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DC MOTOR : PRECAUTIONS IN HANDLING

@ Installation

® When fixing the motor firmly screw the bolts. If the base to fix
the motor on does not have enough depth and hardness and
has too much deviation from flatness, it can cause vibration
during an operation and shorten the life of the motor, or dam-
age the fixing leg.

@ Do not strike a gear or sprocket into the output shaft by the
hammer or something like that. It can cause the shaft to be
bent or warped, damage the bearing or shorten its life.

@ Connecting the motor to another machine

@ If the machine to which the motor is fixed generates big vibrations
or shocks, it can cause a damage to the motor. In that case, set a
buffer or something like that.

@ If a stopper is fixed at a place where the product stops and the
product is stopped with it put against the stopper, the shaft or gear
head may be damaged. Please fix a slipper on the transmission.

® Correctly adjust the parallel and horizontal degrees of the shaft
when using the motor with chains or belts on. If the transmission
does not work smoothly, the life of the motor can be shortend by
vibrations and shocks generated.

@ Please ensure that no load exceeding the permissible Over Hang
Load (O.H.L) will be put on the product.

Fix the sprocket, the pulley and so on by placing their point of
action as close to the root of the shaft as possible.

® Be careful so as not to tighten the chains and belts too hard.
Also, when using chains , slacken them suitable. If they
slacken too much, it may generate big shocks at the begin-
ning of operation and damage the gear head.

@ If the number of teeth of the gear is not big enough when
using the motor with chains or timing belts, the motor may
not operate smoothly and shorten the life of the gear head.

In using sprockets and pulleys, we would recommend to use
sprockets with more than 17 teeth and timing pulleys with
more than 7 teeth.

@ Operation

® When operating the motor fixed to another machine, please
check if any unusual heat, unusual noise or unusual vibration
is generated.

@ If the polarity is changed while the motor is rotating at a high
speed, it can cause a large flow of electric current, demagne-
tization and the brush to wear prematurely.

@ The brush of the DC motor is worn out, so please check it
regularly so that it may not stop. The life of the brush will be
about 2,000 to 3,000 hours, although it varies according to
the power source of the motor, the electric current of the
motor and the conditions under which it is used.

@ If the brush of the motor has been worn out, the insulation
resistance will be reduced. If the insulation resistance needs
to be managed, please measure it regularly.

@ Other cautions

@ If the motor is equipped with a gear head, brake, tachegenerator
or encoder, please carefully read the precautions for their han-
dling.

® Do not decompose the motor or other parts. The characteristics
may change.

@ In trying to alter the shaft additionally, please ensure that the
shaft does not bend or the cutting facilitator does not get into the
motor. It can break the shaft or cause vibration or other troubles.

@ We offer on option on request to alter the edges of the shaft.
Please contact us if there is any inquiry about it.

@ If any danger can be predicted while operating our product,
please take any measure in advance to prevent it from actually
happening.

@ If any improper operation of our product should actually happen,
please take the best care so that it may not develop into a dan-
gerous situation.
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TECHNICAL EXPLANATION ( MOTOR)

1. Characteristics

(1) How to see the characteristic curve

The DC magnet motor will have the characteristics as shown

below given that the terminal voltage is fixed.(Fig.1)

Rotation speed: The rotation speed, reaching the maximum in a
no-load situation, decreaser as the load torque
increases. The position where the rotation
speed become zero is the stall torque.

Electric current: The electric current increases proportionally as
the load torque increases. The electric current
is maximized at the point of the stall torque and
this current becomes the stall current.

Scope for a continual use :

The gray area of the Diagram, that is an area

which is on the left side of the rated torque, is
the area where the motor can be continuously
used. The motor cannot be continuously used in
the area of the Diagram which is on the right
side of the rated torque (area which is larger
than the rated torque) because it is overloaded.

BIR(A)
Current

%%ﬁ@ﬁﬁﬁfﬁ<—\_‘ T
No load speed '
E%%@E@EEF;<—\_ ‘
Speed at rating torque ’
BB i
Scope for continual use ]

EMR NIV DER -
Current at rating torque
BERER -
No load current

F@%Hb7<—\_

Rated torque

.

T | HWRER

Stall current
Current

= BEE
Over load use

= [CELRE

S peed
= R ILY
Stall torque

[ A R -

~IVZ(N-m)
Torque

Fig.1

(2) RFEE L CENRE DR

DCX T Xy P E—ZRIFBEICHHE L TRERENZTLLE
T, £2TDCRIT Ry FE—ZDEEFHETOIBEITTE
—ZDIHFEEREEZ BT EICEVTVET,
WEIRFBEEE 1, 2IC LIt & ETDRELRERMIL. BT
DEREGRENT 2R MV 21ICEZHEBERT
EAREMEITEY 9, (Fig.2)

(3) E—420tAH
E—2DOEFP W] & MLTT IN-m), EEHEE N (rpm]D
BRI TR TRDOINE T,

P=0.1047 X NXT
BHEE—ZATIPN ISIHFEEVEEHFER | ORICHEVFE
¥, PN=VXI)

ElmRE
Speed

(2) Relation between the terminal voltage and the rotation

speed.

The rotation speed of the DC motor changes in proportion to the
electric voltage. Therefore, the speed of DC magnet motor can be
controlled by changing the terminal voltage of the motor.

