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One invention has changed the motion control world.

Harmonic Drivef%r #iE& . M4FRIEHZHEEN XA ZIAZKC.W.MussertiE%& AR
MusserfiX —TEIE T ESFIRH AT EBRMIEZR, FEA—MURKHNERFXELNSETHRNER.
A 3 = = e s N N
Zfa, EEEAUSMRARFIAA BRI SRS RS IEEFBAREE~RLRATEN, FAEGE.
HarmonicDrive with its novel idea and unique principle was invented by C.W. Masser, a genius inventor in the U.S.
Masser’s invention that demolishes conventional common sense and applies metal deflection was spotlighted by the world at the time as an epoch-making power transmission method.
The company that provided the possibility to commercialize the product and submitted its name was USM (United Shoe Machinery) in the U.S. and our predecessor, Hasegawa Gear

Co., Ltd.
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Harmonic DriveRy
% B /Musser

Inventor of
harmonic drive/Masser

Musser® B B8 F 54 (B B E R RAFHEFRA “Strain
wave gearing” .

FRZZHREETEF, &, X &ttHarmonic
Drive SystemspkIhi§iZHARE A, “Harmonic Drive”
BIFEAR. —REBRAEREREDN.

The harmonic drive gearing invented by Masser was announced under the
name of “Strain wave gearing” at that time.

At the same time, it was patented under the name and later, the Harmonic
Drive System was il in practical ication. Its general academic
name is “harmonic drive gearing”.

19644 Harmonic DriveSEH{L

Practical application of HarmonicDrive in 1964

19644, AATIMEIE. A LSHKBIEEHDE W EUSM Co. LtdBEFRARESIE, FERAE XEIISEH THarmonic DrivefIsL
£, 19706, 2 RAHEHACNET AAT.

BETRE1979F, BEM AT REMKN &4tHarmonic Drive Systems.

Our predecessor, Hasegawa Gear HD division, formed a technical partnership with USM Co., Ltd in 1964 and was successful in putting HarmonicDrive into practical use for the first

time in Japan. Our company was established through joint capital investment in 1970.
In 1979, it was renamed as the current Harmonic Drive Systems Co., Ltd.




. HarmonicDrive

HAOFTENE. EEUERN, ZHUSEENFEEN.
It assures high torque and accurate repeatability while being compact and light.

Harmonic Drivef i K4 ER N3N ERDBHASTA, EESTFLI/NBESH.

mE, AFEEMEHE, BAEREANEEFSH+5BENEL.

EREZAZTESEERNESANER, KARNE—S/NHNEEAFAER, #iiHarmonic DrivefI/N KR EN . ABEFEZ HFEH
FERAER, RINMBNZREBHITTES, WE, RNV ZREBFE22MER. BEAEM40NCME15500NM A% (#5~#100) - BEE
TAVRIEM RS I A A IHE T AEE, EERNTSHN NS ERATTENERN KD, FESKRREAMENSHEE
RIMIHEAR, EERIFRREFMERE T XIBENRT.

Harmonic Driveif 1§ #t — & F K

The greatest characteristic of HarmonicDrive is the ease of downsizing and weight saving as it consists of only three basic parts.

As it has many teeth, it generates greater torque and allows very accurate repeatability.

We have pushed ahead with the downsizing of HarmonicDrive based on the development theme of reduction in size and weight, preserving the primary characteristic of the product.
Currently, we are preparing a wide range of products including 22 kinds from 40-Ncm to 15500-Nm (#5-#100) torque capacity for various customer uses. We have reduced the bending
stress of the bottom and the dedendum stress by the tooth plane load by developing an IH tooth profile invented from our own tooth profile theory, and we have improved the intensity
and performance of the product by inputting all of our accumulated high-precision processing technology.

HarmonicDrive will continue to be developed in the future.
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Wave Generator Flexspline Circular Spline

ZIES
Circular Spline

BRER

Wave Generator

Flexspline

ZE M B 48 B0 51 B 40 3% B2 IR SR A R O B
o WMAMANREEEORE, SMEFEBTR
B TR BERREERMAMLE.

The Wave Generator is a thin raced ball bearing fited
onto an elliptical hub serving as a high efficiency torque
converter and generally mounted onto the input shaft.

WA S BRI RSt FOBMELFE
. RURKA (MEKD) HWAMFE, &
BRRRERHBE,

The Flexspline is a non-rigid, thin cylindrical cup with
external teeth on a slightly smaller pitch diameter than the
Circular Spline. It fits over and is held in an eliptical
shape by the Wave Generator.

RIETRE . NAZIFER, LRLERS
H2. BEREEENT L.

The Circular Spline is a rigid ring with internal teeth,
engaging the teeth of the Flexspline across the major axis
of the Wave Generator. The Circular Spline has two more
teeth than the Flexspline and is generally mounted onto
housing.

Btk e300 o B, # EIRERISE, B % % RRINAT$t 75 mAEs MR EREIAE G EEE180EE, F BEEREE—F (360F) 7, MFLL
KiE S RIS MERME, £RHmEss N B, ZREEBERE, SHIRMANSE RREHERHHEBH—E. BRIt D2, EitkREEsrsEEE
ELEEHEHBRE. B BITRFE . For each 180 clockwise movement of the Wave ot —RREEZENIEIE B H BT

The Flexspline is slightly smaller in diameter than
the Circular Spline and usually has two fewer teeth
than the Circular Spline. The elliptical shape of the
Wave Generator causes the teeth of the Flexspline
to engage the Circular Spline at two opposite
regions across the major axis of the ellipse.

As the Wave Generator (input) rotates, the zone
where the teeth of the Flexspline engages those of
the Circular Spline travels with the major elliptical
axis.

Generator, the Flexspline moves counterclockwise
by one teeth relative to the Circular Spline.

When the wave generator rotates through one turn,
the Flexspline moves counterclockwise by two
teeth based on the difference in the number of
teeth because the Flexspline has two teeth fewer
than the Circular Spline. Normally, this motion is
taken out as output.

EHarmonic DriveRJi#{t

Development of HarmonicDrive

CSGZ T (1090%)
CSG series (1999)

EREOBERNBREY
Pursuit of high load capacny and high reliability
Eﬁ IE7+
n been increased to 30%.

lﬁﬁﬁﬁbﬂf (7 000/E1=10,000/\B)
‘The life has been improved (7,000 hours to 10,000 hours).

Cc EREEEE. EEAlE BRFEMELRELTE

HarmonicDrive has been developed since it was born. The R series in
1981 and the current prime CSF series have achieved 3/5 of the

Cc
§S [BRETRE 5§ e REEE30Z 5 (1ss0%) _
55 TN tE -#%mgfzgmmu S Reduction ratio of 30 series () SmencoelREilk NETHET R,
L 3 o axal lon . ICSH ; #7,
2% Now tooth profle theer A 4% -ﬁ;ﬁaiaﬂﬂamﬂam#ﬂ Eﬁ?ﬂﬁﬁ’,fﬁf TAHBEKBSS, HNEENWRAT26E. EHKBCSDR
°§|] ot rpan twotold somparsd 1o SomeTIoT O Units that allow easy motnting ars ajso: B AR 30 FIBREREELEICSRIIM1/3, HEMERAIIELE
(1988%¢)

NEMERTER (2000
Pursuit of downsizing (2000)

)ESR!I&-!EH’JII\EH 2000418 M & = CSFR A S8, 11
Models 8 and 1 3

W3R, R]Eﬁ&ﬁﬁﬂlmmﬁ EREGREGENEMLHE
E2001$ 2“&'& SERBHL, ﬂm*ﬁiFTCSDiN

dded in 2001 in pursuit

lllt%:cs?ﬁﬁmm CSFRTIM12
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have been achieved.
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thickness and double the power transmission. The next-generation
CSD series have achieved 1/3 thickness of the R series and have
been successful in achieving high torque and rotational accuracy.

models.
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Unit Type
MEEHZEN ST EREHNNERESRIEMA, FTEASEEMBERAR.
Casing the component type, a precision crossed roller bearing is contained on the output side for ease of assembly and for a reduction in total cost.
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Example ©: Superlative O: Excellent A: Good
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IEE#%E (Nm) AL

Peak Torque (Nm) Reduction Ratio

cs BNHRS
F |super 0.13~0.30 30~100 O A o © O — O O | 033

supermini [ Compact
4 ﬁﬂ Type

Unit Type I]\iuﬂ%
CSF-mini | Compact 0.5~28 30~100 O A O (©} O - O O 047
Type

X RS URE 2 R RMERELE.
The relative merits and demerits of products are
compared among our products.

Wi EE

Gear head type
AR FME BEviEieFE. BMER AR SR 1EAHarmonic DriveRI A 53 th BE 5 8 B4R (F .

This is a gear head for the servo motor. Even if you are not familiar with handling HarmonicDrive, you can handle it easily.

el O: B O: iR A: RIF

Example ©: Superlative O: Excellent A: Good
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Gear Head Type 18~2600 50~160

X RIS RRE 2R =R L.
The relative merits and demerits of products are
compared among our products.

CSFsupermini / CSF-mini




Engineering Data

B K #A# Engineering Data ——— 006
Unit Type

HEBY Unit Type 033
*CSF superminiZ %l CSF-supermini serigs ««=«++xxseeserseeesees 033
-CSF-minif%ﬁl] CSF-MiNi SEHES =+++s+rsrsrrarsrrarsnrirsnrransaraiianes 047
Gear Head Type

53 FEB! Gear Head Type ——— 073
.CSF-GH?{;@] CSE-EY] saflegeeonncoonononsenanameanasesnononconanoonanonc 073
] ;E:Fﬁﬁg‘ ;é:l:ﬁ'ﬁ ................................................... 104

Warranty period and terms, Trademark
. Harmonic Driveigﬁmiig"slﬁ ............................ 105

For Safe Use of Harmonic drive




(Unit Type ) fEDDH

Gear Head Type) [ Bk

LA VTR
Engineering Data

Engineering Data

XFER IHEFFLHL A Mechanism of IH tooth profle ««++=++sssssssssssssssssssssssssasssnsinnunnns 007

On the tooth profile

WERE T (A R S b Bl ————————— 008

Rotational direction and

reduction ratio FLHEEY SiKhattype «-sesessesesesnsnseminsesasinsesssnse s 009

T o T —————————————————— 009
HETE R FHIE Torms on the rated table «+--+++-s+ecssessseeseessiossemssesseessesssiassessss e 010
T e O e S —— 010
T i i 011
TS HESE Model NUMber Selection ++:++++:stsessssessetsetstissaseasessetsesss e sesnes st st s sesnsssces 012
EF g A IS e e ——————————— 014

On lubricant

*Harmonicii@i&fg4B No.2#0 & FiE EET

Precaution for using Harmonic grease 4B NO.2 ++=+ =+ xssssassasssssssmussiasiisimnsinianies 01 6
SHITTEF Ol lubricant « ==+ s s xssssssssssssssses s s 01 6
4TS GRIR1E FINEB 7 Lubricant for special environments: =« ===+ «==++xssssssrsassseeas 01 7

e Tl e i i 018
FRE T IE B Anglo ransmission SCCUMACY --+++-:+++++cssscssecssesssiassesssssasssess s 019
T S —— 019
ST AR TNEEAE On SIaMiNg torque ++++r++rsrssrssesserserssrssrs sttt se s 020
S T HE BB ENFE D On Overdrive Staring torque  ++++-++++++cssesssessessesssenseusssassstsinssensssssseias 020
S e £ o Ol o ) ) o AR AR 021
STERAE M EMfciency ChAraClerlSlics =+« +r+++»+es+essesersersessenseessessersersessesssessessessessesssassensessenss 021
Bt EER L T D e ————————————— 022

Precaution on design

20 N3 HH S A4 Ak 338 Bearing support of the input and output shafts ===+« +xe=seesseesse 023
T e RO e e —————————— 024
éﬂﬁﬁ?ﬁjglﬁ BREHJLA Sealing mechanism «+==+sssssssnnnnntnnttnt e 026

Precaution on assembly

ZH3EEE T Precaution on assembly -« «=s === =sesrrensnnniaatasaetnta e 026
MG S RTEIRTS “dedoidal state =+ ==+ rsrrenrrnnrrrarirnritraeneesias s 027

TR TEIA T L TR e T ——————————————— 028

Checking main roller bearing

Rk EER S BRI B 5% How to obtain the maximum load moment load = =+««=+++x=: 028
SEH G F BT 5 3 How to obtain the average load «# = ++x===+ssassssrnssarrnanssnnnn 029
EnRERECO . WmnmRS ) wHUAE e
o IR BT BT S5 How (o Oblain the fe =<+ s=sxsesssssssnsenssssssnsasennses 030

SR ENIE HAHE FIFE I BT How to obtain the life under oscillating movement ++++ () 39

BIER SR IAYITE T How to obtain the static safety coefficient ===+ +==sssssssnns 032
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Mechanism of IH tooth profile
IHE 2 2 — #2455 & Harmonic Drive Ik 1 145
ZEEE&IHERTMBENSEREL, TR ERESEM. It
Sh, BEY KSEEENEANIEE. ¥ RXERBR, ZMTREH
EHHESR.

B prRi2EN EEMREEE, REHITERERTHRL SR
REBRHER .

WM A SV B FFRERFELT. BT SRRESEM, R
W& B B B B 8B 2930%. 18 AIHEZB9Harmonic Drive2
— R R A F LSRR RIS SRR, REBER
. BE. NE. ERFGAEEINEEE R ARE.

The IH tooth profile has been devised for HarmonicDrive with a unique mechanism by
pursuing the optimum tooth profile.

It has a special curved surface unique to the IH tooth profile that allows continuous contact
with the tooth profile. It also alleviates the concentration of stress by widening the width of
the tooth groove against the tooth thickness and enlarging the circle on the bottom.

The figure shows how the teeth of flexspline that repeat elastic deformation move against
the teeth of the fixed circular spline.The teeth maintain contact for some time from the
beginning of engagement.

The number of simultaneously engaged teeth reaches 30% of the whole number of teeth
by continuous contact with these teeth. HarmonicDrive that has implemented the IH tooth
profile maintains the smoothness of the conventional mechanism using the involute tooth
profile, and has achieved dramatic technological innovation in precision, intensity, rigidity
and lifespan.

&g

Conventional tooth profile

IHi5
IH tooth profile

RARMERE
Beginning of engagement Optimum engaged status

HarmonicDrive 007



Engineering Data I

ﬁﬁiﬁﬁﬁ*ﬂ)ﬁﬁtb Rotational direction and reduction ratio e — —

# B Harmonic Drive I #E ¥ 77 (@ FE & b 7R Fr 7R o
4N, #EHarmonic DriveB 5 TR £ 5o
CSG. CSF. CSD. CSF-mini. CSF-GH

The rotational direction and reduction ratio of the cup-type HarmonicDrive are shown below.

CSG, CSF, CSD, CSF-mini, CSF-GH
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Rotational direction

1
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B XRABERAELE
R indicates the reduction ratio

B laie from the ratings

.

A Fd

Input Output

(i) 1EAGORIBEXE Rt
(Note) JEA IR IR .

Contact us if you use the product as
Accelerator ® and ®.

@igEEE

Overdrive R+1
WA R R
Wil F4
BlE: MEER
Input: Circular Spline

Output: Flexspline
Fixed: Wave Generator

WA

Reduction ratio

The cup-type HarmonicDrive is composed of the following series.
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Reducer ,_;1
WA HEEE (WG) R
@ £ (FS)

ElZE: Rl# (CS)

Input: Wave Generator
Output: Flexspline
Fixed: Circular Spline

(5) Y
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Overdrive —_Rr

NI =
Wl RRER
BEE: Wi

Input: Flexspline
Output: Wave Generator
Fixed: Circular Spline

Harmonic Drive i 2 bk B SR 28 FARIAE B S SR E

The reduction ratio of HarmonicDrive is determined by the number of teeth of the Flexspline

and the Circular Spline.

TIHEE: Zf

RIEEIEE: Zc

Number of teeth of the Flexspline: Zf
Number of teeth of the Circular Spline: Zc

PEIN RRER
e et
BElE: R
Input: Wave Generator
Output: Flexspline
Fixed: Circular Spline

L

PRI RKRER
Wi Wi
BEE: Fit
Input: Wave Generator
Output: Circular Spline
Fixed: Flexspline

BiEEE

WEE R ERELL AR R T

Ry indicates the reduction ratio value from the Tatings.

008 HarmonicDrive

Reduction ratio

Reduction ratio

o1 Zf-zc
"R, Zf
o1 Ze—f
R Zc

QREEE

Reducer . L
WA BERER = R+
W Wiz
ElE: it

Input: Wave Generator
Output: Circular Spline
Fixed: Flexspline

©)

suEw)

@EEE
Overdrive
N Rl
M RRER
BElE: F#
Input: Circular Spline

Output: Wave Generator
Fixed: Flexspline

i=R+1

“Bi” FZALRIISE : 200
RIZEEI1E5: 202

E010-1
Fig. 010-1

QR EEE

Reducer R
BN 8 R+1
W Wi
BEliE: REER
Input: Flexspline

Output: Circular Spline
Fixed: Wave Generator

@)

QEZEE

Differential
BMERER. 2. NI EAEEES
RAO~OHAHE.

When all of the wave generator, the flexspline and the
circular spline rotate, Combinations @ through ® are
available.

“Example” Number of teeth of the Flexspline: 200

Number of teeth of the Circular Spline: 202

>IN RS
W R
BE: R L ,=_1 —200—202  —1
Input: Wave Generator Reduction ratio R 200 100
Output: Flexspline
Fixed: Circular Spline

>IN RERER
W R
B, ik ik 1 _202-200 _ 1
Input: Wave Generator Reduction ratio R» 202 101

Output: Circular Spline
Fixed: Flexspline



R F ngineering Data

FLIERY Silk hat type

#LIEE Harmonic Drive I ¥e s 75 @ FURE EL T R ET R o
4N, #LIEE Harmonic Drivefl 35l T& £ 5o

SHG. SHF. SHD

The rotational direction and reduction ratio of the silk hat type HarmonicDrive are shown

below.

The silk hat type HarmonicDrive is composed of the following series.

SHG, SHF, SHD

WiEE AR

Rotational direction

E011-1
Fig. 011-1
ORI (2) 3)
) &
Il [ |
I OXRATERMELE .l
B e termnge B
. v
DN L
Input  Output U 7
() 1EHOO BRI E AR DRELE ORELE OELE
(Note) JEZ IR IR Reducer -t Reducer 1 Reducer R
Contact us if th duct TN HE = TN EE == N: ==
ot mionsbepoutss A BEER R gy oERes N
EE: Wi BlE: it BIE: WE%ERH
Input: Wave Generator Input: Wave Generator Input: Flexspline
Output: Flexspline Output: Circular Spline Output: Circular Spline
Fixed: Circular Spline Fixed: Flexspline Fixed: Wave Generator
&
[ ]
L
)
2
@BEZE OBEEE CHEEE Oxz*%E
Overdrive . R+1 Overdrive Overdrive o Differential
N =R BN Fi i=-R BN Al i=R+1 WEER. T, RIS HEHN
i Fit W RRER W RRER KAO~OMASR- )
EE: }E’ii%ﬁ E: W“;@ E ‘When all of the wave generator, the flexspline and the

nput: Circular Spline
Output: Flexspline
Fixed: Wave Generator

MR ELL

Reduction ratio

nput: Flexspline
Output: Wave Generator
Fixed: Circular Spline

Harmonic Drive i i bk SR 4L FARIFE AS HUR E -

nput: Circular Spline
Output: Wave Generator
Fixed: Flexspline

circular spline rotate, Combinations (@ through ® are
available.
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The reduction ratio of HarmonicDrive is determined by the number of teeth of the Flexspline
and the Circular Spline.

FHHIEE: Zf

NIFEEEE: Zc

Number of teeth of the Flexspline: Zf
Number of teeth of the Circular Spline: Zc

bEIN: REER

“Bi” FZARIEEL : 200
RIZEHI5E %L 202

“Example” Number of teeth of the Flexspline: 200
Number of teeth of the Circular Spline: 202

> BN BARES

Wil Wi R
BE: At L =1 _Zf-Zc BE: M L 1 _.200—202 _ —1
Input: Wave Generator Reduction ratio R4 Zf Input: Wave Generator Reduction ratio R 200 100
Output: Flexspline Output: Flexspline
Fixed: Circular Spline Fixed: Circular Spline

bHIN: RRER BN RRER
Wi R W Rl
BE: Rt R =1 _ Zc-2f BiE: &t R e 202=200 =
Input: Wave Generator Reduction ratio R Zc Input: Wave Generator Reduction ratio R» 202 101

Output: Circular Spline
Fixed: Flexspline

Output: Circular Spline

Fixed: Flexspline

WEE R A BUELL EHR R TR

R: indicates the reduction ratio value from the ratings.

R Pancake type

# & Harmonic Drive & Z 77 m R E L IE 2 R E R FIMHEXE
o I, HHEEHarmonic DriveB E T& &R 5.

FB. FR

See the corresponding pages of each series for the rotational direction and reduction ratio
of the pancake type HarmonicDrive.

The pancake type HarmonicDrive is composed of the following series.

FB, FR

HarmonicDrive 009




gﬁi%ﬁﬁﬁlﬁ Terms on the rated table

Harmonic Drive B8 E & 6N S EM LB EHM
FERNHEESBERINEXRES.

The ratings of HarmonicDrive consist of 6 values and inertia moment.
See the corresponding pages of each series for values from the ratings.

u gﬁ E iﬁ ﬁE E012-1
Rated torque Graph 012-1

R NEEE 20001/ minft B B IFE L 1 2k 4R

This indicates the permissible continuous load torque when the input rotational speed is 2000 r/min.

RENNHEEE

. E.R’JE.IJ:HTE’JQI’F“&E%%E ( gm‘ 01 2 1 ) Abnormal impact torque

Permissible peak torque for start and stop (see Graph 012-1) € 0 [ T £
BHEILEN, REARENEE, 2AATESEENREIERS S | R
Harmonic Drive.
BUE R EER LA IE B BN AT E.
Load larger than the steady torque is applied to HarmonicDrive by the load inertia moment for start and stop.
Values from the ratings show the acceptable value at peak torque.

+

— [

Time

PR AT

Load torque

=i

21
BEHHREENRITRERE P
Permissible maximum value at average load torque Start
PR, ABETUR, FiHEH RSB0 TEYE. (R
MEROHER TN LAY R BEENTFE. —
FHREEE GTEAN: FERE2R) BEMERBER, sH
RATMERERTRPSURERERZE. BRADITE.

When the load torque and input rotational speed change, the average value of the load torque needs to be
obtained.

Values from the ratings show the acceptable value at average load torque.

When the average load torque (calculation formula: Page 012) exceeds the value from the ratings, generation
of heat degrades the lubricant earlier and accelerates the abrasion of the teeth. Due care should be taken.

BREFTRXEE (8RE0121)

Permissible maximum momentary torque (see Graph 012-1)
BB AR . RSN R EEENSN, EEERAIND. T
TR T R %}ﬁi%@ﬂ‘]%ﬁﬁ%ﬁﬂ’]mﬁkﬁﬂ’]%ﬁﬁ
AN, ITXMEEEREREIRERS. FER X FEASSG" X
FRE" TIENNR.

Unexpected impact torque may be applied from the exterior except regular-load torque and load torque for start
and stop. Values from the ratings show the acceptable value at the time.
The frequency of applying this torque is limited. See “On intensity” and “On lifespan” section.

BFFEREALE. FFTEHEMANEE
Permissible maximum input rotational speed, permissible average
input rotational speed

HEEAMSTE, TEERANEEETIERMRHETE.
(EHymANERITEAN: FE0125T)

Use the input rotational speed within the limit of acceptable values shown from the ratings (calculation formula
of the average input rotational speed: Page 012).

WERE

Inertia moment

RGNS RRERM ENEDDIRE.

The inertia moment on the axles of the wave generators of each model is indicated.

%?Eﬁﬁ%ﬁ'ﬁ On lifespan

WA ERRIERES

Lifespan of the wave generator E012-2
Harmonic Drivef{E AiFaBUR TR & £ MANERSFw. 58 S
RERMRARE, R ERM A HEETTE R,

The lifespan of HarmonicDrive is determined by the lifespan of the wave generator, and you can calculate this
by the rotational speed and the load torque just as with a general ball bearing.

Peak torque at start/stop

japmisa sl

S
fm

BB |

Torque on steady state

Max. momentary torque
Pty il

— g

Time

SHATEBHTRERE +

Wave Generator rotational speed

]

4R

Buckiing torque.

()-07

)

%0121 ~
Table 012-1

o

& AR

Lifespan

©

R KE

Racheting torque

e CSF,CSD,SHF,SHD,
Series name CSF-mini,CSF-GH

Lo (10%HHIRZE) 7,000/t 10,000/ Bt

L1 (10% damage probability) 7,000 hours 10,000 hours

Leo (FH{EAFEd) 35,000/)5Fit 50,0007\ A

Lso (average lifespan) 35,000 hours 50,000 hours

CSG,SHG

W& ERREAES (Lo)

Lifespan of wave generator (L o)

R —|
BEEREAER iﬁm'ﬂfﬁ”ﬁ”

Permissible maximum momentary (orque

Rk

Load torque (when the rated torque is 1)

N WA OO N

L (BUEEAEN 1 )

25t012-1 TR

Formula 012-1 Rated torque

_ Tr Y [/ Nr 0
Lh=Ln - Tav 0 Nav 105 108 107 108 100 107
BEEROEEY (k)

%0122 Total frequency of the wave generator
Table 012-2

Ln | Lesbem@nsar @) _ P
P BE —RIERTIERERTE" P& MAHarmonic Drive. Bid “ERKHE
Tr e $E3EE" {# Fi4 & B Harmonic Drivek 4 B HBREIR .

Nr HERE (Note)

Rated rotational speed Use HarmonicDrive within the range of “Normal operation area.” Using it beyond “Emergency operation

W T B (TEAR: ERE0128) area” may result in damaging HarmonicDrive earlier than usual.
Tav i -2 LI n

Average load torque on the output side formula: Page 012)
Nav | FHASEE GEAR: #0%012%)
Average input rotational speed formula: Page 012)
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QE:HEE'E On intensity

WERARE

Intensity of flexspline
HTZE#eREAE#MERT, EHikHarmonic DriveffEiE 521N
ZRWRRESRE AEEHRITHE.
TERE. B ENNEITFEERENHEN AR ERES RIR
DAL SRS
BRE AR KEE (hHEE) HEELFHEIRES RRABRR
B, MEBIREFTTFETREEMEITREERTHR. Bk Ak
REREFGHE, EXEERERREIRERS

As flexspline repeats elastic deformation, the transmission torque of HarmonicDrive is calculated based on the
fatigue strength of the bottom of the flexspline. Values of the rated torque and permissible peak torque for start
and stop are those within the fatigue limit of the

bottom of the flexspline.

Although the value of the permissible maximum momentary torque (impact torque) fully endures the fatigue
limit of the bottom of the flexspline, it could generate fatigue fracture if it frequently exceeds the permissible
maximum momentary torque. Therefore, the number

of applications of impact torque is limited to prevent possible fatigue fracture.

RIE M AR AR (E R R A AR HUNESE , WRE RACHEHIA BRI -
Restriction on the bending frequency of the flexspline by the rotation of the wave generator while the
impact torque is applied:

1.0x10% ([@]) (frequency)

IRIEHR R BR IR v S i AR AE (R BB IT R L.

You can calculate the permissible frequency of impact torques from this restriction on the bending frequency.

230131
Formula 013-1
1.0X104
N=————
2X——Xt
60
%0131
Table 013-1
BIFRH NI
Permissible frequency N frequency
MR AR Y 1F FARY (] t sec
Time that impact torque is applied
LR % A SR RORE I n t/min
Rotational speed of the wave generator

HREREEE, REHRM2R.

The flexspline bends two times by one cycle of the wave generator.

A

EE
Caution

BHETAHE, RRAESRERS I,

Exceeding the permissible frequency may cause fatigue damage to the flexspline.

WEH ¥ %E

Buckling torque
BEREFLTEERS TERE ) ERTEERER, FReX
ERMRET, FAZRPBREERM, FRHER.
e R B RE 25 R A FE B R 4E
When excess torque is applied to the flexspline (output) with the wave generator fixed, the

flexspline causes elastic deformation, buckles on the body before long and will be
destroyed. The torque at the time is called buckling torque.

BHiEE, HFEL4EEHATHarmonic Drive AA] g Ao
When the flexspline buckles, HarmonicDrive will be put out of commission.
Therefore, exercise adequate care.

>

i
o

5
3
=1
@

W EE

Ratcheting torque

EERZEEENMEREERN, EREERKERRPIRKET
NIZFIR LSRN S SRE R ERE . IHIMKBEA AR, 1t
ISR SE AR AR DMV AE (RUTHAER BER S RERIINEXE
W) o« MREZEBMNAKMBLSERHIZE, SHTRITKENE
HERMESRERRERYER. BENRERMANERE

o

When excess impact torque is applied during operation, the engagement of the teeth between the
circular spline and the flexspline may be put momentarily out of alignment instead of damaging the
flexspline. This phenomenon is called ratcheting, and the torque is called ratcheting torque (see values
on the corresponding page of each series). Operating the drive without fixing ratcheting will result in
earlier abrasion of the teeth and shorter lifespan of the wave generator bearing due to the effect of the
grinding powder generated by ratcheting.

A

EE
Caution

REMRMBAIEES H PR ARIES . WE013-1FT
TERMREIKRS. KNREEERSLZERS. 5
HERIHR, FHAEE.

When ratcheting is caused, the teeth may not be correctly engaged and become out
of alignment as shown in Figure 013-1. As operating the drive in this condition will
generate vibration and damage the flexspline, adequate care should be exercised.

A

EE
Caution

RE—RBNEENSHIER, ZEHRU LR
MEIREEEEG=ER. BSHRNER.

Once ratcheting is caused, the tips of the teeth are worn and the torque value
generated by ratcheting will be lowered. Pay due attention to this point as well.

