T—— \\\
% 500 1000 1500 1800 % 500 1000 1500 1800

Speed [r/min]
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Speed [r/min]



TM520A-1SU, TM520A-AU (110 VAC 60 Hz)
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TM520C-[ISE, TM520C-AE (230 VAC 50 Hz)
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=» Page 20

TM520A-1SU, TM520A-AU (115 VAC 60 Hz)
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B Common Specifications of Power Controller

Item

Specifications

Power Supply Input

Single-phase 100/110/115 VAC+10% 50/60 Hz
Single-phase 200/220/230 VAC=10% 50/60 Hz

Control Power Supply

24 VDC+10%, 100 mA or more

Torque Setting Method

- Setting by the internal torque potentiometer (TORQUE)

- Setting by an accessory external torque potentiometer (sold separately): PAVR-20KZ (20 kN, 1/4 W)
- Setting by external DC voltage: 0~5 VDC or 0~10 VDG, 1 mA or more
Fine-tuning by the torque fine-tuning potentiometer (ADJUST) is possible.

Input Signal

Photocoupler input: Input resistance 4.7 kN
CW input, CCW input, INT/EXT switch input, Alarm reset input

Output Signal

Open-collector output: 4.5~26.4 VDC, 40 mA or less
Alarm output

Protective Function

- The thermal protector built-in to the motor is activated (open)

When in the following conditions, the motor stops, the alarm LED blinks and alarm signal is output.

- There is improper connection/disconnection of the power supply cable and motor cable

Maximum Extension Distance

20 m between motor and power controller

B General Specifications

Item

Motor

Power Controller

$O11S1181081RY Y PUB SUOIIRIIYI0adS

Insulation Resistance

100 MN or more when 500 VDC megger is applied between the windings
and the case after rated motor operation under normal ambient
temperature and humidity.

100 MN or more when 500 VDC megger is applied between the main
circuit terminal and the control circuit terminal, between the main
circuit terminal and the case after continuous operation under normal
ambient temperature and humidity.

Dielectric Strength

Sufficient to withstand 1.5 kV at 50 Hz or 60 Hz applied between the
windings and the case for 1 minute after rated operation under normal
ambient temperature and humidity.

Sufficient to withstand 3 kV at 50 Hz or 60 Hz applied between the main
circuit terminal and the control circuit terminal, between the main circuit
terminal and the case for 1 minute after continuous operation under
normal ambient temperature and humidity.

Temperature Rise

Temperature rise of windings are 80°C or less (single-phase 100 VAC,
single-phase 200 VAC) measured by the resistance change method after rated
operation under normal ambient temperature and humidity with connecting a
gearhead or equivalent heat radiation plate™.

All others: 90°C or less

Overheat Protection

Built-in thermal protector (automatic return type)

Device 3Wtype open: 130+5°C, close: 90+15°C —
Other type open: 130+5°C, close: 82+15°C
Ambient Single-phase 100 VAC, 200 VAC: —10~+50°C (non-freezing)
Operating Temperature Single-phase 110 VAG, 115 VAC, 0~+50°C (non-freezing)
Environment 4 220 VAC, 230 VAC: —10~+40°C (non-freezing)

Ambient Humidity

85% or less (non-condensing)

Insulation Class

Class B (130°C)

Degree of Protection

IP20

1P20

sHeat radiation plate (Material: aluminum)

Motor Type (Output power) Size (mm) Thickness (mm)
TM203 type (3 W) 115x115
TM306 type (6 W) 125125 5
TM410 type (10 W) 135x135
TM520 type (20 W) 165x165
Note:

Do not measure insulation resistance or perform the dielectric strength test while the motor and power controller are connected.

M Safety Standards and CE Marking

® Motor

Standards

Certification Body |  Standards File No. CE Marking

UL 1004
UL 2111

CSA C22.2 No.100
CSA C22.2 No.77

uL E64197

EN 60950-1
EN 60034-1
EN 60034-5
IEC 60664-1

Low Voltage
Directives

Conform to EN/IEC Standards

GB 12350

cQac

‘ 2005010401150784

When the motor is approved under various safety standards, the model name on the motor nameplate is the approved model name.
The J, U and E at the end of the model name indicate that the unit includes a capacitor. These letters are not listed on the motor nameplate.

®Power Controller

Standards Certification Body |  Standards File No. CE Marking
L 508 u E91291 Low Voltage
EN 50178 Directives
EMC Directives
EN 60950-1 Conform to EN Standards

The EMC value changes according to the wiring and layout. Therefore, the final EMC level must be checked with the motor/power controller incorporated in the user's equipment.



BStarting Torque of Combination Type

With torque motors having sloping characteristics, the greatest torque is generated when the motor is started.

The table below lists the starting torques of combination types.

The output torques in conditions other than at start can be obtained by the formula explained under "Output Torque of Combination Type."
Output torque of combination type =» Page 9

A colored background ([____]) indicates gear shaft rotation in the same direction as the motor shaft, while the others rotate in the
opposite direction.

To reduce the speed beyond the gear ratio in the table, attach a decimal gearhead of gear ratio 1/10 (sold separately) between the
gearhead and the motor. In that case, the permissible torques are as follows.

TM203: 3 N'm, TM306: 5 N-m, TM410: 8 N-m (When a gearhead of 1/25 to 1/36 is connected, the value for permissible torque is 6 N-m.),
TM520: 10 N'm

Enter the gear ratio in the box () within the model name.