The characteristics of the rotation speed at the time of the termi-
nal voltage being halved are those of a point which connects the
point where the number of no-load rotations is halved and the
point where the stall torque is halved (see the Diagram below).
(Fig.2)

(3) Motor output
The relation among the motor output P{W], the torque T(N-m)
and the rotation N(rpm) can be shown in the expression below.
P=0.1047 X N X T
Note that the motor input Pinis the product of the terminal volt-
age Vand the load current | (PIN=V X ).

No

No

o

| o EEVOEDEE L
Speed characteristic at V volts

o BE1 VOB

Speed characteristic at 1,72V volts

Fig.2

Ts

Ts  bLo
Torque
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Operation &#z— —{Z1E Stop

BtrEieA (E—42)
TECHNICAL EXPLANATION ( MOTOR)

2.Momentary Stop

The motor used for various controls is sometimes required to
be immediately stopped on shutting off power source.

Our various motor are extremely suitable for this purpose.
The strong magnet is used in the stator. Thus, the stator is
not likely to be affected by demagnetization when momentar-
ily stopped by dynamic braking with the circuit short-circuited
between rotor brushes. In addition, frequent stop of operation
might not be a cause of the characteristic change of the sta-
tor. The figure illustrates a case of single-directional rotation,
but the normal/reverse rotation is possible by using a relay.
Protection resistance, inserted as rotor is short-circuited, of
smaller resistance value produces more braking effect. Be
sure to use the resistance(2 ~70 Q,5W)adequate for the
braking purpose. One example of the effect is illustrated.

0 | ©
== <
= >R
R
Power Source
Residual Residual Residual
Rotation Rotation Rotation
from from from
Switch off SS40E2 100V A Switch off SS40E8 100V A Switch off SS60E6 100V A
0 52 y %R %
o1 / 21 @ 27
B 30 2 4 o
%5 A £0 40 s %geo /
2E %// F / F g
F — —
B / g y B <
5 20
% 10 4 D / 0)30
| R=200 R=200 R=10Q
0 /{ =1 k=0 0 a1 = R=0 ol —odg——T1r=0
0 1000 2000 3000 4000 0 1000 2000 3000 4000 0 1000 2000 3000 4000
EEREERLRE (rpm) EARREELRE (rom) mEFEEmRE (rpm)
No Load Speed No Load Speed No Load Speed
3./ 4 AFERICDWNT 3.Counter noise

BRIEBEEICE S/ A ADNERERR I L% RITT N
D& BHEITIE. /A ANEERLTREL,

Mar7FrHER
Capacitor

(2) N X 2{EH
Varistor

In case where the noise caused by the commutation spark
etc, may affect the external circuit, a measure to counter the
noise should be required.

(3) U7T Mbe OV T VYR
Reactor and Capacitor

@01 Q1

o

76

RRITIHEC, 001 ~1 uF®D
V7 YER

As the case may be, use a
capacitorof 0.01~1 u F

EMEBEELNE—2EED
1.2~13B0LD%ZFER

Use it with the operating voltage of
1.2~ 1.3 times as large as the motor
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(1) &L&hH
P= 98WvK/n (W)

FESLE INGVRIIAMAT
Vertical Winding BalancWeight Method

TE—ZOEH (W)

s &g (kgf)

D EEERE (m/sec)

D REER 07~09

P EEELDBEK=1
INTGVRIIANERDIGE K=05~0.6

ETEN
P= 9.8 (Wsin a+ uWcos a) v/n (W)

TE—ZDHSA (W)

cfarE (kgf)

CEE (m/sec)

D ETTIEIRE
BHiaf AL R EREAETIHEE
L=001~003
HHZABALTHIBRGEEBREAETT HEE
u=01~0.2
HHRZHAWTERLALOBHTEHEE
U =EERRE

n - W= 0.7~09

a  ERAE ( °)

KEEFTDESIEsin a=0. cosa=1&7%%,

A <=0

()

<=7

(3) FY—FE—2DETE

Fr#CEREDE L

BHHED (mm) ETEEvV (m/min) £T5&FvEHONK
BOEREN (rpm) (. TR TERDEINS,

N= V— (rpm)
mDX 1073

FYENRE M LY DEH
TE—2EAP (W) DRDALVEAEHEL. EEBFTEH
DEEREN (rpm) HNSREMLVZ Te (N-m) Z5HET %,

T=__ P (N-m)[:;
0.1047X N 0.01027X N

HEICEVEEDEMVITL IKY—EXT 7V RSf &H
e Tr & FVHEERE N(rpm) LU BEGEDZAHZOY
DoEET B

(kgf - cmﬂ

Tr>TL X Sf

(P78 —ERT 77 2DR=ZER)

ey (E—4%)
TECHNICAL EXPLANATION ( MOTOR)

4.Calculation of motor power

The rated power of the motor is calculated in accordance with
the electric power required for driving a loadRepresentative
there of are given below.

