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The mechanical electronic products of Harmonic Drive Systems
and high-output actuators to guarantee the best match between
reducers for precision control and servo motors.
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Harmonic Drive Systems offers a versatile product range, focusing on rotary actuators
that integrate a high-performance motor featuring ultrahigh resolution and high precision
positioning. Linear actuators featuring high-precision positioning with a super fine pitch are
also a major feature of the Harmonic Drive Systems product range.

The enhanced control equipment of Harmonic Drive Systems fully demonstrates the
performance and features of its actuators, allowing high-precision motion control of your

machines and equipment.
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PRODUCTS LINEUP
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Rotary Actuators

th EL 35 S i M AR AR . eSS RS ¥ I Harmonic Drive
il 5 R T 0 & AT oL AR AR i 2 B R IR AR sh SR AL &

High-torque actuators combining a HarmonicDrive that features excellent angular
characteristics. Why not create a servo a system featuring precise rotational

actuator performance?

= Harmonic Drive RE R =N ]
T—‘fa?ﬂ%ﬂﬁ ﬁ,‘#‘_\ g!"? E(]ﬁ.jzth Max. Rotational Maximum Torque
Series Feature Product Model No. . . Speed
Reduction Ratio (r/min) (Nm)
50 180 0.39
80 110 0.59
100 90 0.69
@/NE R~ 50 100 2.7
RHW Compact size 100 50 35
@5k
High torque . 50 100 4.9
100 50 7.8
” 50 100 14
100 50 20

¥1: RHRAFIFRARIEZZRHS-360 R FIA S E AR, HUTTHRAZES K.

In the event the RH series and servo driver HS-360 series are combined, the actuator specification of the actuator will change to that of the line driver.

ZERITICH

FHRG R ET flHarmonic Drivei#F 17 5 B4l & k& kT
WE s e st P DR R i 4 B R &

DC servo Drivers
B SEREE 00

Position control only

Incremental encoder

= The linear actuators compactly combining a precision screw and HarmonicDrive.
LI near ACtu ators inspection equipment, measuring instruments, optical equipment, semiconductor
equipment and systems and for high driving force positioning up to a level of
RETHEZR Y= 1742
%Zlejrﬁﬁ‘\ F!'e%af_:e i: cﬁjct Mounting Flange Size Resolution Stroke ifgﬁz‘] F(o':lm)a
(mm) (um) (mm) e
@S HPE 028 0.0174 10 49
High resolution
LA OF I
High positional
accuracy 36 0.0174 30 49
OS5 HE 0.069 10 390
High resolution
LAH-46 0= EllEE 47
High positional
accuracy 0.069 30 390
¥: LA. LAHRFIFMARRIEZN_RHS-360 R FIA & E AR, BUTTERAZ S Mg,
In the event the LA/LAH series and servo driver HS-360 are combined, the actuator specification will change to that of the line driver.
RIIER 7= BIRRE P EE T
Series Product Power Supply Vol. Control Mode Combined Encoder
e oty =
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transmission accuracy and rotational precision and a servo motor that excels in control
accuracy and repeatability by combining special control unit that fully demonstrates the

= X3 3 %3
X3%5 3 BEE = = = I o - .
AR (o) | e | Bz gapys | BRRE BHT it
Resolution™*** (Pulses/Resolution) Drive Motor Combined Driver Pl Page in Catalog Application
( kg ) voltage
100,000 Tk @Tamerme
osE @ inciox tabi
i $ Index tables
ot @ Jogging
160,000 0.09 HS-360-1A-100 L. foimn
giE T
200,000 et
miATCEEﬁJ z;o d:wels i
200,000 E::?:’: EL“J:E;:;"M"Q
0.3 HS-360-1B-100 e @ hois g uriomer
: DC{E-—.IHE OLEAKRH [ ) WL;lk tavb\e drive
400 ‘000 DC servo AC1 OOV 6 WERELE Measurement and inspection systems
o
200 ,000 OX-Y-ZTIEE @ X-Y-Z tables
0.5 HS-360-1C-100 e iy
400,000 oicmtE ®s
it ensor pastonin
’ oiliiF ® Vaiotors
@ Index tables
tFigE Optical equipment
200 '000 BFEREEE Space and aviation Electric circuit manufacturing
. - - - systems
0.77 HS-360-1D-100
400,000 HAFARDRE Other factory automation peripheral equipment

Jefke FaABRVIER, TN TFEITIMR G E ARG
ENE, PAK10KNZR ik Sy € .

A versatile range available for ultra precision positioning within
and liquid crystal panel manufacturing equipment and other
10kN level.

EEEAE _ - : ‘
(um/AT#mm) EE8 (kg) IR ZFE AL HERER FIRRE BHI Rz
Repeatability Mass Drive Motor Combined Driver Power Supply Vol. Page in Catalog Application
(L m/Stroke mm)
@+ SFR A ER
0.32 ) -
Semiconductor wafer positioning
NES M2 s 34
IR HS-360-1A-100 |  AC100V 16 @i
*0.1 or less/Tmm Optical focusing systems
0.55 @S HEEHME
High precision stages
DC{aRR
DC 5 frey e
e O R EH E L
0.81 Alignment of liquid crystal panel
T OKE NEXKE
i_:_?)ssu-r” g HS-360-1A-100 AC100V 19 Inspection equipment and measuring
+0.5 or less/1Tmm X
instruments
0.85 OEGNERE
Image measuring instruments

SHIR(E

Parameter Operation

BEThEE

Communication Function

HEHATITH/E IR L

Combined Actuator/Direct Drive Motor

BT

Page in Catalog

- IRZEREAR AR ESR

Operation key of the driver panel

- HTEE BB ARG

Special communication software on PC

¥4

Available

RHZ 3

RH series

LAZ

LA series

RHSZ% 7|
RHS series

LAHZRFI (E5818)

LAH series (Line driver specification)
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. DC{RBRINIT T
R H %5'] RH Series DC servo actuator

RHZ 5l 245 #5242 5l B iR il Harmonic Drive FADCAAIRRER ML A & T ALY
N, SRR, SREEHBERNDCHRBRIITTH. BES5RS XKIFEIZRHAT
HREHE RERRIRAS, EHWMEESUSRERERE. NEL.

The RH series includes compact and high-torque DC servo actuators with a high rotational accuracy
combining a speed reducer HarmonicDrive for precision control and a DC servo motor. A combination

with a dedicated servo driver that fully demonstrates the performance of this RH series of implements;
compact machines and equipment with a high rotational accuracy.

el’!'f ,.5“ Features
O iR

High resolution
{# FiHarmonic Drive, SZIIEX400,0008%H1/48 (0.0009°/BkiH) BIE N PEE.

High resolution of maximum 400,000 pulses/revolution (0.0009°/pulse) combining a HarmonicDrive.
o

O EFE
High positional accuracy

Harmonic Drive R FZESSEA BN = AR50, ATLISIEEE L.

The HarmonicDrive eliminates backlash caused by gear play, assuring high-accuracy positioning.

OB, SHHAE
Compact body and high-output torque
BN ERH-5AITIT4HISME R~F 4920 X 89mm, #H0.69N-m (BiblfHR AE4E) HEHH.

High output. 0.69Nm (maximum momentary torque achieved) by the smallest model RH-5A with outside dimensions of $20mm in diameter x 89mm.

é.’:i#; Structure

OSHEEXFRAGET <o
High-precision optical
encoder
EEREHES
PEEME .
Rectangular output signal
is dissolved up to x 4.

@/ 1EE I FREH Harmonic Drive e e«
Compact and speed reducer HarmonicDrive for
precision control

RESEMBENS T HE.
EHE—THR RN,
Features a high resolution and positional accuracy.
Unmatched light weight and compact properties.

eeeccccccccccd

beececneneee s @EHEAEDCARRA B
High-performance DC servo motor
MR ERIEE M B K Birm & HEE
M RZDCARAREE BAl. AT 48%2 FE (L i8] o
A fast-response DC servo motor developed through
. — constant effort to optimize magnetic circuit. Positioning
s o o o @75 M4 H 4 ST 1R SR time is shortened.
Output shaft bearing with high stiffness
T AARSHEEMAZER M,
AEEZER .
The output shaft is supported by a high-precision
bearing. A large load is supported directly.



RH-14D-6002-E 100 A L

T T T T :
na: TDCjaggﬁmﬁy‘-:ﬁnﬁﬁu ok bk
ype: servo actuator series o: ﬁ%%m*&ﬁiﬁ
Open collector type
BS: 5, 14 L: ZH5AR

(=]

) Line driver type

Model Nos ? 8, ;]1 and 14
fmides Lrl R

=

Version Sy}nbol Encoder power supply
A: +5V
S AmEnE R . HR60r/min D: +5~12V
Output shaft rated rotational speed;}:/t:‘:\il: . ﬁiﬁ%ﬁﬂ"]ﬁ%}?ﬁﬁ

Encoder resolution
100: 1000fkiH/4%
1000 pulses/revolution
036: 360Rk i/
360 pulses/revolution
1R L
Option
E: EERmGR
Incremental encoder
T: MK
Tachometer generator
BEWH (W)
Rated output (W)