E013-1
Fig. 013-1

W%

Circular Spline

e

Flexspline

X—RSWRAELE SRS

This condition is called “dedoi-dal”.
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ﬂ%lﬁﬁ. Model number selection

— ki, ARAGLEREEE—EOABELERORT. § MRS RENREE
%Eﬁ?ﬁﬁgﬁﬁﬁﬂ;;ﬁgm %gégfiﬁffﬁ’%ﬁﬁiﬂ"]%?ﬁ«ﬁ Flowchart of model number selection

o MO, E AT AHI 8. TEIRIE L TR AR E TR S HOE 2
BB H BB EN T N EE, TRUBORE. o e e s e smme
LS, AEER, SMABRKMERTERM (WHEZR) BRF zoEpEamitassst.
7]%—?3&2%5??&1% y JH.’, ) iﬁ ﬁﬁ%%kﬁiﬁij}%ﬁ\ ﬁi;ﬁ%ﬁmﬁ( Select a model number according to the following flowchart.
HEBREGIUEBRESREZE. (3BE028T1 “FHARMFIN") If you find a value exceeding that from the ratings, you should review it with the upper-level

In general, the servo system is rarely in a continuous constant load state. The input ~ Mdel number or consider reduction of conditions including the load torque.

rotational speed, load torque change and comparatively large torque are applied at . e . . ., T 9
start and stop. Unexpected impact torque may be applied. ggﬁﬁt&fiﬁﬁtﬁgﬁ fEHarmonic Drivedf t fIHEAN ) 51 5%
These fluctuating load torques should be converted to the average load torque in Cotan i D Eoeep ) (e ) @ B Gt clsk GF et Erv G (0 et e
selecting a model number. pattern: Tav (Nm).
As an accurate cross roller bearing is built in the direct external load support (output
flange) of the unit type, the maximum moment load, lifespan of the cross roller bearing 3[ niets o|T4[3 + Nz  t2 | T2[3 +++nn * tn | T3
and the static safety coefficient should also be checked (see “Checking the main roller Tav =
bearing” on Page 028). Mt +nzetz+ome ta
: + RIEUTEHEREER S, To<KEYRBRENBIFRAE
. ﬁ ﬁﬁiﬁ*ﬁiﬁ H”Jm'l'k Select a model number temporarily wi-:h; the 1oﬁxv;g Dondlllgns Tav < Permissible ﬁx\mum value
Checking the load torque pattern citheleveragelload forpe
‘ onet T P _ (BRERFIMTER)
B, WREEMSERENER. BWATERHSARE. B e
First, you need to look at the picture of the load torque pattern. E014-1
Check the specifications shown in the figure below. Graph 014-1 B T _ o S ot mOt;
no av (r/min) oy = oo
Calculate the average output
N -|-1 Tn rotational speed: no av (r/min)
T2 TERBELL (R) o ni max S
! ) ! ni max SARIREL M ZHITIRE- o N
° ﬁ I I | Obtain the reduction ratio (R).
R | | | Alimit is placed on “ni max" by motors.
g : : T :
3 ¥ : : / : RIBTHMHEE (noav) TR
e N
S ! ! R L (R) HEHTY _
! ! | I LT BINFEE: niav (r/min) niav=noav°*R
_ ! ! | | i ime Calculate the average input rotational speed from
| | T3 : : | the average output rotational speed (no av) and the
: t1 : tz : t3 : t4 : tn : reduction ratio (R): ni av (r/min)
- : : ‘ ‘ ;
2 L ; ; ‘ IRIERE MR (no max)
2 5 ! ) ! ! ! R (R) HHHBE
5 H | | i i | BNEEE: nimax (r/min) ni max = no max * R
= N1 i i ns 1 Nn i Calculate the maximum input rotational speed from
5 E Q— — h Q— the max. output rotational speed (no max) and the
b=t ﬁ : : | | : reduction ratio (R): ni max (r/min)
H | l ' |
>< ni, N2 nnj'il $14]1§ o N N N
L i B WNGHEENRSRBER 0 o KEETHBAIER (/min)
n1, nz and m indicate the average values. Time EEHEMA. e e s A )
Check whether the temporarily selected  nj pax < BIFEEHMNEEE (r/min)
model number satisfies the following i, < Permissible max. input rotational speed (r/min)
condition from the ratings.
THEH & AR E
Obtain the value of each load torque pattern. AT, TRELTHRERENE LT IFIEEREE (Nm) HEMR.
o Check whether T1 and T are equal to or less than the permissible peak torque (Nm) value at start and
ﬁ ﬁ%fﬁ T. ( Nm ) stop from the ratings.
Load torque
Aif e t. (sec)
Time
Output rotational speed o ( r/min )
B ﬁiﬁTﬁ%ﬁﬂ%@E%E@Eﬁlﬁl@ﬁ%i(%iﬁ (Nm) ﬁﬁulﬁc) N
> = eck whether Ts is equal to or less than the permissible maximum momentary torque (Nm) value from the
<BEEHEERS R e ! " v
<Normal operation pattern> o
= &R
A Zh Y Tiv tic M k] %
Starting time 2 3
= s
EEEIEEE Tos t2v N2 B &
Steady operation fime Fus ARIB BN R 5 B 086 H1 85
Bt (BuZ) B To o o SH EnAIR Ete, i B BHER 106
Stopping (slowing) time g B, AMINEETHEEAE Ns= B ) Ns 10X 104 (%)
= i o nse R (times) (times)
1?1:)151 Tas tas Na EHlEs (i el Mty 6 (nme 2 O as
Break time from output rotational speed ns and time ts 60
when the impact torque is applied, and check
o whether it satisfies the usage conditions.
<BEEE>
<Maximum rotational speed>
5 i i H 58 H no max
Max. output rotational speed
I=E—3 At .
= NFR ni max . N 2 .
Max. input rotational speed gfﬁg@fﬁ’ﬁﬂ“ L10=7000 * ( I ) . ( _nr ) ((f:"‘.fIETJ))
Ay . = A - N H ours;
(@S R ERATIR G ) Tav nav
(Restricted by motors)
SRR, AT B O A R A R B S T4 4 B0 AE T A
(BREO1T)
<Impa\ct torque> Check whether the calculated lifetime is equal to or more than the lifespan of the wave generator
it 0 I % £ P Tse tse Ns RO
When impact torque is applied
<EREHEm>
<Required lifespan> \
; P Lo=L (EE) —
Lo=L (hOUrS) The model nu:n;ber is determined.
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B SiEETH

Example of model number selection

& R E

Value of each load torque pattern.

et Tn (Nm)

Load torque

it iE] tn (sec)

Time

) 585 nn (r/min)

Output rotational speed

<BREEEN

<Normal operation pattern>

2R T1=400Nm. t1=0.3sec. n1=7r/min
Starting time

b i) T2=320Nm. tz=3sec. nz=14r/min

Steady operation time

f2IE (Ri®) Bt T3=200Nm. ts=0.4sec. n3=7r/min
Stopping (slowing) time

EHLAT Ta=0Nm. t4=0.2sec. na=0r/min

Break time

<RE >

<Maximum rotational speed> .
EEHHiEE no max = 14r/min
Max. output rotational speed

BRMNER ni max = 1800r/min

(BT FE ZW EHATIR o)
Max. input rotational speed
(Restricted by motors)

<M

<Impact torque>

TN iR 5 KR Ts=500Nm. ts=0.15sec. ns=14r/min
When impact torque is applied

<EREAER> L10=7000 (HE])

<Required lifespan>

L10 = 7000 (hours)

R f B B4R S i B H [mHarmonic Drivedi i MIFE MR F 14 1846 Tav (Nm)

Calculate the average load torque applied on the output side of Harmonic Drive from the load torque pattern: Tav (Nm).

3\17r/min * 0.3sec * |[400Nm|3 + 14r/min * 3sec * [320Nm|3 + 7r/min * 0.4sec * [200Nm|3
V= Tr/min « 0.3sec + 14r/min * 3sec+7r/min * 0.4sec

HEE o

the ratings on Page 037.) Thus, is temporarily selected.

RIBUTEUHEREERS. Tav =319Nm<451Nm (B CSF-40-120 R EENRTIFERE: SRBRIER. £0370) . gk

Select a model number temporarily with the following conditions. Tav = 319 Nm < 451 Nm (Permissible maximum value of the average load torque for model number CSF-40-120: See

THEHFHHHEE: noav (/min)

Calculate the average output rotational speed: no av (r/min)

WEREL (R) .

Obtain the reduction ratio (R).

RIBFESHHEE (noav) FUREELE (R)
THEHFHHMAEE: niav (/min)

Calculate the average input rotational speed from the average output
rotational speed (no av) and the reduction ratio (R): ni av (r/min)

RIBEFEHEE (no max) FUFELE (R)
HEHERHMAEE: nimax (r/min)

Calculate the maximum input rotational speed from the maximum output
rotational speed (no max) and the reduction ratio (R): ni max (r/min)

Tr/min ¢ 0.3sec + 14r/min ¢ 3sec + 7r/min * 0.4sec

no av= =12r/min

0.3sec + 3sec + 0.4sec + 0.2sec

1800r/min

———————— =128.62120
14r/min z

ni av = 12r/min * 120 = 1440r/min

ni max = 14r/min * 120 = 1680r/min

I EREERR SRR ARMERBEMA.
Check whether the temporarily selected model number satisfies the following
condition from the ratings.

ni av = 1440r/min <3600r/min (B S40MF1F 1% Ni5E)

Ni av = 1440 r/min < 3600 r/min (Permissible average input rotational speed of model No. 40)

ni max =1680r/min<5600r/min (B S40MBFRESWMAIEE)

Ni max = 1680 r/min < 3600 r/min (Permissible max. input rotational speed of model No. 40)

WIAT, T BEELFHERES. FILRHBITIEEREE (Nm)
HER.

Check whether T1 and T3 are equal to or less than the permissible peak torque (Nm) value at start
and stop from the ratings.

T1=400Nm<617Nm (B S40i23). IR BIFIEEEE)

T1=400 Nm < 617 Nm (Permissible peak torque at start and stop of model number 40)

T3 =200Nm<617Nm (B S40i23). IR BIFIEEEE)

T3 = 200 Nm < 617 Nm (Permissible peak torque at start and stop of model number 40)

WINTsRBLFRERMBRETITRAELE (Nm) HEMR.
Check whether Ts is equal to or less than the permissible maximum momentary torque
(Nm) value from the ratings.

Ts =500Nm < 1180Nm (EIS 40K 8] B iF i K¥24E)

Ts = 500 Nm < 1180 Nm (Permissible maximum momentary torque of model number 40)

R BE 0 i o 4 AR B PO %80 HH 355 ns PR [E)ts , ITEH BIFR
B, AWAREHEERSME.

Calculate the permissible number of times from output rotational speed ns and time
ts when the impact torque is applied, and check whether it satisfies the usage
conditions.

104
s = =1190<1.0X 104 (4)
. i
2 WM T20 g p5gee (7

THE {5 A A R E o

Calculate the lifespan.

294Nm\® [ 2000r/min \ (Ftja])
Lio = 7000 ( ﬁ) (
10 319N 1440r/min | (hours)

AT EHMERSGREEEE T RAERNERGGRE. (SRE01151)

Check whether the calculated lifespan is equal to or more than the lifespan of the wave generator (see Page 11).

L10=7610>7000 (if%& 4 2ERI{EAFHETIE: Lqo)

L10=7610 hours > 7000 (lifespan of the wave generator: L10)

R LRGSR E

is determined from the result described above.

Model number

T S5

)

7

SR

JinkE S

Review of the operation conditions and model number
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K FiEiBF on ubricant E—————————

BB O TR B4 T T B T T i 7 2

firl DA - dy g s s N N ®016-1
AEA. GHREDNRERBAZEAEBREEE. U S NEE _____ Tabl 0161
B, FRAEHERTIA. AHKITRE. B2, BINESEATY oo g s
}\_ETJ.*%?.)\;I\ﬂi%HEL . . HiERE Harmonicii#liglg SK-2
%?EHEE‘]?&E?Euﬂ’hﬁﬁﬁﬂ(]i[f]iﬁ‘ﬁ'] , 1%%2'6\%017350 Grease Harmonic grease SK-2
Grease lubricant and oil lubricant are available for lubricating the component type. Harmonicii#igfg 4B No.2
Grease lubricant is standard for lubricating the unit type and the gear head type. You do not Harmonic grease 4B No.2
need to apply grease during assembly as the product is lubricated and shipped. g LA
fS_ee Page 017 for using lubricant beyond the temperature range described in the right-hand 'T%F ﬁﬂ'{ﬂ gﬂfﬁoﬁéfz gﬁgg prlessgr:{gg%GSB
igure.
#016-2
Table 016-2
SK-1A 0C~+40C
R SK-2 0C~+40C
4BNo.2 —10C~+70C
TH ISOVG68 0°C~+40C
(F) MUETRBE, SRMNEERELFA40CUARERER.
Keep the hot section up to 40°C above the ambient temperature.
ii# 75 R iiE 8 77 Grease lubricant
WARERE BARNEESERE
Types of lubricant Compatible grease by model
Harmoniciliglg SK-1A Harmonic grease SK-1A RIBFES. HILHARRE, EEEBELERAR. BB TER. €
% yHarmonic Drive A &% FIDiRAE, Sp L& s Mamiatasan A—MRER, EESK-1ARKSK-2.
M. MRS ENTS. Compatible grease varies depending on the model number and reduction ratio. See the
This has been developed as grease exclusively for HarmonicDrive and is excellent in durability and efficiency following compatibility table. We recommend SK-1A and SK-2 for general use.
compared to commercial general-purpose grease.
Harmonicifi]iﬁ'ﬂﬁ SK-2 Harmonic grease SK-2 %#016-5
Table 016-5
% /N8 Harmonic Drive A& T RiAEE, BIEERERMFREL, TR me
BB RS RENDRYR. Vol RN NN
This has been developed exclusively for the compact HarmonicDrive and is excellent in smoothness during
wave generator rotation by liquefying extremepressure additive. SK-1A - - - - O O O
Harmonicil‘ﬂi%ﬂ‘é 4B No0.2 Harmonic grease 4B No.2 SK-2 ©) ©) ©) O — - -
HCSF - CSCRIAFRME AR, RHMELEKEAEGHNANSE, 4B No2 A 14l A 14181010
IeAMEBE KRR BSE B R E A
This has been developed exclusively for the CSF and CSG series, has the fluid characteristic suited to longer
operating life and is used for a wide temperature range. Taﬁ”g%g
(i) S
=
1.5 AR DB L AEEEH. S A D LA I I
AR L TS A AR £ T T8 ‘ SICIA — T -1 -1T-Tololo
#5591 £ (& AHarmoniciT B E4B No.2R, 52 TS RIBE L. ) o T o To 1o T A~ 21 A
R R PR A UBEA TR - s - T-totolotlolo
EREMS- - EIETEREEMN. REFEEGR, H{ERORIRIZH T .
1T
2. {5 F34B No.2i8ig ls I BME R EIZ A1, BRI CRR &R AL =
B HETR. HRENEEERBEESAHTME, NLGIRETEMN0.0ZE %;j 40 45 50 58 65 80 90 | 100
004 %o
(Note)z-% SK-1A O O O O O O O O
1. A seal mechanism is required for grease lubrication. SK-2 A — — — — — — —
Take the followif t for the rot d th rface-contacting joints.
In partculr, a stong seal mechanism i required in using Harmonic groase 48 No.2. 4B No2 ojojojojojolo]O
Rotor: Use an oil seal with a spring.
Parts-contacting joints: Use an O-ring or sealing agent paying attention to the warp and flaw on the plain
surface.
2. Harmonic grease 4B No.2 becomes soft at the portion (near the wave generator) that is subject to shear.
Although the consistency varies depending on the operating conditions, it is about JIS consistency No.0 up
1000 #0163
Table 016-3
NLGI#5#3 ENo. BEHEEE
JIS consistency No. Mixing consistency range
0 3556~385
00 400~430
#016-4 #016-7
Table 016-4 Table 016-7
R SK-1A SK-2 4B No.2 iR B SK-1A SK-2 | 4BNo.2
il A i B i B RUEH Tt A 1 (@) (@) ©
Base oil Refined oil Refined oil Composite hydrocarbon oil Durabilty
it R B FE
EHE7 HEE HBEE I7E Fretting resistance 9 O ©
Puffing agent Lithium soap base Lithium soap base Urea .
T s A A o
. . . . ow-temperature performance
AT REARF . Bt | AREARMF Efb | RERMA Hftb S——
Additive Extreme-pressure additive, others | Extreme-pressure additive, others | Extreme-pressure additive, others gi] i% BIE 7?_" i @ @ A
rease leakage
NLGI#5 %8 ENo.
NLGI consisterﬁy No. No.2 No.2 LN
HFE (25C) ~
e o 5T} 265~295 265~295 290~320
R p ° °
Py 197°C 198°C 247°C
ShIR HE Ze RER
Appearance Yellow Green Light yellow
RIFFw FHRESE FHREE FHREE
Storage life 5 years in sealed condition | 5 years in sealed condition | 5 years in sealed condition
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R F ngineering Data

W iE 8 RE E iR 8]
When to replace grease

Harmonic Drivef&iE SIAHIEFRR KIZE
ﬂl‘ﬂo

HBRENERERRBREESN, BEESSHENR, BHEERRH
1THBEESR. MTEO17-1AT/R, HFEHABEERTIEEIER,
RYE DB IR B 5 I R 48 B T R 808 A 5 2 AT A 2 1) 78 AR O SE # g
BEE. FHHRBEEBHAMTESERN, WEIUTHEARXITES

SRBHEEERERR

HELXXNHS

IR R E AT B A o o the aleaation formul £017-1
Abrasion of the sliding parts of HarmonicDrive is influenced by grease performance. Grease ymbols of the calculation formula Table 017:1
performance changes by temperature and deteriorates rapidly as the temperature rises. — . i "
Therefore, the grease needs to be replaced earlier than usual. Graph 017-1 below indicates Ler ﬁ&pﬁﬁzﬁfgﬂ%ﬁ?iiﬁﬂﬂ Nuﬁ%ﬁlof
the time to replace the grease from the relation between the grease temperature and the to rated torque or more rotation
total number of rotations when the average load torque is equal to or less than the rated
torque. Obtain the time to replace the grease from the following calculation formula when (KT e S5 SR I B T He B ) =
the average load torque exceeds the rated torque. Ler Replacement timing if it is equal Number of See thﬁgﬁﬁ T2
o N N to rated torque or less rotation i
446 B AEAB L T S ABRT RO A Soir
Calculation f la when th load t ds th ted t - “ ”
alculation formula when the average load torque exceeds the rated torque Formula 017-1 T ;ﬁi%iﬁ Nm,kgfm 5}%@%%@]#\] ﬁi«%
3 ated torque See the “Ratings” of each series
_ Tr
Ler=LamX T—
av T 8 0 24 1 B 4R HEAK: SBE012H
av Average load torque on the output side Calculation formula: See Page 012
B ERAE: Lom (FHRBEERTFHEEER)
When to replace grease: LaTn (when the average load torque is equal to or
E017-1
less than the rated torque) Graph 017-1
10" ! !
I T
ke 8 S5
Life of grease
K53 AN
TSE 4B N
RS 0.2
E- S N \
# o 8 109
p=] T T—TT T TT—IT—T1—\
meo 1}
Heeod ‘\
#Hss \
K g 2 \ SK-1A
Rz SK-2
cif \ N )
DR \
Ege
m§ £
E5g100 i
ey H&AERRERES
B es Life of wave generator
ll—l. ~ o
107
20 40 60 80 100 120

AiEEEE (C)
Grease temperature (C)
Life

WEEERIG
Other precautions

1iEE G SHMMEERER. ki, AEREE FRIBEHHarmonic
DriveE F R MHIFRH

Avoid using it with other grease. HarmonicDrive should be placed in an independent case
to be built into the equipment.

2IERRERNTHALE (BRE048T E050-2) KkES, BsEAE
LB i3 RERESE (B NEEE: {RT1000r/min) Bf{E FAHarmonic
Drive, AIRESIEABAR, WEHEREE RN DENRERS.
When you use HarmonicDrive with the wave generator facing upward (see Figure 050-2
on Page 048) at low-speed rotation (input rotational speed: 1000 r/min or less) and in one
direction, you should contact our branch office as it may cause lubrication problems.

3. X TFASRREB IR
BRASHE TR TSR 30878 5 it R REU T AR E, (B
EIREE RIS TEH AR K.
Grease leakage of unit type
Although appropriate measures are applied in unit structure design to deal with grease leakage,
please strengthen the sealing mechanism depending on operation conditions.

XIRKRERHERF B R TRIREN10%.

enerator indicates the 10% of damage possibility

W ERREEERS TV RHREDR T REREESRERINOTHEEEXET.

See the corresponding pages of the design guide of each series for “Recommended dimensions of the inner wall of the case(”“Coating-guide” and “Application quantity.”

HarmonicDrive 015




Engineering Data I

HarmoniciEigf§4B No.2k18 FAiEEZEIN Precaution for using Harmonic grease 4B No.2

iz FiHarmonicii#i#f§4B No.2BTHR &H#JiE&Harmonic DriveRyziE (BRI HRUNBEREEYIYE) , HiEIX
TR B R FHRHFS.

Based on the fluid characteristic (by means of shearing stress softening and regular electrolytic coloring) of Harmonic grease 4B No.2 which
suited to HarmonicDrive, carry out the following operations to increase lubricant lifespan.

ez FE A EH & M A ISR D8 iR

Apply grease on contacting parts during initial running stage

Qb £ B iEMER = SN R = £ BN R

Remove the initial abrasion powder from contacting parts during sealing stage

QA AP FE R TR DB AR

Reapply grease on contacting parts

W3 5E LA {E LR T EED

Precaution for performing the mechanism operations above

O 7 E B bR

When applying grease
RERZTTHI4B No. 2B ishEE 3% B R B HE K T E S 08
T, BRAERFNARRERTREERLTR, KAEHHTER.
The 4B No.2 grease in container will become harder as its static placing time extends.
Please mix the grease intensively to make it soft before applying.

QX TFZULAE (Fiink)

On aging treatment (sealing running)
BEEEEEFISSEEAAE, ATERARNEFESTR, <EBERIZHarmonic DrivefI&#MED, MMkSEIFH0EBEERE.
Hitt, #EHFERATZULET .

With the real aging handling before running, the grease becomes soft and flows to every contacting part of HarmonicDrive so as to perform its higher lubricity. Therefore, it is
recommended to use the following aging treatment method.

- ERARABEERTE0C (FAXEARMNSREEXLE) .

Make sure the internal temperature is lower than 80°C (rapid high-temperature aging treatment is not allowed).

- WONEEH: #LE41000r/min~3000r/min, FEZATREERN, MRAIREMMESIZEHRERFHHMR.

Input revolution: 1000r/min~3000r/min. With possible lower revolution within this range, the effect is better.

- BUALIERE : BRF20 M L.

Aging treatment time: keep it more than 20 minutes.

- BULAEFEER: ERATREY K HEER.

Operation region of aging treatment: expand its output rotating angle as much as possible.

WEHERFREZL, FEARERAER.

Contact us if you have other questions.

HIEET oil lubricant

[ Rihiop:i ]k ik

Types of oil
PR EIEEEA [T Awitim2f (j/E) 1SO VGe8] .
Mg LS ER R REEE AT S,

The specified standard lubricant is “Industrial gear oil class-2 (extreme pressure) ISO VG68.”
We recommend the following brands as a commercial lubricant.

#018-1
Table 018-1
i E ey ®E RRISAR | REEAR B8R #HEERM H e General&ill | NOK%&#
Standard Mobile Oil ESSO Showa Shell COSMO Qil Japan Energy NIPPON Oil Idemitsu Kosan General Oil KOK KLUBER
Tk Fisitim2 EZ I SPARTAN RIGEER | RHETEERH ESi#til Bonnok WA= | Generalfif Sintesso
(ME) Mobil gear Omala Oil Cosmo gear ES gear Daphne super gear General Oil
Industrial gear oil class-2 600XP68 EP68 68 SE68 G68 M68 LW68 SPi5#t D-68EP
(extreme pressure) SP gear
ISO VG68 Bonnok AXE8 ROL68

WARRE R E

When to replace oil

F—R 1Z3E FF IR 5100/ NE

First time 100 hours after starting operation
T 0 =S FiEFE1000/N S ES64 A
Second time or after Every 1000 operation hours or every 6 months

BE, EAEHESRIFRITE R,

Note that you should replace the oil earlier than specified if the operating condition is demanding.

WA E I R RRENT RN HE S RERTIMIRITEREEX .

See the correspanding pages of the design-guide/ of each series for “Oil level,” “Oil groove working size of the flexspline” and “Oil quantity.

W E i EE

Other precautions

1.5 S EARREM. i, HRFRE EREHHarmonic
Drive & T BIMAI =R o

Avoid using it with other grease. HarmonicDrive should be put in an independent case to be built into the
equipment.

2 RIS50) k. EFERFITMANEEMLEERN, RIEERZEHN
TEAESREDBARIER, LRSS ERAIER.

When you use model number 50 or upper level at around the permissible input rotational speed from the
ratings, you should contact our branch office as it may cause lubrication problems.
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R F ngineering Data

RS AIRE AiEE T Lubricant for special environments

TRBEHHE (4FF016-2 “ERIAGETEE" M) |, ik
BB FEHE & E TR B R AR ESE Bl R & A& .

When the ambient temperature is special (except the “temperature range of the operating environment” on

Page 016-2), you should select a lubricant taking the operating temperature range shown below into
consideration.

Harmoniciigigf§4B No.2

Harmonic grease 4B No.2 Tafeo(;lgj

iTEESEeE —10C~+110C —50C~+130C
=8 SR
=0 m PR 78 71
High temperature lubricant Tf’.‘foﬂ%ﬁ

- EZEBAE28: E£ZAM (K) —5C~ o
]:]E‘sﬂea ! N'Iobilirease 28: Mobil IO? ( 5C~+160C
iiihcd EFSHC-626: XZAiH (#) —5C~ °
! Oil Mobil SHC-626: Mobil éil 5C~+140C
iiE R iE
Low temperature lubricant ijg?g_g
Multemp SH-KI: thEliHAE (#) —30°C~+50"
l\elaltemp SH-KI: Kyoéo Oilla 30C~+50C
iEI%HE ISOFLEX LDS-18 § IA: NOKZ &%
rease - ecial A: 9B~ o
Isoflex LDS18 spepcialz NOK KLUBER 25C~+80¢C
SH-200-100CS: TORAY (#) —A0C~ %
B SH-200-100CS: Toray Silicon 40C~+140C
1
ol Sintesso D-32EP: NOKZZ &3} ° p
Sintesso D-32EP: NOK KLUBER —25C~+90C

+ HarmoniciiE/#i§4B NO.2894E iR S5 Bl 2 & RHarmonic Drive
BIMRE RAFIEMER HETRE. (FTRIREE. )
The operating temperature range of Harmonic grease 4B No.2 is the temperature at the lubricating

section with the performance and characteristics of Harmonic Drive taken into consideration. (It is
not ambient temperature.)

# A LR ESE B 215 0iE 7 B miE ARIEE, £%Harmonic
Drivef)iEH &4 (AEHEIE. BiE. SHEPS) Bil. It
S, ELRBEAMEERESEESER, FEXFHarmonic
Drive&H S MM RHITEREE, BRIESOEZNAER.

As the available temperature range indicates the temperature of the independent lubricant,
restriction is added on operating conditions (such as load torque, rotational speed and operating
cycle) of HarmonicDrive. When the ambient temperature is very high or low, the materials of the
parts of HarmonicDrive need to be reviewed. Contact us in this case.

NS EEE E T HarmonicidiB 4B No 27 KiER & H F A6 & EFH
SZHarmonic DriveliZ3E5E4E1E M. BRNSHTRES K
g EREG, MATTEE AR EEE MEA.

You can use Harmonic grease 4B No.2 in the available temperature range if you consider increase

in the running torque of HarmonicDrive due to increase in viscosity at low temperature and the
grease life due to oxidization and deterioration at high temperature.
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KX FRIE on rigidity

EARRSSR, WHRIRIE . SR SN RN ERAN. .
EEBRH RN SHERN, B0 EHNXERE T EROHR. ez

Rigidity and backlash of the drive system greatly affects the performance of the servo
system. A detailed review of these items is required before designing the equipment and
selecting a model number.

WA

Rigidity
BaAN CREER) BE, mEHN (F) BMEER, BHH i
SEELF5EIES LA oo
E020-12 1R B 7050 0 L /e MR dE5E MOFF SR, 72 IE 51053 Sl 3t T
+TO/— TORYHA HH A B R LA BIM AR . GEMRA “HE-HER ’ L
KEE" , BERLA0-A—B—A—B —AMIKLZL. XFHarmonic B
DrivedINI M, “HE-HERETE" HANEENREARES
#o (BAI: Nm/rad)
ME020-2/T7R, % "HAE-HERLHE" FA3IKE, FXEH
HIBEHEHS BFEAK . Kon Koo
Fixing the input side (wave generator) and applying torque to the output side (flexspline)
generates torsion almost proportional to the torque on the output side.
Figure 020-1 shows the torsional angle quantity on the output side when the torque applied
on the output side starts from zero, increases up to +T0 and decreases down to —TO0. This is
called the “Torque — torsional angle diagram,” which normally draws a loop of 0-A-B-A’-B’-A.
The slope described in the “Torque — torsional angle diagram” is represented as the spring
constant for the rigidity of HarmonicDrive (unit: Nm/rad).
As shown in Figure 020-2, this “Torque — torsional angle diagram” is divided into 3
partitions, and the spring constants in the area are represented as K1, K2 and Ks.

Ki-- 3555 ) “07 & “T RUBEEH

The spring constant when the torque changes from [zero] to [T1]

Koo 5N ‘T B T2 HSBEEH

The spring constant when the torque changes from [T1] to [T2]

Koo BEAEEE "T." DR ERBEER

The spring constant when the torque changes from [Tz] to [T3]

AR

Torsional angle

@

5 148

+To Torque

[E020-2
Graph 020-2

B

Torsional angle

T, T Torque

WAEERITERG Habs

Example of calculating torsional quantity Backlash
LICSF-25-100-2A-GR:AfI, itHHHEE (6) . mERMATERTHIMEESE, EIMEERN ]‘%’)RT)'L?TT
The torsional quantity () is obtained from the example of CSF-25-100-2A-GR. EI'H‘T EfHik, NENARERBELEERT. Z2RRA NS
ﬁ;k%;EWIJ\Tu:ZQNmﬂTJ' When the load torque is extremely small (TL1=2.9 Nm) ;%‘:Harmonic Drlveﬁi’éﬂﬁﬁﬁ‘ﬂﬁﬁ IETJ Bﬁ%":%ujﬂ “O" ) ﬂtﬁﬁﬁ%
HFEEATIT, BHES0.HITEAXI TR, RIENEERNRA KT (B3ATNE) ZENEK. M&R
As the tc-)lzqt;:(is T1 or less, torsional quantity 6.1 is represented as follows. 7;’|J E(];];E%ﬁﬁﬁﬁﬁ-\- , i{£$ﬁ)\ﬁ[“ N {'E$ﬁt|j {U[UIEUEE’\]E%*&E%UJ\
B =Tu/Ki E,‘] °

=2.9/3.1x10* As hysteresis loss is mainly generated by internal abrasion, it is hardly generated, and
only a small allowance is represented in the diagram when the torque is extremely

=9.4x10%rad (0.33arc min) small.

N N _ . _ As the allowance of the tooth engagement is suppressed to [zero] for HarmonicDrive,
ﬁﬁ%ﬁﬁj‘]TLz_B’QNmE‘T When the load torque is TL2=39 Nm) the backlash quantity is caused by the clearance of Oldham’s coupling (self-aligning

Lo = N N — hanism) of the wave generator. The value measured on the output side by fixing
HTFEELTT- T2 8, AEE0L.MNITEARNMTHAR, e ot side i i
As the torque between T1 and Tz, torsional quantity 8.2 is represented as follows. the input side is very small as shown on the corresponding page of each series.
B2 =0:+ (TLQ—Tw)/Kz

=4.4x10*+(39—14)/5.0x10*
=9.4x10*rad(3.2arc min)
Mesh, ERMEMGENNSHAEE A ERFTRGHHEER2E, MEE
L
EERE.
The total torsional quantity when the load is applied the other way round will be double the
quantity obtained above plus the backlash quantity.