(1) Winding Power
P=98WvK/n (W)

. Motor Output (W)
. Load Weight (kgf)
 Winding Speed (m/sec)
. Mechanical Efficiency 0.7~0.9
. Vertical Winding K=1
Balance Weight Method K=0.5~0.6

A <=0

()

Running Power
P=98 (Wsin a+ uWcosa) v/n (W)

: Motor output (W)
: Weight (kgf)
: Speed (m/sec)
* Running Resistance Factor
When running on a comfortable road by using wheels
u=0.01~0.03
When running on an uncomfortable road like gravely
road by using wheels
u=0.1~02
When moving with the friction not using wheels
u = Friction Factor
. Mechanical Efficiency  0.7~0.9
* Inclination ( °
Horizontal Running sin a =0. cos a =1

- <§'U

Q3

(3) The selection of the geared motor
How to calculate the rotation speed of the gear shaft.
Given the wheel diameter is D (mm) and the running speed v
(m/min), the required rotation speed of the gear shaft will be N
(rpm) as shown in the expression below.

v

N=——  (rpm
7TD><1O*3(p )

How to calculate the required torque of the gear shaft.

Calculate the output first subject to the way that the motor output
was calculated, and then calculate the required torque from the
rotation speed of the gear shaft shown above.

- P P

Ti=— (N-m) |::— (kgf-cmz|
0.1047 X N 0.01027X N

Select an appropriate geared motor by referring to the catalogue
according to (Tr) obtained by multiplying calculated torque (Tt) by
service factor (Sf) and the rotation speed of the gear shaft (N).

TrR>TL X Sf

(See the service factors table at.P78)
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TECHNICAL EXPLANATION ( MOTOR)

5.Selection of servo motor

CE) B
Acceleration Decelera:cion
- sie  EE _ i i L
i Operation i i Rest E
A ; \ : :
: CEmEE H i
! Speed i E i
Ts i i i i
1% ' ! i
Torque E ! '
Tr -t/=----- ' ' '
' H : B
T ~he-mmm=- fomm oo | , | Time
i s ' tr : b : :
e i
i to(1 41 410) i
Cycle >

Y—RE—RZDERENE/ N2 — % EKDEY £ §5&
15427 IVRDERZHF S )LD Trvs RSB Z &k Y.

Trvs STE—ZDERE MY
ICEBESBTE—2EBELET,

T A/Ts2 e ts+Tr2 s tr+Tb2 * tb
RMS = o

P Trms - No
T 955

Trvs : EEFEH ALY (N-m)

Ts EEbby (N-m)

Tr E& LY (N-m)

To :HENMILY (N-m)

No : E—ZEREEHRE (rpm)
P E—%4EH W

| EREIEERS (sec)
t o EERESRE (sec)
b HIEEERT (sec)

MBRD V7 IETFEEDBYFELET,
*IEER LY Tr

EREFDIBE
_ M W« Vi
To=f o X 0098
W BfpEEEDES (kgf)
V I ERREEFERDEE (cm/min)

Nr @ E—ZEEEnEE
uoc EEEARE

(rpm)

Assuming that the basic operational pattren of the servo-motor is
asillustrated in the figure at the above, a motor is selected where:

Trvs = motor Rated torque
by calculating average effective torque Trms.

T A/Ts2 s ts+ T2 s tr+Th2e tb
RMS = &

Trms - No
9.55

Trus : Effective Torque (N-m)
Ts : Acceleration Torque (N-m)
Tr : Operation Torque (N-m)
Tb : Deceleration Torque (N-m)
No : Motor Rated Speed (rpm)
P : Motor Output (W)

: Acceleration Time (sec)
tr : Operation Time (sec)
tb  : Deceleration Time (sec)

pP=

(1) Each torque is calculated as follows.
% Operation Torque Tr

Linear
_ M W - V¢
Tr——277 TN X 0.098

. Weight of Linear Motion Part (kgf)

. Speed of Linear Motion Part (cm/min)
Nr : Motor Speed (rpm)

u - Friction Factor

< =
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NL : BTTEEERE (rpm)
n R

*icEn by Ts
7o (GDW +GD) -
~ 3825 - ts- 102
GDM : E—Z2®DGD? (kgf - cm?)
GD% : BREDGD? (kgf+cm?)
E—RuEicE LiE

Nr +Tr

EfEEDISE

Vr \?
GDY% =W - nNr)

EEREFDIHE

zﬂ — ( N )2 2
GD*2 =y « GD2L
GDL : &M GD? (kgf - cm?)

*HBSILY To
GD?m+GD2) + Nr
3825 - tor 107

JOEERREE tr [FERD 11 7 IVICHVT 5 15ERETE S5 E
FEDNSHONLORELTHEET,

Tb= ( Tr

QY —RESAIN\DEE
Y—RE—L2EEHKT DI —REZA/N\NEHHED
¥EY, FIAMN\DBRERFE—ZHENITEDE GEUET
B FZANBRARERDROSNTVE T DTEE L
7HTNUICKVHIREN. TERICKVBHLET,

I's

Ts= *To

lo

To: E—Z2EMHILY (N-m)
lo : E—RERER (A
Is : FSA/I\&KREHR (A

2B ML HIRE B SHEEFHE ts [ TRICK U RBENE T,

(GD?m+ GD22) « Nr
3825 (Ts—Tr) - 102

ts=

COENFRLEIEL ) KEVGRITEESEZE I 51 |
HOEREVBEDY—RRTA/I\VEEET DT LBV ET,

ey (E—4%)
TECHNICAL EXPLANATION ( MOTOR)

Rotation

NL

Tr= N1

< TL

TL : Load Torque (N-m)
NL : Load Shaft Speed (rpm)
n . Reduction Gear Efficiency

% Acceleration Torque Ts

_ (GD?M+GD) + N
Ts="3g5 - 700 T

GD2v : Motor GD? (kgf * cm?)
GD2¢ : Load GD?* (kgf-cm?)
Exchanged motor shaft

Linear

Vr 2
ooz =w - ()
Rotation

9 - (ﬁ )2 .
GD4 = () - GDu
GD2L : Load GD? (kgf+ cm?)