<{>50 Hz Unit = N-m
Gear Ratio
Model Er?_e 3 |36 5 6 (75| 9 (125 15 |18 | 25 | 30 | 36 | 50 | 60 | 75 | 90 (100|120 |150| 180
ating
TM203A-C1SJ 5 m!nutes 017 1020 | 0.28 | 0.34 | 0.43 | 051 | 0.71 | 085 | 1.0 | 1.3 | 15 | 1.8 | 23 | 2.8 3 3 3 3 3 3
Continuous |0.044|0.052|0.073|0.087| 0.11 | 0.13 | 0.18 | 0.22 | 0.26 | 0.33 | 0.39 | 0.47 | 0.59 | 0.71 | 0.89 | 1.1 12 | 14 | 1.8 | 21
TM203C-C1SJ 5 m{nutes 017 | 020 | 0.28 | 0.34 | 043 | 0.51 | 0.71 | 085 | 1.0 | 13 | 15 | 1.8 | 23 | 2.8 3 & 3 & 3 &
Continuous |0.044|0.052 (0.073{0.087| 0.11 | 0.13 | 0.18 | 0.22 | 0.26 | 0.33 | 0.39 | 0.47 | 0.59 | 0.71 | 0.89 | 1.1 12 | 14 | 1.8 | 21
TM203C-CISE 5 m!nutes 017 /020 | 0.28 | 0.34 | 0.43 | 051 | 0.71 | 085 | 1.0 | 1.3 | 15 | 1.8 | 23 | 2.8 3 3 3 3 3 3
Continuous |0.044|0.052|0.073|0.087| 0.11 | 0.13 | 0.18 | 0.22 | 0.26 | 0.33 | 0.39 | 0.47 | 0.59 | 0.71 | 0.89 | 1.1 12 | 14 | 1.8 | 21
5 minutes | 0.34 | 0.41 | 0.57 | 068 | 085 | 1.0 | 14 | 1.7 | 20 | 26 | 3.1 3.7 | 46 5) 5 5 5 5 5 5
TM306A-L1S) Continuous |0.097| 0.12 | 0.16 | 0.19 | 0.24 | 0.29 | 0.41 | 0.49 | 0.58 | 0.73 | 0.88 | 1.1 13 | 16 | 20 | 24 | 26 | 3.2 | 40 | 48
5 minutes | 0.34 | 0.41 | 0.57 | 068 | 085 | 1.0 | 14 | 1.7 | 20 | 26 | 3.1 3.7 | 46 5) 5 5) 5 5) 5 5)
TM306C-L1SJ Continuous |0.097| 0.12 | 0.16 | 0.19 | 0.24 | 0.29 | 0.41 | 0.49 | 0.58 | 0.73 | 0.88 | 1.1 13 | 16 | 20 | 24 | 26 | 3.2 | 40 | 48
5 minutes | 0.34 | 0.41 | 0.57 | 068 | 085 | 1.0 | 14 | 1.7 | 20 | 26 | 3.1 3.7 | 46 5 5 5 5 5 5 5
TM306C-LISE Continuous | 0.11 | 0.13 | 0.18 | 0.22 | 0.27 | 0.33 | 0.46 | 0.55 [ 0.66 | 0.82 | 099 | 1.2 | 15 | 1.8 | 22 | 27 | 3.0 | 3.6 | 45 5
5 minutes | 053|064 /08| 1.1 | 1.3 | 16 | 22 | 27 | 32 | 40 | 48 | 58 | 7.3 8 8 8 8 8 8 8
TM410A-L1SJ Continuous | 0.15 | 0.17 | 0.24 | 0.29 | 0.36 | 0.44 | 0.61 | 0.73 | 0.87 | 1.1 13 |16 | 20 | 24 | 30 | 36 | 40 | 48 | 59 | 7.1
5 minutes | 0.53 | 0.64 | 0.89 | 1.1 13 | 16 | 22 | 27 | 32 | 40 | 48 | 58 | 7.3 8 8 8 8 8 8 8
TMA10C-LIS) Continuous | 0.15 | 0.17 | 0.24 | 0.29 | 0.36 | 0.44 | 0.61 | 0.73 | 0.87 | 1.1 13 |16 | 20 | 24 | 30 | 36 | 40 | 48 | 59 | 71
5 minutes | 053|064 /08| 1.1 | 1.3 | 16 | 22 | 27 | 32 | 40 | 48 | 58 | 7.3 8 8 8 8 8 8 8
TM410C-LISE Continuous | 0.16 | 0.19 | 0.26 | 0.32 | 0.39 | 0.47 | 0.66 | 0.79 095 | 12 | 14 | 1.7 | 21 | 26 | 32 | 39 | 43 | 51 | 64 | 7.7
5minutes | 085 | 1.0 | 14 | 1.7 | 21 26 | 35 | 43 | 51 6.4 | 7.7 | 9.2 10 10 10 10 10 10 10 10
TM520A-L15) Continuous | 0.19 | 0.23 | 0.32 | 0.39 | 0.49 | 0.58 | 0.81 | 0.97 | 1.2 | 1.5 | 1.8 | 2.1 26 | 32 | 40 | 48 | 53 | 63 | 79 | 95
5minutes | 085 | 1.0 | 14 | 1.7 | 21 26 | 35 | 43 | 51 6.4 | 7.7 | 9.2 10 10 10 10 10 10 10 10
TM520C-0S) Continuous | 0.19 | 0.23 | 0.32 | 0.39 | 0.49 | 0.58 | 0.81 | 097 | 1.2 | 15 | 1.8 | 2.1 26 | 32 | 40 | 48 | 53 | 63 | 79 | 95
5minutes | 085 | 1.0 | 14 | 1.7 | 21 26 | 35 | 43 | 51 6.4 | 7.7 | 9.2 10 10 10 10 10 10 10 10
TM520C-LISE Continuous | 0.21 | 0.25 | 0.34 | 0.41 | 0.52 | 062 | 086 | 1.0 | 12 | 16 | 19 | 22 | 28 | 34 | 42 | 50 | 56 | 6.7 | 84 10
<{>60 Hz Unit = N'm
Gear Ratio
Model Er?_e 3 |36 5 6 (75| 9 (125 15 |18 | 25 | 30 | 36 | 50 | 60 | 75 | 90 [ 100|120| 150|180
ating
TM203A-C1SJ 5 m!nutes 017 /020 | 0.28 | 0.34 | 0.43 | 051 | 0.71 | 085 | 1.0 | 1.3 | 15 | 1.8 | 23 | 2.8 3 3 3 3 3 3
Continuous |0.049|0.058|0.081|0.097| 0.12 | 0.15 | 0.20 | 0.24 | 0.29 | 0.37 | 0.44 | 0.53 | 0.66 | 0.79 | 0.99 | 1.2 | 1.3 | 1.6 | 20 | 24
5 minutes | 0.17 | 0.20 | 0.28 | 0.34 | 0.43 | 0.51 | 0.71 | 085 | 1.0 | 1.3 | 15 | 1.8 | 23 | 2.8 3 & 3 & 3 &