LRt ES
Hysteresis loss
7N 020- 1E’Jf)%ﬁ,l§lﬁ)ﬁ' Eﬁﬂu%%EEELEIJ%ﬁmE?E ., BEFERE A
“o" B, AEAER TA 0", SBEAMMERKE (B—B).
A )R 2 AR D :?ﬁ}:hé'eo

As shown in Figure 020-1, when the torque is applied up to the rated value and is brought
back to [zero], the torsional angle does not become absolutely [zero] and a small amount
remains. This is called hysteresis loss.
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ﬁ}%{%ﬁ%f& Angle transmission accuracy

%021-1
Table 021-
AEEREBERERESNRERECREGAR, Eid FrEHHm oer AEELEE
WERESKRREGLNEEREZEHNER, BREELRE. Angle transmission error
Angle transmission accuracy indicates the difference between the logical rotating angle and 0 MAERE
the actual rotating angle as the angle transmission error when any rotating angle is given as ! Input rotating angle
an input. 0, SERRE H rEsE A E
Actual output rotating angle
R Harmonic DrivefJiEi#EEE (i=1:R)
Reduction ratio of HarmonicDrive (i =1:R)
E021-1 20211
Graph 021-1 FormLL‘llIa 021-1
_ o
o AAAANLARAN AMARAAAANAAARAANAAN Ber=6:——¢
| VIV VUV VTV YV VYTV VY
;E:F*h-‘zﬁj] On vibration
Harmonic Drivef £ B f&15IR 2 B 5 B B < 1E A S 2 15 2 AR RE IR
FHHH.
53l 2 BT & EHarmonic DrivefE N HIHR ZNZ B9 E A TR S Fa FH 5 450213
RHEMEBMNEFRIPEREBRERAN S I IRRKE, Harmonic A
Drivef B EEAXIREMMBEWAAILM, FiEHETFTERIIH o K
®itiEm. = 5\
The angle transmission error elements of HarmonicDrive may appear as rotating vibration of
the load side inertia.
Especially when the characteristic frequency of the vibration system including Harmonic
Drive overlaps that of the chassis or load inertia, it generates a resonant condition that
amplifies angle transmission error elements of HarmonicDrive. Observe the design guide of
each series. Taﬁeo g;fg
. . pam s e ) B ¥&Harmonic DriveZEFI Y
L5, Harmonic DriveRf EEAIRE B 5> EE 2 155 A\ B Harmonic . | FHRMEGRENY Hy
Dr|ve1ﬂ*’1§_}:ﬁ’-§ﬁﬁ$§ 1 }T\Fﬂzz}i E(]i';;%ﬁkﬁ ° _[H_’, s i%%fgﬁkﬁﬂ(] The characteristic frequency of the vibration
Eﬁi%?%iﬁ)\&ﬁgﬁl\,‘]z{% system including Harmonic Drive
Tv;o angle transmission error elements of HarmonicDrive correspond to a cycle of the input K |S-|a_rmonic DrfiveEI‘Jﬁ%ﬁﬂ Nm/rad ?ﬁaﬁ'%?“ﬂ*ﬁxﬁ:ﬁ
shaft from the mechanical viewpoint of HarmonicDrive. Therefore, the frequency is double p””? CO:tamo SETETENIYD ¢ pages of each series.
the input frequency as it is the main element of the error. J AHIRE kgm?
Load inertia

&%z B &Harmonic DriveZE KRN R BIE BIRSIEAF=15Hz, Witk
FEVE AR (N) 4

If the characteristic frequency of the vibration system including HarmonicDrive is F=15 Hz,
the input rotating speed (N) is expressed as shown below.

230212
Formula 021-2

N = 15 + 60 = 450r/min

HeEEEIR A (450r/min) P& 4R,

The resonant condition is generated in the rotating speed area (450 r/min).
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Engineering Data I

ETFEENHEEE On starting torque S ————————————

FBENEESE R FE % Harmonic Drive HEZEFK, EEHAM (FEM) 5
TnEEAERT M (M) Friarek—BRiE F=£r "R RiEE".
BRIERLEFIRNBEARKE, TRELARKERN 1/2~1/3.

Starting torque means the instantaneous “starting torque” with which the output side
(low-speed side) starts rotation when a torque is applied on the input side (high-speed
side) of HarmonicDrive built into the case. The values in the table of each series indicate
the maximum value, and the lower-limit value indicates approximately 1/2-1/3 of the
maximum value.

1]
S
©
(]
o
£
=
@
o
5
=
|
u

MEFG Khdk, FEEE: +20C

Measuring condition: No-load, ambient temperature: +20°C
WEDEENNEFT S LERIWELET.
See the corresponding pages of each series for starting torque values.

XBRIREHESRBEEAFENRRTMEEZY, BEASESEER.

Use the values in the table of each series as reference values as they vary depending on the usage conditions

XTI FEFEEIFEFE On overdrive starting torque S ———————

M3 AR S SE R 1549 Harmonic Drive 2R3 Z 74K, m4HM (M)
HEAEABES, S\ (5 ERA) FF I HERE — R IEL =2k “ R FFIA4EAE
BRIKRLIITHEEARKE, TREYASRKEN1/2.

Overdrive starting torque means the instantaneous “starting torque” with which the input
side (high-speed side) starts rotation when a torque is applied on the output side (low-speed
side) of HarmonicDrive built into the case. The values in the table of each series indicate the
maximum value, and the lower-limit value indicates approximately 1/2 of the maximum
value.

MESFMH Thik, RFERE: +20C

Measuring condition: No-load, ambient temperature: +20°C

Wi EREENHESTSNERIINEXET.

See the corresponding pages of each series for starting torque values.

XBRFIFR EBESRBEAFENTRAMEAEZN, FEASEEER.

Use the values in the table of each series as reference values as they vary depending on the usage conditions
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THHIETERERIBELATMKAST, EHarmonic Drive s E
BN (SERM) . A=ERERERHOEABITITESERN
Bl xR ERER023- 1M ELUHEER.

FZF100LLSM R L, BN E R BRI RIE EEHITITE.

No-load running torque means the torque required to put HarmonicDrive under a no-load
condition. The graph of the no-load running torque shown in this catalog depends on the
measuring condition shown in Table 023-1.

Add the correction values shown by each series to all reduction ratios except those of 100.

B A HEITEENHERS L& RIIMEXET.

See the corresponding pages of on each series for no-load running torque values.

%‘Eﬁ##'li Efficiency characteristics

HECEAUTEEMEIESR.
The efficiency varies depending on the following conditions.
WEELE

Reduction ratio

L LapN3d

Input rotational speed

W 4R
Load torque

WEE
Temperature

WEE&EG (EENMEREERE)
Lubrication condition (Type of lubricant and the quantity)

A7 B R LR R R IR RIRIER 0232 E £ HHHER .
The efficiency characteristics of each series shown in this catalog depends depend on the
measuring condition shown in Table on the table 023-2.

B ENYEBSRERINEXED.

See the corresponding pages of on each series for efficiency values.

BREBERHY

Efficiency correction coefficient
AEEEIE/NTHUEREER, BRMEMRER.
BIRERRFINEECERBRITELHEERMKe, FSEUTIHE
I EH R,
If the load torque is smaller than the rated torque, the efficiency value lowers. Obtain
correction coefficient Ke from the efficiency correction coefficient graph of each series to
obtain the efficiency using the following example of calculation.

T &R Example of calculation

PACSF-20-80-2UHAMI, HHEHMTHRETHEN (%) -
BN 1000r/mim

FEHEFE19.6Nm

TiB7TE: JOBIEIEA (HarmoniciaBAg SK-1A)
IEEFIRE: 20°C

FE20 - BIELLBORIFUE M A34NM (FiER: FO037R) , Hik#
%Etba50.58, (0=19.6/34=0.58)

Efficiency n (%) under the following condition is obtained from the example of
CSF-20-80-2UH.

Input rotational speed: 1000 r/min

Load torque: 19.6 Nm

Lubrication method: Grease lubrication (Harmonic grease SK-1A)

Lubricant temperature: 20°C

Since the rated torque of model number 20 with a reduction ratio of 80 is 34 Nm
(Ratings: Page 037), the torque ratio a is 0.58. (0=19.6/34=0.58)

WRIER023-1, T EHRRBIERHKe=0.93
The efficiency correction coefficient is Ke=0.93 from Graph 023-1.

W 71 245 56 519 6NmETHI3ZE N =Ke + nR=0.93x78=73%.
Efficiency n at load torque 19.6 Nm: n=Ke - nR=0.93 x 78=73%

ME 1
Measuring condition

R F ngineering Data

T FIZI{THEFE On no-load running torque S ———————————

%£023-1
Table 023-1

iR
Lubrication
condition

B EE 100
Reduction ratio
Harmoniciigigfs  SK-1A
e Harmonic grease SK-1A
] Y B S b
'EITE,H;EET% Name Harmonicii#igfg SK-2
Jubrication Harmonic grease SK-2
wHE EfsHE (BRERTINEXET)
ppl aty. i ication qty. (See pages of each series)

AR IR A H2000r/mingYIE R TE A2/ NR LR S(1E

The torque value is the value after a trial run for two hours or longer at an input of 2000 r/min.

XA R T B S S R AR .

Contact us for

oil lubrication

N==
U E &1 #0232
Measuring condition Table 023-2
e TR SR T Y ZE S E
Built-in by building the built-in precision into the product
fighitE | MERPITHEEEE (SRERIIMEXED)
Load torque The rated torque shown in the ratings (see the corresponding pages on each series)
Harmoniciilli#fg SK-1A
2 Harmonic grease SK-1A
iR Y | EREER Name Harmoniciiigfg SK-2
Lubricating Grease Harmonic grease SK-2
condition lubrication
RHEE EfgHE (BRERIIMEXET)
pplication qty. i ication qty. (see the pages on each series)

XAE R IR BHE SR A IR
Conta

us for oil lubrication.

HMEMBERY (CSFRF)

Efficiency correction coefficient (CSF series)

EIEZRH Ke
Correction coefficient Ke

E023-1
Graph 023-1

1.0

///
0.9
0.8
n =Ke * nr
07 o= BRI A
Efficiency at the rated torque
0.6
0.5
0.4 .
B4ELhq __ Loadtorque
3 Torque ratioa &5 = EEKR
* Rated torque

0.1 02 03 04 05 06 0.7 08 09 1.0
BRAELL

Torque ratio

KA TR T HE R AR RIS 212 [E R Ke=1

Efficiency correction coefficient Ke=1 holds v

n the load torqie is greater than-the ratéd torge:
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Engineering Data I

i iEEZE Precaution on design E

81136 Design guideline

AT % EHarmonic DriveBItERE, B TETIL &

Pay attention to the following points to bring out the performance of HarmonicDrive.

OFF@NE. Rt WHEREEIZAR D,

The input shaft, the circular spline, the output shaft and the case shall be concentric.

QREEFR ESREMBAEE S, FHitkFEERIEHE 3.
As thrust force is generated to a small degree on the wave generator, movement in the shaft
direction should be stopped.

®HTHarmonic Drive—Fu A, BEEEHRRALIENEE, FEitkigxt
FEEF NG iR R BURE R AT R TR E .

Even though HarmonicDrive is compact, it transmits a large torque. Therefore, join the
flexspline and the output shaft with a bolt and compatible tightening torque.

OFeLEBURE, FkTANEHRTERRBEFRTIRIT.
As the flexspline is subject to elastic distortion, the recommended size should be applied to
the inner wall of the case.

®% NhFng b AR AR AR B A ERM2 R, AR
HEDWETEREE AR, MEABRNEY, BAEQRRERTRLE
E&RBA.
The input shaft and the output shaft should be supported with two points with appropriate
bearing space. It should be structured to bear all radial loads and thrust loads so that no extra
force is applied to the wave generator and the flexspline.

CERRFLNREAEZERTSBUZRNRBRAER, FESER
ERMEZBEMIER. SHTRRTERBEERS&IT.
The mounting flange diameter of the flexspline shall not exceed the boss diameter of the
flexspline. Attach “R” on the flange that is in contact with the diaphragm. Use the
recommended size for parts.

OFEFACHRIEERAERLR, FRRFIHBBAS 5= EEM.
A C-type retaining ring is used to hold the hub of the wave generator. The hook of the
retaining ring shall not interfere with the case.
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[E024-1
Fig. 024-1
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R F ngineering Data

#
6 N %60 S Sl B 5l & 323 Bearing support of the input and output shafts o751 ;)1%
BT AN SRERENBSE, Fik N s s A e
i ryx BB ERM2aZE, FuUxZim L ENNTERRAE. o
EAEHNEE, BAEREEZERNELEME RN Output

Hesh, AEERRBIRR, 15 1E e 43 ) K A ) i R B AR .

E1025-1 B 7R B 2 B B L B 7 1o

As the component type endures external load, the input shaft and the output shaft should be
supported with two points with appropriate bearing space. It should be structured to bear all
radial loads and thrust loads so that no extra force is applied to the wave generator and the
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flexspline.
Use the bearing pressurized to the radial and thrust directions to remove the gap. i
An example of bearing layout is shown in Figure 025-1. Output
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Engineering Data

9&%1&2‘2%%% On the wave generator

MR % BRI 44

Structure of the wave generator
Harmonic DrivefJif & 425 6118 1 B 30 41 9B B 5 BU AR
wAMASENN—FEAMER, RESRINARBEMER.
FEESRERTINIMLE,
REERNE ARG RIARI TFR.
The wave generators of HarmonicDrive include an Oldham’s coupling type with a
self-aligning structure and an integrated rigid type without a self-aligning structure, and
which is used depends on the series.

See the diagram of the appearance of each series for details.
The basic structure of the wave generator and the shape are shown below. E1026-1

EHH
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Fig. 026-1
1 [K
L Ih
-
> Ty 6
B Bk T B —{RE
Oldham'’s coupling type Rigid type
N3 B e ) 0262
Structure of Oldham’s coupling Fig. 026-2
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O HARRFFL

Retainer
Q@ B R &R
Wave generator bearing
@ HEkEROR
Wave generator plug

@ SRR

Insert

© EiZEE

Rubwasher®

® CEIRIR

C-type retaining ring
O RRERLE

Wave generator hub



BNA#FBEHRXAERT

Maximum hole diameter size of the component type ?%0022771
RERERITEFLZMEIMRT B, BRINERLAIRHEXR
RASEER#ITEE.
AR SETE R~ E AJISHIE . M BRKERN, HRITAATL
STEERZEAEENE. H
The standard hole diameter of the wave generator is as shown in the dimensional outline
drawing and may be changed in the range up to the maximum dimension shown in the
table.
The JIS standard is recommended for the key groove size. The valid length of the key shall
be the value fully durable for the transmission torque.
HEIBRKRTRARSR, AR AFREKKHET ARG,
ZEATHEBEEARAERORRETHEBR, ENEXLE
HENTRAR. (IMHESESRERESRTHEE. )
Oldham’s coupling mechanism may be eliminated to make a hole diameter larger than the
maximum size.
The maximum hole diameter can be up to the value shown in the table below taking
deformation of the wave generator plug by load torque into consideration. (This is the value
including the dimension of the key groove depth.)
%0271
BT mm
Table 027-1
Unit: mm
was 8 11 14 17 20 25 32 40 45 50 58 65 80 90 100
h;ﬁﬁﬁ;m ((:177)) 3 5 6 8 9 1 14 14 19 19 22 24 28 28 28
NS — — 3 4 5 6 6 10 10 10 13 16 16 19 22
BXARS — — 8 10 13 15 15 20 20 20 25 30 35 37 40
%027-2
B{T: mm
Table 027-2
Unit: mm
oS 8 11 14 17 20 25 32 40 45 50 58 65 80 9 100
BXAZOV 10 14 17 20 23 28 36 42 47 52 60 67 72 84 95
BACHRE. | 57 6.7 7.2 76 | 113 [ 113 | 137 | 159 | 17.8 19 | 214 | 235 | 285 | 31.3 | 349
MR & AR R R 1 S AT Bl E
Thrust force of the wave generator and shaft fixation Hoar-2
AT RACHEMR L, B Harmonic Drivef)il & 4 28 i )1 & £ 163,
fEAREN (£008TIHD. @. @) 1EFART A N1 R R a1 1EF.
(E052-2)
5N, EABEYL ($5008TIH@. ©. ©) {EMIHhE N6 5RENERE
[E{Ez. (E052-2)
BREFME S (BAE) MEE TRTEARXTHEBH. i, WEHSR
BIEEFHNARAMEAET L. SHRER. REER R EEELEENER
HEABEROER, EAATEANTEHNME. TRETHERZYE
T, #ER AR LN & & 2R HE E9RT .
Thrust force is applied on the wave generator during operation due to elastic deformation of the flexspline of F F
HarmonicDrive. S = =
The thrust f d d (@D, @ and @ on Page 008) works in the diaph direction of th i
fle:spli:les(FiogrSree L&zz-z;swii{ee ttl:;eﬁ:rust forc: Tjsed a[;nan z%Zrdnve ‘(Né;r (2) :nd e@ cI;pP;aggemOO{;r)evcvcl)?Es?n th: ’ﬁEETJ.E/‘J igﬁﬂﬂﬁl\]
opposite direction (Figure 052-2). EEFEJ 7]7-?[1:1 Eﬂi FEJ j] H[E.'
You can obtain the thrust force (maximum value) of the wave generator with the following calculation formula. Thrust force Thrust force direction
Thrust force varies depending on the operating condition. It tends to increase and shows almost the same direction when the when the speed is
value as that obtained by the calculation formula when the torque is high, when the speed is very low and speed is reduced increased
when the rotation is constant and continuous. Work out a design to eliminate the thrust force of the wave
generator in either case.
(iF)
ERRERRBRIZE I DIBETH SRNEER, B0 EHRICERS.
Not:
(Coontea)ct us when you fix the wave generator hub and the input shaft with a retaining screw.
%£027-3
Table 027-3
AL HEAN
Reduction ratio Calculation formula
30 F=2X-LX0.07 Xtan 32° 3t027-1
D Formula 027-1
50 F=2X-LX0.07Xtan 30° MBEZFR: CSFRT]
Model name: CSF series
80l E —ox L o BS: 32
80 or more F=2x D %0.07Xtan 20 Model number: 32
ML : 50
Reduction ratio: 50
4 AR 382Nm (BRE IS AEAE)
a5 S RE027-2 Output torque: 382 Nm (maximum permissible momentary torque)
F Thrust force N See Figure 027-2 382
(215)X0.00254 F=2X——————X0.07 Xtan 30°
D (Model Number) X0.00254 o (32X%0.00254)
T R Nm F=380N
Output torque
HarmonicDrive
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IEE $Ii‘i Precautions on assembly

ZE Sealing mechanism

ABFAETER AR MR, MR 4EFFHarmonicDrive B B i At , w4 74E AL
TEEHA.

The following sealing mechanism is required to prevent grease leakage and maintain the
high durability of HarmonicDrive.

B ik g | e M (BEHAT) o M,
Rotating and sliding area EWIJ%E:T?E&IHE%O

Oil seal (with a spring). Take care regarding flaws

BEE

on the shaft.
St I o S ORVIR. BiH. KB TELHL
Flange mating face and mating EE?‘I‘U&OH/%E’] [%,Ro

O-ring and seal agent. Take care regardlng distortion
on the plane and how the O-ring is engaged.

ERAERHYRNBEHER (EE
{# FLoctite 242) B2 Ko

Use a screw lock agent (Locktite 242 is recommended) or
seal tape.

- BRFLER

Screw hole area

(GE) 432 BAHarmonici@igl§4B No .2k, EE#&HIT LIAET.

(Note) Observe the description above for the particular use of Harmonic grease 4B No.2.

b
WEBHEML EFEEHTE
Area requiring sealing Recommended sealing method
WMHE=RRE
BILLL R %
HERE ERORR (MALE=R)

Pass-through hole in the Use O-ring (attached to our product)

W | S e
Output side mating face
s | AEHBRKBETHEM
RIIBETHER (33 1E FLoctite 242)
Spanner screw area Screw lock agent with sealing effect
(Locktite 242 is recommended)
E=REE fEFJORIR (PALR A=)
Flange mating face Use O-ring (attached to our product)
. ik . TSR, W
Input side B ZHL 0t R I E= L RIEHE

Select one with an oil seal. Those without an oil
seal should be structured so that an oil seal is
attached to the motor mounting flange.

Motor output shaft

2B F B ETN Precautions on assembly

B T4A%AT IR, Harmonic DrivefEiZ#:AIgE R &R BN,
5 L#TLEE?Iﬁfﬁﬁiﬂz@

HarmonicDrive may generate vibration and abnormal sound due to problems during assembly.
Perform assembly based on the following precautions.

WA RREE R
Precautions on the wave generator

1.5 £ 28 S oy 38 97 [o] iR %2 A 28 B 7 B (R e
A R R R I SERE AN o

Avoid such assembly where excessive force is applied to the wave generator bearing.
You can smoothly insert the wave generator by turning it.

2 fE AR R BT MR R ERE, BETEERMER.
PR IMEFIEREER (SRERI "BEBE" ) .

Pay attention so that the effect of misalignment and turnover is within the recommended
value (see “Built-in precision” of each series) for the wave generator without Oldham’s
coupling mechanism.

BRI REESED

Precautions on the circular spline

1 NRRENFEERERY, EBEEN.

Is flatness of the mounting surface poor or distorted?

2FINBETILH R TR . BREELIBERIEN.
Is any embossment of the screw hole area, burr or trapped foreign matter found?

3. ﬁ%wh;éi‘fﬂ&ﬂ***ﬂﬁ—ﬂiTﬁlﬁﬂulu&iuﬂ]ul L 5 55 )
BT

Have chamfering and relief working of the corner been conducted to prevent interference
of the corner of the circular spline in the house built-in area?

S ARMBAREXER, BURRERSISE, RAALBOEET
%, FE.

Can the circular spline rotate built in the house? Does it interfere with or catch on any
part?

5 FRE ARSI AAEREN, BINBRANTERTER. 20H
Figgr EMNMTEERBERE SN EEEREM, EREeRES
TLE.

Does any bolt inserted into the mounting bolt hole interfere with the circular spline and
rotate irregularly due to the bolt hole being misaligned or oblique?

BB E— R MR E LT Z S, m’eﬁm%ﬁﬂﬂ%%ﬁwzﬂ’]
7]:'—73@%5‘1‘%%, AREBRBAERETE. s, BEBREY
LI RoxIT R,

Do not tighten the bolts with the specified torque all at once. Tighten the bolts temporarily
with about half the specified torque, and then tighten them with the specified torque.
Tighten them in an even, crisscross pattern.

7. ENEITHEFAIREE MR R T, FIERATsER%.

Avoid pinning the circular spline if possible as it may reduce the rotational precision.

EW. ATEEERE

026 HarmonicDrive

BRERTESED

Precautions on the flexspline

1HNREENFEERERY, REBEEN.

Is flatness of the mounting surface poor or distorted?

2HNIZSTALIBREEE . BRKBURNGRIMEN.
Is any embossment of the screw hole area, burr or trapped foreign matter found?
3N BN R RAREABEE T A AMIUREIEINT, NEthes
ZRTH.
Have chamfering and relief working of the corner been conducted to prevent the
interference of the corner of the circular spline in the house built-in area?

AR AERILANEER, BANRRINCERTER. 2%
EEIﬂ%gﬂmﬂﬂul%}?lﬁﬁﬁ?ﬁ'—ﬁiiﬁii&m. fEiRte e
DoeflafrEy b;lt inserted into the mounting bolt hole interfere with the circular spline
and rotate irregularly due to the bolt hole being misaligned or oblique?

S5ERE—RMERBAEEEFRER. iﬁﬁ’ﬁﬁ}ﬂﬁ’ljﬁﬂi%%ﬁ
1/2E’]jJ;Lﬁﬁ§’*H'HT}%, AEBRBNEEETE. LI,
R B BLINUF ROR T R

Do not tighten the bolts with the specified torque all at once. Tighten the bolts
temporarily with about half the specified torque, and then tighten them with the
specified torque. Tighten them in an even, crisscross pattern.

6.HINSRILESH, REFERKBHENESG. ZEBNER
B, ATEERATFAEANBEREFRERER.
Does it engage with the circular spline in an extremely unbalanced way when it is
combined? If it is unbalanced, they could be misaligned or not upright.
NEHEE

7 RBAEN, BAENEFOM SRR E
Eo

|Avoid hitting the tip of the teeth on the opening and inserting the circular spline with
excessive force in assembling it

L ESE gk 2i-)ii

On anti-rust provision

Harmonic Drive R % B SEHERA 75 4018
EESLER S RIE R R ERIRB R LS,
PiEA0IERT, & EIEIACIER .

The surface of HarmonicDrive is not anti-rust treated.

Apply antirust agent to the surface if required. Contact us if you would like us to provide
the surface with anti-rust treatment.

BEALTLHEE
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WE NS IRIZIRE “dedoi-dal” state

B

ME020-15F, FRMAELMERHFHARSHERRS. BR, FHUANES i
4 001 A MAILS , SR = BB E R i ol e s o1

B, BRI S ME029-2BT RIS S F R MRH YT 5. LR
RS BRI D TR AR RS . R EERMAREE N RSE
%, NAATRES RN EIES IR, BER.

It is normal for the flexspline to engage with the circular spline symmetrically as shown in
Figure 029-1. However, if the ratcheting phenomenon, which is described on Page 011, is
caused or if three parts are forcibly inserted and assembled, engagement of the teeth may
be out of alignment as shown in Figure 029-2. This is called “dedoi-dal’. Note that the
flexspline will be exhausted and damaged earlier if it continues operating without the
problem being fixed.

WSS RBHRERE

How to check “dedoi-dal”

FERATRAEWAETREERE SRS

By performing the following methods, check whether “dedoi-dal” is caused or not.

]
b}
©
(]
o
£
=
o
o
(13
=)
&
w

WM RBIRE FE029-2
“Dedoi-dal” status Fig. 029-2

@ RIBEDNRE K & SRR R RN S TR BIR  E

Judging by the irregular torque generated when the wave generator turns

1) TRBRETIERAFRERIWNM. NRERFEHR AERAT
FEHRENMAES. MRFERARGEINER, WRTE
AIRERE S S RE .
Lightly turn the input shaft with your hand in a no-load condition. If you can turn it
with average force, it is normal. If it turns irregularly, “dedoi-dal” could have been
caused.

2) RREFRBREERHV LN, BELABRSTERRE. B
N TEHRREAESHSRNERENLA2~3ER, MERR
BRAIREREERE S RE .

Turn the wave generator in a no-load condition if it is attached to a motor. If the
average current value of the motor is about 2-3 times the normal value, “dedoi-dal”
could have been caused.

ML BB Z s
@ MEFZHPEHIRSBFIF % Deflection of the dial gauge Graph 020-1
Judging by measuring vibration on the body of the flexspline
WE029-1F1R, ERERNTARMRDATLBLNEL R, B P

SERMEEREN, RREEEMES, BHERNTBRELEITH Dedoidal

% +
R0 g
The scale deflection of the dial gauge draws a sine wave as shown by the solid line in ° Nor‘jal
Graph 029-1 when it is normally assembled. When “dedoi-dal” is caused, the gauge draws a g s .
deflected wave shown by the dotted line as the flexspline is out of alignment. S’E Y y \\ Yz y I~
[
° \ /
2l /N / /7
w HA \ 3 Y
25 o N | e
5% h ]
% Zd] 180°}ﬁ§'§ Rotational angle
a 180° rotation of the wave
— enerator
360°HE4% ¢
360° rotation
M AR ERBEE 0205
Measuring the deflection on the body of the flexspline Fig. 029-3
Foar%
Dial gauge

TFanl ™
B M
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Engineering Data I

F MR HITIN Checking main roller bearing S ————————

HEMREHRFRARARER VR FHARTEEI MG (MHEZR) -
(CSF-miniZ 51 5% A4 s AR Bk 3K )

ARFRFASTMRE, BWIARARBRNE. BANERFGURBSRERH.

A precision cross roller bearing is built in the unit type and the gear head type to directly support the external load (output flange)

(precision 4-point contact ball bearing for the CSF-mini series).

Check the maximum load moment load, life of the bearing and static safety coefficient to fully bring out the performance of the unit type.

BEHRARIESBERIINEXET.

See the corresponding pages on sach séfies for main shaft bearing

1]
S
©
a
o
£
=
@
o
5
=
|
u

fAINH B Checking procedure

O WILBRKOFHEENE (M max)

Checking the maximum load moment load

HEEXGBEENE (M max) Pn‘ikﬁiiﬁ#ﬁ%ﬁ (M max) =FiFN4E (Mc)

Obtain the maximum load moment load (M max). Maximum load moment load (M max) < permissible moment (Mc)

@ WMERE®

Checking the life

WEEEE A (Frav) . FHMEHE (Faay) Pi‘l‘ifé[ﬁ]ﬁﬁ%ﬁi (X) « HEARRELY (Y) bi‘l‘ﬁiﬁﬁ%ﬁﬁﬁ%ﬁ

Obtain the average radial load (Frav) and the average axial load (Faav). Obtain the radial load coefficient (X) and the axial load coefficient (Y). Calculate the life and check it.

@ MINBERERHE

Checking the static safety coefficient
HEZmMYHEFHRAT (Po) WIS RERE (fs)
Obtain the static equivalent radial load coefficient (Po). Check the static safety coefficient. (fs)

BRAEHFNERITE A% How to obtain the maximum load moment load

BAREERNE (Mmax) HIHEFZNT.
EHIAM max<Mc

Maximum load moment load (M max) is obtained as follows.
Make sure that M max<Mc.

& ; =
0301 SMNER T B AE B E030-1
Formula 030-1 External load influence diagram Fig. 030-1
Mmax = Frmax (Lr+R)+Fa max - La
. o k=7
20301545 nE B
Symbol of formula 030-1 o301 = " éud N e
e [=3ehnks4
BXAE@ERAE 2K E030-1 Radial load nty ‘
Frmax Max. radial load N (kgf) See Fig. 030-1. Fr "
B 513 £ HRE030-1
Famax Max. axial load N (kgf) See Fig. 030-1. s

BRE030-1
Lr La _ m %:i% 030-1.
SHRE030-1 R &R I
R REE o ‘R 5

Offset amount See Fig. 030-1 and “Specification of the main L
roller bearing” of each series.

hiE 2k

Axial load

Fa Lr R

028 HarmonicDrive




TR E A% How to obtain the average load
(FiyiEm s d - T4 2 - F8HEH)

(Average radial load, average axial load, average output rotational frequency)
REfEMME AT, REAFHOE, WIAMANERSE®.
If the radial load and the axial load fluctuate, they should be converted into the average load
to check the life of the bearing.

EHEmMAE (Frav) BITERZE

N
How to obtain the average radial load (Frav) 230311

Formula 031-1

, Bt REAHEXEZERHEAFH, BtXENESEKERREAFs.
Note that the maximum radial load within the t1 section is Fr1 and the maximum radial
load within the t3 section is Fra.

TSRS (Fro) BITERE U

How to obtain the average axial load (Frav) Formula 031-2

B8, Bt X PEIHE S 3 Far, Bt X I8 B &R K Hh1E $ 200 Fas
Note that the maximum axial load within the t1 section is Fa1 and the maximum axial
load within the ts section is Fas.

TG (Frav) MBS ks

How to obtain the average output rotational frequency (Frav) Formula 031-3

]"E] ﬁ%{?"’ﬂ (X) Em]‘ﬁ] ﬁﬁ%*y’ﬂ (Y) H@i‘[‘%ﬁ“}ﬁ How to obtain the radial load coefficient (X) and thrust load coefficient (Y)

+

BNE

Radial load

=+

BhEr

Axial load

+

S EES

Output rotational frequency

Fri
Fr.
|
} > i ]
} Time
I
|
|
|
I
|
Fa, |
Fa.
|
1 > i} 3]
} Time
I
|
t! t
i
|
I n.
ni
> [ jg)
Time

20314
Formula 031-4
Faav
1.5
Frav+2 (Frav (Lr+R) + Faav - La)/dp
Faav
>1.5
Frav+2 (Frav (Lr+R) + Faav - La)/dp LT/ L/

AR031-4H S

Symbol of formula 031-4 031-1

Table 031-1
Frmax | TFHEERBE |\ (g | SR FHRBGERE (SRLR0)

Average radial load See “How to obtain the average load.” See Formula 031-1.

Famax | THHERE |\ (g | 88 PHRBERE (SRAR012)

Average axial load See “How to obtain the average load.” See Formula 031-2.

N S HE030-1
Lr La m See Fig. 030-1.
R RER m | BEE0ARERAM "EMEONE .
Offset amount See Fig. 030-1 and “Specification of the main roller bearing" 3

dp RFHHEER m SRE0-1RERIIN “EMAMAME".