RH-5, RH -8 A X 1HIME
RH-5, RH8

RH-11, RH—14j~JX1OE’J1E
RH-11, RH-14: x10

*ﬂ*ﬁ (ﬂi ;éﬁﬂ%ﬁ) Specification (With an Incremen_

I EE : ELE RIPGIE: £HABR INERE: 0~40T INEIEE: 35~80% (TLEE)
Time rating: Continuous Protection: Totally enclosed self-cooled Ambient temperature: 0 to 40°C Ambient humidity: 35 to 80% RH (Do not expose to condensation.)
RH-5A RH-8D RH-11D RH-14D
=] B
Item Model
8802 5502 4402 6006 3006 6001 3001 6002 3002
HiE w 15 17 14 8.6 6.2 136 12.3 20.3 185
Rated Output
HERE v 12 24 24 24
Rated Voltage
BB B AL 4R Nm 0.39 0.59 0.69 27 35 49 7.8 14 20
Maximum Momentary Torque kgfem 4.0 6.0 7.0 27 36 50 80 140 200
B G Sk R AL 4R Nm 0.24 0.39 0.43 15 23 2.5 4.4 5.4 7.8
Max. Continuous Stall Torque kgfcm 2.4 4.0 4.4 15 23 25 45 55 80
SR Nm 0.16 0.29 0.29 1.4 2.0 22 3.9 3.2 5.9
Rated Torque kgfcm 16 3.0 3.0 14 20 22 40 33 60
R r/min 180 110 90 100 50 100 50 100 50
Max. Rotational Speed
HlEt t/min 88 55 44 60 30 60 30 60 30
Rated Rotational Speed
IR BRI A 0.83 0.78 0.77 16 1.1 24 2.1 5.4 41
laximum Momentary Current
HUERI A 05 05 05 1.0 08 13 13 18 18
Rated Current
AR Nm/A 0.69 1.11 1.38 2.1 42 2.46 4.91 2.92 5.76
Torque Constant kgfcm/A 7.06 1.3 14.1 21.4 42.9 25.1 50.1 29.8 58.8
)RR | cp¥4 kgm® 6.3x10* | 16x10* | 25x10* | 37x10* | 150x10* | 110x10* | 430x10* | 210%x10* | 810X 10*
Moment of Inertia** [y kgfcms® 0.007 0.016 0.026 0.04 0.15 0.11 0.44 0.21 0.83
HNiFREGAE N 59 196 245 392
Permissible Radial Load kgf 6.0 20 25 40
FiFHE g N 29 98 196 392
Permissible Thrust Load kgf 3.0 10 20 40
R 50 | 80 | 100 50 100 50 100 50 100
Reduction Ratio
=S kg 0.09 03 05 0.77
Mass
—

AA RN HS-360-1A HS-360-1B HS-360-1C HS-360-1D
‘Combined Driver

¥1: ERPIOBERTEHBENRRE. X5: IR ERIGE M FIHarmonic Drive 5 ZhiE B & 1HE R E A HFERH

Values shown inn the table above indicate representative values on the output shaft. ﬂ °
¥2: 5HS-3600E 212840 & BRI EE . The inertia moment is the value converted to the output shaft from the total value of the inertia moments of the motor shaft
This is the value when the actuator is combined with the HS-360 driver. and the HarmonicDrive.

0 o = X6: 1]l ZE b g = $7 = AL EE o
X3: SHSICOMBBEAERR, FEURALS Wi, R i s i R i A OV

If you use the actuator by combining it with the HS-360 driver, chose an encoder that satisfies the line driver specification. ratio)).

Xd: BUTTTHEIAE LT REEFEBHIRAIR - AEIHE.
The actuator specification shows values when the actuator is installed on the following aluminum radiator plates.
RH-5A: 150X 150 X 3 (mm)
RH-8D: 150X 150X 6 (mm)
RH-11D: 150 X 150 X6 (mm)
RH-14D: 150X 150X 6 (mm)



ﬁﬁﬂ%ﬁiﬂ#ﬁ Encoder Specification _

5 e RH-5A RH-8D, 11D, 14D

Item Model

56 FR B =5 FrEgERr iR =5 FrEE SRR

Output Circuit Line Driver Open Collector Line Driver Open Collector

SUEEE (Bki/E) 360 1000

Resolution (Pulses / revolution)

EE%JEEEE (V) DC+5V£5% DC+5V+5% DC+4.75~12.6V
ower Supply (V)

HFERIT (MA) 170max. 60max. 170max. 60max.

Current Consumption (mA)

TRZSRZE (kHz) 100 125

Response Frequency (kHz)

W= 57 56 HH R B W T % SR R AR B L R

Line Driver Output Circuit Open Collector Output Circuit

Vee=+4.75~12.6V

T sEan I mEN |
ﬁjiﬂ ﬁjﬁ% (RH-5A 1R +5V)

H (+5V only for RH-5A)

1 ' IC: #H%FAmM26LS32

G- Am251532 o equivalont ABZ
% gy O ittt
——
1/4 1C 20mA Max
10 COM
A A ’
H 1
_ 1 - - v
BESHHBEE I 7 i £ P AR T HH AL B
Line Driver Output Circuit T EN Open Collector Output Circuit
T-Average period
| T N =LA
- > e=0.5T £0.1T T TeAverage perod

. | ] ‘ | | - €=0.5T +0.1T
M  — — Al

zZi8, /] [ |—C% |
i ECWiEH: i HECWIE S
‘ e [ Output shaft CW revolutions Output shaft CW revolutions
7 7
BRERESEHNEE
Colors of Encoder Cables
A HH PR B RH-5A RH-8D, 11D, 14D
Output Circuit
4] =5 Frig iR =5 Frig AR
Cable Color Line Driver Open Collector Line Driver Open Collector
£ 3= FSA BESA FSA ESA
Brown Signal A Signal A Signal A Signal A
B &SR _ f5SA
Blue Signal A Signal A coM
4 f&SB f"SB F5B f"SB
Red Signal B Signal B Signal B Signal B
& &SB B =28
Green SliZnal B Sli:v;;nal B coMm
® 582 582 582 582
Yellow Signal Z Signal Z Signal Z Signal Z
i 582z _ 552
Orange S'i:;nal z S'i:gl;nal z coM
H iR IR AR IR
White Line Driver Line Driver Line Driver Line Driver
2 i (R4ER) Bt (R#ER) i (R4ER) Bt (2#R)
Black Line Driver Line Driver Line Driver Line Driver
R it it it Fit
Shield Line Driver Line Driver Line Driver Line Driver




,ﬁllliEZ& Eﬁmim*ﬁ Tachometer Generator Specification _

W& WR

Specification Polarity

HE =] MRTn i EE,

Item vhite CWHERRT, mE&S%
gi‘j ((*;) , BAES%

ﬁﬂEEEL'TE (E‘I ) V/A1 000(r/min) 3+10% « » (+[) and (T) wiol\ be output to white

Voltage Generated (Note1) and red cables respectively in CW
revolutions when viewed from the

> actuator output shaft.
HE&E (E1) . 1 :

Linearity (Note 1) -

W (E1) "
Rippe (Note 1) %max 1 (RHS)/3 (P-P) a

RLFRE Q 45%10% (20C) BEARE. BLHE. BYMNNER R

Measurement circuit of generated voltage,linearity and ripple

Armature Resistance

L 7R Rk
Armature Inductance mH 7+20%
BHER (£2) — o

Moment of Inertia (Note 2)

1 EZ L EY1200rom I ERTEIEE

Note 1: Value of tachometer generator only at 200rpm or higher.
T2 AR E. REAPTIT W a0 E 3R 8 R Harmonic DriveR#E tEREY =

Note 2: Moment of inertia on motor shaft. When converted in terms of an actuator output shaft, the moment of inertia can be calculated by
multiplying the reduction ratio R of the HarmonicDrive by the square

gl‘ﬁéR'\_J' #| External Dimensions

BRH-5A (FIEEHRIDER) B mm
RH-5A (With incremental encoder) LSS BRESS Unit: mm
Wotor Cable Encoder Cablo
(L=300mm 0 08mm’) @/ (L=300mm 0 08mm’)
3 M2427|
Swiiap o
RO2 MAX NP~ Sl
Frt—wn][ [ ~
o 2 2 )
go e Bl e+ 1
oy Co3 ®|
co2
9 1
w0 |y 44 92
STTHE—D il 55 23
89

16 6
02

Cross section B-8'

BRH-8D (HFILE%HmAR)
RH-8D (With incremental encoder)
RS

Encoder Cable

A S5 (L=600mm 0 08mm?)
Motor Gable
(L=600mm 0 4mm?) 12
3 M3X6

175 |
P
RO 2 MAX NP 7 ,_[ <>’VJ
— _ x N, u %
C03 N\ - 3
/ R T = 2 | /
5
/f \ Sl 8 N—| &
Wii7a g |2k — b H—Fs =%k
\ Y = |5 14 B Sy
= Y * 2 5
. v
NS © ® 2 |
o«
) = — T
75 18 18 (O014)
20 1 24 215
218 447 365 26
129

KRTREIREFAER, BERAARRITHREARELTIHIA.

Please confirm dimensions and shape against the illustrated specifications issued by us accompanying the delivered product.




SRS o imrsions B

BRH-11D (FIEERAIR) B mm

RH-11D (With incremental encoder) Unit: mm

- . ROESL
;ﬂﬂ]ﬂfﬁﬁ Encoder Cable
lotor Cable
([Z600mm 04 (L=600mm,0.08mnt) 1
17.5
RO.2 MAX N.P J[ | H 0,
= . .
ST cos L_J L J ] L
= = g
2| =[d = == 1 1 N JE IS i A 2
REE 14 @
= © |14 5| >< A
L4 | ] b
(014)
20
22 3 29.5 ‘ 215
25 57.5 42 26
150.5
BRH-14D (¥FiEE HRAIER)
RH-14D (With incremental encoder)
R S%
% ﬁ]m%% Encoder Cable
Motor Cable (L=600mm 0.08mm?)
4-M5X10 (L=600mm 0.4mm?) 12
17.5 ﬂf
RO 2 MAX NP_
- co5] | J ] il E
o j H w| &
NI = R HH-—- N 1
kS « >
§ % h 3 14 = %
23
25 3 44 | 215
28 65.5 56.5 26
176
BRH-8D. RH-11D. RH-14D (#illiE&rEH)
RH-8D, RH-11D, RH-14D (With tachometer generator)
MR AR
o Tachometer Generator Brush
o Cover
L )
(==}
—
(3]
(3]
o
21
30

XRTREREVERESR, BERAKXARDRITHREREERITHIA

Please confirm dimensions and shape against the illustrated specifications issued by us accompanying the delivered product.
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‘BREEMEE". "EEEMEE". "REEMHEE" WTFRATR. kI, TREOHERTARE. (VIS B-6201-1987)
The “uni-directional positional accuracy,” “repeatability” and “reverse positional accuracy” are shown below. The following values represent typical values.
(Source: JIS [Japanese Industrial Standards] B-6201-1987).