TM203A-(1SU Continuous |0.061|0.073| 0.10 | 0.12 | 0.15 | 0.18 | 0.25 | 0.30 | 0.36 | 0.46 | 0.55 | 0.66 | 0.83 | 099 | 1.2 | 15 | 1.7 | 2.0 | 25 &
TM203C-C1SJ 5 minutes | 0.17 | 0.20 | 0.28 | 0.34 | 043 | 0.51 | 0.71 | 085 | 1.0 | 1.3 | 15 | 1.8 | 23 | 2.8 3 3 3 3 3 3
Continuous |0.049|0.058|0.081|0.097| 0.12 | 0.15 | 0.20 | 0.24 | 0.29 | 0.37 | 0.44 | 0.53 | 0.66 | 0.79 | 0.99 | 1.2 | 1.3 | 1.6 | 20 | 24
TM203C-CISE 5 m!nutes 017 | 020 | 0.28 | 0.34 | 043 | 0.51 | 0.71 | 085 | 1.0 | 13 | 1.5 | 1.8 | 23 | 2.8 3 3 3 3 B 3
Continuous |0.061/0.073| 0.10 | 0.12 | 0.15 | 0.18 | 0.25 | 0.30 | 0.36 | 0.46 | 0.55 | 0.66 | 0.83 | 099 | 1.2 | 15 | 1.7 | 2.0 | 25 &
5 minutes | 0.34 | 0.41 | 0.57 | 068 | 085 | 1.0 | 14 | 1.7 | 20 | 26 | 3.1 3.7 | 46 5) 5 5) 5 5 5 5
TM306A-L1S) Continuous | 0.11 | 0.13 | 0.18 | 0.22 | 0.27 | 0.33 | 0.46 | 0.55 | 0.66 | 0.82 | 0.99 | 1.2 | 15 | 1.8 | 22 | 27 | 3.0 | 3.6 | 45 5
5 minutes | 0.36 | 0.44 | 0.61 | 0.73 | 0.91 | 1.1 15 | 18 | 22 | 27 | 33 | 39 5 5 5 5 5 5 5 5
TM306A-LISU Continuous | 0.13 | 0.16 | 0.22 | 0.27 | 0.33 | 0.40 | 0.56 | 0.67 | 0.80 | 1.0 | 12 | 14 | 18 | 22 | 27 | 33 | 3.6 | 44 5 5
5 minutes | 0.34 | 0.41 | 0.57 | 068 | 085 | 1.0 | 14 | 1.7 | 20 | 26 | 3.1 3.7 | 46 5) 5 5) 5 5) 5 5
TM306C-L1SJ Continuous | 0.11 | 0.13 | 0.18 | 0.22 | 0.27 | 0.33 | 0.46 | 0.55 [ 0.66 | 0.82 | 099 | 1.2 | 15 | 1.8 | 22 | 27 | 3.0 | 36 | 45 B
5 minutes | 0.36 | 0.44 | 0.61 | 0.73 | 0.91 | 1.1 15 | 18 | 22 | 27 | 33 | 39 5 5) 5 5 5 5 5 5
TM306C-LISE Continuous | 0.13 | 0.16 | 0.22 | 0.27 | 0.33 | 0.40 | 0.56 | 0.67 | 0.80 | 1.0 | 12 | 14 | 18 | 22 | 27 | 33 | 3.6 | 44 5 5
5 minutes | 0.51 | 061 /08| 1.0 | 1.3 | 15 | 21 | 26 | 31 | 3.8 | 46 | 55 | 6.9 8 8 8 8 8 8 8
TM410A-L1S) Continuous | 0.16 | 0.19 | 0.26 | 0.32 | 0.39 | 0.47 | 0.66 | 0.79 | 0.95 | 1.2 | 1.4 | 1.7 | 21 26 | 32 | 39 | 43 | 5.1 6.4 | 7.7
5 minutes | 0.51 | 0.61 | 0.85 | 1.0 | 1.3 | 1.5 | 2.1 26 | 3.1 38 | 46 | 55 | 6.9 8 8 8 8 8 8 8
TM410A-LISU Continuous | 0.17 | 0.20 | 0.28 | 0.34 | 0.43 | 0.51 | 0.71 | 0.85 | 1.0 | 1.3 | 15 | 18 | 23 | 28 | 35 | 42 | 46 | 55 | 6.9 8
5 minutes | 0.51 | 061 |/085| 1.0 | 1.3 | 15 | 21 | 26 | 31 | 3.8 | 46 | 55 | 6.9 8 8 8 8 8 8 8
TM410C-0S) Continuous | 0.16 | 0.19 | 0.26 | 0.32 | 0.39 | 0.47 | 0.66 | 0.79 | 0.95 | 1.2 | 1.4 | 1.7 | 21 26 | 32 | 39 | 43 | 5.1 6.4 | 7.7
5 minutes | 0.51 | 0.61 | 0.85 | 1.0 | 1.3 | 1.5 | 2.1 26 | 3.1 38 | 46 | 55 | 6.9 8 8 8 8 8 8 8
TMA10C-LISE Continuous | 0.17 | 0.20 | 0.28 | 0.34 | 0.43 | 0.51 | 0.71 | 0.85 | 10 | 1.3 | 15 | 18 | 23 | 28 | 35 | 42 | 46 | 55 | 6.9 8
5 minutes | 073|087 | 12 | 15 | 18 | 22 | 3.0 | 36 | 44 | 55 | 6.6 | 79 | 99 10 10 10 10 10 10 10
TM520A-L1S) Continuous | 0.21 | 0.25 | 0.34 | 0.41 | 0.52 | 062 |0.86 | 1.0 | 1.2 | 16 | 19 | 22 | 28 | 34 | 42 | 5.0 | 56 | 6.7 | 84 10
5minutes | 085 | 1.0 | 14 | 1.7 | 21 26 | 35 | 43 | 51 6.4 | 7.7 | 9.2 10 10 10 10 10 10 10 10
TM520A-L1SU Continuous | 0.24 | 0.29 | 0.41 | 049 | 0.61 (073 | 1.0 | 12 [ 15 | 18 | 22 | 26 | 33 | 40 | 50 | 59 | 6.6 | 79 | 99 10
5minutes | 073|087 | 12 | 15 | 18 | 22 | 3.0 | 36 | 44 | 55 | 6.6 | 79 | 99 10 10 10 10 10 10 10
TM520C-0S) Continuous | 0.21 | 0.25 | 0.34 | 0.41 | 0.52 | 062 | 0.86 | 1.0 | 1.2 | 16 | 19 | 22 | 28 | 34 | 42 | 5.0 | 56 | 6.7 | 84 10
5minutes | 085 | 1.0 | 14 | 1.7 | 21 26 | 35 | 43 | 51 6.4 | 7.7 | 9.2 10 10 10 10 10 10 10 10
TM520C-LISE Continuous | 0.24 | 0.29 | 0.41 | 049 | 0.61 |073| 1.0 | 12 |15 | 18 | 22 | 26 | 33 | 40 | 50 | 59 | 6.6 | 79 | 99 10
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BDimensions (unit = mm)