Pitch circle diameter of a roller See Fig. 030-1 and “Specification of the main roller bearing" of each series.

(Engineering Data) 3£ B>k 3




Engineering Data I

% {EFAEMBTTE % How to obtain the life

. SRAOE S TIB AR 032-1 HHBH.

& ZEHEFGE (Pc) AIBITAIN 032-2 HHSH.

S Obtain the life of the bearing by Formula 032-1.

a You can obtain the dynamic equivalent radial load (Pc) by Formula 032-2.

o)

=

g

(e 230032-1 2A3032-2
g Formula 032-1 Formula 032-2
u

J

AR 032-209FF S £032-2

Symbols of Formula 032-2 Table 032-2

Frav FEHfEmE i E N (kgf) SB "FHRHMITERE (SBAX03141)

Average radial load See “How to obtain the average load.” See Formula 031-1.

Faay FAIMEAE |\ (gp) [BR PHRBMIESE (BRLR012)

Average axial load See “How to obtain the average load.” See Formula 031-2.

AR032- 1S

#032-1 EFHHEER SRES-1RERTI AL
Symbols of Formula 032-1 Table 032-1 dp Pitch circle diameter m See Fig. 030-1 and “Specification of the
L1o EFH %frf hour . of a roller main roller bearing” of each series.
Life
L X EEAHRL _ SRAR031-4
q:iﬂﬁjﬂj Egﬁ . § gﬂ “zFﬂﬁikB(]ﬁ-gﬁ%” Radial load coefficient See Formula 031-4.
Nay Avefage G r/min St;‘e “How to obtain the average load.” "
rotational speed v thm fER R EL SBA031-4
— §E§§?§?‘JE’\] “imﬁmmﬁ" Axial load coefficient See Formula 031-4.
C B § cﬁfﬁﬁaﬁﬁlg N ( kgf) See “Specification of the main L %ﬁ!ﬂ 030-1
roller bearing” of each series. rLa m ‘See Formula 030-1.
[ S BB A f SHAT 032-2 BES SRE-1RERII “EHREMUE
Pc Dynamic equivalent N (kgf) See F la 032-2 R m See Fig. 030-1 and “Specification of the
radial load coefficient ee Formula B32-2. Offset amount main roller bearing” of each series.
fw ESES N SH% 032-3
Load coefficient See Formula 032-3.
MERY
Load coefficient #0323

Table 032-3

FRE AR, TR 112

During smooth operation without shock or vibration
BEIEER
During normal operation
PERE S RENEEE

During operation with shock and vibration

1.2~1.5

1.5~3

030 HarmonicDrive




R F ngineering Data

=D {E A& BT E % How to obtain the life under oscillating movement

[El033-1 ;%
—= [rne N Fig. 033-1 S
B IS B AR A AEH B AN 033- 11T EEH . 7
Obtain the life of the bearing under oscillating movement by Formula 033-1. #
£
a
T £
- ~o 4
470331 ) /’/ . £
Formula 033-1 / \\ E
/ \
/ \
i |
| |
'\ '
\ /
\‘\ '/'
8 /
\ (<] g
\\ -7 / /
S _//((/ 7
ey
Oscillating angle
~R033- 1175 #0351
Symbols of Formula 033-1 Table 0331
BHEHMOTE LRSS
Loc Rated life under hour I ( E )
ﬁ;;‘;;”{;’g;’;;ﬁ BH@BuN (5° AT B, HUBFIEE SRR M E A 5 H A mE,
N PN 33 G S 2 S e 4
» s gy | _ SFELERIRER, AR S WERRER.
oscillation per min. (Note)
= s “ ” When the oscillating angle is small (less than 5°), it is difficult to generate an oil film
1| HY A
c chzfyﬁﬁfaﬁfﬁg N (kgf) §=§§te§d§:ﬁ£‘_ osﬁﬁi?,ﬂ:ﬁ on the contact surfacg of_the orbit ring, and the rolling element and fretting may be
IR = generated. Contact us if this happens.
ERA AN SHRARK032-2
B¢ Dynamic equivalent radial N (kgf) s’; FL‘ n 032-2
load coefficient © Formula 032
fw EES - SR AX032-3
Load coefficient See Formula 032-3
q BEAR B SRE033-1
Oscillating angle/2 Deg. See Fig. 033-1

HarmonicDrive 031
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Engineering Dat- I

ﬁ%?&i‘?ﬁ?—:iﬂ H’]ﬁ'ﬁjﬁ',ﬁ How to obtain the static safety coefficient

—HIER THEARERE (Co) WEALBHATNEITFRE,
BRIREEREHREREHBEERE.

IR BV AR S RERE (fs) EARN034-1HHGH. £034-3
FEREZFGN—REE. REHEFHMT (Po) AIMREAH034-21t
Xt h

In general, the basic static load rating (Co) is considered to be the permissible limit of
the static equivalent load. However, obtain the limit based on the operating and required
conditions.

Obtain the static safety coefficient of the roller bearing by Formula 034-1. General values

under the operating condition are shown in Table 034-3. You can obtain the static equivalent
radial load (Po) by Formula 034-2.

2A3034-1
Formula 034-1
AH034-109F S %034-1
Symbols of Formula 034-1 Table 0341

SRERYIE “EHABIHE"
N (kgf) See “Specification of the main roller bearing”
of each series.

co | EREmEEmAH

Basic static load rating

REHER AR N "
Po Static equivalent radial load N (kgf) ﬁﬂ;\mifaoéizz
coefficient )
BERERY

%034-3

Static safety coefficient Table 034-3

TERBEERER >3
When high rotation precision is required
T N >2

When shock and vibration are expected

AR R 515

Under normal operating condition

032 HarmonicDrive

2A3.034-2
Formula 034-2
A5t 2]
N 034- 10955
Symbols of Formula 034-1 Taﬁeogtﬁt-g
Frmax %Zf%d@l%a&ﬁ N (kgf)
- SHRE028T “BARAH
Famax | BXHERE | \(gn | BAGKHERE
Max. axial load See “How to obtain the maximum load
M Ej{ﬁﬁﬁj}%ﬁ Nm moment load” on Page 028.
Max. load moment load (kgfm)
o SRE030-15 & RIIY
dp REFHTREER i “EHRBIHE" .

Pitch circle diameter of a roller

See Fig. 030-1 and “Specification of the
main roller bearing” of each series.
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Engineering Data

CSF supermini &

CSF supermini Series
Unit Type CSF supermini

O e —— 034

FUEJFE Model and Symbol == === === =srmramsansanranranrananaeaaaaaaas 035

KA HHITER Ratingtable =+ ssreerassssassrannanssisinnannannnn 035

Technical data

Gear Head Type Hﬁm#ﬁﬁ'

FHEEIEHEE Angle transmission accuracy =+ s s ssssasrerennanann 036
o FSHR5C Hysteresis 05 =« s s s asasssssrannanaitinrannanann 036
FRTEELE Startingtorque ==+ e varesearararararararararaanes 036
SEEATEEESE Overdrive starting torque ==+ s s s s sssarrrrrnranaan 036 -
HkJTUHA4E Ratcheting torque = = s = sssssssrssnanssssssnannannnn 036
JEREE4E Buckiingtorque s s s s sasssssrsrssnanatisisrannanann 036
AR BIRIHE Checking main roller bearing = = =+ = s s ssssssananans 037
SHI7B Lubrication = = == x s s s ssrannatiarra i 037
BAR LR SO USMIE] Outine crauing of concluce type 1U ===+ 038

B

Technical data

i EFERI1U-CCHMIZE] Outiine drawing of Gear head type 1U-CC = = = 038

of input shaft type R (GREEEEL) Rigidity (Spring constant) =+ = s s ssssssanaanans 039
LA AEEE Mechanical precision = = s s s ssssssssssssssssssssannns 0 39
R4S M Efficiency characteristics s s = s s s s s s s ssssssssssaiianans 0 40
T F1ERIBEITEESE On no-oad running forque ==+ = s ssassasanaaaans 042
S NEBEF 13 Permissible load of the input part == === s s sssssssss 043
CREFNEBIESE Installation and transmission torque =+ s+ + s sssass 044

AR CZE TG Example of nstallation ==+ + <+ s s ssseranserannrerens 045
FE B 3E
Technical data
Motor mounting type

A 2EHEE Drawing of the appearance of the motor mounting flange output === ()46

HarmonicDrive 033




Unit Type CSF supermini I

12 B Features

any

CSF supermini&JH&E

CSF-mini series unit type

CSF superminiz 32 #Harmonic Drivefy & /N S{E F & BRIHEE
FiRe EHIRRATANRMY LN “NEASEMRKEK" |, 7]
BEEXEIMNB T E.
CSF superminiz# 5| B 1F B RZEEFRE IV AIEHLHER (1U-CC)
FE R B &M@ N Hi DA SR (1U) WA, BRIEN
WERERNRIT EEEEREGHINE.
The CSF-mini series is a unitized product to facilitate the smallest model of HarmonicDrive.
Our proprietary “4-point contact ball bearing” has been adopted for the main roller bearing to
enable direct support of the external load.
The CSF supermini series comes in two types - Gear head type (1U-CC) that is mounted
directly onto a servo motor and dual-shaft unit type (1U) equipped with an input shaft
and output shaft. Select a model that is optimum for your design needs for machines and
equipment.
| lesg b icpid] | PogeHih=gid]

Gear head type Conclusive type CSF superminiZ Fl| 4% g1 Features of CSF series
W, B8

Compact and lightweight
WEEEERIRT

Compact and simple design

Eic|
o
=]
i)
( '; \
o
>
(=
.‘é
=1
&

XE R AERR . = =]
Exact sized photograph IS %;EE'E
High torque capacity
SR
High stiffness
| Pl

Non-backlash
WL R BTE (Af B AR A5

High positioning and rotational accuracies
W N5 F)

Coaxial input and output

CSF superminiz 5|48 & BIAY 54 E1220-1
Structure of the CSF-supermini series unit type Fig. 220-1
WHAEE (1U) HEFEE (1U-CC)
Conclusive type (1U) Gear head type (1U-CC)
AN H AR NN BAS. BIER RSB EAHarmonic 55t/ FEREIVASTARREN. HRRTHELEET,
Drivef \ Gt BEMB 18] B IR1E, LU BHEERIENL. E &= A R
This is a conclusive-type, double-shaft unit with an input shaft and an output shaft. Even if you are This is a gear head designed to be combined with a high-performance compact servo motor. It
not familiar with handling HarmonicDrive, you can easily handle it and can obtain high-precision sports the ultimate output characteristics among gears of the same size. We have prepared two
positioning. types of output part: flange output and shaft output.
RI%E (=4K)
4 S ARk A& Gircular $piing (caso) 4 BRI Ri% (5 4k )

Four-point contact ball bearing Four-point contact ball bearing Gircular spline (case)

sty () ‘ = SN )

Output shaft (low-speed shaft)

i (i)

Output shaft (low-speed shaft)

MRER

Wave generator

MR RS

Wave generator

Flexspline

Fit

Flexspline

KEIENE () MEHHMEEEAESEAM (REER) MEEAEER.
When the circular spline (casing) is fixed, the output shaft and input shaft (wave generator) rotate in opposite
directions.
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R -Eof5f = Model and symbol

Harmonic Drive CSF superminiZ5IiR{EEI S /]9 A3%. RIFRIEH
h2fh, AIEETIESE. JTRRESETEFS.

The Harmonic Drive CSF-mini series consists of wide variety of products including four model
numbers and three models. Place an order using the following symbols as a reference.

CSF-3B-50-1U-CC - %% sp

v
H
.

ssececcescscescsseccssecccced

cese Sececccq

sesescsceny

cseccecy
ccecq

Poessesescccccecd
B

vy vV \

<

B ZFR BS RS RIREEL 51
Model name Model No. Version symbol Reduction ratio note 1
U= A& H
CEFR 3 3 B 30 50 100 | 1U-CO=titiaa
F series

1U = Conclusive type
1U-CC = Gear head type

Poececed

cseescccssccocy

%2211
Table 221-1

AR

Special specification

SP=FSAK. MEREZHF I

TA=tRER

SP = special specifications such as shapes and
performance

None = standard product

E1 BIELERTHREAN: HELER (A , BEE: N GGE) , @ BHENAER.

Note 1 The reduction ratio indicates the value for the following condition. Input: wave generator, fixed: circular spline, output: flexspline

R EHE Technical Data |

iz
o
=
i)
I
o
-1
>
s
-
£
2
S/

BITEF Rating table

7 A\ 2000r/minff 3 215 (F B i ER e
\ WG s BERAN 2 OETEARE
EIE HIE L Rated torque at input Permissible max. value of e
MOZ Reduction 2000r/min (Rt EletETi ave. load torque il
ratio
Nm kgfm Nm kgfm Nm kgfm Nm kgfm
30 0.06 0.006 0.13 0.013 0.10 0.010 0.22 0.022
3 50 0.11 0.011 0.21 0.021 0.13 0.013 0.41 0.040
100 0.15 0.015 0.30 0.029 0.23 0.023 0.57 0.056

BIFRE

MWNFEE

Permissible max. input

rotational speed

r/min

10000

%*221-2
Table 221-2

®BIRE
(1/4GD?)
Inertia moment (1/4GD?)

BARE

Permissible ave. input
rotational speed

r/min kgem?

1U:5.3X107

6500 1U-CC-7.0X 107

X1 R B ERA1VE. TRA1U-CCREEIE.

The upper value of inertia moment is for 1U type, whereas, the lower value of it is for 1U-CC type.
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(FBRAESR "BAZH".)

See “Engineering data for a description of terms.

mEE

1L FEE Angle transmission accuracy

2221
Table 222-1
HSELL as
d ~
o . Bff Model
eduction ratio
Specification
SRELE X10°rad 2.9
Total reduction ratio | arc min 10

%E?ﬁg& Hysteresis loss MSGELLNEEES “HARRER.)

See *Engineering data” for a description of terms.

#2222
Table 222-2
o e 3
Reduction ratio
X10*rad 1.3
30 arc min 4.5
X 10“rad 1.2
gﬂ 50 arc min 4
& X10%rad 1.2
=]
il 100 arc min 4
S
2
E z : ERBESE RARR ) TRIHES MR RTBMENL, BIEHBEEER.
5 JEZ1¥ 38 _Starting torque R NN St ol ALt eIy bl s AR e S
£ %222-3
AL cNm
Table 222-3
Unit: cNm
we
i 7 -
Reduction ratio 1U 1U-CC
30 0.34 0.32
50 0.30 0.28
100 0.26 0.24

(AERBBEE BARR .) TRNHBLREEREANARMAENEL, HIEASERER.

See “Engineering data” for a description of terms. As the values in the table below vary depending on the use conditions, use them as reference values.

#2224
B{T: Nm
Table 222-4
Unit: Nm
we
il et -
Reduction ratio 1U 1U-CC
30 0.14 0.12
50 0.14 0.11
100 0.16 0.13
i (FIBRIBESR "HARR.)
ﬁﬁ m *ﬂ §E RatCheu ng tO rq ue See “lEngineeri:Edala” for a description of terms.
#2225
B{: Nm
Table 222-5
Unit: Nm
e
it o 3
Reduction ratio
30 0.88
50 0.83
100 0.74
i (RIBSIAES R "HARAR".)
E Hﬂ Eg §E Buckl g torq U See ‘::n;ineeri:? data’ for a description of terms.
#2226
B{: Nm
Table 222-6

Unit: Nm

LKL 37

Total reduction ratio
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FEhARIEEE Checking main roller bearing

CSF supermini# 5I4H A T4 S AR MA AT E R HEIMER
B (BdE) .

AT RIECSF superminiZABI MR, HMABKASMNLE. 452
BRI ERFSURBSEERH.

FHENTEAXBES RE028~032TTH “HAZR" .

A precision cross roller bearing is built in the unit type and the gear head type to directly
support the external load (output flange) (precision 4-point contact ball bearing for the
CSF-mini series).

Check the maximum load moment load, life of the bearing and static safety coefficient to
fully bring out the performance of the unit type.

See the page 028 to 032 of “Engineering data” for each calculation formula.

BRINTR

Checking procedure

O WINTRAGEERNEE (M max)

Checking the maximum load moment load

HEERAZFENE (M max) BAROBENE (Mmax) <FFHE (Mc)

Obtain the maximum load moment load (M #ax). Maximum load moment load (M zax) = permissible moment (Mc)

@ ®iMEREF

Checking the life

HEFEHEE A (Frev) . FHE7E (Faer) HEZEEGHRRH (X) « BEAHERE (Y) It EBIAMERES

Obtain the average radial load (Frev) and the average axial load (Faar). Obtain the radial load coefficient (X) and the axial load coefficient (Y). Calculate the life and check it.

iz
o
[=}
i)
M
[
o
e
-
-
&
=1
J

O MINFTRERH

Checking the static safety coefficient

ITHERZE#5AE (Po) WINBSRERH (fs)

Obtain the static equivalent radial load coefficient (Po). Check the static safety coefficient. (fs)

W E AR AR

Main roller bearing specifications

Htk oo
Specifications 223-

Table 223-1

RFHHEER REE ERTE R

Pitch circle dia. of a roller Offset amount Basic rated load BiFsshiE 4RI BiFR@mHAEHEX FiFthm i
Permissible Permissible Permissible

R EXRFERE EARTER moment load Rlometlicy radial loadh¥¢ thrust load

Basic dynamic rated load Basic static rated load

dp

mm X10°N X 10°N Nm Nm/rad

X FFREGHEERHE (1U) SHEMNNREREREHE (1U-CC) HkmRMHHE. HERMHREDFHE.

Permissible radial load s the value on the center of output shaft side of both shaft type (1U) and that of gear head shaft output type (1U-CC).

78 Lubrication

#223-2

A S SEL i s AL S . Table 223-2
CSF supermini & 5 B4R A8 7 7% Ai0BAEEE HiEE AL
Hj }—HU Eﬁ)\ﬂﬂ)ﬁ"ﬁﬁ' N Jktéﬂ%%ﬁﬂ'ﬁ'ﬁ%ii)\\ %?*flﬂiﬁ'ﬂgo .[H.'.g[\ ) 1§ Lubricated area Reducer
ATRiEREHITER. & RNEiE A0 Harmoniciidigfg SK-2
Grease lubrication is the standard lubrication of the CSF-mini series. Lubricant name used Harmonic grease SK-2
As products are greased and shipped, you are not required to apply grease during S iER H ZxHarmonic Drive Systems Inc.2A ]
assembly. The following kinds of grease are used for lubricant. VR ey Harmonic Drive Systems
il FEEIE i
Base oil Refined oil
B El)
Puffing agent Lithium soap
RAMTE (25TC) 265~295
Consistency (25°C) 265 to 295
= 198°C
Drop point
SR #E
Appearance Green
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HABIEHIG AT Technical data of input shaft type E—

WEMEI1USPMZE] Outline drawing of conclusive type 1U

WHE BN T AR R AS.
AF=MIICADEHE (DXF) AIMAARR B ETT TE.
URL: http://www.hds.co.jp/

Conclusive type unit of full connection with input and output shaft. E224-1
You can download the CAD data (DXF) of this product from the following homepage. B mm
URL:  http://www.hds.co.jp/ Fig. 224-1
Unit: mm

E8: 13.79

Mass: 13.7g

(Unit Type ) HHOb {5

KRTREKENFEESR, EERZ EEE TR

Check the delivered specifications for details of the sizes.

55 FEEI1U-CCHMZE Outline drawing of Gear head type 1U-CC

5t st/ B RBR B S8 & T A AR EL o
A= BEICADEHE (DXF) FIMARA R ETT T E.
URL: http://www.hds.co.jp/

A gear head based on the concept featuring a combination with a high-performance compact servo motor. E224-2
You can download the CAD data (DXF) of this product from the following homepage. e m-m
URL: http://www.hds.co.jp/ Fig. 224-2
Unit: mm

BE8: 149

Mass: 11.4g

2005
LoMlax g EEER . o 1%, 106 o 6 TN o

i~
5

&

(EfEIRAHER)

KR RERENEEESR, EE B AR RITHIA

Check the delivered specifications for details of the sizes.
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(FRERIIESER "BAAR )

See "Engineering data’ for a description of terms.

Mt (GAEEEEL) Rigidity (Spring constant)

#2251
Table 225-1
=
#e o 3
Symbol
T Nm 0.16
kgfm 0.0016
T, Nm 0.05
kgfm 0.005
Nm/rad 27
Ki X 10*kgfm/arc min 8
Nm/rad 40
K X 10**kgfm/arc min 12
Reﬁcifr}: Etio Ka ) Nm/ra_d 51
30 X 10™kgfm/arc min 15
X10"*rad 5.9
O arcmin 20
X 10"*rad 12.5
62 arc min 4.2 4]
Nm/rad 30 ﬁ
Ki X 10"*kgfm/arc min 9 ﬂ
Nm/rad 47 )
K X 10**kgfm/arc min 14 2
Reﬁjtfnb rl:a(io Ks Anve] S7 g
o X10°kgfm/arc min 17 E
X 10"rad 5.3
61 arc min 1.8 E
X 10**rad 10.6
6. arc min 3.6
Nm/rad 34
Ki X 10**kgfm/arc min 10
Nm/rad 54
Kz X 10"*kgfm/arc min 16
?Jﬁlitt ) Nm/rad 67
Rem?gg o | Ks X 10*kgfm/arc min 20
X 10""rad 4.7
61 arc min 1.6
X 10%rad 9.3
62 arc min 3.1
HIFEE Mechanical precision
CSF supermini & FIMIE R FABHEN4 SBMRTR, T T WAL 225
ﬁ%ﬂﬂ@%*ﬂm%féo 5@515315@*&’0&%&?1]?)%%0 The output shaft of the input shaft type Fig. 225-1

CSF-supermini series have four-point contact ball bearing of high precision on main shaft
bearing, and realized the high mechanical precision of output part. The mechanical precision
of the output shaft is shown below.

N R #2252
REFIRIEFIFE KTLR AL mm
Recommended precision for the mounting case ;aﬂilfzr‘:ri

=] BE
BE meme Mode 3
Symbol pregision item
VR
Fluctuation on the edge of the output shaft
= ]
p |REFEREEE 0.020
Concentricity of the mounting spigot
=¥
¢ |REEER 0.020
Squareness of the mounting face
R R
d Fluctuation on the output flange face 0.005
REEMAHEZERTFTE

€ | Parallelism of the mounting face and the output 0.015

flange face

XTIR.: RRMUEAEE VAN THRIEBNDE.

TIR.: This indicates the total reading of the dial gauge when the measuring partis rotated once.
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ESEME Efficiency characteristics

HELE TR HTENESR. W 4 e
The efficiency varies depending on the following conditions. Measuring condition Table 2261
WARLELL BRI | MERFRNEEEE (SEH035T)
Reducti t
- ;‘ )“\%g%a 1o Built-in Measurement by building the recommended built-in precision into the product
Bl S
Input rotational speed - SRR B Harmonici@i#fg SK-2
7 Y ! Jesie Name Harmonic grease SK-2
WA EHEEAE Lubricating i
Load torque condition Grease SHE Em®REE
. 71]?1}§ lubrication Application qty. | Appropriate application quantity
Temperature
WEE&EG CRBANMEREERE)
Lubrication condition (Type of lubricant and the quantity)
i WUEEERS HEBERY .
& Efficiency correction coefficient Efficiency correction coefficient Fig. 226-1
) . =,
41: AEEESE/NTAUERE SRS, BREE(R.
g ERIBE226- 1T EHEER#Ke, HSEUTHETRAITEHME. 1.0 E——
oy If the load torque is smaller than the rated torque, the efficiency value lowers. 0.9 — |
b Obtain correction coefficient Ke from the efficiency correction coefficient graph 226-1 to :
5 obtain the efficiency using the following example of calculation. © 0.8 ]
b . X : n =Ke*Tx
fil: DICSF-8-100-1UA%I, HEHM FEAETOHE (%) ¢t o7 Tl = FUERAERROIE
By NTEER: 1000r/min  TEIETGIE: HEEEEE 5 o6 7 B
fEEEEE2.0Nm HBFRE: 20T e S /
Example of calculation: Efficiency n (%) under the following condition is obtained from the Hs 0.5
N o
example of CSF-8-100-1U. D
Input rotational speed: 1000r/min  Lubrication method: Grease lubrication S 0.4 s e
Load torque: 2.0Nm Lubricant temperature: 20°C 0.3 AT @ﬁ%
R B8« B L 100RIFAEEE 58 02.4Nm (BUER: 5$035M) , HiksE S | ]
4Btk @ 250.83, (a =2.0/2.4=0.83) 0701 02 03 04 05 06 07 08 09 1.0
Since the rated torque of model number 8 with a reduction ratio of 100 is 2.4 Nm (Ratings: AR
Page 221), the torque ratio a is 0.83. (a=2.0/2.4=0.83) Torque ratio
WiRIEE226-1, TEHHMEBIERHKe=0.99

The efficiency correction coefficient is Ke=0.99 from Graph 226-1.
W5 B SR D52, ONmBTHIRIZE n A: n=Ke* nR=0.99X77%=76%.
Efficiency n at load torque 2.0 Nm: n=Ke*nR=0.99 x 77=76%

XA HEEA T HEEEMNIINEEERBKe=1,

Efficiency correction coefficient Ke=1 holds when the load torque is greater than the rated torque.
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W B E AR I YR

Efficiency at rated torque

WiAER (1U) #S3
Model No. 3: conclusive unit type (1U)
T IE P30 BIEEE50 HIEEE 100
Reduction ratio 30 E227-1 Reduction ratio 50 E227-2 Reduction ratio 100 E227-3
100 Graph 227-1 100 Graph 227-2 100 Graph 227-3
90
80
70
3560 38 RS
—~ 250 ) ~g
W3 40 b g B
RE RE &R
30
20
10
0
-10 0 10 20 30 40 -10 0 10 20 30 40 ZAH
iBE (C) BE (C) BE (C) =
Temperature (C) Temperature (C) Temperature (°C) g:
R (1U-CC) BE3 5
Model No. 3: gear head type (1U-CC) =
B EE30 HIELE50 B 100 2
Reduction ratio 30 E227-4 Reduction ratio 50 E227-5 Reduction ratio 100 E227-6
100 Graph 227-4 100 Graph 227-5 1 00 Graph 227-6
90 90
80 80
70 70
;\3 = 60 ;S < 60 ;\2 S
<3550 550 <3z
¥ 3 40 B3 40 53
®E 30 ®E 30 RE
20 20
10 10
0 0
-10 0 10 20 30 40 -10 0 10 20 30 40
iBE (C) BE (C) BE (C)
Temperature (C) Temperature (C) Temperature (C)
WMAEHR — 500r/min ——--———————- 1000r/min - —=====--——mmmm - 2000r/min  —-—-—-—-—-—-- 3500r/min
Input rotational
speed —— s —— - —— - 5000r/min secccccsccccscscccss 10000r/min
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T #1517 4R On no-load running torque

RABIEITHRIERIGALNHIRET, EHarmonic Drive®kIMHE  WEHH o001
HEAN (FEMN) 46, Measuring condition Tablo 2261

No—qud running torque means the torque required to put HarmonicDrive under a no-load CSF-3-100-1U-CC (&5#58!)
condition. CSF-3-100-1U-CC (Gear head type)
XKEEBEE SRR BRI .

Contact us for detailed value. JREEE 100
Reduction ratio 100

R
Lubrication condition

AR ER RS A A2000r/minty 15 T E&IZHE 2/ I EREIE

The torque value is the value after a trial run for two hours or longer at an input of 2000 r/min.

iR g

Grease lubrication

B

Name

Harmoniciillighg SK-2

Harmonic grease SK-2

BAEELfEESE

Correction quantity by reduction

. . A== N N N s 1= = #228-2
Harmonic Drivef) T IS {THRAE S IRIEEL M A £ T, [E228-108 EHEISITEERBES S48 oNm
gE_ HE5ERE (1U-CC) HEEL100098{E . HubmisELl, 5N %228-2  Correction quantity for the no-load running torque Table 2282
g FrREIE ER BT e A 100
= The no-load running torque of HarmonicDrive varies depending on the reduction ratio. [ —
(o] Graphs 228-1 show the values for a reduction ratio of 100. Obtain other reduction ratios by y
& adding the correction quantity shown in the right-hand table (Table 228-2). zﬁ?ﬂ é: lﬂ)u) 0.026 0.023 0.006
2 onclusive type
£ AR (1U-CC)
5 e 15E) 0.020 0.017 =
N4
Wi ER (1U-CC. HiELL100) ML R HIEITHE
No-load running torque for Gear head type (1U-CC, reduction ratio of 100) [E228-1
Fig. 228-1
1.00 ¢35
- - i ce e
_ L \.\:.\. -......
§§ S~ — '\.\.\-. —. "00-....
iy = S T~ T Tteea,,
Eﬂ% \\N ~~-~~~~ \.\\ ..\.. o-......
e ~~s e T~
k2 RS Se~as ~-—. T —.. Seeee.., i
g ~o ~— ~. — [ 10000r/min
1) € 0.10 — S 5 . - )
Fels === B BT e~ == 5000r/min
&S = LT S =| 3500r/min
2 i LT oL 2000r/min
----- 1000r/min
500r/min
0.01
-10 0 10 20 30 40
BE (C)
Temperature (C)
XA RBEIE AT HEX. B
The values in this graph are average values (X).
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W NERBRIFfE; Permissible load of the input part
ENHAER (1U) WAHBIFIFOE

Permissible load of conclusive unit type (1U)

WE S B B N B2 B IR A K. AR D K IE WA
FRIRMERE, BWIAEENBEMA S E.
TERRHRMANZESR. [a]l [bl WRTESRTR. I,
TRETHZHSINET R ARE 7 EAGHE R EA KR

3 o N e
IS, TROBERFHHNEEA2,000r/min, EXFEERED
L10=7,000hBF A% & -
The input part of conclusive unit type is supported by two single-row deepgroove bearings.
Check the load applied to the input part to fully bring out the performance of conclusive unit
type.
The following figure shows the supporting point of the bearing. See the following table
for the size of (a) and (b). The following graph shows the relation between the maximum
permissible radial load and the thrust load of model number 3.
The values in the following graph are those assuming that the average input rotational
speed is 2000 r/min and the basic rated life, L10, is 7000 hours

. . et =y . 4
Bl: [ NEIMINAEE 13 (Fa) B, BiFRXEm@AE (Fr) é
HIBE 53.75N. 5
Example: When an 3-N thrust load (Fa) is applied to the input shaft, the value of the I
maximum permissible radial load (Fr) is 3.75 N. o
e
ey
2
=)
BB R HUA .
Bearing specifications of the input part Tablo 229-1

HRA 5B .

Bearing A Bearing B 5&3) g;[ijfgji‘ﬁa SMEK D 242 rﬁl_ﬁ s
EXFENNG EATEH O EXFENNG EABEHONL bearings Ovethang lengih ofthe | Maxinu radl load
gg% Basic dynamic rated load Basic static rated load gg_% Basic dynamic rated load Basic static rated load P
- cr (N) Cor (N) — cr (N) Cor (N) a (mm) b (mm) Fr (N)
3 MF-63T12ZZ 242 94 681X 102 29 5.05 5.85 6
HREIE A i
Supporting point of the roller bearing Fig. 229-1
681X MF-63T12Z2Z
KB\ / HRA
bearing B // bearing A
s
S Fr

S FBE |
=1 @f;E§ I::: -

E =R

U

= |@
a b
s WRAT | RN
Fa: WSS () Cwm MeKE
Fr: RR%zk (N) Dls‘a;\::"z;csween Length ;l ‘o:::;(ang of

Radial load

M AR LB KR

Relation between the radial load and the thrust load Gmﬂsr?zzg_:
10

8
z z
T 6
g —
e
&3 4 —

b1 ——

Eg
LGl

2

0

0 1 2 3 4 5
E f1% Fa (N)
Thrust load Fa (N)
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ZEFN{EHEELE Installation and transmission torque

BERELRE

Installation on the equipment

HCSF superminiR P REFRKE LN, BEMANRKEATFEEN
RZIMREFETREBRREEZ (E230-11AR) St
%o

Check the flatness of the mounting face and burrs on the tap to install the CSF-supermini
series on the equipment, and tighten the mounting flange (A in Figure 230-1) with bolts.