RH 23 ER4A 28 B A = 42 i AR S84l Harmonic Drive, B, FEEIALEIAIE (DR ZEEIREmAM > Z 1/50 5 1/100, SKFR EREMHIAESRIRERETE
fitgE. Eit, HEENNREESRRENNEER RH RIINEMHERT.

The RH series contains a speed reducer harmonicDrive for precision control and positioning errors of the motor shaft are therefore compressed to 1/50 or 1/100 by speed reduction. In reality, angular transmission errors
of the speed reducer determine the positional accuracy. The measured values of angular transmission errors of the speed reducer are therefore shown as the positional accuracies of the RH Series.

AJFX |8 Positional Accuracy

SR SHBEM TR,
The accuracies of the individual models are shown below.
5 as RH-5A RH-8D RH-11D RH-14D
Item Model
arc sec 290 150 120 120
B85 AL
G R T rad 1.31%10° 7.27%10* 5.82X10* 5.82X 10"
oy arc sec +90 +60 +60 +60
EEEMHE
NI rad +4.36X10° +2.91x10° +2.91x10° +2.91%10%
o arc sec 150 60 60 60
REEAHE
Reverse Positional Accuracy . 727X 10.4 291X 10.4 291X 10.4 291X 10-4

CESM. d : ThE. il FUEE)

Measurement conditions, Load: no load, rotational speed: rated value

MW#EE Specification (With an Incremental Encoder)

RHZ 5 B9% H 3 K R Z =M B ENT .

The mechanical accuracies of the output shaft and mounting flange of the RH series are as follows

HAEE B{: mm
Mechanical Accuracy Unit: mm
MERH RH-5A RH-8D RH-11D RH-14D
ccuracy ltem
i LH e Bk 2 0.03 0.03 0.03 0.03

Output shaft surface runout

Concentricity of output shaft and fitting part

SRR EE 2 A B 0.04 0.04 0.04 0.04

Perpendicularity between the output shaft and mounting surface

i) TR (Total Indicator Reading) FREI%{E.

Note: The aforementioned values are TIR (total indicator reading) values.

k-
-

1
e

11



12

A X [B] operable Range

CURRENT (41

MRH-5A-8802 MRH-5A-5502
4 _ 05 .
3 50 £ 3 7.0 5 07 ‘
2 2 60 06 i
4.0-| 04
5.0 -| 0.5 £
Y
i EEmEs & REEARR /
30 0 | 2 0 /
ws £ 07wy
RS INE 5
2o 0% — I I 7T e A
ERER o oz EEETEES N
y —
1.0-| 01 \‘R‘
4 0] o1 A [
o-! 0 / oL
a 80 20 760 200 0- ° 20 0 60 80 00 120
3 (Umin) %3 (min)
02 07 05 08 10 02 07 05 o8 7o T2
wxe sy
WRH-5A-4402
_ 804 _ 08
g 3
g =
2 7.0 07 \
6.0-] 06
gr N\
5.0 0.5 HERE
e
4.0 -| ﬁg 0.4
3.0 03
204 02— %ﬁ‘f?ﬂ%{i‘*x P
o] o AN 1]
. %
AR N
o ° 20 20 0 ) 100 120
3% (Umin)
seee0 .
0z 07 05 o8 0 T2
gl
HRH-8D-6006 WRH-8D-3006
g %1 g’ 2 404 g 40
§ £ g : ‘
2 3 B Vi
£ 5 N\ - / 2 3 35 \ i /
\ &/y 30| 3.0 &ﬁ@
1 Lol mEERRE_ N\ | REERAKE 74
20 o SRS 25 us St /
15 ‘ﬁé 15 20| ﬁé 20 A}&
10 1 I B = T ) / I\ —
== N\ o] o= %
s o N / \f)
/ X Iz N\
0 o o 0
20 40 60 80 100 10 20 30 40 0
3 (Umin) #32 (min)
‘ | e ) ) o | -
04 08 12 6 20 0.25 050 0.75 .00 725
7 (A
MRH-11D-6001 ERH-11D-3001
E sl g5 £ 8- g 80
k4 B E =
® \ / I R -
w] wd ool EEEREA ®
EEEARE & i
30 3 i / 50 -| 50
i L3 w3 gg
ﬁg 4 40| ®WEao
204 20 30| 3.0 N
eaerzn |/ EFERRA & T—
s 20 20 i "’*ﬁ,‘)
10 10 B
/ 10 1.0 oz
o= 4 o ° 70 30 a 50
2
0 “° k30 (r/lsﬂ?n) 8 100 ﬁiﬁ;ﬂm")
05 ; 5 X 25 05 70 5 20 25
per o) Ry
MRH-14D-6002 RH-14D-3002
:E‘g 140-] : 14 \ \\ / g 200 - 5 200 /r
T o120 T 12 -
\ \ @/ 160 o 16.0 &}f
100-| 10. \ \ 5
\ / 204 g 120 /
©1 &' sammxw )\ N #h BRI
60-] 6.0 / O 80| 8.0
40-| 4.
/ NN 40 4.0 ’%
20-| 2. FELEfE X E) / FELERE X (8] \?_,
et u B 3
o- / \ o ° 10 2‘0
20 40 60 80 100 e (r/,f‘?n) o 0
3% (r/min) 596D )
‘ | e ‘ ‘ : s L : L
5 3.0 o C’j 50 75 )
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ﬁﬁ%ﬁ?ﬂ?ﬁ'ﬁﬁ: Ell‘]ﬁ'&_/?éﬁif Tips for Selecting the Rotary Actuator

EEHATITHRIARIZE

Flowchart for Actuator Selection

I\ R
(Rie¥iE s R HLIZ )

Check servo mechanism

(Rotational or linear motion)

v

HEAREE (TL) .
®HRE (L) HELAXO
Calculate load torque (TL) and
moment of inertia (JL) Equation D

v

TRIBIZE IR E B3 B4R 5

Create a speed pattern based on operational status

v

R RFM, FEEHITTH

Tentatively select an actuator based on load conditions

v

HHEAEREEE (T1) HEAXO

Calculate required starting torque (T1) Equation @

v

& RaEE

=B RFHATITHR
iR S KB HE?

Is the required starting torque less

than the max. momentary torque
of the actuator?

W YES

BIREIEEN, THEANEE
(Trms) HHEAKOQ
Create a torque pattern and calculate
effective torque (Trms) Equation @

v

ARERERERT
HAT TR BE R HE?
Is the effective torque smaller than
the rated torque of the actuator?

W YES

WEHATTH

Actuator is selected

14

NO

EEHUTIT AR, 1B EE AT HIE R A5 AR BRI E A

Select an actuator after checking the detailed specifications in the technical information of actuators and drivers.

@ K TEELIZFIM o
For horizontal linear motion BT w [kgf] EERE
Load Torque Tt Friction Coefficient
(Nm) k Y‘
NN\N
TRIRLAT
Ball Screw
HEAKXO-1 PP (m) THE n
Equation D-1 HHBEIs (kgm2)
P \2 Pitch P [m] Efficiency n
Jo=Jst+w (T) (kgm?) Moment of inertia Js [kgm2]
“ PW-P
T= 2 (Nm)
[ Jdzgeral) HANERZRH L
Rotation motion Friction Coefficient  of
bearing [ |¥Vf]
Bt
| = |2
= R
r
HEARD-2 T (nm) 7 (m)
Equation -2 Ju [kgm2]
JL=J5+% D2 (kgm?) T.=pWer[Nm]
@ JEEE A
Speed pattern No
EEN | | |
Speed N | I |
r/min | | |
0 } : ‘ | l
@ it | | | |
Torque pattern ! | | ! !
T, ‘ | | ! ‘
BAET | |
Torque T | |
Nm T2 | —
|
0 |
RfiEt (sec)
t t L ot L
to (14EER)
t (1 cycle)
(f) BiEt =t
Note: t:is assumed to be equal to t
@ HiEEFMH
Tentative selection
Y LN FmERE B
Load Condition Check Catalog Value Unit
AT < HEFAETR Nm
Load torque Tu Rated torque TR
BB EHIEN. < TERHENR i
Max. rotational speed of load Nu Rated rotational speed NR
BEREL - |EFHREIA 2
L E nE
Moment of iner:ia of load Ju 3w MomentJuf inertia JA kgm

‘REREaFABRRME (BHAEKE. SHE) B, SIEFREIL<1IA

J1sJAs desirable for a system requiring high servo stiffness (fast response and high precision)

HEARQ TFT&%.M
Equation @ 4
HEAR® T.=T

Equation @
Ts=T.— (T1 _TL)

Tms= T12't1 + T22't2 + Tsz‘ts
A/ to




BT T HRYIE E 51
Actuator Selection Example
BUT T HHYIE E R B0 T BT7R o

An example of the actuator selection is shown below.