Mounting screws are included with gearheads.

M

—
155

21.5

Protective Earth Terminal

Detail Drawing of Protective Earth Terminal

o3 W
(MCombination Type
Model Motor Model Gearhead Model Gear Ratio L Mass (kg)
TM203A-[1S[] 2TK3GN-AW2[] 2GNCS 3~18 30 11
TM203C-[S[] 2TK3GN-CW2[0] 25~180 40 '
75 L 2 = 60
7. 15 £ 4x 4.5 Thru
" —
2 -
S i/ éﬁaés\
2 2L o = Protective Earth Terminal
3 “ <J< W4
B >Xf
5 max.
M4
Motor Leads 300 mm Length
UL Style 3266, AWG20 225

(@Shaft Section of Round Shaft Type

The motor's dimensions (excluding the shaft section) are the same

as those of the combination types.
TM203A-A[], TM203C-A[]
Motor: 2TK3A-AW2[], 2TK3A-CW2[]

Mass: 0.7 kg

24

nN
b6 0012 (h7)

4x 4.5 Thru

b54-0.00 (N7
160

\g;p
’N*“ L

)/

\

2

Protective Earth Terminal

4
|15 max.

{>Decimal Gearhead

Can be connected to TM203 pinion shaft type.

2GN10XS
Mass: 0.2 kg

38.5
26 12.5

T

W
543 030 (h7
160

o6 W
(®Combination Type
Model Motor Model Gearhead Model Gear Ratio L Mass (kg)
TM306A-1S[] 3TK6GN-AW2[] 3GNCTS 3~18 32 165
TM306C-JST] | 3TK6GN-CW2[ 25-180 | 42 e
E
80 L 32 2 70
7, 15 |°7 4x$5.5 Thru
25 F . \
\ = ~
77777777 m1§ 6%5 A\
3 bt ° Protective Earth Terminal
< y J M4
e~

Motor Leads 300 mm Length

UL Style 3271, AWG20

Enter the gear ratio in the box ([CJ) within the model name.
Enter J, U or E (included capacitor) in the box ([Z) within the model name.

b%{

225

5 max.

2502 g 4-003
=)

5}
u

4x$4.5 Thru

Eai
Lo

Protective Eart

21.5

h Terminal

Detail Drawing of Protective Earth Terminal

{Key and Key Slot (Included)

+0040 S
[fe)

4

o

[

N8




@Shaft Section of Round Shaft Type <Decimal Gearhead

The motor's dimensions (excluding the shaft section) are the same Can be connected to TM306 pinion shaft type.
as those of the combination types. 3GN10XSs
TM306A-A[], TM306C-AL] Mass: 0.3 kg
Motor: 3TK6A-AW2[], 3TK6A-CW2[]
Mass: 1.1 kg 43
30 13
= 2 4x$5.5 Thru
£ e
2 = =
T2 73 4x$5.5 Thru S
g 3lo
= =25
= <
< g
8 E Protective Earth Terminal
3
<
=
3
z
2
=
w
225
®10W
®Combination Type {Key and Key Slot (Included)
Model Motor Model Gearhead Model Gear Ratio L Mass (kg) 25.02 = 4-o0 4000 %;’
TM410A-[S[] ATK10GN-AW2[] AGNCS 3~18 32 915 7“" Lot
TM410C-[1s[] ATK10GN-CW2[] 25~180 42.5 —— 11 0 {ﬁ
E
85 L 32 e 80
7 6 = 4x$5.5 Thru
T - o
25 _‘5 Y a— 0|
B \ 3
7101_? G%Atgﬁ ,l
2 - = Protective Earth Terminal '
= o
/M4 I
21.5
3 max. Protective Earth Terminal
Motor Leads 300 mm Length Detail Drawing of Protective Earth Terminal
UL Style 3271, AWG20
(®Shaft Section of Round Shaft Type {>Decimal Gearhead
The motor's dimensions (excluding the shaft section) are the same Can be connected to TM410 pinion shaft type.
as those of the combination types. 4AGN10XS
TM410A-A[T], TM410C-AT] Mass: 0.4 kg
Motor: 4TK10A-AW2[], 4TK10A-CW2[]
Mass: 1.5 kg 45.5
32 135 4x$5.5 Thru
12
5
32 Slo
~ 8|
42 = 4x 5.5 Thry = es|0
= g
BEEINZny
= < 8|8 ﬂ Protective Earth Terminal
= M4
m §
<
£ —/ |5 max.

Enter the gear ratio in the box (CJ) within the model name.
Enter J, U or E (included capacitor) in the box ([Z]) within the model name.

21
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o20wW

<{Key and Key Slot (Included)

+0040 S

L
o

Protective Earth Terminal

@Combination Type
Model Motor Model Gearhead Model Gear Ratio L Mass (kg)
TM520A-1S[] 5TK20GN-AW2[] 5GNCTS 3~18 42 40
TM520C-[1S[] 5TK20GN-CW2[[] 25~180 60 )
-
105 L 32 % 90
75 4] R 4x$6.5 Thru
|
N
— | 25 N L
i — N
o I co -”3 }\QA)L“'S Y
& A =} Protective Earth Terminal
.e (o>}
M4
g 5 max.

Motor Leads 300 mm Length
UL Style 3271, AWG20

(®Shaft Section of Round Shaft Type
The motor's dimensions (excluding the shaft section) are the same

22.%°

<>Decimal Gearhead
Can be connected to TM520 pinion shaft type.

M4

Detail Drawing of Protective Earth Terminal

as those of the combination types. 5GN10Xs
TM520A-A[, TM520C-A[] Mass: 0.6 kg
Motor: 5TK20A-AW2[], 5TK20A-CW2[]
Mass: 2.5 kg 55
37 18 4x$6.5 Thru
2
37 #“
2 . 4x$6.5 Thru
e ~
= g
0| °Ig g N\ =28
h 3% f R -
= 1.8 % g Protective Earth Terminal 2
3
=
Enter the gear ratio in the box ([CJ) within the model name.
Enter J, U or E (included capacitor) in the box () within the model name.
{>Capacitor (Included)
Dimension No.(D
A <>Capacitor Dimensions (mm)
[ = =] le Model . Mass | Dimension
l J x Combination Type Round Shaft Type BeREler Aoz A B g (9) No.
43 490 © TM203A-[1SJ TM203A-AJ CH70CFAUL2 48 19 29 36 ®
AMIPH 87 ~ o 6 TM203A-[]SU TM203A-AU CH60CFAUL2 38 21 31 40 O]
i - T TM203C-[1SJ TM203C-AJ CH18BFAUL 38 | 21 | 3 35 0)
: TM203C-[ISE TM203C-AE CH15BFAUL 38 21 31 35 @
- lo 1 TM306A-[1SJ TM306A-A) CH110CFAUL2 58 21 31 50 ®
T T ‘ TM306A-[1SU TM306A-AU CH90CFAUL2 48 | 225 | 315 45 O]
TM306C-[1SJ TM306C-AJ CH30BFAUL 58 21 31 50 0]
TM306C-[ ISE TM306C-AE CH25BFAUL 48 21 31 45 @
Dimension No.@ TM410A-[1SJ TM410A-A) CH140CFAUL2 58 22 35 61 0]
A TM410A-[]SU TM410A-AU CH110CFAUL2 58 21 31 50 o
TM410C-[1SJ TM410C-AJ CH35BFAUL 58 22 35 55 0]
= =1 |0 TM410C-[ISE TM410C-AE CH30BFAUL 58 21 31 50 @
& TM520A-[1SJ TM520A-A) CH180CFAUL2 58 29 41 95 @)
[ i TM520A-[]SU TM520A-AU CH140CFAUL2 58 22 35 61 O]
4.3 190 ~| TM520C-[1SJ TM520C-AJ CH45BFAUL 58 | 235 | 37 73 @)
AMP#187 S ’IQT TM520C-[ ISE TM520C-AE CH40BFAUL 58 | 235 | 37 70 @
m— - ﬂ ﬂ A capacitor cap is included with a capacitor.
(&) ’?70
<
e )




®Power Controller
TMP-1 Mass: 0.18 kg

45

112 max.