REEZ (E230-1RIARR) 1247 pOiT R EE4E

Tightening torque of the bolt* of the mounting flange (A in Figure 230-1) ijgg‘;:
T
TE Mo-dqe.l
tem
gieia
QAE Number of bolts ¢
=] SRR HA
1
;%-_j Bolt size Mo
o RIEPC.D.
.‘_: Mounting P.C.D. mm "
- Nm 0.26
P FPEEEAE
Tighteni
ightening torque kgfm 0.03
L SR
HRERKE
Min. length of () 19
engagement of the
screw
. Nm 3.0
B IE4E
T =<
ransmission torque kgfm 0.3

XEFIZREZFR: JISB 1176 AiRiE. BESZK: JISB 1051 129 E

Recommended bolt name: JIS B 1176 hexagonal bolt, intensity type: JIS B 1051 12.9 or higher.

g AL
RIEE= E230-1

Mounting flange Fig. 230-1

ARB
PartA

WEHENRE

Installation of the output shaft
REREE. MERER, FEMEHMEM L. TUFATRESSE
IR A T B s
Do not allow the output shaft to receive a shock when you install a pulley and pinion. It can
deteriorate the precision of the reducer and cause failure.
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*i*ﬂfﬁ HEHZI#l Z3ERY Technical data of motor mounting type EEE——

MTRERER (1U-CC) AFERARMMRETA.

The following shows an example of the representative installation of gear head type (1U-CC).

E231-1
Fig. 231-1

REMREZ
Mounting flange

fRIARFE B

Servo motor

=]

\ W
Wave generator

1) BHNREMESR “CSF-3RTIMRAAH" o

Note: Refer to the “CSF-3 Series Technical Information” when mounting onto a servo motor.

i ob i

N)
J

[
o
e
-
1t
[
=1
J
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ZHAERSFE Installation precision

TEHERITR, AT EECSF superminiRFIFTE &R R MHEE,
ETRERWE232-1, R232-1FTRHHEERE.

Maintain the recommended precision shown in Figure 232-1 and Table 232-1 to fully bring
out the excellent performance of HarmonicDrive for built-in design.

o e
REMREHE -

Recommended precision for mounting Fig. 232-1

L= A]

FRRELE

Case mating face

2 M
£ | H
P £HE
=] o7F
i) gR
o <hé
|
2
z =t
2 |
N |
—
ShIETEA 206 s ;
Recommended allowance REEBRRER
of the shaft ho Wave generator mounting face
A Lo A

. st g %£232-1
RERMHEEREE 4
s e " able o

Recommended precision of the mounting case Units mm
= s
BS wpmpg Model

Symbol ' precision item

EEREEER 0,006

Squareness of the case mating face

Mounting face of the wave generator

o |@AmmEmE 0.004

Concentricity of the input shaft

a

X () MHHERERERA—FEMNOBIE (—FR. S%RA%E) .
SN, FREMAERR R SRR 41 (B EE) -
BR, MSoH—ERARERE.
The parenthesized value indicates the value for the rigid-type (integral type, special specifications) wave generator,
The standard wave generator is equipped with Oldham’s coupling (self-aligning) mechanism
Note that the rigid type s standard for model number 5.
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CSF-mini &%

CSF-mini Series

Unit Type CSF-mini

4-;’5“5“ [REa{lUfas £000000000000000006003030000000000000000050000a00

BB FE Model and symbol === === ssssessansatasesanianianians

HARKE HHITEFR Ratingtable = sssassnransannennsanes

Technical data
FYEFEILFEE Angle transmission accuracy = =« + = s« s
S IEHRLE Hysteresisloss = xxxanrerasnnnnriians
B K EBEE Max backlash quantity =« + s srerrsans
ABZNEELE Startingtorque =ssssssssasissaniaaas
AT THFESE Overdrive starting torque s = s s sssss
B JTUHA4E Ratcheting torque === sssssssssssssses
JERHEEAE Buckiing torque s s sassssansssanianan
<A HIHHE Checking main roller bearing = = =+ = = = »
o}fI7 Lubrication = =« === sssassanssannsansanas

AR
LN

Technical data
of input shaft type

ST . 1USMIZE Shattoutput: outine drawing of 1U s » =
oR<}3E Ratingtable == e ssassassaraasanaacancn
EZE : 1U-FAMISE Flange output outine drawing of 1U-F = = =
oR<}3 Rafingtable === =snssnssnsansanansanss
R (GREEEH) Rigidity (Spring constant) = =« + « »
KA AEEE Mechanical precision » = s« xxxsssssrsuas
SHFEAEME Effcionoy characterstics +« =+ < s s <+ s s s es
X ﬂ ﬁ]‘i?fﬁiﬁ On no-load running torque = = = ==« =
S NEBRIF 13, Permissible load of the input part = = =
AL FESE Installation and transmission torque s = =

AR

B ZiH R A
Technical data
Motor mounting type

<$itgitH : 1U-CCHMIIE shattoutput outine srawingof 1Ucc + -+ () G0

R~} Ratingtable ==« s sssasssssrsnnannsnnns 060
SEZHMH: 1U-CC-FAMEE

Flange output: outiine drawing of 1U-CC-F = s sssasssass 061
«R<F3% Ratingtable === s sssasssssssnnanaannes 061

T OXH-FAMISE Fange output outine draving o 24+ -+ () @2

«R~}3 Ratingtable == s ssasasssssssanansanns 062
Higr - OXH-JMIZE Shaftoutput: outine drawing of 2XHAJ = = = 063
R~} Ratingtable ==« s sssasssssrennansinns 063

I RRBIB K ERLERST

Hole diametersize ofthe wave generatorofthe motor mounting e = =+ () @4

Rt GEEEEH) Rty Spring constant) « =+« - 064
HLHEEE Mechanical precision === s s sssassssss 065
FAERAF M Efficiency characteristics « + x x s s s s 065
TS EEIETHELE On no-oad running torque = =+ =+ 067
~FREETRA| Example of installation + s+ +ansaannrans 068
SHBEFERE Installation precision s« x s s+ s s aaranruns 069

<RIEFNEFRIESE Installation and transmission torque = = = 070
“EFEHHL# Sealing mechanism « === s s xxsannerras 072

DR

Engineering Data

#
3
#
1
8
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Unit Type CSF-mini I

12 B Features

any

Eic|
P3
=]
i)
;’
o
>
(=
.‘é
=1

-
¢

CSF superminiZ& JlI By 5 #Fnfh

Structure of the CSF-supermini series unit type

CSF-minizJH&E

CSF-mini series unit type

CSF-mini% %l & #Harmonic DriveRIR/NE S & T ARIASE ™
fro THACRATARBMIFLE “/NEI4SERIRRMA" |, ATE
B EIND S .

CSF-miniZ 5| G iER FM RER (2XH) FAIZFEW . 1. B
TEGAESHHAANE (10) AMEE, BRENNEENZITE
EREREGHINE.

The CSF-mini series is a unitized product to facilitate the smallest model of HarmonicDrive.
Our proprietary “4-point contact ball bearing” has been adopted for the main roller bearing to
enable direct support of the external load.

The CSF-mini series includes the input shaft type (1U) that is compatible with such input
types as the motor mounting type (2XH) and belt gear coupling. Select a model that is
optimum for your design needs for machines and equipment.

CSF-miniZ& 5l A4 &5 Features of CSF series

W B8
Compact and lightweight
WEREREERIRT
Compact and simple design
WSHEERE
High torque capacity
WENI%
High stiffness
W5
Non-backlash
WL R B E (A E e s
High positioning and rotational accuracies
W N5 F)

Coaxial input and output

[E220-1
Fig. 220-1

M AE

Input shaft type

MAEMANMIEERAS. IXRFEE. S50, BRETEMARS.

This is a conclusive-type, double-shaft unit with an input shaft and an output shaft. It also can be used with the input, such as belt, gear, couplings.

Output shaft (low-speed shaft)

HERERD

Rotor

B

Flexspline

WhhE: 1U

Conclusive type: 1U | =
4RI i o T
Four-point contact ball bearing
Hish (fFo%sh) W (BiE)

Input shaft (high-speed shaft)

MR ERR

Wave generator

A=A 1U-F

Flange output type: 1U-F

R ZH R A

Motor mounting type

S5ttt/ A FEREHINASTARRET . HRRTHELEET, AARSHBHHEE.

This is a gear head designed to be combined with a high-performance compact servo motor. It sports the ultimate output characteristics among gears of the same size.

1URR s 8L 1U-CC

1U shape shaft output type: 1U-CC

UK A =5 A 1U-CC-F

1U shape flange output type: 1U-CC-F

A 2HX-J

Shaft output type: 2HX-J
4 3 FERRIR B R

Four-point contact ball bearing

RI%E (F56)

Circular spline (case)

i ()

Output shaft (low-speed shaft)

%= (D)

Output flange (rotor)

Fit

Flexspline

BRER (BNED)

Wave generator (input part)

EEZHHA: 2XH-F

Flange output type: 2XH-F

XEERF () MMHMmIRELESHAN (RAER) MEEARER.

When the circular spline (casing) is fixed, the output shaft and input shaft (wave generator) rotate in opposite directions.

048 HarmonicDrive




N Unit Type CSF-mini

R -Eof5f = Model and symbol

Harmonic Drive CSF- miniZFIiRIBR SR 5 A4, RIFB S 46
M, AIRREDEE. 1TRESETRHFS.

The Harmonic Drive CSF-mini series consists of wide variety of products including four model
numbers and three models. Place an order using the following symbols as a reference.

CSF-14-100-2XH-F - 4% sp

H v H
H H H
H H H
H B H
. M .
Pececccccccccccccccccccccccccccccd H Seeeq Bececcscccseq
: : : :
H Pecescsceccssccscscssssccsssccscscecd H s
H . H .
H H Pesecscsscsscsecced H .
H :
H H H H H
\ \4 \4 \4 \4 R
Table 235-1

B ZFR BS TR

Model name Model No. Reduction ratio note 1 Special specification

TU=SENEL. M ()

5 30 50 - 100 1U-F=HE A BL. SR

1U-CC=1URS I I R 2 H
I

1U-CC-F=1URSIRKI R Bl 2252

8 30 50 - 100 B, R SP=Ttk. MEREZA TG

CSFZ3F| 2XH-J=FE AL LR . Hidd TE=ER

CSF series 2XH-F=E@,§J*}1§§§§E N iﬁéﬁu’ﬂj SP= special specifications such as shapes and

1U=Input shaft type, shaft output type performance

1" 30 50 - 100 (conclusive type) None= standard product

1U-F=Input shaft type, flange output type

1U-CC=1U shape motor mounting type, shaft

output type
1U-CC-F=1U shape motor mounting type,

14 30 50 80 100 flange output type
2XH-J= Motor mounting type, shaft output

2XH-F= Motor mounting type, flange output

E1: RELERTHEMA BRER WAHE) , BE: R (FEF) , @d: S, SHESEeER.

Note 1 The reduction ratio indicates the value for the following condition. Input: wave generator, fixed: circular spline, output: flexspline

H
o
[=}
i
o
[
Q.
|
-
,‘é’
=
N

R EHHE Technical Data

= )
FITE F Rating table o2

Table 235-2
BTt maiee  PIRMEEN gpasie s o By o

BEEE  Rated e stnpot BIFIRARSE R | D (o Ml Permisstle ave. input (1/4GD*)

Reduction 2000r/min Rk el ave. load torque il rotational speed rotational speed i et (4 E127)

ratio

Nm Nm Nm Nm r/min r/min kgem?

30 0.25 0.5 0.38 0.9 10
5 50 0.4 0.9 053 18 10000 6500 iopre

100 0.6 1.4 0.94 2.7 ]

30 0.9 1.8 1.4 3.3 39%10°
8 50 1.8 3.3 2.3 6.6 8500 3500 T

100 2.4 4.8 3.3 9.0 )

30 2.2 45 3.4 8.5 10?
1 50 35 8.3 55 17 8500 3500 o

100 5.0 11 8.9 25 )

30 4.0 9.0 6.8 17

50 5.4 18 6.9 35 3.4%x10"
14 80 7.8 23 11 47 LY SR 3.3X10"

100 7.8 28 11 54

X1 EFREBNERAIVE, TRA2XHEEHIE.

The upper value of inertia moment is for 1U type, whereas, the lower value of it s for 2 XH type.
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Unit Type CSF-mini I

(FIBRAAESR “BAZH")

HAE{E1EFE Angle transmission accuracy

See “Engineering data” for a description of terms. Tjezgg_ 11
b : BS
Re’ffcltfnt E)lio AL M°:j 5 8 "
Specification
30 X10%rad 1.20 0.58 0.58
arc min 4.00 2.00 2.00
500 E X10%rad 0.87 0.58 0.44 ;
50 or more arc min 3.00 2.00 1.50 1.50
iiti R K_Hysteresis loss (UTTISCIREEI0N %2362
Table 236-2
e
L Modal 5 8 1 14
Reduction ratio
30 X 10%rad 8.7 8.7 8.7 8.7
arc min 3.0 3.0 3.0 3.0
50 X 10*rad 8.7 5.8 5.8 5.8
Y arc min 3.0 2.0 2.0 2.0
—\Aﬂ 80l E X10%rad 8.7 5.8 5.8 2.9
i 80 or more arc min 3.0 2.0 2.0 1.0
( é‘
: T » SRR R
£ F A W8 Max. backlash quantity S LE I s
N4 JE=
AL o
Redution ratio
30 X 10°rad 28.6 23.8 291
arc sec 59 49 60
50 X 10°rad 17 14.1 17.5
arc sec 35 24 36
X 10°rad — — 11.2
80 arc sec —_— - 23
X10°rad 8.7 78 8.7
100 arc sec 18 15 18

(AERMBRERE BARR .) FENHELRBEREANTAMENER, BIEASERER.

See “Engineering data’ for a description of terms. As the values in the table below vary depending on the use conditions, use them as reference values.

FoEhEE4ERE Starting torque

#236-4
B{i: cNm
Table 236-4

Unit: ctNm
=)
B et 5 8 11
Reduction ratio
30 0.53 1.3 3.4 ]
50 0.40 0.80 2.0 4.1
80 — — _ 2.8
100 0.30 0.59 15 25

(RERBRER HAAN .) TENBESREEAEEONRTMENEL, BEASEZREER.

See “Engineering data” for a description of terms. As the values in the table below vary depending on the use conditions, use them as reference values. gizaz-rﬁ
Table 236-5
Unit: Nm
IJ =
L e 5 8 11 14
Reduction ratio
30 0.29 0.70 1.7 24
50 0.21 0.55 1.2 1.6
80 _ _ _ 1.6
100 0.27 0.75 15 1.8
; ———
IS Rotchoing oravo METLLIE G0N
Table 236-6
Unit: Nm
=)
Rtk o 5 8 11
Reduction ratio
30 27 11 29
50 3.2 12 34
80 _ _ Z
100 35 12 43
: —
[R5 Bucking torave SEETLIERTT LN
Table 236-7

Unit: Nm

SIRELL 9.8 35 90 190

Total reduction ratio
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N Unit Type CSF-mini

Ezjﬂiﬁ(ﬁq*ﬁ!*ﬁ Checking main roller bearing

CSF-miniRFIALFH T4 S EMRRMA B T EEZ BB R
(HEB) o

AFRSEIECSF-miniRFIRIIERE, FHRINGEXAEHEHNE. 45N

RHMANEREGURBERERE

FHENTEAXBS RE028~032TTH “HAZR" -

A precision cross roller bearing is built in the unit type and the gear head type to directly

support the external load (output flange) (precision 4-point contact ball bearing for the

CSF-mini series).

Check the maximum load moment load, life of the bearing and static safety coefficient to

fully bring out the performance of the unit type.

See the page 028 to 032 of “Engineering data” for each calculation formula.

BRINTR

Checking procedure

O WIS AGEERNFE (M max)

Checking the maximum load moment load

HESRAZFFNE (M max) BAROBENE (Mmax) <FFHE (Mc)

Obtain the maximum load moment load (M max). Maximum load moment load (M max) = permissible moment (Mc)

@ ®iMEREF

Checking the life

HEFEHE A (Frav) . FHHERE (Faoy) HEZEEGHRRH (X) « BEAHERE (Y) It EBIAMERES

Obtain the average radial load (Frav) and the average axial load (Faav). Obtain the radial load coefficient (X) and the axial load coefficient (Y). Calculate the life and check it.

H
o
[=}
i
o
[
Q.
=
-
,‘é’
=
N

O MINFTRERH

Checking the static safety coefficient

ITHERZE#5AE (Po) WINBSRERH (fs)

Obtain the static equivalent radial load coefficient (Po). Check the static safety coefficient. (fs)

W E AR AR

Main roller bearing specifications

&
Specifications %2371
pecifica Table 237-1
RTHTEER REE EXRTE R o o . . .
Pitch circle dia. of a roller Offset amount Basic rated load BiFEENE BRI BFERAHEX BiFHEGaE

Permissible Permissible Permissible

dp R EXRFEDRE HEARTERR 1 E moment load Rlometlicy radial loadh¥¢ thrust load

Basic dynamic rated load Basic static rated load

mm X10°N X 10°N Nm Nm/rad

5 13.5 4.85 9.14 7.63 0.89 7.41%X10° 90 270

20.5 7.3 21.6 19.0 3.46 2.76X10° 200 630
1 27.5 9 38.9 35.4 6.6 7.41X10° 300 1150
14 35 1.4 61.2 58.5 13.2 1.34%x10* 550 1800

X BFFREGHEERHE (1U) SHEMUNREREmREHE (2XH-)) HAPREBOME. HERIEHEESFYE.

Permissible radial load s the value on the center of output shaft side of both shaft type (1U) and that of gear head shaft output type (2XH-J).

78 Lubrication

#237-2
Table 237-2
i A e YR ST S T Sk < S SR e S =T —y = 3 =
CSFﬂlnl;%ﬁljg'me/Ellﬂla Hlfzizlﬂlﬁ R, R LR EHAER
HI B s NIEBEE s Jtl:éﬂzzﬂfji'ﬁ%;I)\ . REIEBE. AN, {E Lubricated area Reducer Main roller bearing
AT REEEHITIEE. & BiRBZHR Harmonici@igfg SK-2 Mul temp HL-D
Grease lubrication is the standard lubrication of the CSF-mini series. Lubricant name used Harmonic grease SK-2
As products are greased and shipped, you are not required to apply grease during Harmonic Drive
assembly. The following kinds of grease are used for lubricant. &R ESZK " Inc./A =] 1 [E)iHBE
Manufacturer YS! ems_ NC. 23 H Kyodo Yushi
Harmonic Drive Systems
EAllim gk ARURIH
Base oil Refined oil Composite hydrocarbon oil
B k=) 22
Puffing agent Lithium soap Lithium soap
BAMTE (25TC)
Consistency (25°C) 295 280
N f= o o
THR 198°C 210°C
Drop point
SR FEMTIK SRR RS
Appearance Green sticky state White sticky state
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Unit Type CSF-1U I

B ASIBHIAE Technical data of input shaft type E—

i : 1USMEZE Shaft output: outline drawing of 1U

WHE BN T AR R AS.
AF=MIICADEHE (DXF) AIMAARR B ETT TE.
URL: http://www.hds.co.jp/

Conclusive type unit of full connection with input and output shaft.
You can download the CAD data (DXF) of this product from the following homepage.

URL:  http://www.hds.co.jp/ [E238-1
Fig. 238-1
|- i —
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F - FoooL
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nged

(dfi i o)

MR RIGREEBIER, A2 SR ERTTIA
Check the delivered specifications for details of the sizes.
(i) Wit (ReEH) BDFROMv-wIRFLZ BEHLEXR.
fEARHETE.
(Note) There is no position relationship with D cut of output shaft (low-speed shaft)
and v-w tap. Be careful when it is used.

R~F3% Measurement table %2381

B mm
Table 238-1
Unit: mm
B o 5 8 11 14
oA 26.5 40 54 68
B 37 65.5 82.5 95.4
C 13 23 295 295
D 16 295 37 49.9
E 8 13 16 16
F 0.5 05 05 15
G 25 25 3 3
H 0.8 26 3.9 8.4
I 9 18 215 23
J 7 11 14 14
K 4.85 7.3 9 1.4
L 9.85 17.3 22 239
oM h7 19.5 29 39 48
ON 13 20 265 335
®0h6 5 9 12 15
oP 9 16 24 32
oQh6 3 5 6 8
OR 20.4+0.42 30.7+0.46 40.9%0.50 51.1%0.50
s 46 8 10.5 14
T 9.8 15.5 205 255
oU 23 35 46 58
v 3 4 6 6
W M2X3 M3 X4 M3X5 M4 X6
X 4 4 4 4
Y M2X3 M3 X6 M4 X8 M5X 10
oz 20+0.42 30+0.46 40%0.50 50%0.50
a 2.6 45 5.5 75
& Mass (g) 35 130 240 440
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I Uit Type CSF-1U

sE=%itH: 1U-FSMEE Flange output: outline drawing of 1U-F

HRMANHAE= W EARAS.

A= mBICADEHE (DXF) ATMARRET T

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

Flange output type unit of full connection with input and output shaft.

You can download the CAD data (DXF) of this product from the following homepage.

URL: http://www.hds.co.jp/ E239-1
Fig. 239-1

v ress [T N — -
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! = w3 E— S
ST . & ¢ Zgg' LR 731 % e D s
. # =i} | 1 5
S/

i
]X
n

KR RIARBIFEESR, HE AR EREEEITHIA

Check the delivered specifications for details of the sizes.

R~t3& Measurement table %230-1

B mm
Table 239-1
Unit: mm
B ] 5 8 11 14
A 26.5 40 54 68
B 27 455 56.5 70.4
C 3 3 35 45
D 16 295 37 49.9
E 8 13 16 16
F 0.5 0.5 0.5 15
G 25 2.5 3 3
H 0.8 2.6 3.9 8.4
| 17 2.2 25 35
J 7 11 14 14
K 4.85 7.3 9 1.4
oM h7 19.5 29 39 48
N 13 20 26.5 335
®O H7 5 9 12 15
oP 9 16 24 32
®Qh6 3 5 6 8
OR 20.4%0.42 30.7%0.46 40.9%05 51.1%0.5
T 9.8 155 205 255
U 23 35 46 58
v 3 4 6 6
w M2X3 M3 X4 M3X%5 M4 X6
X 4 4 4 4
Y M2X3 M3X6 M4 X8 M5X 10
0z 20.4%0.42 30+0.46 40+05 50+0.5
a 26 45 55 75
B8 Mass () 34 120 220 405
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Unit Type CSF-1U I

(RERPESR “HAAR".)

See “Engineering data’ for a description of terms.

Pt (BREEE%L) Rigidity (Spring constant)

#2401
Table 240-1

Nm 0.075 0.29 0.80 2.0
T om 0.0077 0.030 0.082 0.20
Nm 0.22 0.75 2.0 6.9
T am 0.022 0.077 0.20 0.70
x10'Nmirad|  0.009 0.010 0.031 0.034 0.077 0.084 0.172 0.188
K gmaomn|  0.003 0.003 0.009 0.010 0.023 0.025 0.051 0.056
x10'Nmrad|  0.011 0.013 0.039 0.044 0.109 0.124 0.210 0.235
Ke T gmaomn| 0,003 0.004 0.012 0.013 0.032 0.037 0.063 0.070
BB x10Nmiad|  0.012 0.016 0.046 0.054 0.134 0.158 0.286 0.335
- K T gmaromn| 0,004 0.005 0.014 0.016 0.040 0.047 0.085 0.100
X10rad 8.7 75 95 8.6 10 95 12 11
| & arcmin 30 26 32 30 36 33 40 36
5 . X107rad 22 19 21 19 21 19 35 31
= ? arc min 7.5 6.4 7.3 6.6 7.4 6.6 12 1"
H . [_x o] 0011 0.013 0.039 0.044 0.177 0.221 0.286 0.335
e " [ «gimarcmin| _ 0.003 0.004 0.012 0.013 0.053 0.066 0.085 0.100
£ x10Nmred|  0.014 0.018 0.056 0.067 0.225 0.300 0.378 0.468
e ‘ Ke T gmacmn| 0,004 0.005 0.017 0.020 0.067 0.089 0.113 0.140
R x1o'Nmirad|  0.017 0.025 0.067 0.084 0.236 0.320 0.440 0.568
= K [ grmaromin|  0.005 0.007 0.020 0.025 0.070 0.095 0.131 0.170
X10"rad 6.9 5.6 75 6.6 45 3.6 7.0 6.0
& arc min 24 20 26 23 16 12 24 20
X10"rad 18 14 16 14 9.9 7.6 20 16
i ol 60 48 54 47 34 26 638 56
x10'Nmirad|  0.015 0.020 0.072 0.090 0.206 0.267 0.378 0.468
K [ gmaomn| 0,004 0.006 0.021 0.027 0.061 0.079 0.113 0.140
x10Nmred|  0.018 0.027 0.080 0.104 0.243 0.333 0.460 0.601
‘ Ke T gmaromn|  0.005 0.008 0.024 0.031 0.072 0.099 0.137 0.179
R x10Nmiad|  0.020 0.030 0.089 0.120 0.291 0.432 0516 0.700
80m Lk Ko [ gmiacmn| 0,006 0.009 0.027 0.036 0.086 0.128 0.154 0.209
80 or more X10™rad 5.0 3.7 4.1 3.2 3.9 3.0 5.3 4.3
8 p— 17 13 14 11 13 10 18 15
X10"rad 13 9.2 9.8 7.7 8.8 6.6 16 12
6 arcrin 24 31 34 26 30 23 54 42
HlHi#5 E Mechanical precision — .
CSF-miniZ 5l E3R R BB EH4 S EMATRMRK, I THE e ouputshattonhe input shaft type
7] = 9 A K —
ggEf]m'?\fiﬁ%ﬁiofoﬁfﬁfﬁaqnz&?;&aﬁgfr?g—l:fﬁﬁga? ;recision on main shaft bearing @m m
and realized the high mechanical precision of output part. The mechanical precision of the: “ n
output shaft is shown below. ,
=l \
=
.
BN
[/] e [B] [/] e B
[ c TAF— (£ c 1A
$240-2

RECHIEERE

Recommended precision for the mounting case

XTILREA: mm
Table 240-2
XT.I.R. Unit: mm

=

%
smes WRETRE

Precision item

1U s shemskah

1U Fluctuation on the edge of the output shaft

1U-F SR Emska
1U-F Fluctuation on the inner diameter of the output shaft
b |REMER®E

Concentricity of the mounting spigot

0.030 -

0.005 -

0.040 0.040 0.055 0.055

REEER

Squareness of the mounting face

4 |[WHEZEBE

Fluctuation on the output flange face

o |RREMEAHEZENTITE

Parallelism of the mounting face and the output flange face

XTIR.: FRTMEMRERE AN THRIEHNEZE.

TIR.: This indicates the total reading of the dial gauge when the measuring part is rotated once

0.020 0.020 0.025 0.025

0.005 0.005 0.005 0.005

0.015 0.020 0.030 0.030
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I Uit Type CSF-1U

XYM Efficiency characteristics

HESE TR HTEHE R W Mo
The efficiency varies depending on the following conditions. Measuring condition TAS2411
WAL MEHIE | MERFRAOBERSE (SRB0IOT)
educ |or\1 ratio Built-in Measurement by building the recommended built-in precision into the product
B s £% | Harmonici3igRE SK-2
Input rotational speed s k=i j armoniciiEig A -
| | ﬁﬁ%;ﬁ ,Eifcirf— f]ij;ﬁ' Name Harmonic grease SK-2
Load torque condition Grease BERE ERRHE
. hll:illfi# lubrication Application qty. | Appropriate application quantity
Temperature
MRS GIRNNMEREERR)
Lubrication condition (Type of lubricant and the quantity)
WREEERS HEEERY i al
Efficiency correction coefficient Efficiency correction coefficient Fig. 241-1 &
N = = 1
MBI NTF AR, HEERE. B
EREEAT T EHEERSKe, FSEUTIHERAITEHME. 1.0 —— 9
If the load torque is smaller than the rated torque, the efficiency value lowers. 0.9 — | fay
Obtain correction coefficient Ke from the efficiency correction coefficient graph 241-1 to . £
obtain the efficiency using the following example of calculation. 2 0.8 | 5
x n =Ke'Mg N
f3: LICSF-8-100-1UA I, HHHUTFEMHTFHME (%) - 2507 T =B
v . S SEL aes aes 2 iciency at the rated torque
BNGEE: 10000min  RRFE: MBIEE o Y
A FEFE2.0Nm IEEFIRE: 20°C M /
Example of calculation: Efficiency n (%) under the following condition is obtained from the = % 0.5
example of CSF-8-100-1U. Vs
Input rotational speed: 1000r/min  Lubrication method: Grease lubrication S 04 el J‘??ﬁ%fﬁ
. . o o _ _Loadtorque
Load torque: 2.0Nm Lubricant temperature: 20 C 0.3 T —Eﬁﬁﬁg
R E 8RR L 100 FNEEEFEA2.4NM (FER: $049T1) , HiksE A | ]
6tk a 50.83. (a =2.0/2.4%0.83) 0701 02 03 04 05 06 07 0.8 09 1.0
Since the rated torque of model number 8 with a reduction ratio of 100 is 2.4 Nm (Ratings: AR
Page 049), the torque ratio a is 0.83. (a=2.0/2.4=0.83) Torque ratio
WiRIEE241-1, TEHBEBEZRHKe=0.99

The efficiency correction coefficient is Ke=0.99 from Graph 241-1.
WAL A2.ONMBTIZZEENA 1 1=Ke*Nr=0.99 X 77%=76%.
Efficiency n at load torque 2.0 Nm: n=Ke*Tk=0.99 x 77=76%

XOBBEATHERENILEEERTKe=1.

Efficiency correction coefficient Ke=1 holds when the load torque is greater than the rated torque.