RERESY, RETEEHITTHE @ fEFEMHt
FRmEFHE, RSF-11B-100 # 2 Hik Load Conditions
TEE S e Py = ) e
TEEH . ERBIREM, FRIIGIEATELEDN, WTTHEEMPR (RSFRF)
Tentatively select an actuator based on the load conditions. P A L N " . N .
RSF-11B-100 satisfies the tentative selection conditions reconditions: The servo mechanism involves horizontal linear motion and the actuator is of a shaft type (RSF series)
based on catalog values
T.=2Nm <Te=4.0Nm QAR N : 25r/min
oad rotational spee
N=25r/min <T==30r/min ﬁﬁﬁ;ﬁ i . .
J=0.02kgm?  <J.=0.02kgm? AR - - eNm
v aEEMNRE Ju : 0.02kgm?
Moment of load inertia

A - - - HEEN ti=ts : 0.1sec
WWERBRHEE (T1) HTEAKO Speed pattern
TCalculate required starting torque (T1) Equation @D t - 0.2sec

2 (002+002)x25
Tio=2+4 S5 . P PeT e oelie

60 01 ta : 0.6sec

=3.0Nm
E) SR E G AR E R PLTI  H R E e
v Note: Use characteristic values that are converted into those for the actuator output shaft.

starting torque is smaller than

@ FEEEN
Speed pattern N.=25r/min

I\ BN
HIERBET AT AN | |
i ot e K HE 4R ? imin w |
Ti=3 0Nm <Te=11Nm, Yes 0 : :
Check if the required . %%E*ﬁ:_:t | |
| |
| |

the maximum momentary torque Torque pattern

T
I
I
|
of the actuator. T |
T1=3.0Nm <Tp=11Nm |
will result. Yes BEART |
T T !
i . | I
I
0 |
Ts FfiEt (sec)
Time t (s)
v =01 =02 Jt=01] t=0s
© (1EF) !
R N . K t (1 cycle)
HEEHEE (Trms) HEARKO

Calculate effective torque (Trms) Equation @
T+=3 ONm

T.=T.=2Nm

T:=T.— (T1 _TL) =1Nm

T.= | 30 142%0 2410 1
1

=13Nm

v

TN EEIE
REETFHATITHN
FERREE? BT
Tms=13NmM<Tk=4 ONm,Yes
Check if the effective
torque is smaller than the
rated actuator torque.
Trms = 1.3Nm < TR = 4.0Nm
will result. Yes

v

RiE LAER, MEHITITHHIRES A
RSF-11B-100

Therefore, the actuator model is decided to be RSF-11B-100

15



BREEN

Ultra Precision Positioning

LA%?U LA Series

LARFIRRENE. BAWE. BRENNKENTIH. FRIIZHATREX
49N 5 #F0.0174 umBIRHEE -

The LA series includes linear actuators featuring compactness, high resolution, a high driving force of

16

49N maximum, resolution of 0.0174pm and high accuracy.

el’!'f ,ii.‘ Features

[ }=SNi: W) 49N (5kgf)
Maximum driving force

O HE 0.0174pm
Resolution

@iTi2 10mm. 30mm
Stroke

O KiHBHE 0.9mm/s
Maximum feed speed

OEEENHEE +0.1um/ATE1mm
Repeatability +0.1um/1mm stroke

0= S5um/ATE1mm
Lost motion 5pum/1mm stroke

@RS IKZhAE B E AL R .

The drive motor can be changed to a stepping motor.

ﬂ%*ﬂ"ﬁ'% Models and Symbols

- 5

LA-30B-1

0-F-L

LAZSI

LA series

R~f

Size
RAFS
Version symbol
1748 (mm)

Stroke (mm)

EERER

Flange mounting type

&g DCIRMREIMIRS (FHEEBRIEAN)
L : DCiARREEZHIERN (EHHX)

None: DC servo motor drive (Open collector type)
L :DC servo motor drive (Line driver type)




*ﬂ*ﬁ Specification

=
TiE r%fm LA-30B-10-F LA-32-30-F
Item
SR
Resolution 0.0174pm
iyl
Stroke™! 10mm 30mm
TEHRREE
Rated Feed Spe; 0.5mm/s
RAHGEE
Maximum Feed Speed 0.9mm/s
. 49N
BAH#ENS
Maximum Driving Force™*
5kgf
EEEMEES +0.1umL FATEIMm
Repeatability™ +0.1um or less/1mm stroke
EALHEE 2umATF/AT4240um
Positional accuracy™® 2um or less/stroke 40um
ETREMBES 10umiL T 15umiL T
Full Stroke Positional accuracy“ 10um or less 15 um or less
ok e 5umBEL /AT 1mm
Lost motion™® 5um or less/1mm stroke
ks 3t ATRAEE, FEHRMEIONM E
Load Condition Apply 10N or more to the shaft end to ensure accuracy
DC{aRRFE Z4L MDC02-1C22
DC servo motor
TEREY 12V
Rated voltage
PERR  05A
Rated current
YRAgRs
Encoder
mimE  FREERIES
ggz‘wgﬁigjm Output circuit Open collector or line driver
Drive Motor DPE 360Rk /4L
Resolution 360 pulses/revolution
WHES  FFEREEEIR: A, B, Z
Output signals Open collector: A, B, Z
=59:A,A, B, B, Z Z
Line driver:A,A, B, B, 2, Z
IR DC+5V£5%. 170mA Max.
Power supply
X5 ERIENFHS-360 G R, mBRESAXAESFTX.
The encoder will be a line driver encoder if combined with a servo driver (HS-360).
DCfARRIEZNZE HS-360-1A
DC servo driver HS-360-1A
#EMEJE AC100V£10% 50/60Hz
Power supply AC100V*10%, 50/60Hz
EHITIRE WERPESEA
éﬂﬁEEﬂJ%ﬁ Control system  Incremental pulse command input
Combined Driver BIFRKEBNTE 1 00kp/s
Permissible maximum input frequency  100kp/s
HBEATRESAR
Can be connected to an encoder of line driver type only
(TR FFRE SRR AR T i %)
(Cannot be connected to the open collector type.)
PR AL ERERER EHE
End Limit Sensor Not contained
RIEHE KE. EHEE
Installation Direction Horizontal, vertical upright
8
T 320g 5509
fERZ G FIEELLER
Operating Conditions Current can be transmitted continuously
RERE e
Ambient Texmpevatuve 10C~25C
HiE iHiE e
Lubrication Grease

X1: AITREENERNEE. MEELOBRAET, CEENERFERH-SINRBRR. MEEEHRREE, ARSENE. HERL. ERAFMMEE. ki, FEMEEH
. ENSSHMERENL. ERFHHEE.
Detectors are not contained at both ends of the stroke. Motions must be limited within ejection and retraction limits, since any outside these limits will result in failures, performance degradation and shortened lifespan. Do not place any pad on the output rod,
otherwise performance degradation and shortened lifespan may result.

X2: PUTTHER TG ABRER T, BERH A EER. BIESESIANFEBIN, BEEION~RXENEENFBSENHFEENEE 71,
The tip of the ejector rod of the actuator is spherical in shape and the ejector must be used only in the ejection direction. Move the work piece in a retraction direction within a range between 10N and the maximum driving force using the restorative force of an air
cylinder or spring.

%3: BUJIS B 6201:44k1B. MERE: 20C+1°C. fififidh: £HH1ON~BEXEN.
The actuators in the series conform to JIS B 6201 under measurement temperature of 20=1° C and load carrying capacity of 10N to maximum driving force.

X4: FGUMESMEE AR, SEREERRSRBAER, ERESREAFRMER.

Continuous micro jogging motions may cause local wear due to inadequate lubrication. Operate your actuators referring to technical information to obtain years of integral reliability and protection.

17
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MR cxemrcmensons D

ELA-30B-10-F

1712
Stroke

4-M4SZFL

4-M4 Tap

MLA-32-30-F

1712

Stroke

XERFRIREK, BEAEXFTRITHRZ EREELITHEHIN

BES&
Motor cable
mERSE
Encoder cable
B A 54 LR S%
Motor cable Encoder cable

Please confirm dimensions and shape against the illustrated specifications issued by us accompanying the delivered product.

HERLEFR, BEA BRIV AR
L EMRE.

Limit rod ejection and retraction to within the
mechanical limit positions illustrated on the right.

SINRIRGE

Limit retraction position

Tt SRR L E

Limit ejection position

B{I: mm
Unit: mm

B mm
Unit: mm

LA-30B-10-F 215

8.5

LA-32-30-F 44.3

12.3




LAH '46%5“ LAH-46 Series

LAH-46% 51l 2 1175 5 A 390N 71F10.069 um 7 R A& EHIT T -
IR ZhEE Zh#| 7] ZEDCIRIAR FE Zhil 2 &5 it B Zhil FR ik %

The LAH-46 series includes linear actuators featuring a maximum driving force of 390N and resolution
of 0.069mm. A DC servo motor or a stepping motor can be selected as the drive motor.

ﬁ.‘ﬁ Features

[ J=PNi: )] 390N (40kgf)
Maximum driving force

O PE 0.069um
Resolution

@17 10mm. 30mm
Stroke

O KiHABHEE 3.7mm/s
Maximum feed speed

OEEEMRE +0.5um/ATIE1mm
Repeatability +0.5um/1mm stroke

0% 5um/ATHE1mm
Lost motion 5um/1mm stroke

O IR ZA S T E AL AR .

The drive motor can be changed to a stepping motor.

ﬁ!%%ﬂﬁ% Models and Symbols

—

LAH-46-1002-F-L

LAHZ I

LAH series

R~t

Size

1712 (mm)

Stroke (mm)

FEHS (200N)

Rated driving force (200N)

EERER

Flange mounting type

&g DCAMRE MRS (FrEERREAR)
L : DCfARRFEzIMIEEN (£5 7))

None: DC servo motor drive (Open collector type)
L : DC servo motor drive (Line driver type)

19



KR speciiEasl S

=] oS LAH-46-1002-F LAH-46-3002-F

Item Model

o 0.069um

Resolution

1782
Siroka™" 10mm 30mm

BRE B4R R 2mm/s

Rated Feed Speed
TN

Maximum Feed Speed

FEHE N 200N
Rated Driving Force™? 20kgf
BAHEN 390N
Maximum Driving Force*? 40kgf
ESEMEES +0.5pumA /4T 1mm
Repeatability™* +0.5um or less/1mm stroke
EALFEE™ 4umi T/4T#0.2mm
Positional a\ccurﬁ\cy’Ka 4um or less/stroke 0.2mm
SITREMBE 7umi T 10umA T
Full Stroke Positional at;(:uracyx3 7um or less 10um or less
TEEH S5umid T/ATIE1Imm
Lost motion™® 5um or less/Tmm stroke
AR RIS, FEMIRMESONE £
Load Condition Apply 50N or more to the shaft end to ensure accuracy
DC{ARRFE FHL MDB02-1C22

DC servo motor

FEBEY 12V

Rated voltage

BERM  05A

Rated current

fmthes

Encoder
WK FRERRHES
Output circuit Open collector or line driver
EE\EJ ﬁ?}ﬂl SHE 3608k if/4E

Resolution 360 pulses/revolution

WHES  JFEREHEMR: A, B, Z
Output signals Open collector: A, B, Z
£4: A, A, B, B, 72 Z
Line driver: A,A, B, B, Z,Z
iR DC+5V+5%. 170mA Max.
Power supply
X5 AMRMKNRHS-360A R, RORELHAXIESTR.