% Deceleration Torque Tb

_ (GDM+GD2)+ Nr_
=385 tor 107

% The operation timet is predetermined according to the moving

distance per cycle and the moving speed of a load.

(2)Selection of Servo Driver

Servo-motor is combined with the servo driver to drive the
former. The driver capacity is selected for the motor power.
Maximum current available by a driver is finite, thereby the
starting torque is also restricted, given as follows.

I's

Ts= *To

lo

To : Motor Rated Torque (N-m)
lo : Motor Rated Current (A)
I's : Driver Maximum Current (A)

The starting torque is decided, then the starting time tsis
calculated by the equation below.

_ (GDM+GD%) * Nr
°=73825 (s—Tn) - 10°

When this value is larger than the expected value, a servo
driver having larger capacity is selected to reduce the
starting time.
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B Ay FEAEOA—/N\—/\>VT « AZ A MaE
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MEEEFVAY Mik—E%x (P81,P83) ITRLET,
INSDFEHNCDERDEEHIET & BHZIFPFVTOE
BELUEICRERFEFSZFIDTTATEETREL,

W Fr\y FOREEICDWNT
®FV—FE—Z2DER LY
FY—FRE—ZDERMVIIFXAICEVHAELET,

Tr=TmXiX n

TR FY—RE—ZDEK LY (N-m)
Tm: E=2ZD KLY (N'm)

i FrAy RoEsEL

n @ FYAY ROMmEHR

O AHROTEHDEMN LT IE. FAY FOBEICK YR
HONTWBHBMVIHORELTHYET,

O —EXT7U%
ERE BEIEEFTHIENEL. TOEREHICEST
FIIRECERLET, RRICRIYV—ERT 7742 (F
R ZRAVWTFV—FE—2ZEELTTREL,

TR >TL XSt
TR FV—FRE—ZDEKLILY (N-m)

TL . BFEICHER MLV (N-m)
St I H—EXRTFIR

sl DCFV—FE—%)
TECHNICAL EXPLANATION ( DC GEARED MOTOR)

B Types of the gear head and their characteristics

® Spur Gear
This is a low price and very efficient gear head in which
various gear ratio are available.

@ Planetary Gear
This is a small and very efficient gear head in which the
output shaft and the motor shaft are on the same shaft.

® Worm Gear
The output shaft stretches at a right angle to the motor shaft.
It generates very low noise and the self-lock system works at
a higher gear ratio.

B Overhung load and thrust load of the output shaft of the
gear head
The overhung load (a load put towards the direction of a right
angle to the shaft) and the thrust load are shown in the table
of the Specifications for the gear head (P81. P83). Please
take a full caution that if these loads exceed the values
shown in the above table, it will have a significant influence
on the life of the bearing and the gear or on the shaft.

B Selection of the gear head

@ Rated torque of the geared motor
The rated torque of the geared motor is calculated in the
expression below.

Tr=Tw XiX n

Tr : Rated torque of the geared motor (N-m)
Twm: Torque of the motor(N-m)

i :Gearratio

n : Reduction gear efficiency

@ The rated torques in this catalogue are set subject to the
permissible torques decided by the type of the gear head.

@ Service Factors
The load is highly variable in the actual use and the life
varies according to different load conditions.
Please select an appropriate geared motor in light of the
service factors (life coefficient) shown in the Table below.

Tr >TL XSt

Tr: Rated torque of the geared motor(N-m)

TL : Required torque of the load(N-m)
St Service factor

eV —h

SHER

80

Y—EXT 7V %
ERERHE Service Factors
Load condition 158509 16885 1B248505
5H/day 8H/day 24H/day
—IRE%H
Constant load 0.8 1.0 1.5
BEE
Light i:npact 1.2 1.5 20
HiEsE
Middle]impact 1.5 20 2.5
Hean e | 20~25 | 25~30 | 30~35
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SPUR GEAR SPECIFICATION LIST

il (DCFV—RFE—%)
TECHNICAL EXPLANATION ( DC GEARED MOTOR )