100

2x$5 C

)
all

35
16.8
55
=] O
o
Qo
>
o
o
s
=
B Connection and Operation S
®Names and Function of Power Controller Parts
An external power supply of 24 VDC is required.
No. Name Description
Internal torque
potentiometer (TORQUE) Sets the motor torque.
Torque fine-tuning Fine-tunes the variation in the motor torque with respect to the set
potentiometer (ADJUST) | torque.
Sink/source input select Switches between the sink logic and source logic for the input
switch circuit.
0 External voltage select Switches between 5 V and 10 V according to the external DC
switch power supply used when external DC voltage is used to set torque.
[5] | POWER LED (green) Lights while the AC power is supplied to the power controller.
; [6] | ALARM LED (red) Blinks while an alarm is present. (The alarm output turns OFF.)
MOTOR K
_ ;F - -;.-.‘ = — [7]Main Circuit Terminal
; " : - Terminal No. | Terminal Name Name Description
Lo i o 1 N AC power supply Connects the AC power supply.
2 L connection terminal N: Neutral, L: Live
i 3 CAPACITOR | Capacitor connection terminal | Connects the capacitor.
9 5 BLK G ts th t
' ) onnects the motor.
? \F/{\IEHEEI' Motor connection terminal | g - plack, RED: Red, WHT: White

[8]Control Circuit Terminal

Terminal Name Name Description
24V= +DC24v Connects the 24-VDC power for control circuit.
oV oV
X0 CW input These inputs control the rotation direction and RUN/STOP mode of
X1 CCW input the motor. If both inputs turn ON simultaneously, the motor stops.
X2 INT/EXT switch input | Switches between the internal and external torque settings.
X3 Alarm reset input Resets alarms.
The polarity changes depending on whether the sink or source
C1 IN-COMO logic is applied.
(Sink: 0V, Source: 24 V)
Y0 Alarm output These terminals output an alarm signal. Once generated, alarms
co OUT-COM will not be cleared unless reset. (4.5 to 26.4 VDG, 40 mA or less)
VH VH input . .
- These inputs allow torque to be set using the external torque
VM VM input h
- potentiometer or external DC voltage.
VL VL input
c2 If an external power supply is used by applying the source logic,
IN-COMA connect these terminals to the GND line of the external power
C3 supply. (Input signal common: 0 V)

23
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® Connection Diagrams

The connection diagram is for when the SINK/SOURCE select switch is set to the "SOURCE" side.

Circuit Breaker

100-11SVACJ‘XX:?1 N
or M
200-230 VAC Q2L

24VDC+10% [ L

100 mA or more
Torque Setting Using an External

Torque Potentiometer or External |

Power Controller

Main Circuit

ﬁ+5v Control Circuit*?

1/0 Signal Connection

ALARM-OUT; ™,

| Output Signal

DC Voltage
Accessory (Sold separately) :
PAVR-2°KZ — Torque Command Voltage
20 kQ 174 W :
( ) i Loy
5V/10V or less : @:g
(Selected by the J%
external voltage G0
select switch) : Output Circuit
1/0 Signal Connection “24y
P C1 Jukn
Input Signal
X2 — Input Circuit
X3 |- ov
c2
SN

BT 4.5-26.4VDC
2]

40 mA or less
*#Current Limiting Resistor

«— Shielded Cable

Jy -— Frame or Enclosure

<{>Applicable Crimp Terminals

- Main Circuit Connection Terminal
(M3.5)
Round Terminal with Insulation

3.6 mm min.

T\
\{

7.8 mm max.

3.9 mm max.

- Control Circuit Connection
Terminal

When a crimp terminal is used for

connection, use such terminals as

shown below.

A crimp terminal used varies with the

size of wire. Also, applicable wire size

when the terminals below are used is

AWG20 to 18.

Manufacturer: Phoenix Contact

Al0.5-6  Applicable wire size  AWG20 (0.5 mm?)
AI0.75-6 Applicable wire size  AWG18 (0.75 mm?)

=1 Input signals X0 to X3 and C1 assume the sequence connection using mechanical contacts or sink transistor. Also note that the mechanical contacts, sink transistor or any other device connected to
input signals X0 to X3 should have a leak current of 1 mA or less.
=2 The control circuit is a SELV circuit. It is isolated from dangerous voltages by means of protective isolation based on reinforced insulation. The power supply and other devices connected to the control
circuit terminals should be isolated from dangerous voltages by reinforced insulation.

@®Timing Chart

=1 After turning on the AC power and 24 VDC power, wait at least 100 ms before
turning ON the CW input or CCW input.

The AC power and 24 VDC power can be turned on in any order.

Approx. 100 ms or more*!

Internal Torque Potentiometer

I\ ~ \

=2 If the CW input and CCW input are turned ON simultaneously, the motor will stop.

=3 Whether to use the internal torque potentiometer or external torque potentiometer
can be changed by the INT/EXT input signal.

ON |
OFF

External Torque
+3 Potentiometer

ON

AC Power Supply e
24 VDC Power Supply OOF'\FI |

ON

CW Input OFF

CCW Input

ON

INT/EXT Input OFF

Motor Operation ow

Cccw

S/



@1/0 Signal Circuit

The factory setting is the source logic. Select the sink logic or
source logic according to the external control device you will be

using.