The encoder will be a line driver encoder if combined with a servo driver (HS-360).

DCfARRIRFNZE HS-360-1A

DC servo driver HS-360-1A

fHEME AC100V£10% 50/60Hz
Power supply AC100V£10%, 50/60Hz

EHESHX HEKPESEA

Zﬁﬁgﬁiﬂ%% Control system  Incremental pulse command input
Combined Driver BERKBANIZE  100kp/s

Permissible maximum input frequency  100kp/s

mEBRAZHRENAR

Can be connected to an encoder of line driver type only

(TREAFFRE SRR A %)

(Cannot be connected to the open collector type.)

LERIRAIIF K MEMTRT () HlERIFUFFX Av4024

End Limit Sensor FU switch AV4024 manufactured by Matsushita Electric Works contained
RETE 7 (EEREMIEREN)

Installation Direction All directions. (Must have adequate downward force when installed vertically)
BB

o 810g 850g
EREH EpeEsaiL:l

Operating Conditions Current can be transmitted continuously

FiEiR o

Ambient Temperature 10C~25C

i HEhE

Lubrication Grease

X1 BITRGAENERNEE, THENMIEZR. BEEXHERET, BERNEEFHERE-SINRRA. WEEEHRREE, AIESERE. ik, EREHHE.
Although detectors are included, mechanical stoppers are not contained at both ends of the stroke. Consequently, motions must be limited to ejection and retraction limits even when no load is applied. Any motion outside these limits may result in failures,
performance degradation and shortened lifespan.

X2: BUTTTHER TG AE T, BERHAEEER. $TESRSIAFEBIE, BEION~RAEDERNAASENNIEENES 71,
The tip of the ejector rod of the actuator is spherical in shape. The ejector must be used only in the ejection direction. Move the work piece in a retraction direction within the range of 10N and the maximum driving force using the restorative force of an air cylinder
or spring

%3: BUJIS B 6201:A44KIE. WERE: 20C+£1C. fufffash: £UHIN~RXHES.

The actuators in the series conform to JIS B 6201 under a measurement temperature of 20%1° C and a load carrying capacity of 49N to maximum driving force.

X4 ELNMEEERN, SEEEREEEMER, EESREARMER.

Continuous micro jogging motions cause local wear due to inadequate lubrication. Operate your actuators referring to the technical information to obtain years of built-in reliability and protection.
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BE{I: mm

Unit: mm

7 =X
RITF %S4 st HEESS

Limit switch cable Encoder cable

LAH-46-1002-F 10mm 69mm 169mm 185mm 0.81kg

LAH-46-3002-F 30mm 88mm 188mm 204mm 0.85kg

XRTERAAREFEEER, BERRARRITHREMEEHITIHIA

Please confirm dimensions and shape against the illustrated specifications issued by us accompanying the delivered product.

WEREATRS, BEAERRER

RIRITEAERE
Limit rod ejection and retraction to within the —]
operable limit stroke illustrated on the right.
e N
¥ -, N — —m ¢ e o E{l mm
= Unit: mm
SINRRME LAH-46-1002-F 12 5
Limit retraction position
A LAH-46-3002-F 32 5
B -
T SRR AL E

Limit ejection position

21
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EEENBE

Repeatability

REHME—BHRR, HEZFHTHITESEML, CERE—
ERRE.

Represents a certain degree of positions when positioning is repeated at a target
point under the same conditions.

(1) BEmEfsEmaEmt (+) FEBHER HITERIHR
fHE (AO) fE1k.
An output rod or a stage is moved in an ejection (+) direction and is stopped
in almost the center (A0) of the movable stroke.

(2) REMESTFHETEENIERS, EHMAOLE (+)
HEBH. REILEGEAAT,
The output rod or the stage is moved in an ejection (+) direction from Point
A0 by a motion signal corresponding to the specified stroke. The stationary
position is set as A1.

(3) REMEHTFHEITIRENIERS, FEMAIE@SIN (-)
HEBH. REILEGE AP,
The output rod or the stage is moved in a retraction (-) direction from Point
A1 by a motion signal corresponding to the specified stroke. The stationary
position is set as P1.

(4) EEMPIEFER (+) AEZEBE (A2R),BHE (-)
HEEEHBE (P2&).

The output rod or the stage is moved in the (+) direction again from Point P1
by the same distance (Point A2) and is similarly moved in the (-) direction
again by the same distance (Point P2).
(5) EEZaER7 R, BEIP1 ~P7&, ERREN128IR
MEsS (£), RAEEEMEE.
Repeat this process seven times in total to obtain Points P1 to P7. Mark “*” at
1/2 of the maximum difference and set it as the repeatability.

EMFE (BUhMTIE)

Positional Accuracy (Fine Stroke)

ARMTRRTERE DN ENES LEN —BEE.
Represents a degree of coincidence between a position actually moved and a
position commanded to move in a fine stroke.

(1) BEmHfsEmaEnd (+) FRBHER FHITEHIHR
P, ZZAEAEEMNE.
An output rod or a stage is moved in a (+) direction and is stopped in almost
the center of the movable stroke. This position is set as a datum position.

(2) REESTHERDBESEBNIERS, EENEE
fLEm (+) AEBE, KRR EZE100R KM, MESMIE.
Feed 100 steps in succession from the datum position in a (+) direction by
a motion signal corresponding to the moving distance for the specified step.
Measure the individual positions.

(3) MEHEM BRI SN EREFRBIIEE M ZBNEEZ
ZIEARE, BRENEREZZAEMBE.
The output rod Determine the difference in terms of the degree of error
between the distance actually moved from the datum position and
commanded distance in each position and set the maximum difference of
errors as a positional accuracy.

A1 A0 @:
PR

P1
A2
P2
A3
P7
EETE =+ Pmax.; Pmin.
Repeatability

ETIREMFE

Full Stroke Positional Accuracy

ARUMTRRTEFREDMEFESAEN —BEE.
Represents the degree of coincidence between a position actually moved and a
position commanded to move within a full stroke range.

(1) HmhAsEmsBHE@IL5INERTERBHULE,
BEEDILAE (+) B3, SETERRLEME, =
ZAEAEEMNE.

An output rod or a stage is moved to a position beyond the limit for the stroke
on the retraction side, moved in an ejection (+) direction from there and is
stopped near the stroke limit position. This position is set as a datum position.

(2) KBS FAERPBHESE (174217 1/100) HIFNER
S, BEHAEEMER (+) FEBF, KAKEKPEE
1TRRRR, WERNMLE.

Feed in succession from the datum position to the stroke limit in a (+) direction
by a motion signal corresponding to a specified moving distance (1/100 of a
stroke). Measure the individual positions.

(3) MNEEMESENMIBEREREINEBMEIZBINERZ
EIEARE, BRENBAERAIEMEE.

The output rod Determine the difference in terms of the degree of error
between the distance actually moved from the datum position and the
commanded distance respectively in each position and set the maximum
erroneous difference as a positional accuracy.

RE

Erroneous difference
A

1Rk

1 Step

ENEE

Positional accuracy

A BHE

Moved Distance

Tips for Evaluating Performance of the Linear Actuator




=

Lost Motion

FRAEEMEIER (+) EUMEIEAERGAR (-) EREMEL
LERZE.

Represents the difference between a stationary position during positioning while
moving to a position in a positive (+) direction and a stationary position during
positioning while moving in a negative (-) direction.

(1) BEmASEMSETE (+) FEBHERITZHFR
FHiE (AO) fE1E.
An output rod or a stage is moved in an ejection (+) direction and is stopped
almost in the center (AO) of the movable stroke.

(2) HEALTFWEFRBODERS, EEMAC K@ (+)
HEBD. REIEMNER A1,
The output rod or the stage is then moved in a (+) direction from Point AO by
a motion signal corresponding to the specified stroke. The stationary position
is set as A1.

(3) AEMIFHEATRENIERS EHM A1 K@5IA ()
FHEBa. REIERLER P1.
The output rod or the stage is moved in a retraction (-) direction from Point
A1 by a motion signal corresponding to the specified stroke. The stationary
position is set as P1.

(4) BEENP1 qBEEE()GTEFEBN(A1 ), BERE(+)
Fa%EEBD (P1'R), MNEZMLE.
The output rod or the stage is moved in the (-) direction again from Point P1
by the same distance (Point A’) and is then similarly moved in the (+) direction
again by the same distance (Point P1’). Measure this position.

(5) ERZEMEE 7 X, %P1~ P7 S FHEMP1 ~PT
HTEHEZEZATEE.
Repeat this process seven times in total and set the difference between

the average of Points P1 to P7 and average of Points P1’ to P7’ as the lost
motion.

A1 A0

A2 P1'

P2 A2'

P3

P7 PT"

= 1 1
B8 =|o (P1+P2+-+P7) — < (P1+P2+

Lost Motion

--+P7) |[max
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DC {5 AR 3K ) 2%

DC servo drivers

!I:#;_E“ Features
@ E{ERIIBEIZE

Easy function setting
R E, REPUTTHNSXSHEBRETN, F1EEBTRESHITTHEXNSH.
AT S ERRGMEFEXB SERE, ERESANOSHE, ATN—0F “SHEX" 7RLEDER—BIRE, FEEHE.

Individual parameters for actuators to be connected are already set during pre-shipment inspection at the factory. Parameter setting by the customer is therefore not required.
The parameters to optimally suit the actuator to your host system and controllability can be set easily while observing a 7-segment LED display in the parameter mode.

OFENEEREET
Versatile displays of operation states
ABALEE “REETER" 1 “HEKEER" BREERES, WRMEREMRS. EARARAS, TMUEEREIEEN “BORE" © "RIBK
T “REVTEBEORE” . MA, RBERZANRES8KN “ERER" . ETRERISHEL.

The operational status is always displayed in the“status display” and “numeric monitor” modes to monitor the status of the desired items. The “Status of commands,” “status of feedback” and “status of deviation
counter’that are especially important for a servo system can also be monitored. “Alarm history” displays up to eight previously triggered alarm events and is useful in trouble diagnosis.