HarmonicDrive 055




Eic|
o
[=]
i)
]
i
(=
.‘é’
=]

WHE B RE

Efficiency at rated torque

Input rotational speed

#BS:5
Mode No. 5
HIELE30 HIELL50 &L 100
Reduction ratio 30 E242-1 Reduction ratio 50 E242-2 Reduction ratio 100 E242-3
100 Graph 242-1 100 Graph 242-2 100 Graph 242-3
90 90 90
80 80 80
_70 70 70
<260 =60 =60
~ g0 ~ &g g )
NS == NS N}
oDl dee B2 10 2 40
7&( w - R W ﬁ w
30F 30 30
20 20 20
10 10 10
0 0 0
-10 0 10 20 30 40 -10 0 10 20 30 40 -10 0 10 20 30 40
mE (C) mE (C) mE (C)
Temperature (C) Temperature (C) Temperature (C)
#BS: 8
Mode No. 8
B EE30 R P50 &L 100
Reduction ratio 30 E242-4 Reduction ratio 50 E242-5 Reduction ratio 100 E242-6
100 Graph 242-4 100 Graph 242-5 1 OO Graph 242-6
90 90
80 80
= . 70 . 70
< <260 <60
—g —~ T ~ T g5
B8 B8 40" - S 40
RE ®E V[ RE
30 == 30 ===
20 20 ==
10 10
0 0
-10 0 10 20 30 40 -10 0 10 20 30 40 -10 0 10 20 30 40
mE (C) BE (C) mE (C)
Temperature (C) Temperature (C) Temperature (C)
BS: 1
Mode No. 11
IR L 30 AR50 HIELEE 100
Reduction ratio 30 G@Z:ﬁ;z Reduction ratio 50 GIEZth—% Reduction ratio 100 Glﬁ%‘lzi—gg
100 e 100 e 100 o
90
80
—
—~% ~z A'j;70 //—"—:: ————
=< RE =€ 60 P e g
2 —¢ ~ 250 = e =
S B8 LA Il el e
R ®E RE = = ,/—/_
30 ===
20 £
10
0
-10 0 10 20 30 40 -10 0 10 20 30 40 -10 0 10 20 30 40
mE (C) mE (C) mE (C)
Temperature (C) Temperature (C) Temperature (C)
#ME: 14
Mode No. 14
&L 30 AR50 I EE80+100
Reduction ratio 30 ngfz%-;g Reduction ratio 50 slngz%;'l Reduction ratio 80 and 100 GEZ:%-?%
100 o 100 alac 100 i
90 90
80 80
10 —~— ~= 70
£Z 60 =% =T 60
% g 50 B g # g 50
& 40 RKE ®KE 40
30 30
20 20
10 10
0 0
-10 0 10 20 30 40 -10 0 10 20 30 40 -10 0 10 20 30 40
mE (C) mE (C) BE (C)
Temperature (C) Temperature (C) Temperature (C)
MR 500r/min ——————————- 1000r/min =~ —===-=---mmmmm - 2000r/min  —-—-—-—-—-—-- 3500r/min
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I Uit Type CSF-1U

TR FIE1TE4EE On no-load running torque

THBIBITEEREELHHITT, EHarmonic Drive®: H 4 E
BN (SEM) 46,

No-load running torque means the torque required to put HarmonicDrive under a no-load
condition.

XIFRBEF EW AL R ER.

Contact us for detailed value.

ME S

Measuring condition #2431

Table 243-1

RLIEEE100

Reduction ratio 100

HEEH | EEEEE B
Lubrication conditon | Grease lubrication Neme

R ER ISR A\ A2000r/min 15 TE & 1EF2/ B L LR #UE

The torque value is the value after a trial run for two hours or longer at an input of 2000 r/min.

Harmonici@ighg SK-2

Harmonic grease SK-2

BA[EELEESE

Correction quantity by reduction

e N N — _ #243-2
Harmonic Drivef) £ i BIZITRESIRB R MEZ T, E243-1~243-4 FEHEFIETHEEIES #41: o
FRGEEE 10098 E . HAREL, BN EFR243-2FREIMEIEEHE{T  Correction quantity for the no-load running torque e
it&. = R LE
The no-load running torque of HarmonicDrive varies depending on the reduction ratio. %‘E — <0 Rl 50
Graphs 243-1 to 243-4 show the values for a reduction ratio of 100. Obtain other reduction 5 0.26 011 — ‘A
ratios by adding the correction quantity shown in the right-hand table (Table 243-2). . . o
0.44 0.19 - |:I:J
0.81 0.36 0.1 -;:F-
14 1.33 058 (o)
o
. g g
WAL 10089 T2 $1 815 174548 £
No-load running torque for a reduction ratio of 100 =
S/
1 NF53%E500r/min 1 N\ ¥%3%1000r/min
Input rotational speed: 500r/min Input rotational speed: 1000r/min
E243-1 E243-2
Graph 243-1 Graph 243-2
100.0 ° 100.0 -
EE 100 Eg 100
P4 ZZ
cL [SRCH
g s
WE S ®?E .
o e o LY
[al= ’= [ag- — |, ®=
E E 14 I 5 14
3 Frad 1
T 1T
: — I e T
R 10 — : B2 10 8
5
0.1 0.1
-10 0 10 20 30 40 -10 10 20 30 40
mE (C) BE (C)
Temperature (C) Temperature (C)
1 N %53%2000r/min B N\ ¥5353500r/min
Input rotational speed: 2000r/min Input rotational speed: 3500r/min
E243-3 E243-4
Graph 243-3 Graph 243-4
100.0 100.0
EE 100 EE 100
ZzZ Zz
cL [RCA
wg _ wWE —
o 14 '}ﬂ;% o 14 %‘lﬁ
B Ri= n 1 R
I 5 —T e
W — 3 8
&g e
B2 1.0 R= 10
— 5 5
0.1 0.1
-10 0 10 20 30 40 -10 0 10 20 30 40
BE (C) =E (C)
Te ture (C Te ture (C —
emperature (C) emperature (C) S R T X, 7
The values in this graph are average values (X).
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Unit Type CSF-1U I

EINSRBRIF A E Permissible load of the input part

WBABRFITHE

Permissible load of the input shaft

AR NE AT H2D B REHATE. ARSRERB AN
TR, BERIAB NP NE 5 2.

E244-1 R RHR MR, [a] [o] MRTHSEE244-1. e
5, E244-1RTHRZESHEITRAEE f MG A XR.
244 1B ERFHRMANEEAH2,000r/min, EXATEERFG
L10=7,000hE B #L B -

The input part of the input shaft type is supported by two single-row deepgroove bearings.
Check the load applied to the input part to fully bring out the performance of the input shaft
type.

Figure 244-1 shows the supporting point of the bearing. See Table 244-1 for the size of (a)
and (b). Graph 244-1 shows the relation between the maximum permissible radial load and
the thrust load by the model number.

The values in Graph 244-1 are those assuming that the average input rotational speed is
2,000 r/min and the basic rated life, L10, is 7,000 hours.

4 o N N ooy Py
4 Bl: RS 14K NENSNEIME 712 (Fa) B, FFRKERE
) 5% (Fr) HOSEH20N.
= Example: When an 8-N thrust load (Fa) is applied to the input shaft of model number 14, the
2| value of the maximum permissible radial load (Fr) is 20 N.
|
F -
" 0 N BB AR -
:=, Bearing specifications of the input part Table 244'_1
N4
BRA KB —
Bearing A Bearing B A& BRI EE Ea ﬁ%é\-{;?)iqb AR
Distance between =L "
ERUEHNS BAWEHAY EAUEHHY EAWERAB v Ovethang lonifof . Maximum fadload
ﬂ}:‘? Basic dynamic rated load  Basic static rated load gg_.:’_u Basic dynamic rated load Basic static rated load P!
foss Cr (N) Cor (N) Hoe Cr (N) Cor (N) a (mm) b (mm) Fr (N)
SSLF-630DD L-520W02 176
8 MR126 715 292 MR83 560 170 16.65 18 10
11 689 1330 665 624 1300 485 20.6 21.9 20
14 690027 2700 1270 60522 1330 505 28.25 24.25 30
R E A e HERBREEAROER _y
Supporting point of the roller bearing Fig. 244-1 Relation between the radial load and the thrust load Graph 244-1
&B 40
bearing B bﬁrﬁa
Fr ~ 30
‘ Zz T
: =
Z’ =] Fa+ JIL% £ 20 —— 214
(T — &5
E b - Model: 14
Gl * \\
10 i E=R) =
\Q\\ Mo;z: 5 \%‘;Z: .1111
X A5 T—
Fa: B 5HE (N) ‘ Modal 5
Thrust load (N) 0 2 4 6 8 10
Fr: Eofs N 2 b B Fa (N)
Radial load (N) I Thrust load Fa (N)
LIEFN(EEEEESE Installation and transmission torque
BiEXRELRE
Installation on the equipment
HCSF-miniRFIREREE LR, BERMIAREEHFEERIZT
HREEGFEBNEEEREEE (H245-109AR) 512tk
Check the flatness of the mounting face and burrs on the tap to install the CSF-mini series
on the equipment, and tighten the mounting flange (A in Figure 245-1) with bolts.
REEZ (E245-10AKD) 121 MiT R4
Tightening torque of the bolt* of the mounting flange (A in Figure 245-1) Taﬁf;‘;ﬁ
i) =| %Z 5 8 11 14
Item
l%%mber o;olts 4 4 4 4
Bolt size M2 M3 M4 M5
ZHP.CD.
,\'ﬁfn"ﬁng oD, mm 23 35 46 58
. Nm 0.25 0.85 2.0 3.96
T A
Tightening toraue kgfm 0.03 0.09 0.20 0.40
e b Frescow | 1T 24 36 48 60
Nm 35 12 29 57
et
ransmission torque kgfm 04 13 29 59

XEFIRIREZFR: JISB 1176 N AIRiE. BESE: JISB 1051 129 E

Recommended bolt name: JIS B 1176 hexagonal bolt, intensity type: JIS B 1051 12.9 or higher.
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REFE=
. [E245-1
Mounting flange Fig. 245-1

AFD

PartA

Lk ko apk o4

Installation of the load on the output part

BN R A, EEETMANIE (SREG1H) TERE.
Install the load on the output part taking the specifications of the main roller bearing (see
Page 051) into consideration.

RiEEE (E245-289BE0) B HyiT BE64E

Unit Type CSF-1U

H
o
[=}
i
o
[
Q.
=
-
,‘é’
=
N

Tightening torque of the bolt* of the mounting flange (B in Figure 245-2) Taﬁezgfﬁj
bil= %{E 5 8 1
Item
Number ogolts 3 4 °
miEmi M2 M3 M3 M4
£3£P.C.D.
Iﬁfmﬁing P.C.D. mm 98 195 209 29
Nm 0.54 2.0 2.0 4.6

ik

ightening torque kgfm 0.06 0.20 0.20 0.47

. Nm 2 13 26 55]

foane

ransmission torque kgfm 0.3 1.3 2.6 5.6

WHEZRTERLRRERE, BETEEREEET.
As measures have been taken against oil leakage of the output flange, no sealing agent needs to be applied.

XIEFIBIRZTR: JIS B 1176 AiE. BEXS: JISB 1051 129k

Recommended bolt name: JIS B 1176 hexagonal bolt, intensity type: JIS B 1051 12.9 or higher.

ZHEE= (1U-F) 2452
Mounting flange (1U-F) .245»2

e ERERER . SRR, AEXNHHHEEM RS ST0ATEE
S5 RERHEN B E TR

Do not allow the output shaft to receive a shock when you install a pulley and pinion. It can
deteriorate the precision of the reducer and cause failure.
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E?It%ﬁ& HZI#l Z3ERY Technical data of motor mounting type EEE—

i - 1U-CCHPMZE| Shaft output: outline drawing of 1U-CC

SN ATURAR St B0 4 e B9 RR Bl R 3B
AF=MIICADEHE (DXF) AIMAARR B ETT TE.
URL: http://www.hds.co.jp/

The motor mounting type: the outline is 1U shape, and the output part is the shaft output.
You can download the CAD data (DXF) of this product from the following homepage.

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

E246-1
Fig. 246-1

KR RERENFEESR, HE AR ERERITHIA

g% g+
L ,Fi.,
i
i
5o ¢ i
T g2 =] o
o & i I
e e
,ﬁ
, U
MEE R REN
m_ _0.4%52

Check the delivered specifications for details of the sizes.

R~F3 Measurement table

£246-1
BT mm
Table 246-1
Unit: mm
gﬁ” ] 5 8 11 14
dA 26.5 40 54 68
BE 30.5 51 64.3 70
C 13 23 29.5 29.5
D 12.7 21.5 26.5 33
E* 4835, 6.585 8.387 7.58s
= 0.5 0.5 0.5 1.5
G 2.5 25 3 3
H 1.3 1.5 2 2.5
| 9 18 21.5 23
J 2 2 8 2.5
K 2 2 2 2
L M2X3 M2X3 M3X4 M3 X4
M 6 12 16 17.6
N 4.85 7.3 9 1.4
(0] 9.85 17.3 22 23.9
6P h7 19.5 29 39 48
6Q 13 20 26.5 33.5
®R h6 5] 9 12 15
¢S h6 17 26 35 43
oTH7 3] 3 5 6
(m]v] 20.4£0.42 30.7£0.46 40.9%0.5 51.1*0.5
oV 9.8 15.5 20.5 25.5
oW 23 35 46 58
X 4.6 8 10.5 14
oY 225 34 46 58
a 3 4 6 6
b M2X3 M3X4 M3X5 M4 X6
© 4 4 4 4
d M2X3 M3 X6 M4 X8 M5X10
e 4 4 4 4
f M2X3 M2.5X5 M3X6 M4 X8
g* 27 48.7 62.1 70.4
h* - 42385 6.137 7.93%s
EE Mass (g) 27 111 176 885!

@ S HIB-E-g-hR~T 25 M Harmonic DriveBI =AM BB (R&RER. Rit. NiE) MEMERUENURBRTRAE. RIaxfitet. BESHEM, Eit

i

The B, E, g and h sizes indicated by an asterisk are the mounting positions in the shaft direction and allowance of the three parts (wave generator, flexspline, circular spline) comprising HarmonicDrive. Strictly observe

these sizes as they affect the performance and intensity.
@ MR, HARERRMIAEN.

Wave generator is removed when the product is delivered.
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sE=HiH : 1U-CC-F4MEIE Flange output: outline drawing of 1U-CC-F

SN ATURSIR . S A0 bk =4 A0 FR B R 3R,

A= mBICADEHE (DXF) ATMARRET T

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

The motor mounting type: the outline is 1U shape, and the output part is the flange output.
You can download the CAD data (DXF) of this product from the following homepage.
URL: http://www.hds.co.jp/

E247-1

Fig. 247-1

P h7

i
o
[=}
i)
[
i
-
.‘é’
=

M 0.4*%2
KR RGBSR, BEAZEAREEITHRIA
Check the delivered specifications for details of the sizes
Bl mm
Table 247-1
Unit: mm
ws e 5 8 11 14
oA 26.5 40 54 68
B* 20.5 31 38.3 45
C 3 3 3.5 4.5
D 12.7 21.5 26.5 33
E* 485, 6.53%s 8.3387 7.53%s
F 0.5 0.5 0.5 1.5
G 2.5 25 3 3
H 1.3 1.5 2 2.5
| 1.7 2.2 2.5 3.5
J 2 2 3 25
K 2 2 2 2
L M2X3 M2X3 M3 X4 M3 X4
M 6 12 16 17.6
N 4.85 7.3 9 1.4
oP h7 19.5 29 39 48
6Q 13 20 26.5 33.5
®RH7 5 9 12 15
$ S h6 17 26 35 43
6T H7 3 3 5 6
Ou 20.4%0.42 30.7£0.46 40.9+0.5 51.1£0.5
oV 9.8 15.5 20.5 25.5
oW 23 35 46 58
oY 22.5 34 46 58
a 3 4 6 6
b M2X3 M3 X4 M3 X5 M4 X6
® 4 4 4 4
d M2X3 M3 X6 M4 X8 M5X10
e 4 4 4 4
f M2X3 M2.5X5 M3 X6 M4 X8
@f 17 28.7 36.1 45.4
h* - 423 6.13%; 7.98s
EE Mass (g) 25 100 150 295

@ S HIB-E-g-h R~F RIgH M Harmonic Drivef) =488 (K& it M%) WMEMNERCENRFTTRZE. RTSxEaE. BESEMTM, Eit

BT

The B, E, g and h sizes indicated by an asterisk are the mounting positions in the shaft direction and allowance of the three parts (wave generator, flexspline, circular spline) comprising HarmonicDrive. Strictly observe
these sizes as they affect the performance and intensity.
P4 g B Xt < 45 3
@RI BR, HERERRMIA K.

Wave generator is removed when the product is delivered.
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E=8H: 2XH-FASMEE Flange output: outline drawing of 2XH-F

B A A = R B R R,
AF=MIICADEHE (DXF) AIMAARR B ETT TE.
URL: http://www.hds.co.jp/

The output part is the flange output.
You can download the CAD data (DXF) of this product from the following homepage.

URL:  http://www.hds.co.jp/ E}z;tgj
B* R S5HR K ERRE T EF
- ou - B c " D+ e gt s ounig
- : J_]:F:. - _G_ o (Orng: ) er T
- e* -
. KL -
i . J. E !
To %E ;! e
Qe < [
© 29y [R=d
B
1 ' !
~ K 1
: +0.2
ab 55 -  c0dEAT o N f&iz%ﬂfﬁwﬁq _N__o4
MR~ RIAREEEER, 545 3 S s E BT
Check the delivered specifications for details of the sizes.
BT mm
Table 248-1
Unit: mm
ue s 5 8 1 14
oA 29 43.5 58 73
B* 20.5 31 38.3 45
[¢ 15.7 245 30 375
D* 4.8 32 6.5 85 8.3 37 7.5 3
E 12.7 19 235 28
F 3 5.5 6.5 95
G 1.3 15 2 25
H 2 3 3 5
I 0.5 0.5 0.5 15
J 2 2 3 25
K 2 2 2 2
L M2X3 M2X 3 M3 X4 M3 X4
M 17 22 25 35
N 6 12 16 17.6
o 4.85 7.3 9 11.4
OP h7 20.5 31 405 51
oQ 13 20 26.5 335
SR H7 5 9 12 15
$S h6 17 26 35 43
®T H7 3 3 2 6
au 22+0.42 32+0.46 43+0.50 53+0.50
oV 9.8 15.5 20.5 25.5
oW 25 375 50 62
X 3 4 6 6
Y M2X3 M3X 4 M3X5 M4 X6
a 2 2 2 2
b M2 M3 M4 M5
© 2 2 2 2
od 2.3 3.4 45 55
e 17 28.7 36.1 454
f* - 4.2 85 6.1 87 7.9 8
g (P& accessory) 18.90%0.70 28.20X1.00 38.00%1.50 48.00%1.00
EE Mass (g) 25 100 150 295

@ SHIB-E-g-hR~F R g M Harmonic DriveM) =AM 8B (K& it NIEE) WMEMNERCEURBRTRE. RYSxiteE. BESHEM, Eit

il oR

The B, E, g and h sizes indicated by an asterisk are the mounting positions in the shaft direction and allowance of the three parts (wave generator, flexspline, circular spline) comprising HarmonicDrive. Strictly observe

these sizes as they affect the performance and intensity.
@RI LH, HRERZMIARKN.

Wave generator is removed when the product is delivered.
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IhEiH : 2XH-JSMEZE] Shaft output: outline drawing of 2XH-J

i B A b B0 B B R AR AL )

A= mBICADEHE (DXF) ATMARRET T

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

The output part is the shaft output.

You can download the CAD data (DXF) of this product from the following homepage.

URL: http://www.hds.co.jp/ E249-1

Fig. 249-1
-3
%

. : - . W B R N
e -- o Of ZT P EERT

ASSHREERRELEI
E R

Wave generator of model number 5 Mounting
direction and connection size

g*

=

KR RFAREEAR SR, 1518 AR SEMEEETHEIA
Check the delivered specifications for details of the sizes.
(E) @i (REH) WDFHROMa-bEAlZBEMERXR.
EArEER.
(Note) There is no position relationship with D cut of output shaft (low-speed shaft)
and a-b tap. Be careful when it is used.

R~t3& Measurement table %2401

B mm
Table 249-1
Unit: mm
#e i 5 8 11 14
oA 29 435 58 73
B* 30.5 51 64.3 70
c 10 20 26 25
D 15.7 245 30 375
E* 483, 6.5 8: 8.3 8/ 7.5 88
F 12.7 19 23.5 28
G 3 55 6.5 9.5
H 1.3 15 2 25
| 0.5 0.5 0.5 15
J 2 3 3 5
K 2 2 3 25
L 2 2 2 2
M M2X3 M2X3 M3 X4 M3 X4
N 9 18 215 23
0 6 12 16 17.6
P 485 7.3 9 11.4
Q 9.85 17.3 22 239
®R h7 20.5 31 405 51
S 13 20 26.5 335
T h6 5 9 12 15
U h6 17 26 35 43
oV H7 3 3 5 6
ow 22+0.42 32+0.46 43+0.50 53+0.50
dX 9.8 15.5 20.5 25.5
oY 25 37.5 50 62
z 4.6 8 10.5 14
a 3 4 6 6
b M2X3 M3 X4 M3 X5 M4 X 6
c 2 2 2 2
d M2 M3 M4 M5
e 2 2 2 2
of 2.3 3.4 45 5.5
g* 27 48.7 62.1 70.4
h* — 4.2 35 6.1 57 7.9 8
i (BAN& accessory) 18.90%X0.70 28.20%1.00 38.00%1.50 48.00%1.00
FE Vass (g) 27 111 176 335
.E’fgg@s-ag-m#%?ﬁmmHarmonic DrivefI=AMEME (E& %2R, Fi. FR) MENEBETEMRSITFAE. RYextiat. BEERTm, FHit
BTG

The B, E, g and h sizes indicated by an asterisk are the mounting positions in the shaft direction and allowance of the three parts (wave generator, flexspline, circular spline) comprising HarmonicDrive. Strictly observe
these sizes as they affect the performance and intensity.
x4 g B Xt < 45 3
@RI, HERERRMIA R,

Wave generator is removed when the product is delivered.
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Unit Type CSF-2XH/CSF-1U-CcC I

HEZh#l ZEERIRYE E 422 FL1R R~ Hole diameter size of the wave generator of the motor mounting type

BN RERWREEFRALERTAIREZ LB INAMEETRE
MHITEE.

You can change the hole diameter size of the wave generator of the motor mounting type
within the range shown in the following table to match the shaft diameter of the mounting

motor.
%250-1
B mm
Table 250-1
Unit: mm
BS
Model
2XH-F: ¢T H7
2XH-J: ¢V H7 1.5~6 2~4 3~7 4~8
1U-CC-F: ¢TH7 ‘ (2~8) (3~8) (4~10)
1U-CC: ¢TH7
F1) () MHHERERERA—FENOME (—FR. BHRIAK) . 45

ERHRRERTRERBRBTENE (AEE%E) . B2, BS5H—
B AR R

i£2) IEFEETHI R S RIBAL R R ENE.

i3) AREALELEREMT.

it4) LERTEEEHABHRNAE. EXARTHERER, FEOEXLEER
RER.

Note-1: The parenthesized value indicates the value for the rigid-type (integral type, special specifications)
wave generator. The standard wave generator is equipped with Oldham’s coupling (self-aligning)
mechanism. Note that the rigid type is standard for model number 5.

Note-2: The size of the locking screw may be changed due to the hole diameter.

Note-3: The key groove may be fabricated depending on the hole diameter.

Note-4: Special specifications apply to all changes of the hole diameter size. Contact our office for details of
the sizes.

(FIBRAESR “HAAR)

See “Engineering data” for a description of terms.

Mt (BREEE%L) Rigidity (Spring constant)

$#250-2
Table 250-2
g 8 1 14
i_yrnzﬂ 2XH-J/1U-CC 2XH-F/1U-CC-F 2XH-J/1U-CC 2XH-F/1U-CC-F 2XH-J/1U-CC 2XH-F/1U-CC-F 2XH-J/1U-CC 2XH-F/1U-CC-F
T Nm 0.075 0.29 0.80 2.0
kgfm 0.0077 0.030 0.082 0.20
T Nm 0.22 0.75 2.0 6.9
kgfm 0.022 0.077 0.20 0.70
., [ xtonmag 0.009 0.010 0.031 0.034 0.077 0.084 0.172 0.188
kgfm/arc min 0.003 0.003 0.009 0.010 0.023 0.025 0.051 0.056
, [_xtonmiag 0.011 0.013 0.039 0.044 0.109 0.124 0.210 0.235
. kgfm/arc min 0.003 0.004 0.012 0.013 0.032 0.037 0.063 0.070
finad o |_xionmed 0012 0.016 0.046 0.054 0.134 0.158 0.286 0.335
3‘0 *| kgfmiarc min 0.004 0.005 0.014 0.016 0.040 0.047 0.085 0.100
N X107'rad 8.7 75 9.5 8.6 10 9.5 12 1
arc min 3.0 2.6 3.2 3.0 3.6 3.3 4.0 3.6
o x107rad 22 19 21 19 21 19 35 31
arc min 75 6.4 7.3 6.6 7.4 6.6 12 "
k, [_xtonmag 0.011 0.013 0.039 0.044 0.177 0.221 0.286 0.335
kgfm/arc min 0.003 0.004 0.012 0.013 0.053 0.066 0.085 0.100
., [ xtonmag 0.014 0.018 0.056 0.067 0.225 0.300 0.378 0.468
o kgfm/arc min 0.004 0.005 0.017 0.020 0.067 0.089 0.113 0.140
gj&f;ﬁ k, [_x1omied 0.017 0.025 0.067 0.084 0.236 0.320 0.440 0.568
gg kgfm/arc min 0.005 0.007 0.020 0.025 0.070 0.095 0.131 0.170
N X107rad 6.9 5.6 75 6.6 45 3.6 7.0 6.0
arc min 2.4 2.0 2.6 2.3 1.6 1.2 24 2.0
0 X107rad 18 14 16 14 9.9 7.6 20 16
: arc min 6.0 4.8 54 4.7 3.4 2.6 6.8 5.6
k. [_x1onmred 0.015 0.020 0.072 0.090 0.206 0.267 0.378 0.468
kgfm/arc min 0.004 0.006 0.021 0.027 0.061 0.079 0.113 0.140
., |_x10mad 0.018 0.027 0.080 0.104 0.243 0.333 0.460 0.601
L kgfm/arc min 0.005 0.008 0.024 0.031 0.072 0.099 0.137 0.179
roon || xi0miag 0.020 0.030 0.089 0.120 0.291 0.432 0.516 0.700
S0BLE kgfm/arc min 0.006 0.009 0.027 0.036 0.086 0.128 0.154 0.209
80 ormore o X10"rad 5.0 3.7 4.1 3.2 3.9 3.0 5.3 4.3
' arc min 1.7 1.3 14 1.1 1.3 1.0 1.8 15
o X107rad 13 9.2 9.8 7.7 8.8 6.6 16 12
arc min 4.4 3.1 3.4 2.6 3.0 2.3 54 4.2
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Unit Type CSF-2XH/CSF-1U-CC

HLHF5E Mechanical precision

CSF-miniZ J i 4 A K S E 4 S EMRTR A, ST THH
BB UEE. B HERIREEN TR

CSF-mini series have four-point contact ball bearing of high precision on main shaft bearing,
and realized the high mechanical precision of output part. The mechanical precision of the
output shaft is shown below.

e
bt F251-1 E=HH [E251-2
Shaft output Fig. 251-1 Flange output Fig. 2512
2XH-J 2XH-F

) FEOp {5

~
J

[
o
|
-
£
[
-]

- g %£251-1
HHEE XTLR & mm
Mechanical precision XTugaﬂﬁmzsr:m:

5 8 1 14

%S
symbol TEETH
Precision item 2XH-J/1U-CC 2XH-F/1U-CC-F 2XH-J/1U-CC 2XH-F/1U-CC-F 2XH-J/1U-CC 2XH-F/1U-CC-F 2XH-J/1U-CC 2XH-F/1U-CC-F

44 4 3 B 0.030 - 0.030 - 0.030 - 0.030 -

Fluctuation on the edge of the output shaft

2 |WdHsnEmEbE

Fluctuation on the inner diameter of the - 0.005 - 0.005 - 0.005 - 0.005
output shaft
=1
b |RELEEME 0.040 0.040 0.055 0.055
oncentricity of the mounting spigot
¢ |REHER 0.020 0.020 0.025 0.025

Squareness of the mounting face

4 |WHE=mER 0.005 0.005 0.005 0.005

Fluctuation on the output flange face

REEMAHEZHRTFTE
€ | Parallelism of the mounting face and the 0.015 0.020 0.030 0.030

output flange face

XTIR.: RRMESREEVRHTHRIEHNEE.

TIR.: This indicates the total reading of the dial gauge when the measuring part is rotated once.

Y Efficiency characteristics

HELENTEUTANER. 4 oo
'I:e };if;%iegcy varies depending on the following conditions. Measuring condition Tablo 2511
mEL S | MERFCRIEESE (SHB0IOM)
u ﬁ)\%ﬁ Built-in Measurement by building the recommended built-in precision into the product
] R
Input rotational speed - 8RS 2 Harmonici@ligfg SK-2
. ﬁﬁiﬁ;ﬁ 7[5-]755"%1# :]i,l?é" Name Harmonic grease SK-2
Load torque Lubrieating (’;rease BREE EffgKE
. = }# condition \ubrication TRIRNE RINE
_’lfm 52 ¢ Application qty. | Appropriate application quantity
emperature
WEEEG CEEFNMEREERS)
Lubrication condition (Type of lubricant and the quantity)
.ﬁ&ﬁgmgﬁ §i$ﬁ%i%§ﬁ E251-1
Efficiency correction coefficient Efficiency correction coefficient Fig. 2511
AEEEIE/NTHUEREERT, BEEMER.
BIREE2S1- 1T EHBERKe, FSEUTITERITEHLE. 1.0 —
If the load torque is smaller than the rated torque, the efficiency value lowers. | — |
Obtain correction coefficient Ke from the efficiency correction coefficient graph 251-1 to 0.9
obtain the efficiency using the following example of calculation. 0.8
fil: LACSF-8-100-2XHAH, TTHEHUTEHETHHEN (%) . ’ ! fggg;%ﬁmﬁ
HNFEE: 1000r/min - TEETAE: HIBEREE 0.7 s ey

F1#455E2.0Nm TEEFIRE: 20C

Example of calculation: Efficiency n (%) under the following condition is obtained from the
example of CSF-8-100-2XH.

Input rotational speed: 1000r/min  Lubrication method: Grease lubrication

0.6

0.5 /

BIERE Ke
Correction coefficient Ke

Load torque: 2.0Nm Lubricant temperature: 20°C 0.4 P %ﬁﬁfﬁ

IS8 BH L 100N EH4EA2.4Nm (FiER: 5$049T1) , FHikiE 0.3 S
%Lk 0 50.83. (0 =2.0/2.4=0.83) A ‘

Since the rated torque of model number 8 with a reduction ratio of 100 is 2.4 Nm (Ratings: 0 01 02 03 04 05 06 0.7 0.8 09 1.0
Page 049), the torque ratio a is 0.83. (a=2.0/2.4=0.83) B4R

WiREE251-1, HEHBEREERLKe=0.99 Toraue ratio

The efficiency correction coefficient is Ke=0.99 from Graph 251-1.