<lnput Signal Circuit

Common to CW, CCW, INT/EXT switch and Alarm reset

- Source Logic

IN-COMO

|

cw
ccw
INT/EXT Switch

Power Controller

+24V
o1

Alarm Reset

4.7 kQ Input Circuit
X0
X1
X2 ov
X3

Power Controller

X0
X1
X2

X3
4.7 kQ Input Circuit

ov

IN-COM1 | C2
€3 vOV

or
cw
ccw
INT/EXT Switch
Alarm Reset

24 VDC,

10 mA or more
- Sink Logic

Power Controller

cw

ccw

INT/EXT Switch
Alarm Reset

+24V

Elnput Circuit

7k ﬂz:(

o~

Input Common

[

<>Output Signal Circuit
ALARM output

- Source Logic

4.510 26.4 VDG,
Power Controller 510 40 mA or less
Shielded Wire
. Yo s«Recommended Resistance
J «24VDC
EZ» K 680 0 t04.7kQ (2 W)
N B i «5VDC

] co

150 Q to 1.0 kQ2 (0.5 W)

|

Insert a current limiting resistor
to keep the current
0V to40 mA or less.:

Y0: ALARM Output

- Sink Logic

4.5 10 26.4 VDC,
510 40 mA or less
Power Controller

Insert a current limiting resistor
to keep the current

to 40 mA or less.:+
. Yo 040 mA or less
J } *Recommended Resistance
] co :

Shielded Wire

?:K *24VDC

680 0 10 4.7 kO (2 W)
-5VDC
150 0 10 1.0 kQ (0.5 W
Jov 0 (05w)

uoljesadQ pue uoII8ULOY

YO0: ALARM Output +

<{When an External Control Device with a Built-In Clamp
Diode is Used

When an external control device with a built-in clamp diode

is used, if the power is being supplied to the power controller,

current may flow and cause the motor to run, even if the power

supply of the external control device is off. Because the power

capacity differs, the motor may also run when the power supplies

are turned on/off simultaneously. Turn on the power of the external

control device before the power controller. Turn off the power of

the power controller before the external control device.

- Example of Sink Logic

External Control Device Power Controller

e | | T e
124V
X0wx3| +
C1
-t vov
,,,,,,,,,,,, R

25
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® Operating Method

The RUN/STOP mode and rotation direction of the motor are
changed using the CW or CCW input. When the CW input is
turned "ON," the motor will rotate clockwise as viewed from the
output shaft of the motor. When the CCW input is turned "ON,"
the motor will rotate counterclockwise as viewed from the output
shaft of the motor. If the CW input and CCW input are turned "ON"
simultaneously, the motor will stop.

CW Input CCW Input Motor Operation
ON OFF Run (Clockwise)
OFF ON Run (Counterclockwise)
ON ON Stop
OFF OFF Stop

®Torque Setting Method

Torque is set using the internal torque potentiometer, accessory
external torque potentiometer (PAVR-20KZ) or external DC
voltage.

{>Setting by Internal Torque Potentiometer

When the INT/EXT switch input is "OFF," motor torque can be

adjusted using the internal torque potentiometer.

The relationship of internal torque potentiometer scale — torque

characteristics (representative values) can be checked as follows:

(MUsing the graph below, check the torque setting voltage
corresponding to each scale on the internal torque
potentiometer.

(@Based on the torque setting voltage*', check the corresponding
motor torque from the speed - torque characteristics®.

=1 The value when the external voltage select switch is set to the "5V" position.

=2 Featured on the specifications pages of respective products.
-» Pages 10, 12, 14 and 16

5

+
TORQUE

Internal Torque Potentiometer
(No numbers are indicated on
1 the actual unit.)

Torque Setting Voltage [VDC]

0 2 4 6 8 10
Internal Torque Potentiometer Scale

Internal Torque Potentiometer Scale — Torque Setting Voltage Characteristics
(Representative values)

{>Setting by External Torque Potentiometer

When the INT/EXT switch input is "ON," motor torque can be
adjusted using the accessory external torque potentiometer
(PAVR-20KZ). Connect the external torque potentiometer as
follows.

External Torque Potentiometer
PAVR-20KZ (Sold separately)

Shielded Wire A

SOURCE

R0V [0
O O 0 Ten T

1: To VL Input ) — oA —

o B RED wm

@@@
elelglE

—

3:To VH Input

4 2:To VM Input

The relationship of external torque potentiometer scale — torque

characteristics (representative values) can be checked as follows:

(DUsing the graph below, check the torque setting voltage
corresponding to each scale on the external torque potentiometer.

(@Based on the torque setting voltage*, check the corresponding
motor torque from the speed — torque characteristics®.

=1 The value when the external voltage select switch is set to the "5V" position.

=x2 Featured on the specifications pages of respective products.
-» Pages 10, 12, 14 and 16
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§ External Torque
s 1 Potentiometer
PAVR-20KZ

0 20 40 60 80 100

External Torque Potentiometer Scale
External Torque Potentiometer Scale — Torque Setting Voltage Characteristics

(Representative values)

<{>Setting by External DC Voltage
Set the external voltage select switch on the power controller
according to 5 VDC or 10 VDC input from the external DC power
supply used. The switch is set to the "5V" position at the factory.
The INT/EXT switch input should be "ON."

Set the external voltage
select switch

1ov [l 5v

l\

Shielded Wire

,,,»\"/+:TOVMInput a

{ —:To VL Input
L1oo-230v- I Loapacmon

T Bk

OO

External DC Power Supply

0to5VDCor T
0to 10 VDC
1 mA or more

The torque setting voltages of respective products in the
specifications tables and speed - torque characteristics are values
when the external voltage select switch is set to the "5V" position.
If the external voltage select switch is set to the "10V" position,
each torque setting voltage becomes twice the corresponding
value at 5 VDC.



® Multi-Motor Control

Two or more motors can be operated at the same torque using
either the external torque potentiometer or external DC voltage.

{>Using External Torque Potentiometer

As shown in the diagram, use a common torque control line for
each power controller and set torques using the external torque
potentiometer VRx.

The resistance of the external torque potentiometer is determined
using the formula below.

Resistance when N numbers of power controllers are connected:
VRx = 20/N (kQ), N/4 (W)
Example: When two power controllers are connected, the
resistance is calculated as 10 kQ, 1/2 W.

Motor torque differences can be fine-tuned using the torque fine-
tuning potentiometer.

Up to five power controllers can be operated in parallel using an
external torque potentiometer.

Torque Control Line

External Torque 3
Potentiometer 2
VRx 1

| |

H|M|L H|M|L

Power Power

Controller Controller
Power Supply Line NjL NJL
Single-Phase 100-115 VAC | |

or

Single-Phase 200-230 VAC

{Using External DC Voltage

As shown in the diagram, use a common torque control line for
each power controller and connect all power controllerstoa 5V or
10 V DC power supply.

The power supply capacity of the external DC power supply is
determined using the formula below:

Power supply capacity when N numbers of power controllers are connected:
| =1XN (mA)
Example: When two power controllers are connected, the power
supply capacity is calculated as 2 mA or more.

Motor torque differences can be fine-tuned using the torque fine-
tuning potentiometer.

External DC Torque Control Line
Power Supply &
0to5VDC
or | |
0to 10VDC HIM[L H|M|L
Power Power
Controller Controller
Power Supply Line NjL NL
Single-Phase 100-115 VAC | |

or
Single-Phase 200-230 VAC

@ Adjustment by Torque Fine-Tuning Potentiometer
Each motor has a slight variation in its relationship between the
set torque and the actual torque output by the motor.