@i BRI HIRIK
Easy adjustment for trial run
% “JOGEHEN" T, BEmME LAREMATEIOGER, FHILEKELIFEREE.
Jogging can be performed by keying the buttons on the panel in the “JOG run mode” for easy adjustment.
@& AR KRB Fi%
Electronic gear suiting machine systems
FIA “RFER" That, AISRARRGHIE S AR IR E R i S A L AN R S B AT B

The “electronic gear” function enables adjustment of the feed angle and pitch of the servo system to the reduction ratio and feed mechanism unit of the load machine.

@M ERFSHA
Three types of position command input

IEE “WBMAR" « “BEHAR” o “ZHEEREAR” PE—LERLEAN.

Position command input of a 1- or 2-pulse system or a 2-phase pulse system can be specified.

BEMHS wosesanasymoos D

HS - 360 - 1 A

M2 : DCAARIEENZEHSZ T
Type: DC servo driver HS series
36077
Series: 360
U R 1 1.0AE1.4A
Rated current: 1.0A0r 1.4A
3 3.2A
RARAME: AT1.0A
Symbol for max. current: B | 2.6A
C|3.7A
D | 4.2A
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HEPITRRH—
HS-360 R AU A5, SRR BUEHM IR AT T AR B AL . A RIMIT AT

I'Jth Combined Actuators

({E AHS-360-1AR}, BEERFNZRMMITTHEFEBEDCEHIZR15mH. Iksh, DCEHIRR15mHARNREIM BN RTEFAERIESREARAR)
Five models are available in the HS-360 series in accordance with the driver rated output current and actuator maximum momentary current. The models of

combined actuators are listed below.
(Serial connection of a DC reactor 15mH is required between the driver and actuator when using the HS-360-1A.A DC reactor 15mH will be supplied as an accessory. See the technical information for dimensions and

other specifications.)

ERHZRJ
RH Series
REHAS HS-360-1A HS-360-1B HS-360-1C HS-360-1D HS-360-3
Driver model
RH-11D-6001 RH-14D-6002
R L] g::gﬁ:gggg RH-8D-6006 RH-11D-3001 RH-14D-3002 RHS-20
e RH oA 4902 RH-8D-3006 RHS-14-6003 RHS-17-6006 RHS-25"?
RHS-14-3003 RHS-17-3006

X1 AEMRITTHNRIDEES PR H1000P/REIZESME. {BRH-5AR LM RIS EE 5 1 % 4 360P/RE,500P/RATZE 7 Wi o

The encoder resolution of a combined actuator will be the line driver specification of 1000 pulses/revolution.The encoder resolution for RH-5A and the linear series will be the
line driver specification of 360 or 500 pulses/revolution.

X2 RHS-25AXHESHE. {EHRESITEHE.

RHS-25 cannot be combined with some models. Consult Harmonic Drive Systems beforehand when using RHS-25.

W&

Linear Series

BT HS-360-1A
Driver model
LA-30B-10-F-L
TR LA-32-30-F-L
Actuator model LAH-46-1002-F-L
LAH-46-3002-F-L

iﬂ*ﬁ Specification

S
mE Model HS-360-1A HS-360-1B HS-360-1C HS-360-1D HS-360-3
ltem
FEGHBR (rms) *
Rated Output Curr. (rms)*? 1.0A 1.4A 3.2A
E %3
BRI (ms) 1.0A 2.6A 3.7A 427 10A
Max. Output Current (rms)
LR AR AC100V (#14H) +10% 50/60Hz
Power Supply AC100V (single phase) *10% 50/60Hz
EHAR PWMIZHIFR (E#ITTH: IPM) « FFHEIRE: 12.5kHz
Control System PWM control system (control element IPM), switching frequency 12.5kHz
18 R B S Rk AR WERDEE (A, B, Zig@Y) , 29HFX
Connected Position Sensor Incremental encoder (A-, B-, Z-phase output), line driver system
S/ R T % EHRANKRERE (BERE)
Structure, Mounting Method Totally enclosed self-cooled type, base mount (wall mounting)
PRI TE N
C::;:ntrol Mode Posiuun:::ontro\
#5164 400kp/s (Max)
PPN Line driver command: 400kp/s (max)
Maximum Input Pulse Frequency FFREEERERIES : 200kp/s (Max)
Open collector command: 200kp/s (max)
frEFSHH A. B. ZiREEHIH (+5V) ZHNXBEARMH
Position Signal Output A-, B-, Z-phase voltage output (+5V), Z-phase photo coupler
, AEEHERS. ERER. 10, 38%
i Bt % PR R B (R IR
Monitor Operation status, alarm history, /O, parameters and other items can be monitored.
Using dedicated software, operation waveforms can also be monitored.
BB IR SRk WEkRAR . ZAEKRERX
Pulse Input Mode: 1-, 2-pulse systems and 2-phase pulse system
EHBANES B, BEREE. RETHHEE. ERRU. RERM
Control Input Signal Enable, alarm reset, deviation counter reset, forward and reverse limits
EHHHES M. R, B
Control ompmnSignal Ready, alarm, in position
BITEO EIA232C<RS-232> (&%)
Serial Interface EIA232C <RS-232> (Connection by dedicated cable)
B8
= 0.8kg 1.1kg
RIFTHREE HNESE. s, RIEEEE. BERE. S#. ZERE. SR, BEITX. IPMEE. SEE
Protection Functions Memory error, overload, encoder trouble, regeneration trouble, overheat, system trouble, overcurrent, excessively large deviation, IPM trouble, overspeed
MERK PhFI BB, BERTERRTF (3X4)
Embedded Circuit Dynamic brake circuit, regeneration unit connection terminal (3%4)
MEIhEE FHRE (JOGIEE. BRENERE)
Embedded Functions Manual operation (jogging, alarm history clear and others)
{ERIRE: 0~+50T RIFIBE: -20~+85C
Operating temperature: 0°C to +50°C Storage temperature: -20°C to +85°C
HEE&H {ERIEE: 0%RHIUT (&%) RIFEE: 90%RHIUT (E4E)
Environmental Conditions Operating humidity: 90% RH or less (Do not expose to condensation) Storage humidity: 90% RH or less (Do not expose to condensation).
TESHE: TE£EH. B, HE. BiiEsE MRE: 4.9m/s® (10~55Hz)  fid: 19.6m/s®
Ambience: Do not expose to metal powder, dust, oil mist or corrosive gas Resistance to vibration: 4.9m/s” (frequency 10 to 55Hz), shock resistance: 19.6m/s”

X1 AFREFARM MSRENTTH (RIH) REMTSHIRE. EREMHITTHN, FEFLEEAARABRITSHIZE.
The i product Inspoction at the factory i accordance wit the specifcaton o the combined actuator (motor). If anothr actuator i o be used, lease rtur the prodict to Harmonlc Drive Systams orreseting of parameters

X2: UM H AR R TIREREL AR ZERTSHTTHNBETZEIRS.

of the driver. The value will be limited according to the combination of actuator.

X3: RAMHRRRTEDRNBENRARR. ZEHTFSHITTHOARTZERS.
represents the maximum

of the driver. The value will be limited according to the combination of actuator.

X4: REFHIFAKNBBERR.

“This driver does not contain a regeneration circuit

XRTFRIREK, BEAFRTRITHREAEELITHIA

Please confirm dimensions and shape against the illustrated specifications issued by us accompanying the delivered product.
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BHHEBHIE name maruncions ciconsre D

il

Key Buttons

W ER. BINAERERSASEEURER.
HATTHFHIOCHEEER TEA.

Key buttons for display mode selection, input and correction of set
values when setting functions, for manual jogging of the actuator and
for other functions

FER R R

Charge Voltage Monitor

WSS R AR I F RO RS . LEDRATRI AR
RE, BN RERMAGT T

Monitors voltage status of the power supply terminal. High voltage is
transmitted while the LED lamp is lit. Never touch the terminal.

TB1: HEHEBEEFRT
TB1: Power Supply Terminals R, T
WA R FIAC1 00V R £ i F

The AC100V power supply terminal for connecting supply power.

TB1: #EMiFE

TB1: Grounding Terminal E

W RinF. ARIEEEMBREYR, wRELE
L.

Aterminal for grounding. Be certain to connect the grounding wire here
to prevent an electric shock.

TB1: SNBELRTERMKFP, N
TB1: Terminals for Connecting External Regenerative
Resistance Unit P, N
BEHITTHES). BILAE, FEERMNIBE
BT E R F o
Terminals in case connection of external regeneration unit is required
due to frequent actuator starts and stops.

TB2: HUTTHERRT+, -

TB2: Terminals for Connecting Actuator +, -

MEEHITTHS % . HITTHRI%BFIHA-360
RROHSEMLERBER. FEFRSH
IR BNER R AT T AR

Terminals for connecting actuator cables. Correctly connect by
matching the actuator cable color and the HS-360 driver symbol.
Incorrect connection will damage the driver and actuator.

TB2: f&ihimFE
TB2: Grounding Terminal E

WEHITLY (Bif) #it.

Connect this terminal to the periphery of the actuator.

Ve

9l‘ﬁéRT.|' External Dimensions

Heat sink

XRXTFRSERRK, BEAERRRITHR EAEEHITHIA.
Please confirm dimensions and shape against the illustrated specifications issued
by us accompanying the delivered product.

f

LEDER#EB
LED Display
WHA-360IRFFAEEHRR . FIRERIZEE.
EREER B 7seg-LEDHITE TR
Displays operation status, set values of functions, alarms and other
information concerning the HS-360 driver using a 5-digit 7-segment
LED display.

CN4: FK{EM

CN4: Not used
W fE AR . BHAEREA.

This connector is not used. Never use this connector.

T CN3: RS-232CE{TEOES

CN3: RS-232C Serial Port Connector
WEET RS, AIHITESHIREMES,
sk, (XEELBRE)
The connector for connecting to a personal computer, allowing
parameter setting and modification, as well as status monitori

x (XDedicated software is required)
CN1: SMEBEANH ek
CN1: External Input/Output Connector
BAT5 E—JEhsR iR R HE S aEk.

The connector for control signal exchange with a host controller.