TR | TIVLR

A7<3> | DCE—% | DCE—%#

T2

RN\

ALY HBRF—IN—I\VIRE AR A NAE
E4 Permissible torque BUES Permissible overhung load Permissible thrust load
Model Efficiency
(N-m) (kgf - cm) N (kgf) N (kgf)
2D -8 0.0098 0.1) 0.81
-30 0.020 (0.2) 0.66 2 (02)
= ool I B - wEEs 049 (05)
-300,-500 0.098 (1.0) 0.53 SmmOEIC T
-3000 0.059 (0.6) 0.43
H1 -10 0.098 ) 0.81
-30 0.20 ®) 0.73
-60 0.29 (3) 0.66 7.8@(0.8)
-100 0.59 (6) 0.66 ZIRE LY 2 (0.2)
-150,-200,-300 0.59 (6) 0.59 S5mmDAIEIC T
-500,-750 0.59 (6) 0.53
-1500 0.59 (6) 0.48
H2R -5 0.098 ) 0.81
-12.5 0.20 ) 0.73
-25 0.39 0.73
-50 0.78 (g) 0.66 49\(~5) - 25 (2.5)
@) B E AN 520 mmic T
-100,-150 0.98 (10) 0.66
-250,-500 0.98 (10) 0.59
-1800 0.98 (10) 0.53
H2RH -5 0.12 (1.2) 0.81
-12.5 0.25 (2.5) 0.73
-25 0.49 (5) 0.73 98 (10)
-50 0.98 (10) 0.66 BT EH 520 mmic T 39 (4)
-100 15 (15) 0.66
-150,-180 2.0 (20) 0.66
H3R -5 0.29 (3) 0.81
-12.5 0.59 (6) 0.73
-25 1.2 (12) 0.73 98 (10)
-50 2.0 (20) 0.66 - _ 39 (4
-100 2.5 25) 0.66 EfSFEH 520 mmicT )
-250 3.9 (40) 0.59
-500,-1800 3.9 (40) 0.53
H3F  -125 1.8 (18) 0.81
-25 34 (35) 0.73 BhiEED 5 5mm BHEEH S 15mm
-50 6.4 (65) 0.66 69 (7)
-100,-150 9.8 (100) 0.66 160 (16) 190 (19)
H4 -5 1.8 (18) 0.81
-125 45 (46) 0.73
-25 7.8 (80) 0.66 590 (60) 150 (15)
-50 15 (150) 0.66 BT EH 520 mmic T
-100 15 (150) 0.59
-180 15 (150) 0.59
HG4  -5(1/4.97) 4.5 (46) 0.85 470 (48) 31 (3.2)
-10(1/10.12) 8.8 (90) 0.8 710 (72) 70 (7.1)
-25(1/24.89) 23 (230) 0.8 HIFERR T D 980 (100) 150 (15)
HG6  -50(1/49.09) 44 (450) 0.75 12048 1600 (160) 220 (22)
HG8  -100(1/104.08) 87 (890) 0.7 2300 (230) 330 (34)
-200(1/196.43) 180 (1800) 0.7 2700 (280) 360 (37)
HG6  -5(1/4.86) 8.8 (90) 0.85 710 (72) 55 (5.6)
-10(1/9.71) 18 (180) 0.8 e 940 (96) 98 (10
-25(1/24.29) 46 (465) 0.8 SRR ED 1300 (130) 200 (20)
HG8  -50(1/48.29) 87 (890) 0.75 1208 2500 (250) 310 (32)
HG10 -100(1/98.29) 180 (1800) 0.7 3900 (400) 610 (62)
-200(1/202.50) 320 (3300) 0.7 4700 (480) 680 (69)
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bR BRI —E

PLANETARY GEAR SPECIFICATION LIST

BiiEieA (DCFV—RKE—%)
TECHNICAL EXPLANATION ( DC GEARED MOTOR)

T34 | TZVLR

F723> | DCE—4Z | DCE—%

tT—%

N2 WA

N2 WAY
*F T3>

5iEA

f

T2

B

5iEA

a

N2 WAY

B

RETRERR
PlAYe

b

c

B ALY sz HRA—N\=\V THE FHBAS A MIE
Model Permissible torque Efficiency Permissible overhung load Permissible thrust load
(N+m) (kgf+cm) N (kgf) N (kgf)
LJC -5(1/4.5) 0.029 0.3) 0.81
-20(1/20.25) 0.049 (0.5) 0.66
-60(1/61.51) 0.098 (1) 0.53
-100(1/107.48) 0.098 M 0.53 29 (03) 0.98 (0.1)
-240(1/242.79) 0.15 (1.5) 0.43
-330(1/326.46) 0.15 (1.5) 0.43
-410(1/410.06) 0.2 (2) 0.43
-480(1/483.66) 0.2 (2) 0.43
LH -15(1/14) 0.88 9) 0.66
-25(1/24) 0.88 9) 0.66
-50(1/49) 2.0 (20) 0.53
-100(1/104) 2.0 (20) 0.53 9.8 (1.0 2 (0.2)
-200(1/212.3) 2.0 (20) 0.43 (EAFZIRE K Y S5SmmOAIEICT)
-300(1/294) 2.0 (20) 0.43
-500(1/504) 2.0 (20) 0.43
-860(1/864) 2.0 (20) 0.43
L1 -5 1.5 (15) 0.90 59 (6) 120 (12)
-10 1.5 (15) 0.90 59 (6) 120 (12)
-25 25 (25) 0.81 78 (8) 200 (20)
-50 2.9 (30) 0.81 78 (8) 250 (26)
-100 3.9 (40) 0.81 78 (8) 320 (33)
-150 (1/148.98) 3.9 (40) 0.72 98 (10) 370 (38)
-300 (1/302.76) 3.9 (40) 0.72 98 (10) 430 (44)
L2 -5 2.0 (20) 0.90 98 (10) 130 (13)
-10 2.0 (20) 0.90 98 (10) 160 (16)
-25 2.9 (30) 0.81 120 (12) 220 (22)
-50 4.9 (50) 0.81 120 (12) 270 (28)
-100 7.8 (80) 0.81 120 (12) 350 (36)
-150 (1/148.98) 7.8 (80) 0.72 160 (16) 420 (43)
-300 (1/302.76) 7.8 (80) 0.72 160 (16) 470 (48)
L4 -5 59 (60) 0.90 240 (24) 220 (22)
-10 59 (60) 0.90 240 (24) 270 (28)
-25 8.8 (90) 0.81 350 (36) 370 (38)
-50 12 (120) 0.81 350 (36) 470 (48)
-100 20 (200) 0.81 350 (36) 590 (60)
-150 (1/151.25) 20 (200) 0.72 470 (48) 680 (69)
-300 (1/302.5) 20 (200) 0.72 470 (48) 800 (81)
L5 -5 9.8 (100) 0.90 390 (40) 320 (33)
-10 9.8 (100) 0.90 390 (40) 410 (42)
-25 20 (200) 0.81 710 (72) 560 (57)
-50 20 (200) 0.81 710 (72) 710 (72)
-100 29 (300) 0.72 980 (100) 890 (91)
-150 (1/151.25) 29 (300) 0.72 980 (100) 1000 (104)
-300 (1/302.5) 29 (300) 0.72 980 (100) 1200 (122)