W G AR S0 2.ONmBT RIS RN 1 1 =Ke*r=0.99 X 77%=76%
Efficiency n at load torque 2.0 Nm: n=Ke*Tk=0.99 x 77=76%

KA HEEA FREEEMNEEEEREKe=1,

Efficiency correction coefficient Ke=1 holds when the load torque is greater than the rated torque

HarmonicDrive 065




WHE B RE

Efficiency at rated torque

#BS: 5
Mode No. 5
L P 30 T IE EE 50
Reduction ratio 30 F252-1 Reduction ratio 50 E252-2
1 00 Graph 252-1 100 Graph 252-2
90 90
80 80
70 70
9 £ 60 ;\:E 60
Qg 50 = Qg 50
S 400 - e
&G 0= &®E 9
30 30
20 20
4 10 10
= 0 0
& -10 0 10 20 30 40 -10 0 10 20 30 40
BE (C) BE (C)
o Temperature (C) Temperature (C)
2
£ BES: 8
s Mode No. 8
L P 30 HE L 50
Reduction ratio 30 E252-4 Reduction ratio 50 E252-5
1 OO Graph 252-4 1 OO Graph 252-5
90 90
80 80
70 70
L& 60 L= 60
~ T 50 ~% 50
b5 40 Bs 40
®E HE
30 30
20 20
10 10
0 0
-10 0 10 20 30 40 -10 0 10 20 30 40
B (C) B (C)
Temperature (C) Temperature (C)
BE: 11
Mode No. 11
B EEEE30 HE P50
Reduction ratio 30 E252-7 Reduction ratio 50 E252-8
100 Graph 252-7 100 Graph 252-8
90 90
80 80
70 70
gEoo == gz
el SO w050
ilel L-=" 7 B S
e 40— =E 40 |-
30 30
20 20
10 10
0 0
-10 0 10 20 30 40 -10 0 10 20 30 40
BE (C) mE (C)
Temperature (C) Temperature (°C)
BS: 14
Mode No. 14
B30 HIEEE50
Reduction ratio 30 6525225_211(0) Reduction ratio 50 G2h5225;111
100 e 100 P
90
80
~= 70 ~3
Ep60= £5
p 8 90— 2
BRE 40— RE
30
20
10
0
-10 0 10 20 30 40 -10 0 10 20 30 40
BE (C) mE (C)
Temperature (°C) Temperature (°C)
MR 500r/min ——————————- 1000r/min =~ —=====--==—==-—-
Input rotational speed

A IELEE 100
Reduction ratio 100
100

90
80
70
60
50
40
30
20
10

E252-3
Graph 252-3

Efficiency (%)

HE (%)

10 20
mE (C)

Temperature (C)

30 40

A IELEE 100
Reduction ratio 100
100

90
80
70
60
50
40
30
20
10

E252-6

Graph 252-6

Efficiency (%)

HE (%)

10 20
imE (C)

Temperature (C)

0
-10 0 30 40

HIEEE 100
Reduction ratio 100
100

90
80

E252-9
Graph 252-9

~
o

[S e}
o o

Efficiency (%)

HE (%)

10 20
imE (C)

Temperature (°C)

30 40

AL 802100
Reduction ratio 80 and 100
100

90
80

E252-12
Graph 252-12

~
o

Efficiency (%)

HE (%)

0 10 20
imE (C)

Temperature (C)

30 40

2000r/min —-—-—-—-—-—-- 3500r/min
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N Uit Type CSF-2XH/CSF-1U-CC

T ZK1E{TEEEE On no-load running torque
TRAHTITEERIEELRIIRET, EHarmonic DriveEZMNE  MIEEMEF

e A - %2531
BN (SEM) 46, Measuring condition Tavo 255
No-load running torque means the torque required to put HarmonicDrive under a no-load HIEEE 100
condition. Reduction ratio 100
KRB EB SN RERAER. - N -
Contact us for detailed value. MEEH | EiEkEiEE B4+ Harmonicii#igfg SK-2

Lubrication condition | Grease lubrication Name Harmonic grease SK-2

R ER ISR A\ A2000r/min 15 TE & 1EF2/ B L LR #UE

The torque value is the value after a trial run for two hours or longer at an input of 2000 r/min.

BA[EELEESE

Correction quantity by reduction

Ly . N e = 2532
Harmonic Drivef L 1 8IEITHAE SRR R MR £ . E253-1~253-4 FLHBIZITRAEBES fi: oNm
ARGEEE 10098 E . HEAMEEL, BN ER253-2FREIMEIEE (T  Correction quantity for the no-load running torque e
HE. = BUELL
The no-load running torque of HarmonicDrive varies depending on the reduction ratio. %E — <0 20 50
Graphs 253-1 to 253-4 show the values for a reduction ratio of 100. Obtain other reduction 5 0.26 011 — ‘A
ratios by adding the correction quantity shown in the right-hand table (Table 253-2). . . o
0.44 0.19 - |:|1J
0.81 0.36 - §=
14 1.33 0.58 0.1 (o)
o
. = g >
WAL 10089 T2 $1 815 174548
No-load running torque for a reduction ratio of 100 =
N2
1 N F&3E500r/min 41 N351% 1000r/min
Input rotational speed: 500r/min Input rotational speed: 1000r/min
E253-1 E253-2
1000 Graph 253-1 1000 Graph 253-2
Eg 100 Eg 100
ZzZ ZZz
oL oL
— 0 ~ 0
@i @e
2 wy W s
13- GE (a3 mix
o Iy 2
5: — | 3 T~ "
&3 14 B
Rz 1.0 Rz 1.0 "
1"
— | s 8
\
0.1 0.1
-10 0 10 20 30 40 -10 0 10 20 30 40
mE (C) mE (C)
Temperature (C) Temperature (C)
N\ %2000r/min #i N5 3500r/min
Input rotational speed: 2000r/min Input rotational speed: 3500r/min
E253-3 E253-4
100.0 Graph 253-3 100.0 Graph 253-4
Eg 100 Eg 100
Zz Zz
c L c e
g ~3
wWE = =g _
o e § #o e §
g — | BN ek 14 ®=
I ~ 14 Iy 2
3 \ Wwe
-] \ o "
fQ 2 10 11 ﬁ 2 10 —~
8
8
— 5 5
0.1 0.1
-10 0 10 20 30 40 -10 0 10 20 30 40
mE (C) BE (C)
T ture (T T ture (C ~
emperature (C) emperature (C) ek MM S TR X 7
The values in this graph are average values (X).
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Unit Type CSF-2XH/CSF-1U-CcC I

LZ IR Example of installation

UTREFNZEMEFGRR MM RETH.

The following shows an example of the representative installation of the motor mounting type.

[E254-1 E254-2
Fig. 254-1 Fig. 254-2
gl R s
ZEMAR= BB RS S s

Mounting flange
—— The wave generator installed in reverse Mounting flange

I

i
o
=]
il
;’
Qo
>
(=
.‘é
=]
=

WA R

Motor matching table
T HB M RER 5/N\EERBANESTA, (EASEER.
RTFANBSIETE, FSRE012~013TH “BAAR" -

A combination of the motor mounting type and the small servo motor is shown below as a

reference.
See “Engineering data” on Pages 012 to 013 for selecting detailed model numbers. %254-1
Table 254-1
HIER RS AR R HLFHIE = MiniZ 5 =ZHHFIEHC-AQR T B HIEMINAS SR
Manufacturer series name 2 mini series made by Yaskawa Electric HC-AQ series made by Mitsubishi Electric Minasu-S series made by Matsushita Electric
B AR
Motor capacity 10w 20W 10w 20W 30W 30W

8 [@) @)

1 @) @) @) (@) (@)

14 O O O

(F) RI\BEUEMEE, ARSHISERNERERILETBFNERL.
LR, REREUMEEREEILRE (FLER : 2%E06451). 14N, fLE
LEEHAHHRAE.

(Note) The shaft diameter of some motors may not fit the hole diameter of the standard wave generator. In this
case, the hole diameter should be changed (hole diameter size: see Page 064). Changes to the hole
diameter should be performed using special specifications.
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N Uit Type CSF-2XH/CSF-1U-CC

{HAEFEE Installation precision

FERFIRITR, AFSRIECSF-mini R IR GHIMR 44, MR
EFAE255-1, %255-1FRIERBE.

Maintain the recommended precision shown in Figure 255-1 and Table 255-1 to fully bring
out the excellent performance of HarmonicDrive for built-in design.

REMEFREE

Recommended precision for mounting ?22255551
L s SHERE
24 Case mating face
¢iE
HT
H
o
=
Q B
- T O /;’\
T saernsne o / 2
Recommended alowance BERERRET g
of the shaft h6 Wave generator mounting face =
=}
9 N i #255-1
REFINEFIHE #7: mm
Recommended precision of the mounting case Tat';ﬁsrf‘;:
o iy
ﬁnzw ﬁg‘z?ﬁa Model 5 8 " ®
a |EHEREER 0.008 0.010 0.011 0.011
Squareness of the case mating face
b |EEERTEE DA 0.012 0.012 0.017
Mounting face of the wave generator . (0.006) (0.007) (0.008)
% N E 0.005 0.015 0.015 0.030
C | Concentricity of the input shaft i (0.006) (0.007) (0.016)

X () REBERNEESRA—FENOEE (—FE. BHAK) o 1L, REREDN
NEREFTREBMT AN (BAEEE) . B2, BSSH—FENRENE.
The parenthesized value indicates the value for the rigid-type (integral type, special specifications) wave generator. The standard wave
generator is equipped with Oldham'’s coupling (self-aligning) mechanism. Note that the rigid type is standard for model number 5.
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Unit Type CSF-2XH/CSF-1U-CcC I

ZEFN{EHEELE Installation and transmission torque

BMiERELRE

Installation on the equipment
HCSF-miniRFIREFRE LN, BEMIAREEHTEENURIER
HREHFEENEEEREEZ5RRITE.
Check the flatness of the mounting face and burrs on the tap to install the CSF-mini series
on the equipment, and tighten the mounting flange with bolts.

RIEHZ (B257-1HIASD) 12487 Hydr EEE4R/2XHE

Tightening torque of the bolt* of the mounting flange (A in Figure 257-1) /2XH type ijfstie-_l
5 %%El 5 8 1 14
ﬁ%ﬁﬁ%mts 2 2 2 2
g w2 M3 va o
fg PG, mm 25 375 50 2
s I Nm 0.25 0.85 20 40
§ Tightening torque kgfm 0.03 0.09 0.20 041
fan
z A oo screw |11 24 36 a8 60
&
pane, - “ ’ ° 31
kgfm 0.2 0.7 1.6 3.1

XHEFIRIEFR: JISB 1176 N AiRiE. BESZE: JISB 1051 129 E

Recommended bolt name: JIS B 1176 hexagonal bolt, intensity type: JIS B 1051 12.9 or higher

SR (H257-2MARDICHD) 1™ RfF R 146/1U-CCRY

Tightening torque of the bolt* of the mounting flange (C in Figure 257-2) /1U-CC type Taﬁffgg

Number of bolts 4 4 4 4 4 4 4 4

Bolt size M2 M2 M3 M2.5 M4 M3 M5 M4

REP.C.D.

ZEPCD, mm 23 225 35 34 46 46 58 58

Nm 0.25 0.25 0.85 0.55 2.0 0.85 4.0 2.0
pru
gniening forque kgfm 0.03 0.03 0.09 0.06 0.20 0.09 0.41 0.20
3 2.

el ks | 3 3 6 5 8 6 10 8
. Nm 35 - 12 - 29 - 57 -

s

ransmission torque kgfm 04 _ 13 _ 2-9 _ 5.9 _

XEFIZREZFR: JISB 1176 AiRiE. BESZK: JISB 1051 129 E

Recommended bolt name: JIS B 1176 hexagonal bolt, intensity type: JIS B 1051 12.9 or higher
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N Uit Type CSF-2XH/CSF-1U-CC

LB vh i sk ok 54

Installation of the load on the output part
[EICSF-miniR FIHH M AN RE A AT, BEERTHMANIE (SRE
05171) KR
Install the load on the output part of the CSF-mini series taking the specifications of the
main roller bearing (see Page 051) into consideration.

REFZ (E257-1. El257-209BH) 2 AT B4R GEZHHR)

Tightening torque of the bolt* of the mounting flange (B in Figure 257-1 and Figure 257-2) (flange output type) Taﬁezf;'_l
T
58 et 5 8 11 14
Item
N\meer o%ol(s 3 4 6 6
iz
iR A M2 M3 M3 M4
ZIEP.C.D.
Z#EPCD, mm 9.8 155 205 255
. Nm 0.54 2.0 2.0 4.6 48
%z S
Tightening torque kgfm 0.06 0.20 0.20 047 8
. Nm 2 13 26 55
o A
ransmission torque kgfm 03 1 3 2_6 56 ;
[
WMHEZRTALRRERE, BETEEREKEEHT. 2
As measures have been taken against oil leakage of the output flange, no sealing agent needs to be applied.
XIEFRIEZR: JISB 1176 Mg, BESK: JSB 1051129 F
Recommended bolt name: JIS B 1176 hexagonal bolt, intensity type: JIS B 1051 12.9 or higher
REEZ (2XHF) ey REEZ (1UCCF) _—
Mounting flange (2XH-F) Fig. 257-1 Mounting flange (1U-CC-F) Fig. 257-2

CHp

Part A Part C

EHE L RRRER . NERR, AENHHEENRE. T0A
BES S| RIEN RIS E T RS

Do not allow the output shaft to receive a shock when you install a pulley and pinion with the
shaft output. It can deteriorate the precision of the reducer and cause failure.
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Unit Type CSF-2XH/CSF-1U-CcC I

Z 54149 Sealing mechanism

B 1878 Be it % M R 48 F¥Harmonic Drive ISt A1, S MZER D)
HRLER B T EEH .

The following sealing mechanism is required to prevent grease leakage and maintain the
high durability of HarmonicDrive for the motor mounting type (2XH).

SR o ORI, Wil WATHIBTER
REH EERUAROFIRIMEEEIR
Flange mating face O-ring and seal agent. Be careful of distortion on
and mating the plane and how the O-ring is engaged.
.mg;l’aanlg ..................................... ﬁﬁﬁﬁ%iﬁ?&%ﬁ’\]ﬂ?ﬂiﬂlﬁl%‘] (?E%
Screw hole area {& ALoctite 242) s ZEH K E o
Use a screw lock agent (Loctite 242 is recommended)
or sealing tape.
@ EH MR .y
= Area requiring sealing and recommended sealing methods Tablo 2561
g BETEHEL EEEHTE
Q Area requiring sealing Recommended sealing method
g S AL =
E ELRRE ORFMEM (HEALT=R)
= Flange mating face Use O-ring (attached to our product)
c
i DN B A HEORIR. il

&

Input sde e | EERINREAS R,
Motor output shaft Select one with an oil seal. Those without an oil
seal should be structured so that an oil seal can be
attached to the motor mounting flange.
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CSF-GH#Y

CSF-GH Series

Gear Head Type CSF-GH

O e T ——— 074

ﬁiﬁﬁl‘ﬁlﬂiﬁffﬂ JiE4E 75 6] Rotational direction == ssssssssssnansas 075

Rotational direction

and structure oZEH] Structure sesasrssasssaiisaiieiiaaas 075

ﬂ%oﬁ-‘% Model and Symbol ==« +s+ssessasasaransararaniaranas 075

HAREE CEFEEEE Ratinglable <+ eensrerensternnnreres 076

Technical data HRTUHI4E Ratcheting torque === s s xssssnrssssuns 076
JEREE4E Buckiing torque s s s s sssssasresananuan 076
SME] B2 14 Outiine drawing of model No. 14 = =+ = » 077
+R~t3R BIS14 Measurement table of model No. 14+ =+ ()77
ML E BB 20 Outiine drawing of model No. 20 = = = = » 078
Rtk BIE20 Measurement table of modei No. 20+ -+ ()78
SN BIE32 Outine drawing of model No. 32 = = == - 079
+R~F3k BIS32 Measurement table of model No. 32+ -+ ()79
SN E BIE45 Outine drawing of model No. 45 + « + » + 080
+R~t3k BIS45 Measurement table of model No. 45+ =+ () /()
5MLE BIE65 Outiine drawing of model No. 65 + = = = » 081
+R~}3 BIE65 Measurement table of model No. 65+« » ()81
SHEBESR Performance table =+ x s srrrssanneriiaas 082
RIME (GREEHEEL)  Rigidity (Spring constant) « « =+« 083
SSRGS Hysteresisloss = s sssrassenenannnies 083
B K HGPUER Max. backlash quantity = = s s s s sssssres 083
RSN Efficiency characteristics s = s s s s s s s sssres 084
«F 4l A AR Checking main roller bearing = = =+« = = » 087
AR AEEE Mechanical precision == ssssesssssssses 088

RitiEmE

Design guide

fRIARFE B
UGS

Servo motor
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RZFH Application

AL BILALE ST nstallation of amotor =+ s xues 089
CRIE(EFFESE Installation transmission torque = =+ + ++ 090

[ Lubrication s == s ssssssassssatisnaninnans 092
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Gear Head Type CSF-GH I

4% 5 Features

T3 Y
CSF-GHZE %I
CSF-GH series
CSF-GHZR I R AR K 2 E % #EHarmonic Driveft R 1488, HERTMA
RREE LS4 FREY
B{g & R )18 1& FiHarmonic Drivefd A RS EEAS M B IR4E, LS4
EREAL.

This is a gear head specially designed for the servo motor by maximizing the excellent
performance of HarmonicDrive.

Even if you are not familiar with handling HarmonicDrive, you can easily handle it to achieve
high-precision positioning.

CSF-GHZ FIHY4F & Features of the CSF-GH series
WA B {E R 52 & A A ERE W L

Simple installation on the servo motors of various manufacturers

FRAESR AR BT & AMARE B B IR =R — iR NSk,
ERFNRETEE R, EETERTRIEN. MTEHR. LF
EEELEY]EEEUL\ %7 (FANUC) EmFMMEERE K. ALEEA
1T

The mounting flange for the servo motors of various manufacturers and the one-touch
input shaft joint have been adopted as standard for easy motor installation. We have
prepared a matching table with motors provided by Yasukawa Electric, Matsushita
Electric, Sanyo Electric, Mitsubishi Electric and Fanac. You can place an order using
codes only.

W EE R R
Wide variations

RIBEIS 92 A5T, RIBHELL S A5F, RIEH H A& AT 9 A&

Non-backlash

R Harmonic Drive M 8 T/EREE, R B ERME T~ LR S
The unique operating principle of HarmonicDrive causes no backlash due to teeth
engagement.

WESHNERE
High moment capacity
FHAXASHMEZRFME, BESHNERTERAEHM
B .
A highly rigid cross roller bearing has been adopted for the main roller bearing to improve
wobbling precision on the output side with high moment capacity.

BIFNGE=RU2Fh,
We have prepared five model numbers, five reduction ratios, two shaft types and two
flange types.
BE: 14. 20. 32. 45. 65 5ff
L : 50. 80. 100. 120. 160 5%
& i HH A EEL ML (R8T 3
e HIWEE: WUaENFE2~HhF=FEKRI0W~5000WHISEER
] fE/H.
& Model number: five: 14, 20, 32, 45 and 65
= Reduction ratio: five: 50, 80, 100, 120, 160
g Output specifications: three: flange, shaft, shaft (with key and tap)
= Motor capacity: Available from small-capacity to mediumcapacity servos of 30 W to
3 5000 W
L
T s
5 | _Poyeeli
[
(L]
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N G car Head Type CSF-GH

IEFE A B)FAZE$I Rotational direction and structure
HEFE [0 Rotational direction

CSF-GHRIIMMA AR R ER (BaWlizR) « BEARE (1
%)« BHARE, WHIEESESEINEHERAEER.

The CSF-GH series includes the wave generator (mounted on the motor shaft) as input, the
fixed circular spline (casing) and the flexspline as output. The output rotational direction is
opposite to the motor output rotational direction.

ZE¥g Structure

CSF-GHRFIAERIFIE

Structure of the CSF-GH series unit type

[E261-1
Fig. 261- 1

XX EFHA Cross roller bearing

T URTFHA F4 725 P 14 32 SR F R o
Cross roller bearing Flexspline

MR ERAT SRR R TR, TEERZRE, &
Trim Bk E SV E
This is a highly rigid cross roller bearing.

As it is adopted as the output roller bearing, it can directly support the load and improves
mechanical precision including wobbling.

RIHEZ
Mounting flange

— 738 NEHEESL One-touch input shaft joint

ANERE A, TR RN ERT A
RIEE N RRRIRFEE SUE &8 N L.

Insert the output shaft of the servo motor, and tighten the bolts to complete assembly.
We have prepared input shaft joints to meet the servo motors of major manufacturers.

il

Nk

EJ_'H"I?‘ ; e touch LT EFEhA Cross roller bearing
ircular spline input shaft joint

BHAEZARNAREDY (BIMEREREM~101T) KE=
REMER, TEEHEMKER.
You do not need to make a separate arrangement as we have prepared a standard

flange that meets the servo motors (motor matching table on Pages 094-101) of major
manufacturers.

MRER

Wave generator

A
1&]
i
&
2
g
=
o
5
=
(4]

R B of5f S Model and symbol

CSF-20-100-GH - FO XXX - #1#&1 sP1

sesseccssecee

Secesced
posesced
Posecccd

sesececececs Sesecsccccccccy cesseccccccccccey
. .

.
.
H
.
.

cessssesccey
cessssescced

sesssssces

#261-1
Table 261-1

4.......------
4..........

BB ZAIL i = R4 N\ 5

HA B ae R WHR® BIMRGE TR
Model name Model No. Reduction ratio Output form Motor flange and input shaft Special specification
joint form symbol
FO=3% 2 56 HS2REREBIINHTRT
Jo=EH BRER. ESRE077~0817
20 50 80 100 | 120 | 160 e BIRT R L094~ 101 | s p=propm
ok BEDILEEANBRES . | Spossmmis
CSF 32 50 80 100 120 160 (. AL o, 3 FREIEFEMEIFR | None= standard
Fo=flange (;utput B, BEPENKER. P spztr:('):luc‘
—atrai Th bol ies d ding th ti = 1
45 50 80 100 | 120 | 160 |urswagntshat | Y mm symbol i the size table | Specifiations
J6=straight shaft on Pages 077 to 081 and the servo-matching
65 — 80 100 120 160 (with key, center and tap)| table on Pages 094 to 101. Contact us
regarding the servo motor that is not listed.
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Gear Head Type CSF-GH I

=
FER Rated table s

Table 262-1

4™ it 4" _ RS LA . B8 (RENEH) 7
(2000r/minft) (3000r/minft) ASFi’Jﬁlik‘i"éi " BTSSR Mﬂﬁlﬁlﬁjssﬁiﬁx“ - . Masstredicel -
i, i, mronmeene” (MRS Mgl Ared
kg kg
14 80 | 7.8 0.80 6.8 0.70 11 11 23 24 47 43 8500 0.62 | 0.50
100 7.8 0.80 6.8 0.70 11 1.1 28 2.9 54 5.5
50 25 25 22 22 34 35 56 5.7 98 10
80 34 35 30 3.1 47 4.8 74 75 127 13
20 100 |40 41 35 3.6 49 5.0 82 8.4 147 15 6500 18 14
120 |40 4.1 35 36 49 5.0 87 8.9 147 15
160 | 40 41 35 3.6 49 5.0 92 9.4 147 15
50 76 7.8 66 6.8 108 11 216 22 382 39
80 118 12 103 10 167 17 304 31 568 58
32 100 137 14 120 12 216 22 333 34 647 66 4800 4.6 3.2

50 | 176 | 18 | 154 | 16 | 265 | 27 | 500 | 51 | 950 | o7
80 | 313 | 32 | 273 | 28 | 390 | 40 | 706 | 72 | 1270 | 130

45 100 | 353 | 36 | 308 | 31 | 500 | 51 | 756 | 77 | 1570 | 160 3800 13 10
120 | 402 | 41 [ 351 | 36 | 620 | 63 | 823 | 84 | 1760 | 180
160 | 402 | 41 | 351 | 36 | 630 | 64 | 882 | 90 [ 1910 | 195
80 | 745 | 76 | 651 | 66 | 1040 | 106 | 2110 | 215 | 3720 | 380
100 | 951 | 97 | 831 | 85 | 1520 | 155 | 2300 | 235 | 4750 | 485

65 120 | 951 97 | 831 85 | 1570 | 160 | 2510 | 256 | 4750 | 485 2800 32 24
160 | 951 | 97 | 831 | 85 | 1570 | 160 | 2630 | 268 | 4750 | 485

X1 R A R 4R BRA N B A 38 (R AR R B WL S N B 2000r/minkt . fEAE S A
L10=7000/N B BERITIREN . BHEMEDEBBEME X BAR .
This is the output torque set assuming that the average input rotational speed of a general servo motor is 2000 r/min and the
basic rated life, L10, is 7000 hours. Use this as a rough indication for steady operation.

X2 1 H AR R R B N RO T B RBREE S E S N R R FFE3000r/minf . {E A%
5 AL10=7000/NEF OB E TR ER . B EIEA E R ERR N ARIRE.
This is the output torque set assuming that the average input rotational speed of the general servo motor is 3000 rimin and
the basic rated lfe, L10, is 7000 hours. Use this as a rough indication for steady operation.

X3 IRBAREEAEEN (F01270) HEHUSRWENREBENBTTEXE. BHEIE, B
3% BUE R 7= @ 1 A 5 dn AN K AT BERE MR
This is the maximum permissible value of the average load torque calculated from the load torque pattern (Page 012)
Exceeding this value can reduce the life and durability of the product.

X4 AR, EIEIENNRERFRAE.

This is the maximum permissible value of the torque applied at start and stop during an operation cycle.

X5 BB IR AR A KRB MR R RN TR R E. BELELEET
BREM. ko, ARSKEIRT, FHESFNE, HARTHEERARE.

This is the maximum permissible value of the impact torque at an emergency stop and external impact torque. Use the
product within this torque range. Calculate the permissible frequency during selection of a model number, and check whether
it meets the operating condition.

X6 FELEHEUTHENESPANEE, BRI HERE. BEHEGHN, BiE
SRR B0 N BRI B R IFAE3000r/minA T o
This is the maximum permissible input rotational speed under non-continuous operation. A rough indication of the input

rotational speed under continuous operation is 3000 r/min even though it may depend on the operating environment and
conditions.

K7 RFBENEHNNER. SEGANMELMBHNE=ZENHE, BSBRTE
(5077~0817) -

This indicates the weight of a reducer. See the dimension table (Pages 077 to 081) for the values including the input shaft
joint and the motor flange.

#
it
"
2
2
£

#RJNH4E Ratcheting torque MR T LTI ES ) I o
i,: Nm

See “Engineering data” for a description of terms.

Table 262-2
Unit: Nm
» S
EE&E - Model 14 20 32 45 65
50 88 220 980 2700 -
80 110 350 1400 3900 11000
100 84 260 1000 3100 9400
120 - 240 980 2800 8300
160 - 220 980 2600 8000

JEBREE4E Buckling torque ML I LS ) s

See “Engineering data” for a description of terms. Table 262.9
Unit: Nm

ZRELL 190 560 2200 5800 17000

Total reduction ratio
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SN2 E] BUE14 Outline drawing of Model No. 14

AREmEICADHIRE (DXF) AIAARBERT T

N G car Head Type CSF-GH

You can download the CAD data (DXF) of this product from the following homepage. E263-1
URL: http://www.hds.co.jp/ A
Unit: mm
N 21 8 47
HEERT Ve N
Flange type I ﬂi]c;igfﬁﬂgz&ﬂ
060 +0.5 3 2%“&&?@%}{%
| T BER M3 i i
Lo ‘ M3 hexagonal boit
2 e €0.5
= 7 S| s i 502
IR b
° = I !
= n_
g
-
RO. 4 4
5 — 9.5
32.5
;*f E ﬂ o 21 8 47
Flange type I ! X ’ﬂe’ﬂiﬂq{&%
060 0.5 3 2% (HEE) 060
postion) M3 H R FiRE
M6 P=1 &g M3 hexagonal bolt
P Rabter can
\@\
L \ o - 0.5
%Qw Al S 5
: <7 2| g|g° £ -
~| B m 1=
7L — €| B ez C0.5 Tt s o & 1A
2 8 = & ° #®
0 © e il 6.5 2 i
=
e i
b -
Ro.4 << g
6-M4X T 5 — — 5
9.5 3
o
T
32.5 H
]
wHERR: J2 (EH#. £#)
J6 (B, . Fuligs)
Output shaft form: J2 (straight shaft, no key)
J6 (straight shaft, key, center tap) 58
28 9 21 8
MAX8 8
NP
_ © 25
g Al |2 i
S g
i olefe|le| I T =
i s ° |
C0.5 RO. 4
=
RO. 4=
#2631
B{T: mm
Table 263-1
Unit; mm
RIS E=RI E=RT
e Form SY;;E:' Flange type [ Flange type I
Symbol
A (H7) 30 30 34 50 50 50
C 45 45 48 60 70 70
D M3 X8 M3 X8 M3 X8 M4 X10 M4X10 M5X12
Min 6 6 6 6 6 6
7 (1) Max 8 8 8 8 8 8
4
EE (kg)x2 Shaﬂ'output 0.88 0.88 0.88 0.9 0.9 0.9
Mass (kg) %2 SEZHIH
élange output 0.76 0.76 0.76 0.78 0.78 0.78

FRRRTRORT R ERFRSMG=m, BENERNAET. RS EE
REFERER, BEAEARARITHZHARERITHIN. RARKRRESE
BT REFE SR AIER.
This shows the dimension table of the representative product. Contact us for products other than those described above. See our
delivered specifications for details of the sizes and forms. Contact us for special installation.

X1 ERRFSHONASHANMELNES. BSRAREIMILRR (8094~10171) o

The square mark of the form symbol will be replaced by the symbol of an input shaft joint. See the servo motor matching table (Pages 094 to 101).

X2 ERFEREL RMAELNAERIMELTESR.

The weight varies slightly depending on the reduction ratio and the inner diameter size of the input joint
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Gear Head Type CSF-GH I

SM2[E] BUB20 Outline drawing of Model No. 20

AR=mEICADEIE (DXF) AIAARBET T

You can download the CAD data (DXF) of this product from the following homepage. E264-1
URL: http://www.hds.co.jp/ B
Unit: mm
SRR il
Flange type I 10 55 Flange type II 10 62
2.5 8.5 spmemmn TR A \
Groasa ller pening N ¥y
NP ‘ ;ms =1 M6 P=1 N.P) ‘ M3 hexagoralball
g p—
Rubber cap J:ﬂ
1B
| “ = -
KA IRT 5 o se=ams %;]‘é 2 i nan. P
k22 AU o L= 0.5 jmension of ot o
pEnan, Fo st
\qs/ ;eorﬁman with flange e type I il C0.5
7
T 9
= =
= AN = 1
32.5 32
E=RT 1 22&;( |
— S ents
Flange typeIl 0190=x0. 56 8INP| N 24 COREE) IR
M6 P=1
— T ! M4 75 Figie
_{ M4 hexagonal bolt
- T’ [ Tco.s
& Bk 5
i® =3B = A = = < e
€|« (005 2|
& s[* ") 3 °
it JINE]
/;' — T
2 L 1T 1
= 6-M6X 10 RO-4 5 m
s 4- 09 = 1]
-
§ 32
& W J2 (EH#. TR)
Jo (B, #H&. FuiEsl)
Output shaft form: J2 (straight shaft, no key) 80
J6 (straight shaft, key, center tap) [ a2 1 27 |10
8
B X 12 |p|
23 S 36
g S | s :
R =isla| =[] s
= 3 lelely ©
.| © © U
Cl RO. 4
RO.4 T
| | . . —
R~t%& BIE20 Dimension table Model No. 20 apot
Table 264-1
Unit: mm

HREFS EZRI =i EZRI
Form symbol Flange type I Flange type I Flange type Il
#S
Symbol

Min 7 7 7 8 8 8 8 8
F (HD) Max 8 8 8 14 14 14 14 14
EE (ko)re | S 23 23 23 26 26 26 28 28
Mass (kg) %2 SE

EEE L 19 19 19 22 22 22 24 24

RTREFRBORTR. ERAFRUSNIER, BEARNAER. R RE
WHIFEFER, FEAEXRARITHZENRERITHIN. RARKRRERE
BATRERIF SRR ER.

This shows the dimension table of the representative product. Contact us for products other than those described above. See our
delivered specifications for details of the sizes and forms. Contact us for special installation.

X1 ERRAESHONASHABELNES . HSRAREILER (5094~10157) .

The square mark of the form symbol will be replaced by the symbol of an input shaft joint.See the servo motor matching table (Pages 094 to 101).

X2 EREREL RMARLIHARRIMAELTER.