CN2: YRABEEHESk

CN2: Encoder Connector

WERPUTITA BRI A RERE B YL,
FWD. REVHIFR (i fE R 2R HI R S5k Ak
(ATHRREHRESHE)

The connector to connect the encoder cable for actuator position
detection and cables of the FWD and REV limit sensors.

BT mm
Unit: mm

B
Nameplate printed
with adjustment

i) X SESE A FHA-360-3.

Note: Starred portions are for HA-360-3.



AL pm— B

EDCHEHE15mH (HE&R ) B4 mm

DC Reactor 15mH (Accessory)

Unit: mm
2
)
1 i ™
35
R EE

De tail of mouning hole.

L=200mm

i

7 '
E=aBn
|

i)

T

L

63
i
1

28
52.5

6.5 27 825
35 o5

BXFRIYERK, BERFATRITHZ EREERITHIA
Please confirm dimensions and shape against the illustrated specifications issued by us
accompanying the delivered product.

PSS “E9" MEERTHM TR, HEEED “WhipAKX" .

This is a connection example when the pulse output mode is “line driver.” The command mode is a “2-pulse system.”

IEFEIEQBMES A

Forward command pulse signal input LREIRIRRR BT ERR
Line filter Power transformer
RAEES B ESHA LA
Reverse command pulse signal input
AR B
Regeneration unit

{=ARON
Servo ON

BHER DCHIfi#E ({XFRHS-360-1A)

‘Alarm reset DC reactor (Only for HS-360-1A)
mzmam
B B LRER TSR
ﬁ:ﬁ)ﬁ&ﬂﬁmﬂt WAL, ATRERLERDE
@R (@i02) -
ERmH e e
‘Alarm output rasult
TEAL 5 B4 DCRARBITITH
Positioning complete output DC servo actuator
P— RH/RHS/RFS/LA/LAHILNP
Encoder Z output
WHES AR

‘Output signal common

Shield

DR S R SVALIR

+5V power for encoder moni

ﬁﬂiﬁkﬁﬁ%ﬁ’ i

Power commn for encoder
HRTLER M ATEAR S
Encoder monitor A phase signal output

‘Shield

RSB S
Encoder monitor B phase signal output
SRRz RN
prese st RSB
R

B
Shield

E) EREEREER, FRIARA AR EEHRITIRT.

Note: Design connection details after checking the technical information.




;Eq:ﬁﬁ% Warranty

AEmBFFIEENTmAREHRAEEERAENT.
Harmonic Drive Systems undertakes warranty of its products contained in this catalog for the following
warranty period and scope.

O RiZH

Warranty Period

HAETEARH. ERARPEURATRBFRPICHPETATHERT, RIEPAREEH—ERN B SHIZ™RISITHIEAE
2000/ B, P& & STk B RIRT[E] o

Under the condition that the products are handled, used and maintained properly followed each item of the technical materials, the manuals, and this catalog, all
the products are warranted against defects in workmanship and materials for the shorter period of either one year after delivery or 2,000 hours of operation time.

ORIE3E
Warranty Scope
E LR REERN, BAXRFRRESEGER, AAQARSHATRBEITHEERE.
EBUTERAEREEERN.
All the products are warranted against defects in workmanship and materials for the warranted period.
This limited warranty does not apply to any product that has been subject to:

OEEFR AL BN {E A SHRER
User's misapplication, improper installation, inadequate maintenance, or misuse
QA FEIERI IS S S 1 SEEER
Disassembling, modification or repair by others than Harmonic Drive Systems, Inc.
QI A= mEREZFH I E
Imperfection caused by the other than the products
@HEXREERARRESBHEN
Disaster or others that does not belong to the responsibility of Harmonic Drive Systems, Inc.
me, XERNREIEXN A= RIRE.
HFEATSEEI R OH TRk, 518 HFREXOTH, A%, FEsATAnEEER.
Our liability shall be limited exclusively to repairing or replacing the product only found by Harmonic Drive Systems, Inc. to be defective. Harmonic Drive
Systems, Inc. shall not be liable for consequential damages of other equipment caused by the defective products, and shall not be liable for the incidental and
consequential expenses and the labor costs for detaching and installing to the driven equipment.

;E':F'ﬁ*'i Trademark

“Harmonic Drive” BIZFR. —f&#HA “ERERED.

The academic and general nomenclature for “HarmonicDrive” is “wave motion gearing” .
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AARREEATEBEBHOER TESA ™R E FHICRHAE. RERF.

Specifications and dimensions on the catalog may change without notice.

U TEtE B FERN S M-
HarmonicDrive?  HamonicPlanetany”  Hampnicyn®
Hannogic}_,igfgf AccuDrive! BEAM SEEXQ“




L H . .
= . RTBREHRTHSSBARRTHHES.
fﬁ HE % 2E |-l-| é E m ;’i '.=‘ g Iﬁ & W‘arnlifgl;: Mea:]s—(hflmpra:er use or?:xﬁx;;uld resu:'_l:l a rl;E;fde;:w or ser\jo]us injury.

== N =
For Safe Use of Servo Systems & TR RTRIEERTHELSHARSHRMFRE.
Caution: Means that improper use or handling could result in personal injury or damage to property.
& -
N N
FIiE[R#lI zrarensurms.
Limited Applications ThIlS pr?guct cannot be used for the followmf_;fplu‘:inons: . e
LRI & =R E 7R & *FERE. WA
Space equipment Aircraft equipment Nuclear power equipment Equipment and apparatus used in domestic homes
*HTRE *RERE xR E *HEERATARNRE
Vacuum equipment Automotive equipment Game equipment Equipment that directly works on human bodies
*PUERE A B iR & *ETRIRE IR &
Equipment for transport of humans Equipment for use in a special environment

AT EARER, EHEEARNAER.

Please consult Harmonic Drive Systems beforehand when intending to use one of its product for the aforementioned applications.
BAFRATEANESEXIRERAES T EEXR KR EM,
o w N o
FRENMERBIMSRFRETG LT, A ETUNREESE.
Install a safety device that avoids an accident even if output of this product becomes
uncontrollable due to breakdown when using it in equipment that affects human lives and that
may trigger serious damage.

;;H‘T’JT.’.{*EFH &%glﬁ Actuator Safety Precautions

FIHEEET TR, ES S EIER A ZE R Design Precaution: Be certain to read the technical information when designing the equipment.

BEMERE TE M.

Use only in a specified environment.
r‘- ErS

é OHUTITHRUENE AN BIRETHIZT . HEFUTRE. j FRACHEERE.

3
x5
!
S

Actuators are designed and manufactured for indoor use. Please ensure the following environmental Install the actuator at the specified accuracy.

@5 ERBA B ERERB R THAT T HHAE I ED

conditions are complied with

SERE. ()~40% . Zh- N
par— - FIRE: 0~40C &30 24.5m/s?AT R Correctly align the centers of the actuator shaft and mating machine in accordance with the technical
TR Ambient temperature 0 to 40°C Vibration 24.5m/s? or less TR information.
h . N . ~80)° h N ==

Caution IREIRE: 20~80%RH , Caution @ iMET T B S SRR 2 B 461 SR AR

AmblE_nt humidity 20 to 80% RH (Do not expose to condensation) = Any misalignment could cause vibration and fracture of the output shaft.

- AEEDK. W% (THEE) - TEmiE. BEESE
No splashing of water or il Do not expose to corrosive or explosive gas

{Eﬁﬁii:§$1ﬁ HL/- ‘—Eﬁ ) 15 %Z‘Iﬁ]lﬁ{ﬁﬁﬁlﬂﬁﬁ#&ﬁ* *‘l’o Operational Precaution: Be certain to read the instruction manual and technical information before operating the actuator.

BEAREERMEEEL.

& ?)?) ﬁ(%%e?tfzzﬁfgé torque. & Do not plug directly into a socket.
O AR IE R E B & K4 OUMRTERE BIEHIRT, BITTHRREERE.

S Do not apply a torque larger than the maximum value & The actuator cannot be operated unless connected to a dedicated control unit.
i ' cea=—y P | n, PIFTHLRE, &
IE,E‘ OB LM E B AT, AEETES DB R EE s . =K OFERELHBGHERFBARE. T, JUTTHSHRR, 8%
Caution If an arm or other part is connected directly to the output shaft, this latter may become uncontrollable if Wamlng AA o

the arm or other part is collided. Never connect directly to the AC power supply. The actuator may fracture and a fire may break out.

BEAREFITHAITITM. Do not pat the actuator. A - N
& O i R, BRI, BAERNRHE S,

Do not pull the cables.
i H An encoder is coupled to the actuator. Do not pat the actuator. focda = N . - —
= oS BRI 52 = @A NI SE L SBUERIRE, BUTTHRIER.
O RIEFFIRS SHHITTHRE.
Warning A fractured encoder may cause the actuator to rum out of control. Waming Pulling a cable may damage the connecting part and cause the actuator to run out of control.

EI Servo Driver Safety Precautions

1£i+l$=$:$1ﬁ i&?‘}ﬁﬁ'ﬂ‘f ) lg%ﬂ‘lﬁlliﬁ*ﬁ*ﬂo Design Precaution: Be certain to read the technical information when designing the equipment.

BEMETRETER. RYISESEIERG T HibsbiE.

Use only in a specified environment.