eV —h
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BiiEieA (DCFV—RKE—%)
TECHNICAL EXPLANATION ( DC GEARED MOTOR)

DA — LR RR—E WORM GEAR SPECIFICATION LIST E &
I
- - N . e P
S~ ALY o HBL—/\-)\VIHE FARTAHE Nt
Model Permissible torque Ffficency Permissible overhung load Permissible thrust load no
(N*m) (kgf cm) N (kgf) N (kgf) o

E -125 0.098 5 0.40 29 B 2 (02 N
-30 0.20 (2) 0.32 29 (3) 2 (0.2) Jl\g
-50 0.29 (3) 0.30 29 (3) 2 (0.2) nNAa

VvV -125 0.29 (3) 0.24 29 (3) 0.98 (0.1)

-300 0.49 (5) 0.20 29 (3) 15 (0.15) o
-625 0.49 (5) 0.16 29 (3 2 (0.2) A AN

G -18(1/17.5) 0.29 (3) 0.45 98 (10) 98  (10) [ ™
36 049 (5) 040 98 (10) 98 (10) H 1t

T -8 0.29 (3) 0.60 200 (20) 98 (10)

-16(1/17) 0.49 (5) 0.50 200 (20) 98 (10 =

B -125(1/130) 0.98 (10) 0.43 98 (10) 200  (20) I\l:
-300 0.98 (10) 0.32 98 (10) 200  (20) 7
-625 0.98 (10) 0.20 98 (10) 200 (20)

D2 -25(1/25.5) 0.98(1.5) (10) ((15)) 0.45 200 (20) 200  (20) N
-64 1.5 2.0) (15) (o) 0.32 200 (20 200 (20 <m

c -75 2.5 (25) 0.35 200 (20) 390  (40) A
-150 29 (3.9 (30) (@0) 0.20 200 (20) 390  (40) '_D
-300 29 (3.9 (30) (@0)) 0.20 200 (20) 390  (40)

U2 -28 2.0 (20) 0.55 200 (20) 200  (20) m
-48 2.5 (25) 0.50 200 (20) 200  (20)
-60 29 (30) 0.45 200 (20) 200  (20) Q
-120 29 (30) 0.40 200 (20) 200  (20) L

KR —N—/N\VIHEDENRIE, HIHHBREDI/20DME () - FAAIVNZIBEROHFE VY
Point of application of force for overhung load lies on half as long as shaft edge length. [ ] : Permissible torque of the oil bath methed gear head
=
BRI RRE R —E RIGHT ANGLE SHAFT GEAR SPECIFICATION LIST r\rﬂé
H 1
wats, E‘FE 1% 4 E%"&.?f.—/ =N\VIHE E%”FZ&X MEE
Model Permissible torque Efficienc Permissible overhung load Permissible thrust load
y =
(N*m) (kgf- cm) N (kof) N (kgf) LR
HP6 -5 42 (43) 0.8 470 (48) 120 (12) 2 i
-10 8.8 (90) 0.75 750 (76) 190 (19) LE
-25 21 (210) 0.75 1000 (102) 260 (27) Pl S
-50 42 (430) 0.7 1400 (140) 340 (35)
HP8 -100 82 (840) 0.65 2100 (210) 530  (54)
-200 170 (1700) 0.65 2300 (230) 570 (58) — R
HP8 -5 8.8 (90) 0.8 750 (76) 190  (19) \\_1..-'.'5
-10 17 (170) 0.75 1200 (120) 300 (31) INE
-25 42 (430) 0.75 1600 (160) 400  (41) 2
-50 85 (870) 0.7 2100 (210) 530 (54)
HP10 -100 170 (1700) 0.65 3000 (310) 770 (79)
-200 320 (3300) 0.65 3300 (340) 820 (84)
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TW, BN —XDEEHE S BIEDMED - fo W EYSEDF
AENE TOGEWEEGHIREZE CF vy FOERZE
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TWRDICLTTFEL,
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REGEVET,