To eliminate this variation, fine-tune the torque using the torque
fine-tuning potentiometer (ADJUST potentiometer).

Torque Torque
Low ( ) High
0= 10

~N

+
ADJUST

Torque can be fine-tuned.

Torque

Turn the torque fine-tuning potentiometer
to the right to increase the torque, and turn it
to the left to decrease the torque.

Speed
® Alarm Output

The power controller monitors the current flowing through the
motor to detect an actuation of the built-in thermal protector of the
motor. Accordingly, the alarm function operates in the following
conditions:
- The built-in thermal protector of the motor is activated (its
contacts became open).
- An improper connection or disconnection of the motor cable
occurred.
If the alarm generates, the alarm output turns "OFF." The ALARM
LED on the power controller also starts blinking and the power
supply to the motor stops.
The ALARM LED blinks quickly while the thermal protector is activated (contacts are
open). Once the thermal protector recovers (contacts are closed), the ALARM LED will
blink slowly.

The built-in thermal protector of the motor will recover (contacts will close) once the
temperature drops sufficiently. However, the motor will not restart automatically.

uoljesadQ pue uoII8ULOY

®Alarm Reset Input

The alarm reset input resets the alarms generated by the
protective functions of the power controller. To turn "OFF" the
alarm reset input, wait at least 10 ms after it has turned "ON."
Before turning "OFF" the alarm reset input, turn both the CW input
and CCW input "OFF" and resolve the cause of each alarm.

27
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BList of Motor and Power Controller Combinations

® Combination Type
The combination type comes with the motor and parallel shaft gearhead pre-assembled.

Output Power Model Motor Model Gearhead Model Power Controller Model

TM203A-1SJ 2TK3GN-AW2)
TM203A-[SU 2TK3GN-AW2U

sw TM203C-[1SJ 2TK3GN-CW2)J 26NCS
TM203C-[ISE 2TK3GN-CW?2E
TM306A-1SJ 3TK6GN-AW?2)
TM306A-1SU 3TK6GN-AW2U

SW " IM306CTIS) | 3TKSGN-CW2J SGNCS
TM306C-ISE 3TK6GN-CW2E TMP-1
TM410A-1SJ 4TKTOGN-AW2)J
TM410A-SU ATK10GN-AW2U

ow TM410C-(1SJ ATK10GN-CW2J 4GNS
TM410C-[ISE ATKTOGN-CW?2E
TM520A-1SJ 5TK20GN-AW2)
TM520A-SU 5TK20GN-AW2U

20w TM520C-(1SJ 5TK20GN-CW2)J SONLS
TM520C-[ISE 5TK20GN-CW2E

Enter the gear ratio in the box ([J) within the model name.

®Round Shaft Type

Output Power Model Motor Model Power Gontroller Model

TM203A-A) 2TK3A-AW2)

3w TM203A-AU 2TK3A-AW2U
TM203C-AJ 2TK3A-CW2)
TM203C-AE 2TK3A-CW2E
TM306A-A) 3TK6A-AW2)

6W TM306A-AU 3TK6A-AW2U
TM306C-AJ 3TK6A-CW2)
TM306C-AE 3TK6A-CW2E TMP-T
TM410A-A) ATKT0A-AW2)

10w TM410A-AU A4TK10A-AW2U
TM410C-AJ A4TKT10A-CW2)
TM410C-AE ATKT10A-CW2E
TM520A-A) 5TK20A-AW?2)

20 W TM520A-AU 5TK20A-AW2U
TM520C-AJ 5TK20A-CW2)
TM520C-AE 5TK20A-CW2E

@ Pinion Shaft Type
Output Power Model Motor Model Power Controller Model

TM203A-GNJ 2TK3GN-AW2)

3w TM203A-GNU 2TK3GN-AW2U
TM203C-GNJ 2TK3GN-CW2)J
TM203C-GNE 2TK3GN-CW2E
TM306A-GNJ 3TK6GN-AW?2)

6W TM306A-GNU 3TK6GN-AW2U
TM306C-GNJ 3TK6GN-CW2)
TM306C-GNE 3TK6GN-CW2E TMP-1
TM410A-GNJ 4TKTOGN-AW2)J

10w TM410A-GNU ATKTOGN-AW2U
TM410C-GNJ ATKTOGN-CW2J
TM410C-GNE ATK10GN-CW2E
TM520A-GNJ 5TK20GN-AW?2J

20 W TM520A-GNU 5TK20GN-AW2U
TM520C-GNJ 5TK20GN-CW2)
TM520C-GNE 5TK20GN-CW2E




MOverview of Torque Motor and Selection Example

®Overview of Torque Motor

- Changing the voltage applied to the motor changes the torque.

- Torque motors have large starting torque and sloping
characteristics and can be used over the entire range of their
speed — torque characteristics.

- Stable torque is generated at low speed and in locked state,
unlike induction motors and reversible motors.

- If the load is constant, the speed can be changed by adjusting
the applied voltage.

- If the applied voltage is constant, the speed changes when the
load changes.

Speed - Torque Characteristics Example) TM410A-AJ
With the TM Series torque motor and power controller package,
the applied voltage, and consequently the torque, can be
changed by adjusting the torque setting voltage or each torque

potentiometer.
0.35
Torque Setting Voltage
Large O3 50 yng
Starting
Torque

Sloping Characteristics

o
o
o

Changing the torque setting
voltage changes
the torque.

Torque [N-m]
o
&>

010 49vnc t
0.05, _10vncd
% 500 1000 1500 1800

Speed [r/min]
Torque motors can also generate a braking force when rotated
in the reverse direction by an external force, etc. The brake
characteristics of torque motors are called "reverse-phase brake."
The range indicated by the normal speed — torque characteristics
is called the operating range, while the range where the motor
functions as a reverse-phase brake is called the braking range.

Braking Direction

Rotating Direction

Torque

Braking Range Operating Range

fS—Minute Rating

Continuous
Rating

\

—1500 . o 0 1500
Braking Direction Rotation Direction
(Reverse)

@ Selection Example of Torque Motor

Torque motor characteristics can be utilized in various
applications. An example of selecting a torque motor for the
winding device shown below is explained.

Tensioning Motor

1 1
i Required Specifications and Operating Conditions of Device |
i Winding roller diameter ¢D 1
i Diameter at start of winding - - D1=15 [mm]=0.015 [m] 1
| Diameter at end of winding - - D2=30 [mm]=0.03 [m] 1
! Tensioning roller diameter - - - - - D3=20 [mm]=0.02 [m] :
I I
1 1
1 I
I I
I I
I I
I I

Winding speed- « -« - - e e e V=47 [m/min] (constant)
TEnEle ccoccoccoscccconcos F=4 [N] (constant)

Power supply: - -+« ccceeeeee Single-phase 100 VAC, 50 Hz
Operation time: - =+« =+ o v oot Continuous

___________________________________________

<{>Selection of Winding Motor

In general, a winding motor must satisfy the following conditions:

- Able to provide a constant winding speed

- Able to apply a constant tension to prevent slackening of material

To meet the above conditions, the following points must be given

consideration when selecting a motor:

- Since the winding diameter is different between the start and
end of winding, the motor speed must be varied according to the
winding diameter to keep the winding speed constant.