- s - 5 N Take adequate precautionary measures to damp noise and ground.
OEZFEKM. BERSEMHK, EUTEGHTER. - o byl polps-sbianl
The drivergzenera(es heat. Exercise reasonable care concering heat radiation and operate under the O ESHZITFRASFERFIRETAR. BETUTEMH.
following conditions. No\;e% ?ﬁ slsg?:% wléz Fr%a;;ause vibration and malfunction. Observe the following conditions:
/ \ cEKABAEE, BHEBZE * HHIRSSRE o
Py Install vertically and ensure sufficient space nearby Py S;p);ra‘e S%J;ES;;E%V;:;
N +0~50C. 95%RHILT (4R N BEREBFEBRENKE.
2 TR e B L = e vi dnes 12 gt
Caution - THRE. ik Caution - PUTTTAAMAIRIE RS 8 1R S R AT AT 1 B fist .
Avoid vibration or shocks Ground the actuator and servo driver to one point and in class 3 in grounding.
Fobig, JRIENS * BB AL R B R FAER IR\ AR AR
Do not expasﬁ%s’ir ca&fe% ;’ﬁive gas Do not use a power input filter in the motor circuit.
RO EEMNAHMIEERIZE.
Exercise reasonable care when rotating from load side. N i%ﬁﬁﬁyﬁ%%ﬁﬁ:ﬁ@lﬁ%%%o
,3.5::: .1TTE1¢‘E'EMﬁ§;ZW"Jkﬁfﬁr;§‘3‘E’]r]ETJE1TM f‘;‘rﬂ 1}}?%2}‘%@%155%%\%-’ ,Ii: Use an earth leakage breaker for the inverter.
N N | . "
$\ he servo driver may break if the actuator is run while being rotated from the load side, $‘ .{imﬁ%ﬁﬁ%%ﬁ' lg{imgﬁasgm;t%o Kﬁ%{imﬂﬁﬂ#%o
é)au'ti:n QAT LEERE, ERERREFEE. éau'ti:n Use an earth leakage breaker for the inverter. A time-deiay breaker cannot be used.

Consult Harmonic Drive Systems when the servo driver is operated in this mode.

ﬁm,f%:?mi }ﬂ?fiﬁ%ﬂ‘f ) lﬁﬁﬂ‘ﬁﬂﬁﬁmlﬁﬁﬁ#&ﬁ*ﬁ*ﬂo Operational Precaution: Be certain to read the instruction manual and technical information before operating the actuator.

RURETFF G55 4L, B Rl s 750

lﬁEE.'{ku..\T s ii %EE&EE% o Do not tou(ih the termiﬂals for5 mln‘after turning it o‘ff .
& Do not change the w'?'ing while the current is active. & OIMEIEE, MEBATE. AR LLME, EERBENRASHHE

OFLIFLE . ELIAEZIRIE, BE VLM IEBTRE. BN, BOIKE@EEL, .

i e e Residual electricity remains after turning the power off. Make checks more than 5 minutes after

=H leﬁ m@h&%?"’a@f@o p =K turning the power off to prevent any electric shock.

; lways turn the power off when removing any wire or connecting or disconnecting a connector, : 5 . -

Waming ctharwise an alactic shock or rumway may result < < Warning @R N, BHREVENIEERRASRE S MALE HFHE S TH.
When installing a servo driver, design the structure so that the electric parts inside cannot be

touched easily.

. o BEFI FRHE E AION/OF FIR{ERHITIE S »
& 1§%*mmEEEﬁtgﬁ° & Do not operate tlhe servo driver by t;uEmmg it on and off.
Do not conduct a withstand voltage test. @SS W TR S SR N ER AR B8 T AL

;35 = .éﬁ @*Eﬁ 445 B Eﬂlgc&dmﬂlfﬂc% nE IS 3 Wﬂﬂﬂﬁqﬁ'ﬂhﬁgmfﬂfﬂﬂfu ;’3‘5% Frequent turning on and off of the power causes the internal ireutt devices to deteriorate
not conduct a me r withstan It test, otherwise tl ntre ircuit of tt rvo driver m: = e = -
& S d:m:gec: uct a megger or withst voltage test, otherwise the control circuit of the servo driver may be =] .'hafljﬁﬁ}'é 1--1?*”" HHTTM*E"JE%M;H’-&{’ﬁo
ution Caution Start and stop the actuator by issuing a command signal

?ﬂ.?ﬁ’i'f*&{ﬂﬂﬁggﬂ]%%ﬁ’\]*ﬁﬁ When Discarding Actuator and Servo Driver
& T B SR T AR,

Please discard as industrial waste.

FE | emER, ERTUERMTE.

y Please discard as industrial waste when discarding.
Caution
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R

T - 5147 - RIBiT & '

Measurement, Analytical and Test Systems

Efr i
Medical Equipments

'ﬁﬁéﬁ’fﬁ?& B - wHEEE
nergy

Crating and Packaging Machines

R RFREFBIOEAELRLE
Inter-University Research Institute Corporation

Courtesy of Haliiburton/Sperry Drilling Services

AXiZ& WiE-FEEERE
Space Equipments
Rover image created by Dan Maas, copyrighted toCornell
and provided courtesy NASA/ JPL-Caltech.

Glass and Ceramic Manufacturing Systems

Humanoid Robots

Rt REEH T U R
Source: Honda Motor Co., Ltd.

b

F__ i 1} s 'I;
EDRRl - 33T - 4 G 0 TR *SHHIERE
Prir]ting, Bogkbinding and Paper Machiﬁ

FFIR X
Semiconductor Manufacturing Systems Optical Machines

A -BEE - BRI THLE

Wood, Light Metal and Plastic Machine Tools

HILE AL FPDRIIERE ED e B h g 26 B LSS B HH KX
Paper-making Machines Flat Panel Display Manufacturing Systems Printed Circuit Board Manufacturing Machines

Aircraft Technology
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Fe 3 4 1Y S A & 5K
As a Specialist in Precision Control Field

FE. igit. £/, BLEEITESHE,
MEHBREERERKAMASGEINTR.

Through close cooperation in areas of development, design,
production and marketing, Harmonic Drive Systems creates 150 14001
unique products tailored to customer needs.

AARE19965 345 T EEIMENMTUV  Product
Servicel [1SO 90011 /i B ¥R & (RIE 9 E PR
FREINE, 1998418313 TTUV Product Service
# [1S014001] RFEBAERMEFRAREINE. &

" RAMRBRIEAHNNREERGRBIEREE
TOVE 255
AIW in 1995 and 1998, Harmonic Drive Systems respectively obtained
SuD approvals for SO 9001 (Intemational Quality Management Standard)
and for ISO 14001 i i

Systems) from TUV Product Service, a German accreditation
1S0 9001 organization. The approvals signify global recognition of the quality
i systems of Harmonic

an
Drive Systems.

(DERMFREL

| Basic Research Headquarters

rrf_—' mp)iyision 2

| "__-" - s L III
\;{MCE%%ZFE‘E‘E y & ikit /

MC Development Division DeVelOpment Design f

s Management Division &

Sales and Marketing
EMLES—NEFHARER,

‘ e b ;

¥ ETFRIBIEITEEE,

BREEARITESEESR. /!
FIRB N FEBEHRA !
= /
closely collaborate and highly integrate on

organization-developed technologies, actively!

\‘L' &3E sy creating new technologies and products. /
= g

ales Division 3 REFEERARENRETRIRR.

My Proposes optimum products meeting F

the operating environment by

\ - precisely determining the needs of < i Fri A ED

5 \[|yZ= individual customers.
$4 =] Hllﬁﬂ i Development Headquarters
les Division 4 #

SEWE
es Division 5
\‘\\-___ ™~
\ &=
%ﬁ/& f'—:l Production

ST AR AR E R EIR

FFE A BIEF= R E

FiEREERR. BHEN=R.

Clear awareness of and techniques for quality

control establish a viable production system,

promising a supply of high-quality and high-precision
“._products.

/ Affiliate Companies

X £4HD Logistics
HD Logistics, Inc.
DRUSSERAUS AT 100%

Subcontract operation of physical distribution Controlling share 100%

#kx £4tHarmonic Precision /
Harmonic FrecSleilng # =z £ 4tHarmonic AD s
K;%ﬁwmt@l: 100% Harmonic AD, Inc. -
Al BILR T WETRAENOAS. @it B AATHAL: 100%

Investment ratio of our company: 100% Development, design, and production of precision planetary reducers Controling share 100%

HiamEkait R £ 4t Winbel

OME IRON CASTING CO.,LTD . Winbel, Inc.
BEEGEFE. BB B . EREINGTE. BEIRURME. HE FLDUALE: 519%
i cion sappor soen o f

AATHALE: 49.2%
Bevelopment, manufacturing an sales of casing L p

Harmonic Drive AG (1)
Harmonic Drive AG (Germany)

products Raio of capital contribution: 49.2%
AREHALLGI: 35%
Controlling share 35%

Harmonic Drive L.L.C (3H)
Harmonic Drive L.L.C (U.S.A.)
AATHBALE: 51%

Controlling share 51%

(&R

Manufacturing Headquarters

AT BB AL I /R S L R T

Hotaka factory facing Northern Japan Alps

our company: 51.9%

OTHER PRODUCTS '

Harmonic Drive

X34 B A E 4449 A B Harmonic Drive
BUEHLIE T M A RS T R IR E

=l

Composed of only three basic components, the HarmonicDrive
speed reducer features more precision motion control through
a unique mechanism.

Harmonic Planetary®

15 ZFRAIHarmonic Drivef& 2 N T A= AE
R b s T B H S E . SRR
1T R3%#H| Harmonic Planetary®s B & 4589
WEERIE, SR TREMEERFE.
Harmonic Planetary® is a planetary speed reducer featuring
high precision and stiffness, created by utilizing expertise in
precision machining technology of HarmonicDrives in the
field of low speed reduction ratio. A high rotational accuracy
is achieved by a unique backlash removal mechanism.




MER (LE) BRBRAR
LEETKTRRILEK6M S EEEAHERFE1S#206E % : 200336
BiE: 021-6237-5656 f£E: 021-3250-7268
http://www.harmonicdrive.net.cn/

Harmonic 1856-1 Hotakamaki, Azumino-shi,
Drive Inc. Nagano 399-8305 JAPAN
systems PHONE: +81-(0)263-83-6935 FAX: +81-(0)263-83-6901

http://www.hds.co.jp/

UTHERERXENTEM.
Harmor;ig%ye " Hannonic_]’]a;lﬁ:;’}ll " Ham}ggi_c%yp "
Humoliea’  Accubrive’  BEAMSERYQ'

1SO 14001 (FEEIJ") / B#51S0 90013AE (TUV SUD Management Service GmbH)

AN BMRBEARTEBAMNER TENAT R EFHIZHOME. RTEHF.
“Harmonic Drive” BIZFEAR. —f&#A “EiKiSsED",

A7 B RBREBILETF20116£45.

No.1209-02-DCSV