O HFMIICDEE L TCUE. SELEISECTAH TV a VI T
DETDOTHRLDIFTEL,

B HBFEE & DEE

O HEFEBHNKELIRE. BEEZELETZEIEFIAY FO
BHEDREREGVETDT, EBEMEEEEZRITTTIEL,

® LhEmEAHY T TEET BBEE. AIREGRYSH L
ZIEREICTO>TTEWL, BNMRODLTWB EFTAY FDE
mHECEYET,

O® X707y bRT—=UEEE. TEBRITHORTDHITE
DT TREL,

® Fi— NG ETTERDES. MOFTES K
UKFEIKELSFAELTTEVY, EEHNMBICIThNEN
L. FFPERICKYFIAY RoFadE< L3RR E K
D&Y,

O F— NIV MIBRYBEICTEETIL, Ffew F—
VDB ETEBIHEITEYNCERE L TFEL,
feB2HBE D LBBIFICKEREENEE LF Y RO
BI2TEDBYET,

O® FI—URRAIVINILEDBE. WEHDEWNEEERD
MBERE. FvA\Y FOFEMHELSEBZTELHVET,
27047y FOBEEBITUE. 242207 DIFE
hIrHNEER 7 U EZHERE N LT,

DCF— R E—2 I/ EDER
DC GEARED MOTOR : PRECAUTIONS IN HANDLING

H Installation

® Ensure that neither dust, water nor oil permeates into
the inside of the gear.

® There is no particular direction recommended for fixing
the grease lubricating method gear head. However,
with regard to oil bath method ones, please fix the gear
head towards the directions indicated in this catalogue.

® When fixing the geared motor firmly screw the bolts. If
the base to fix the motor on does not have enough depth
and hardness and has too much deviation from flatness,
it can cause vibration during an operation and shorten
the life of the gear head, or damage the fixing leg.
(Keep the deviation from flatness of the mounting plate
within 0.1.)

® Do not overload in excess of the permissible overhung
load or thrust load.

® Do not strike a gear or sprocket into the output shaft by
the hammer or something like that. It can cause the
shaft to be bent or warped, damage the bearing or
shorten its life.

® We offer an option on request to alter the edges of the
shaft. Please contact us if there is any inquiry about it.

B Connecting the geared motor to another machine

@ If the machine to which the geared motor is fixed
generates big vibrations or shocks, it can cause a
damage to the gear head. In that case, set a buffer or
something like that.

® When connecting the output shaft by coupling, center
the core as accurately as possible. The eccentricity can
shorten the life of the gear head.

@ Fix the sprocket, the pulley and so on by placing their
point of action as close to the root of the shaft as
possible.

® Correctly adjust the parallel and horizontal degrees of
the shaft when using the geared motor with chains or
belts on. If the transmission does not work smoothly,
the life of the gear head can be shortened by vibrations
and shocks generated.

@ Be careful so as not to tighten the chains and belts too
hard. Also, when using chains, slacken them suitable.
If they slacken too much, it may generate big shocks at
the beginning of operation and damage the gear head.

@ If the number of teeth of the gear is not big enough
when using the geared motor with chains or timing belts,
the motor may not operate smoothly and shorten the life
of the gear head.

In using sprockets and pulleys, we would recommend to
use sprockets with more than 17 teeth and timing
pulleys with more than 7 teeth.
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1. DCE—Z DREHIE
M FAHLE
E—RIFEEEHNT 5L HEHRECEELET,
BEAEZ DB, DCE—A2TIEERBER. ACE—4XT
IR FEAREEEZBDREDSHVET,
BEEAZADDEEFBEZEZ DD TIEBEEEZZZBSIZOH
IEAHMNCEELDT, REFEBON.E—2IEDCE—4
DERICEO>TVET,
RIHIESAEICDOWTEHBLET,

() BESIE

DCE— 2 IZENMBEICHA L CEEEHE LI HED B
DT. MBEEZT BT LKV ELT BRECRET
*ET,

ARZOTDIIN—TDSS32G, 24VDEFIERIE A Fig IR L
X9, TOE—ZDNMEEZG6V,12V,18V,24VIc LTc &£ F
DEREEEFgATRLUET,

Fig.1
ElEmERE (rpm)

Speed SS32G 24V
4000 T

IR E

3000

2000

1000

V2 (N-m) Torque

FHEOTRBEDOABIETFEGEEEEETWRIBENHY ETDTTTETEL,

BAtiEieA (K= 1/Y)

Technical Explanation(Driver)

BIRA)

Current
8

1. Speed Control of the DC Motor

(1) Introduction

The motor, if the voltage is impressed, rotates at a certain
speed.

To change the speed, it needs to change the voltage in the
case of the DC motor and the frequency in the case of the AC
motor.

Because it is much easier to change the voltage than the
frequency, as a small-sized motor for speed control mainly the
DC motor is used.

An explanation about the control method will be given below.