- If the tension is constant, the required motor torque is different
between the start and end of winding. Accordingly, the torque
must be varied according to the winding diameter.

Torque motors have ideal characteristics to meet these conditions.

(1) Calculating the Required Speed

(D Calculate the speed N1 required at the start of winding.
v 47 [m/min]

mxDt 1 x0015 [m

N1 = ] = 997.9 [r/min] = 1000 [r/min]

(@ Calculate the speed N2 required at the end of winding.
% 47 [m/min]
T X D2 T x 0.03 [m]

N2 = = 498.9 [r/min] = 500 [r/min]

a|dwex3 uo1199|8S pue 1010} 8nbI0] JO MBIAIBAQ
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(2) Calculating the Required Torque
(D Calculate the torque T+ required at the start of winding.

FxD1  4[N] x0.015 [m]
Ti= —p = 5 = 0.03 [N-m]

@ Calculate the torque T2 required at the end of winding.

FxD2 4 [N] x0.03 [m]

Te= 5 = 5 = 0.06 [N-m]

This winding motor must meet the following conditions:
Start of winding:
Speed N1 = 1000 [r/min], Torque T1 = 0.03 [N-m]
End of winding:
Speed N2 = 500 [r/min], Torque T2 = 0.06 [N-m]

(3) Selecting a Motor

(D Check the speed - torque characteristics

Select from the TM Series torque motor and power controller
package a motor meeting the required conditions specified above.
Plot the required conditions on the speed — torque characteristics
diagram of the TM410A-AJ, and it is clear that the conditions
roughly correspond to the characteristics at a torque setting voltage
of 1.9 VDC.

Speed - Torque Characteristics
TM410A-AJ (100 VAC 50 Hz)

0.35 .
Torque Setting Voltage
0.30
WDC
0.25
— 4.0VDC End of Winding
£
=020 \V
S 0.15—<30 VDC—
2 \QQ\ Start of Winding
010 —7gvne N
—=
0.05—1.0VDC \\
\
E——— \\
00 500 1000 1500 1800
Speed [r/min]
(@ Check the operation time

The TM410A-AJ has a 5-minute rating when the torque setting
voltage is set to 5.0 VDC, and continuous rating when it is set

to 1.9 VDC. Under the conditions given here, the torque setting
voltage is 1.9 VDC or less, meaning that this motor can be operated
continuously.

Note:
If a torque motor is operated continuously in a winding application, select conditions
where the service rating of the torque motor remains continuous.

{>Selection of Tensioning Motor

If tension is not applied, the material slackens as it is wound or
otherwise the material cannot be wound neatly. Torque motors
also have reverse-phase brake characteristics and can be used as
tensioning motors.

How to select a tensioning motor suitable for the winding device
shown on page 29 is explained below.

(1) Calculating the Required Speed N3
Ns = Vv ~_ 47[m/min]
8= o %x0.02[m]

7 % D3 = 748.4 [r/min] = 750 [r/min]

(2) Calculating the Required Torque T3

FxD3 4 [N] x0.02 [m]
Ts= =% = ? = 0.04 [N-m]
(3) Selecting a Motor

Select from the TM Series torque motor and power controller
package a motor meeting the required conditions specified above.
Plot the required conditions on the reverse-phase brake speed -
brake torque characteristics diagram of the TM410A-AJ, and it is
clear that the conditions roughly correspond to the characteristics
at a torque setting voltage of 1.0 VDC.

Reverse-Phase Brake Speed — Brake Torque Characteristics
TM410A-AJ (100 VAC 50 Hz)

0.351 Torque Setting Voltage
- 5.0VDC
0.30
4.0VDC
= 0.25
=
@ 0.20 3.0VDC—
g
o /
's 0.15
=
= 1.9VDC
0.10
005 . 1.0 VDC
0 \
0 500 1000 1500
Speed [r/min]

Note:
If a torque motor is operated continuously in a brake application, how much the motor
temperature rises varies depending on the applicable speed and torque setting voltage.
Make sure the motor case temperature is kept at 90°C or below.

From the above checks, the TM410A-AJ can be used both as a
winding motor and tensioning motor.



® Motor/Gearhead Mounting Brackets

A high-strength bracket for mounting a motor and gearhead.

Applicable Product Mode!
A | souw
i oaasa | sows
o oA | sowns
Mok e souws

@ Enter the gear ratio in the box ([J) within the applicable product.
Enter J, U or E (included capacitor) in the box () within the applicable product.
@ Refer to the General Catalogue 2007/2008 for details of the product.

@Flexible Couplings
A clamp type coupling for connecting the motor/gearhead
shaft with the driven shaft. Each coupling has machined holes
. corresponding to the specified shaft diameter. Couplings with
MAccessories (SOId separ atelw various hole sizes are available as standard specifications.
@ External Torque Potentiometer
Use this potentiometer if motor torque must be set away from the
power controller. |

<{>Model: PAVR-20KZ Shatt
(20 kN 1/4 W, with a linear resistance vs. angle curve) Applicable Product Di(amﬂ}er Coupling Type
mm
TM203A-[1s[] e | MCl20
TM203C-]s[T] MCL30
TM203A-Al]
TM203C-A 46 e
TM306A- 5[]
™3osc-Cist | 410 ek
TM306A-AL]
TM306C-AL] i Moo
TM410A-1s] o0 | MCL30
TM410C-[Is[] McCL40
<>Dimensions (Unit = mm) TM410A-Al 8 MCL20
Mass: 20 g TM410C-AL] _ McL30 _
. 30min. TM520A-IS[ 12 McL30
195 _ 15 — TM520C-[IS[] McCL40
{Sc:;w} (40) TM520A-AL] 10 MCL30
75 TM520C-A[] MCL40
. > Tl T I‘_* ® Enter the gear ratio in the box ((J) within the applicable product.
. l o | ] Enter J, U or E (included capacitor) in the box ([Z) within the applicable product.
S| el TR Q © Refer to the General Catalogue 2007/2008 for details of the product.
, N7 i b3=02  \ b9 5:;0.2
/ i -
Potentiometer / \M
(l[%s.qlgatdnss?m \{%4_???23—53 \_Insulated Sheet

Recommended thickness of
a mounting plate is maximum 4.5 mm.

5811055800y
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