(2) Voltage Control

The speed and the stall torque of the DC motor change in
proportion to the applied voltage, so that the speed can be
controlled as wanted by making the applied voltage variable.
The characteristic curves of S532G and 24V at page 19 of the
catalogue are shown by Fig. 1 below.

The load characteristics when the applied voltage of this motor
isset 6V, 12V, 18V and 24V are shown in Fig.2.

Fig.2
[El#RERE (rpm) ERA)
Speed SS32G 24V Current
4000 — T 8
24V ), :
3000|-N\c-t-t-mm - e 6
2000|=3< - -1 4
1000 P e 2
H 1
U 1
0 f 0.1 0.2 03

L2 (N-m) Torque
A& bV 0.054(N-m)
Rated Torque

Content of this catalogue is subject to change without notice.
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Rl (KZ1/Y)
Technical Explanation(Driver)

[\<
o . .

ﬁ I ) FEEET + — F/\w T HiIfH (3) Counter Electromotive Feedback Control

N w ARGEEER L-DCE— 2 dsENAIc &> TEES ¢ The DC motor with a permanent magnet, if its shaft is rotated

Y . _ _ o by an external force, become a power generator which
. ERmREICLA LIcBEZRET SRBRICEVET. generates voltage in proportion to the speed.

P E—RICEEZEHNMLTEEZRLTWS EEEL ZDOEEFRIE This power generating function stands by even when the

X,_L AELTVET, voltage is impressed to thg motor and it is rotating. This is

NG _ N S called a counter electromotive.

™A INEE-2OPEBEELHATNET, TOPREEZR The characteristics of the motor load can be improved by a
HLTE—2REZHETENE. 70— /Ny ZHIEICEK feedback control if the counter electromotive can be detected

A T Nl 22 7 and the speed of the motor can estimated.

Q ) E—2ARRIEDSECEET. The applied voltage was always kept constant in the voltage
QI\"I’\ FlZ EDQBEFIEANTIFENMNE rb‘%tu—ma)flébﬁrb‘ control method explained earlier, so that the rotation
H 4o PHBEEEATA>TLENE LI, A F L ORERE decreased when a load was increased. However, if, by

NN comparing the counter electromotive and the speed setting
L B L L CEERA T ST T S EIINEE i%J:Lﬂ’L & B voltage, the applied voltage is raised to the extent that the
3 MUY ICERRICRE—EITGE DT AT EORREICE D E T, rotation decreases, the speed can be controlled so as to
N CHIIEEMEEEEIEIcEY £, keep it as constant as possible irrespective of the load
78 torque. This is a simple automatic control.
2 /\
SN
A
I S
3 BT r—
LR Speed Command ’—> PWM =M
i BET4—RN\vYy
=& CounterEIectromotlve Feedback
- Fig3 WHEBE 7 ¢ — K/ \y 4 [E8
Counter Electromotive Feedback Circuit
WHEEEE T « — /Ny 7l

m Counter Electromotive Feedback Control
>R ... EEHIME
| 4= Voltage Control
H 3
S8
| m
G %‘g IR E (rpm)
| 4 Speed
¥

Fig.4 BREFFIED

- Load Characteristic

V(N = m)

- Torque

(4) RERHEIRICE DT 1 — KNy Tl (4) Feedback Control by Speed Detector
BEASEETOY—R RS N\IClE. BERHEEOMFWE Use a servomotor equipped with a speed detector for
o Y RE— a5 EALET accurate control.
H<Z N RN For th dd f -
X f\) BRI EDCA IV T X L— AP T Y I— A5 Y F a:)er avae”;rgtle: etector, DC tacho-generators and encoders
L R The speed detector enables a stable control even at an
RERERIIE—FREICLLH LIREESZEE L. B extremely low speed because it generates speed signals in
T MRBERMICEBNTVDDT. BEETHEE L proportion to the motor speed and is excellent in linearity and
N FRET, temperature characteristics.
&
mn
REES o—> -
ﬁ Speed Command PWM
i [
« AV —RTA— RNy Y
Tacho-generator Feedback
Fig5 23z xL—27 14— F/)\y 7l
Tacho-generator Feedback Circuit
FHZOTBEORBIEFEGELEBEE TV RBELNHYEITDOTTTETEL,  Content of this catalogue is subject to change without notice.
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BAtiEieA (K= 1/Y)

Technical Explanation(Driver)

HEED °
Speed Ejommand W PWM

FV

[~

IVA—HET74—FN\vo

Encoder Feedback

Fig6 T>O—4 74— F/\w 7Bl
Encoder Feedback Circuit

ElEmERE (rpm)
Speed

2V XL—2T 41— R\ Tl
Tacho-generator Feedback Control
I2O—574— RN\ Il
Encoder Feedback Control

- - BERE

Voltage Control

2.DCE—ZD b))V il
DCE—ZIIEMNMEE L EAFEIERED LLAIRIRICE
BRE MV BHEABERICEY T,
MWE LT, DCE—ZICANSBRZHET BT Lick Y,
HA bV DFEIEHMTAET,

Fig.7 st DILE

Load Characteristic

2. Torque Control of DC Motor
With regard to the DC motor, the applied voltage is in a
proportional relationship with the number of no-load speed,
and also the electric current is with the torque.
Therefore, the output torque can be controlled by controlled
the electric current flowing through the DC motor.
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