‘The weight varies slightly depending on the reduction ratio and the inner diameter size of the input joint.
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N G car Head Type CSF-GH

SN2 [E] BUE32 Outline drawing of Model No. 32

AREmEICADHIRE (DXF) AIAARBERT T

You can download the CAD data (DXF) of this product from the following homepage. E265-1
URL: http://www.hds.co.jp/ e
Unit: mm
E=RI E=E0
Flange type I Flange type II
13 83
1315 - 31
Pt ] TR RO .
RO - BRI g .
T e e s 25 R | ==, SheRn
n %é‘;@”ﬁ?iﬁ“‘”"‘ - M6 P=1 I !
L o 2
‘ [T
B o <
MR TS fi ol | MR TS ; o<|8
= AER. = o)1)z PO W | O o =< PP Y
Dimension of output part V# r: E=d Dimension of output part te e &
is common with flange. LY 1 Co.5.1 1 is common with flange.
typell 5 wpell L 1H|B
F S 0.5
SRR = a=
L 57 | 22
65
R e
E=R
35 13 92.5
Flange typell 2[ 33 37, 555
R 13 E
0120 +0.62 Lﬂ7§:§‘?ﬂgz}ﬁu - 25 _ - -
vt cnity 25 ] 250
M6 _P=1 — ‘ =]
2 B
8 g 5l ﬁ&r
oc So t
=gl 5 o
5325005_‘ }‘”"v “51333 - 5
< © T 5‘2
a Lmjé_x] £0.5 E
RO.4 5 — M4 B AR =
2. 2
°
72 §
wHERER: J2 (Ei. T8®) 5
J6 (Eih. HE. Fulig7l) &
Output shaft form: J2 (straight shaft, no key)
J6 (straight shaft, key, center tap) 133
82 16,35 |13
13
12 P
© ) 2 g 70
o [ S Y O'_EO 3 OE? 3
1 eRE sl
RE ° e RO.4
M10X 20 -
RO.4 EH
R~F3% #1532 Dimension table Model No. 32 #265-1
B mm
Table 265-1
Unit: mm
HIRFS EER] EERI
o Form SV.’”E";' Flange type [ Flange type II Flange type I
g;rmﬁl . KBO KCO KDO KEO KFO KO KGO KHO KPO KQO KRO
A (H7) 50 50 60 70 70 80 50 95 95 95 95 110 130
B 10 10 7 7 7 7 10 7 7 6.5 6.5 6.5 6.5
C 70 70 99 90 90 100 60 115 115 115 115 145 165
D M4X10|M5X12[M6X 14 |M5X12|M6X14 [M6X 14 |M4X10|M6X12 [M8X 12 |M6X 14 |[M8X25|M8X25|M10X25
E = = - - - - - - - 0120 | 0120 | 0130 | 0180
F (H7) [ Min 11 11 11 11 11 11 11 11 11 16 16 16 16
[ Max 19 19 19 19 19 19 19 19 19 24 24 24 24
G - - - - - = = = = 160 160 165 233
BE (ko) @Y | 64 | 64 | 64 | 64 | 64 | 64 | 64 | 66 | 66 | 69 | 69 | 69 | 7.9
Mass (kg) %2 =
B | s 5 5 5 5 5 5 | 52 | 52 | 55 | 55 | 55 | 65

FTINERFRORT R ERFRUSMNITR, BEEERAERT. RTEE
REFEER, FEAFRXRARITHZEARELITHA. RARKRRESE
BT REFESHRNAIER .

This shows the dimension table of the representative product. Contact us for products other than those described above. See our
delivered specifications for details of the sizes and forms. Contact us for special installation.

X1 ERRFSHONASHAMRLNES. ESREREIVILERES ($094~10151) o

The square mark of the form symbol will be replaced by the symbol of an input shaft joint. See the servo motor matching table (Pages 094 to 101).
X2 ERFERELRRARIHARRTMALTER.

The weight varies slightly depending on the reduction ratio and the inner diameter size of the input joint.
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Gear Head Type CSF-GH I

SM2[E] BUB45 Outline drawing of Model No. 45

AR=mEICADEIE (DXF) AIAARBET T

You can download the CAD data (DXF) of this product from the following homepage. [E266-1
URL: http://www.hds.co.jp/ Bl mm
Unit: mm
E=RI 53 16 98
Flange type I N
e SRR
0170 +2 13| 58 Grea;\eﬁﬂerupenmg;
2 IR e s an
e M6 P=1 M6 hexagonal bolt
L R @\ b
g | Is 0.5 P
oS ;
2| ZI8[E] 218|5/
ol elel C0.5 k=l o |
° 3 B
© 10, . N
.
53 _16 112
HE=RT 2[5 5 TR O
Flange type I 3 et oy
0l70+2 28t (HFfi ) E
25 |M6 P= M6 PR
\P) R EE .
- , ’74 Rubber cap

o
21k :
B |l |5 T\\ = o
< | BN = i H wlB <o _
th @85;?&_){8 NN eleez
® © © 1 0.5
2 I5s1
7o = ]
4 RO.4 H ==
o 28.5| ]
k- 82
L
T
s
5 WAL J2 (EH. K8
& J6 (B, . FuliZsl)
Output shaft form: J2 (straight shaft, no key)
J6 (straight shaft, key, center tap) 156
82 21 53 _|16
B3
Pl
14 [
g . - 70
o /B g s
LR o o5
© S 8
T LT 3| e|leld =t
= =
; = gl
C1 RO.4
M10X 20 Ll
RO. 4 E
R~} BIE45 Dimension table Model No. 45 Wl
Table‘266»1
Unit: mm

kTS A AT
(e iyl Flange type I Flange type I
s PBO PCO_ PDO
A (H7) 70 80 95 :
B 7 7 8 8 8 8 8 6.5 6.5 6.5
C 90 90 100 115 115 130 145 145 200 165
D M5X12 | M6X14 | M6X14 | M8X20 | M6X14 | M8X20 | M8X20 | M8X20 | M12x25 | M10X25
E - = - - = - - 0130 | 180 | 01180
F () Min 14 14 14 14 14 14 14 19 19 19
Max 24 2 2 24 2 2 24 35 35 35
B8 (ko) | bt | 173 17.3 17.3 17.3 17.3 17.3 17.3 16.7 17.7 17.7
Mass (kg) %2 E=
EEE | 143 14.3 14.3 14.3 14.3 14.3 14.3 13.7 14.7 14.7

RTREFRBORTR. ERAFRUSNIER, BEARNAER. R RE
WHIFEFER, FEAEXRARITHZENRERITHIN. RARKRRERE
BATRERIF SRR ER.

This shows the dimension table of the representative product. Contact us for products other than those described above. See our
delivered specifications for details of the sizes and forms. Contact us for special installation.

X1 ERRAESHONASHABELNES . HSRAREILER (5094~10157) .

The square mark of the form symbol will be replaced by the symbol of an input shaft joint.See the servo motor matching table (Pages 094 to 101).

X2 EREREL RMARLIHARRIMAELTER.

‘The weight varies slightly depending on the reduction ratio and the inner diameter size of the input joint.
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N G car Head Type CSF-GH

SN2 [E] BUE65 Outline drawing of Model No. 65

AREmEICADHIRE (DXF) AIAARBERT T

You can download the CAD data (DXF) of this product from the following homepage.

[E267-1
URL: http://www.hds.co.jp/ *‘E;,z’s“{?
Unit: mm
E=H1 57 25| 119.5
Flange type I -
2] 55 65.5 54 Dby cpyipm)
0230 2 13 Gt ey
65 65 o ME P=1
2-M10X 20 N 28k (HFHALE) (23)
P i M6 AR
i —o M8 magonm bor
o | 1R
“ S 10 | Rubber cap
od| | | ]
0|3 |8~ JEEL sig< 5|8
= 5lelalco s T T Tt %o|e
o~ © N\
P © i
+< 0.5
RO.4 16
72
EERD 57 25 132
— 2| 55 65.5 .
Flange type I 0230 +2 13| 5 B EmEC
65 55 | ‘f 12.5 2%k (iR{IE)
~ o (oymmetica postor
2-M10X 20 \ 6.5 M6 P-1 E
P ! M6 PRt
i 1 B708
i Fbercas
! | B S i1 Nk 8
~ =] 2B
< o |g|T ! SN o
o S8 % | o18|<|o LE DI
21305 g o T T i sl's|e|e N J“ =
§ s =) x:& #
S =], 00.5 & =
8
== |
~ = =
RO.47 5 28.5 3
z
TR 82 5
W J2 (EH. T8 H
J6 (B, W&, FuiErL) 192
Output shaft form: J2 (straight shaft, no key) 100 35 57 |25
J6 (straight shaft, key, center tap) 12.5
13 }
NP)
85
g E
Q?' 0‘-?' E—
2IZ8ls | 8
Qe e|R e
o~ <
° &
cl RO. 4
(=
RO.4

R~F3 #l565 Dimension table Model No. 65 wnot
Table 267-1
Unit: mm
HRES EER] pra=tiihil
Form symbol [ Flange type Il
#S
Symbol

[Min 19 19 19 19 19 19
F(H7) [ Max 35 35 35 35 35 35
G - - 165 233 233 270
EE (ko) wa 36.2 36.2 36.3 37.3 37.3 38.3
Mass (kg) %2 E=
ass (k9 E 27.6 276 277 287 28.7 297

FRRERFRHRTR. ERFRMSMI=R, BEAENKER. RYERE
KEFRRER, BERAFRDEITHZEMEERITHIN. RAFKREKAE
BT REMES ARNAER.

This shows the dimension table of the representative product. Contact us for products other than those described above. See our

delivered specifications for details of the sizes and forms. Contact us for special installation.

X1 ERRFSHONASHAMRLNES. ESREREIVILERES ($094~10151) o
The square mark of the form symbol will be replaced by the symbol of an input shaft joint. See the servo motor matching table (Pages 094 to 101).
X2 ERFERELRRARIHARRTMALTER.

The weight varies slightly depending on the reduction ratio and the inner diameter size of the input joint.
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HEBER Performance table

%268-1
Table 268-1
*2 . X3 X4 X5 — X6
%1 AR BEEENEE e i R E FRBETHE
RG-S RIEEE Angle transmission precision*2 Repetitive positioning precision ** Starting torque** Overdrive starting torque*s No-load running Reduc. torque *®
Form symbol %! Reduc.
ratio
arc min x10"*rad arc sec cNm kgfcm Nm kgfm cNm kgfcm
14 W@ [ g0 15 4.4 +10 6.9 0.7 3.9 0.4 5.1 0.5
All products
100 6.6 0.7 47 05 46 0.5
50 13 13 78 0.8 1 12
80 10 1.0 9.6 1.0 10 1.0
EOO 100 1.0 2.9 +8 9.6 1.0 12 12 10 1.0
120 9.1 0.9 13 13 9.8 1.0
20 160 8.6 0.9 17 17 9.6 1.0
50 20 2.0 12 12 1 12
80 17 17 16 1.6 10 1.0
FOO
oD 100 1.0 2.9 +8 16 1.7 19 2.0 10 1.0
120 16 16 23 23 9.8 1.0
160 15 16 29 3.1 9.6 1.0
50 58 5.9 35 36 47 48
Egg 80 46 47 44 45 42 43
KRO 100 1.0 2.9 +6 45 46 54 55 41 42
ks 120 42 43 61 6.2 40 41
3 160 41 42 79 8.1 40 41
e 50 50 5.1 30 3.1 47 48
u&ﬁ? an" 80 38 3.9 37 3.8 42 43
Products othI::: 100 1.0 2.9 16 37 3.8 45 4.6 41 4.2
than those 120 34 35 49 5.1 40 41
described above
160 33 3.4 64 6.6 40 4.1
& 50 123 13 74 78 120 12
% 80 95 9.7 92 9.3 109 1
& 45 £#r8 | 100 1.0 2.9 15 89 91 107 11 107 1
#) predes - M09 85 8.7 123 13 105 7
f 160 79 8.1 152 16 103 1
= 80 186 19 179 18 297 30
°
o aumpg | 100 166 17 200 20 289 30
= & Apomce | 120 | O 29 +4 156 16 226 23 285 29
g 160 139 14 268 27 278 28

X1 ERHFSRRES (SBE075T1) WBHLEZRRIENESEAR. (L2 ABE)
HUEZRAK, LA NS K)
The form symbol indicates the motor flange form and the input shaft joint form of the model (see Page 075). (The upper two digits
indicate the motor flange form and the lowest digit indicates the input shaft joint form.)

X2 AEAEBERTERANRENESEAN, it ERENHNEEAES KIREES
HEMERREZE. N, RPMBERTRAE.

Angle transmission precision indicates the difference between the output rotational angle of the logical rotation when a rotational E]268-1

angle is given as the input and that of the actual rotation. The value in the table indicates the maximum value. Fig. 268-1
Ger: RELEREE
01 : HAMEERE

dor AAMAANANN ARMAAANAAANAAANARAN - o2 Smssiesme
P YAV R Seronmmmmt (=1

61 : Input rotational angle
82 : Actual output rotational angle
R : Reduction ratio of the CSF-GH series (i=1:R)

X3 EEEMBERBRETAERSME LREEM, WEMHMENELLE, HHEEXE X ENBERIEEDANENEES, SHUFREEBREN EHFREE" L,

3 = = 5 = —= =y =
H. WEEBRBERT, RRALTHREN2. B, RPOBERTRAE. RPMBERTAEN 2 M RAE.
The maximum value is obtained by repeating positioning from the same direction at any point seven times and measuring the Starting torque means the starting torque at the moment of starting rotation on the output side when a torque is applied to the input side. The
stop position of the output shaft to determine the repetitive positioning precision. The measured value is shown as an angle and is value in the table indicates the maximum value of a single reducer.
indicated with a sign before the maximumn difference multiplied by half J——
E &t #2682

Measuring condition Table 268-2

[E1268-2 0 EhE
Fig. 268-2 Load No load
RERE .
Surface temperature
e X6 MR SRR I H MG AL SRS, WANMIFF AR "R FFIREE".
— — 01 5N, RPHBUERTHENEYRAE.
[ = ~ Overdrive starting torque means the starting torque at the moment of starting rotation on the input side when a torque is applied to the output
e T side. The value in the table indicates the maximum value of a single reducer.
— — ML #2683
- . (%) T Measuring condition : : Table 268-3
_ | k-1 FTE
//*_4_\\‘ | [ No load
| 5
- [ | RE@E 25°C
| | Surface temperature
- 7
Rt =97 . -
- . | | X6 X BIBITRERIEEL R ERS THRREREN T RRSAMEELE. b, RPr
S T~ ‘ HE A EEY BB E
- — | | No-load running torque means the torque on the input side required to turn the reducer under the no-load condition. The value in the table
X | indicates the average value of a single reducer.
Em—— .
LOX X ! ME S #268-4
| T T | Measuring condition Table 268-4
| ! .
X | ! ‘ \npu@oﬁiﬁgeud 2000r/min
ESENBE = o> | ‘
Repeative positioning precision ) ! gk T
Load No load
RERE 25C
Surface temperature
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MitE (SHEEEEL) Rigidity (Spring constant) MGl TR S )

See “Engineering data” for a description of terms. T§ﬁ2§;1
fr"%—" r%lfl 14 20 32 45 65
ymbol

T Nm 2.0 7.0 29 76 235

kgfm 0.2 0.7 3.0 7.8 24
T, Nm 6.9 25 108 275 843

kgfm 0.7 2.5 11 28 86

K, X10*Nm/rad 0.34 1.3 5.4 15 -

kgfm/arc min 0.1 0.38 1.6 4.3 -

K, X10°Nm/rad 0.47 1.8 7.8 2.0 -

kgfm/arc min 0.14 0.52 2.3 6.0 -

E{ﬁﬂi K. X 10°Nm/rad 0.57 2.3 9.8 26 -

’;‘g kgfm/arc min 0.17 0.67 2.9 7.6 —

o X10™rad 5.8 5.2 5.5 5.2 -

arc min 2.0 1.8 1.9 1.8 -

o, %10 rad 16 15.4 15.7 15.1 -

arc min 5.6 5.3 5.4 5.2 -

K, X 10°Nm/rad 0.47 1.6 6.7 18 54

kgfm/arc min 0.14 0.47 2.0 5.4 16

K, X10*Nm/rad 0.61 2.5 11 29 88

kgfm/arc min 0.18 0.75 3.2 8.5 26

HoEE K X 10*Nm/rad 0.71 2.9 12 B8] 98
8ORLE | ™ | gmiarc min 0.21 0.85 3.7 9.7 29
=N o X10"rad 4.1 4.4 4.4 4.1 4.4
arc min 1.4 1.5 1.5 1.4 1.5
o, X10rad 12 11.3 11.6 11.1 11.3

arc min 4.2 3.9 4.0 3.8 3.9

KARKBEAFHE.

The values in this table are average values.

) HEH S ER

it jathioc Hysteresis loss MMGETT I TEAR S I H)

See “Engineering data” for a description of terms.

HEEEE50: £95.8X10* rad (2arc min)
Reduction ratio 50 : About 5.8X10*rad (2arc min)

N
J

BIELES0LL E: £92.9X10* rad (1arc min)

]
Q|
|
e
°
©
o
T
H
Reduction ratio 80 or more: About 2.9X10“rad (1arc min) 3

~
<

B AIGPEE Max. backlash quantity MEEA R s L)

See “Engineering data” for a description of terms. Tﬁﬁezgg' %
=
L = 14 20 32 45 65
Reduction ratio

50 X 107rad 17.5 8.2 6.8 5.8 -
arc sec 36 17 14 12 -

80 X 10™rad 11.2 53 4.4 3.9 29
arc sec 23 11 9 8 6

100 X10"%rad 8.7 4.4 34 2.9 2.4
arc sec 18 9 7 6 5

X 107%rad - 3.9 2.9 2.4 1.9
120 arc sec — 8 6 5 4

X10"rad - 2.9 2.4 1.9 15
160 arc sec - 6 5 4 3
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SR Efficiency characteristics

BBV E - RS EBELL . MARE. ABEE. BERE wEse #270-1

BEMORRTANER. EHIOAER M FCSF-GHRIIMME (e
INE270-2~272-9FT7R. Iesh, EREEAFHE. Ambiont tomperature 25

The efficiency of a reducer varies depending on the reduction ratio, input rotational speed, T =]

load torque, temperature and lubricating condition. The efficiency of the CSF-GH series is S :::mgz:z{gggz g&-ﬁA(%;!E‘J';Z)U_t)

shown in Graphs 270-2 to 272-9 under the measuring condition shown on the righthand (Lo e Hamnicgma'se SK-ZE(model m:mbsm) =

side. Harmonic grease SK-1A (model number 20 or higher)

W{ERNESERE

Efficiency correction value at low temperature

REREAE25 CUTH, FXREST5CHNMRERMREBMNES REUEEER 2701

FHE. FARFEEEMEGANELSE (TRIX) WNHRENEBIEMRE, Efficiency correction value at low temperature Graph 270-1
FERE T REITITE.
Obtain the efficiency value when the ambient temperature is 25°C or lower by multiplying TriX100% TRIX50% = = = = TRIX25%===unn- TRIX10% = = o o =0

the efficiency value at 25°C and the efficiency correction value at low temperature. Obtain
the efficiency correction value at low temperature corresponding to the ambient temperature
and the input torque from the table below.

XTRIZ25 CHIf 4 (SHE076T1) FTd RAIHM NE4E. o

TRi indicates the input torque corresponding the output torque at 25°C (see Page 076). 1.2 -

0.8 =%

06 F

0.4

HEBERY
Efficiency correction coefficient

MY
I

[y

A

s

.

0.2

0.0
0 5 10 15 20 25 30 35 40

imE (C)

Temperature (C)

% mES14
Model No. 14
it
o2 HEAEEE (Harmoniciligfs SK-2)
[ . . .
g Grease lubrication (Harmonic grease SK-2)
i
kS
o e — ey e v
T R L =50 BEEE =80 RIEEE =100
H] Reduction ratio = 50 E270-2 Reduction ratio = 80 E270-3  Reduction ratio = 100 E270-4
@ Graph 270-2 Graph 270-3 Graph 270-4
\? 100 100 100
90 = 90 - 90 —
. o= % At T 8 - LA
~= 70 7 - ~z 70 7 > 3 ~3 70 PVl i
=g o A "L o5 LA F ee /T 7
S= 7 S %60 2 L 3 60 =7
g /L7 5 Y . A g A.-
W 5 50 = 7 w 5 50 A w5 50 %
s A #s Sz s [ A A
®E 30 [ X Ko 30 [ /17 R 30 Y
5 i T/
20 L 72 20 D './ 20 Z 7
10 10 10
0 J 0 0
0 10 15 20 25 0 4 10 12 14 16 18 20 0 2 4 10 12 14 16 18
HINFESE (cNm) MWMNEESE (cNm) HINEESE (cNm)
Input rotational speed (cNm) Input rotational speed (cNm) Input rotational speed (cNm)
B NFEE ————— 500r/Min = -aaaa- 1000r/min  —— — 2000r/min ——.—— 3500r/min
Input rotational speed
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mES20

Model No. 20
B AEIAER (Harmoniciidighs SK-1A)
Grease lubrication (Harmonic grease SK-1A)

Rt =50 R =80 HEEE =100
Reduction ratio = 50 E271-1 Reduction ratio = 80 E271-2 Reduction ratio = 100 E271-3
Graph 271-1 Graph 271-2 Graph 271-3
100 100 100
: === =1 =
~z 70 / z ._—;//.-/ g - "/‘___ ——F
o3 r = o .
% 60 Z ,j" 5 60 % 60 /" —
g 50 A 5 50 § 50 VAV
4 O 4 ) B2 )
e /' A TS 40 ] )
S a0t %5 wWE P "/
[in) i 30 . /
30 7/ 30 5
20 20 20 s
10 10 10
0
0J 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 0 ol) 10 20 30 40 50 60 70 80
BT (cNm) BINEEEE (cNm) BINEESE (cNm)
Input rotational speed (cNm) Input rotational speed (cNm) Input rotational speed (cNm)
EEEEE =120 AL =160
Reduction ratio = 120 E271-4 Reduction ratio = 160 E271-5
Graph 271-4 Graph 271-5
100 100
90 — 90
80 1 80 [
~z 70 — — ~z 70 o
x o ~ x
=% 60 1A =% 60
S 50 /.' Valy 4 § 50
52 B AVl 52
NS 40 / e 40
®wE Ry A4 TR WO
30 7/ 30
20 20
10 10 ]
0.) 10 20 30 40 50 60 70 oJ 10 156 20 25 30 35 40 45 50 55 iﬂg
MWMNEESE (cNm) MWMNEESE (cNm) #)
Input rotational speed (cNm) Input rotational speed (cNm)
g
. . . . . -
N ———— 500r/min - ---a-- 1000r/min  —— — 2000r/min ——.—— 3500r/min a
Input rotational speed g
T
i
P
(4]
mES32
Model No. 32
iEiBAEIEE (Harmonici@igfls SK-1A)
Grease lubrication (Harmonic grease SK-1A)
;figifl:=5t_0_ . AL =80 BiEEE =100
eduction ratio = [E271-6 Reduction ratio = 80 E271-7 Reduction ratio = 100 E271-8
Graph 271-6 Graph 271-7 Graph 271-8
100 100 100
90 —= 90 —— = %0 ——
o e s o et e B R
=2 o b AT e /. S /. |
<3 /o/ 3 2 5 60 Ve 4 7 NS 7.7
w5 50 A L5 50 A w5 50 s A
BS 4 Ava ®e [ WS 4 VASRAY4
R U0 / A R . / / R . / /
30 77 30 i 30 7/
20 20 20
10 10 10
0U 50 100 150 200 250 300 350 00 50 100 150 200 250 300 00 50 100 150 200 250 300
BNELHE (cNm) HMANFEEE (cNm) HINEEEE (cNm)
Input rotational speed (cNm) Input rotational speed (cNm) Input rotational speed (cNm)
BIEEEE =120 Bk =160
Reduction ratio = 120 E271-9 Reduction ratio = 160 E271-10
Graph 271-9 Graph 271-10
100 100
90 90
/:—_
80 == == 80 —
=" —_— — I L ——
3% 70 P = <8 70 T L
=3 60 v S 60 =7
g 5 N o g o . ~
s [V / X BE . AV ADAd
®E o 17 7 I A A4
20 / / 20 1/ //
10 10
0 50 100 150 200 250 0 20 40 60 80 100 120 140 160 180 200
WMAFEE (cNm) MWMNEEEE (cNm)
Input rotational speed (cNm) Input rotational speed (cNm)
BNEEE  ——— 500r/min ------- 1000r/min  —— — 2000r/min ——.—— 3500r/min
Input rotational speed
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#
S
#
ﬂ
2
$
8

WA S45

Model No. 45
BB AEEE (Harmoniciigfg  SK-1A)
Grease lubrication (Harmonic grease SK-1A)

s B bt =80 BLELE =100
E272-1 Reduction ratio = 80 E272-2 Reduction ratio = 100 E272-3
Graph 272-1 Graph 272-2 Graph 272-3
100 100 100
9 i 90 — 90 —
80 _____-/"‘"’_ 80 Foot "/':_’__,. 80 ‘__.-/':/"__,
Re D T Re D 7 Re D I
- 4 - 2 - 2 4 z
g [t T A g [N/ g [/
N /' Va4 -2 7 ) D //'
MO 40 ' /1 S 40 L) oS 40 72
®E 7, K 7 ®E AV
30% ~/ / 30 /- 30 a4
20 20 20
10 10 10
00 100 200 300 400 500 600 700 800 00 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
HWINEERE (cNm) BWMNEEHE (cNm) BN (cNm)
Input rotational speed (cNm) Input rotational speed (cNm) Input rotational speed (cNm)
IEEE =120 HIELE =160
Reduction ratio = 120 E272-4 Reduction ratio = 160 H272-5
Graph 272-4 Graph 272-5
100 100
90 "_’T-_- = 90 I
80 L —] 80 T
~3 70 = ~3 70 e 5 =
2% w0 [ e RE o /2 A
- g 50 /. L - g 50 = A
ME 40 Y s M’E 40 Kl
&K 30 g / 4 R 30 /] / /
20 7 20 1/
7
10 10
00 100 200 300 400 500 600 700 UU 100 200 300 400 500 600
MNEEEE (cNm) MWMANFIE (cNm)
Input rotational speed (cNm) Input rotational speed (cNm)
HNERH 500r/min - - - - ---1000r/min  —— — 2000r/min ——.— 3500r/min
Input rotational speed
=
mEE65
Model No. 65
SR A S SN SR RS
iHiB e (Harmoniciiigfg SK-1A)
Grease lubrication (Harmonic grease SK-1A)
B =80 BEEE =100
Reduction ratio = 80 E272-6 Reduction ratio = 100 E272-7
100 Graph 272-6 Graph 272-7
100
90 N 90 =
—t--F- | —T—T--F-
80 P — 80 - g
70 L1 — --— 7 D P i e B
;\;g 6 /',f 1 ’/-— i‘;g l/", 1 "/.—
-3z / I A 3 60 / S 7T A
c . Va c Q ya
-2 50 / i / Ve 8 50 / 3 -
X E 40 4 /- e 40 3 ~
R W ’ / RE 7
30 Y/ 30 b / /
20 4 20
10 10
0
0 200 400 600 800 1000 1200 1400 1600 1800 2000 OL) 200 400 600 800 1000 1200 1400 1600 1800 2000
MNEEEE (cNm) HWNEESE (cNm)
Input rotational speed (cNm) Input rotational speed (cNm)
BUEEE =120 BiEEE =160
Reduction ratio = 120 E272-8 Reduction ratio = 160 E272-9
100 Graph 272-8 100 Graph 272-9
90 920
— - —
80 == | — 80 — =
.- [ — B —_]---
—~ 70 —~ 70 - N
S ] — (g = P < [ —
ST 60 = Y - —
~ o 7 ~ 3 / . / .
v 5 50 S w5 50 7 T 71T =
Sl Slc]
BKE 0 ®E © KR e
30 30 = A
20 20 / //
10 10
0 0
0 200 400 600 800 1000 1200 1400 1600 1800 0 200 400 600 800 1000 1200 1400
BN (cNm) HWMNEESE (cNm)
Input rotational speed (cNm) Input rotational speed (cNm)
i \NE R 500r/min === = === 1000r/min —— — 2000r/min ——.—— 3500r/min
Input rotational speed
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FEhARIEEE Checking main roller bearing

CSF-GHAFIARERER AT HRATERLWIMIAE (i
R MR

7 :T?ILB) )

ARDZIFECSF-GHAIAIERE, BWINEXABFHFNIE. TXRF
HREERFESARBESRERH.

FHENTEAXBS RE028~031TTH “HAZR" o

A precision cross roller bearing is built in the unit type and the gear head type to directly
support the external load (output flange) (precision 4-point contact ball bearing for the
CSF-mini series).

Check the maximum load moment load, life of the bearing and static safety coefficient to
fully bring out the performance of the unit type.

See the page 028 to 031 of “Engineering data” for each calculation formula.

E#BINT R

Checking procedure

O WINTRK G EERNEE (M max)

Checking the maximum load moment load

HESEXAEFHFNE (M max) BAROBENE (Mmax) <FFHE (Mc)

Obtain the maximum load moment load (M max). Maximum load moment load (M max) = permissible moment (Mc)|

@ ®iME R

Checking the life

HEFEHEE G (Frav) . FHHERE (Faay) HEZEEGHRRH (X) « BEAHRE (Y) It EBIAMERES

Obtain the average radial load (Frav) and the average axial load (Faav). Obtain the radial load coefficient (X) and the axial load coefficient (Y). Calculate the life and check it.

O WINBTRERY

Checking the static safety coefficient

ITHER=E#5E (Po) WINSRERH (fs)

Obtain the static equivalent radial load coefficient (Po). Check the static safety coefficient. (fs)
i
i
W E A A =
Main roller bearing specifications i
\
3R F A BI IS IR 273-1 P 7R 2
The specifications of the cross roller are shown in Table 273-1. '_;
©
5 o
Emﬁ%mﬁ %2731 I
Specifications Table 273-1 s
e REE EARGUE f FIABRIHEKm™ X
TRER = I7E D1 HEKm™ P P
P?%v?:ﬁ‘fe;‘a' Offset amount Basic rated load ﬁiﬁgﬁziﬂég,\ﬂc Moment rigidity Km** Z'lg;il;] ;\1;&?
moment load Mc Permissible Permissible
‘,_..,_ ﬁ C><1 \r—~ ﬁ EC %2 radial load3 thrust load3<3
Sl || ! x10° g/
~ Nm/rad arc min
. 7060 .
20 0.064 0.0115 10600 1082 17300 1765 145 14.8 17 5.0 2267 1519
32 0.085 0.014 20500 2092 32800 3347 258 26.3 42 12 4385 2938
45 0.123 0.019 41600 4245 76000 7755 797 81.3 100 30 8899 5962
65 0.170 0.0225 81600 8327 149000 15204 2156 220 323 96 17454 11693

X1 EAGE R RIS MR B R TE E S 42 100 F R A E ERf L2 E fi 3.

The basic dynamic rated load means a certain static radial load so that the basic dynamic rated life of the roller bearing is one million rotations.

X2 BEARFER N HRIBERZ B AR ENE S ERHIE MR RIIE RN — Sk FOEMES (4Nmm’) FE5E.

The basic statc rated load means a statc 10ad that gives a certain evel of contact sress (4 KNimim?) in the center of the contact area between the roling element recelving the maxinmu load and the orbit.
X3 FEAgRiE . REARNNT TR (HERBALH+R=0mm, &5 HLa=0mmet)

Permissible load when the genuine axial radial load is applied (radial load: Lr+R=0 mm, axial load: La=0 mm)
X4 NEERIMMERBIEATFHE.

Values for moment rigidity are average values.

MR EIERE E273-1

External load action diagram Fig. 273-1

ZmEfE
Radial load

Fr%

La

HhiE Sk

Axial load

Fa

Lr R
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,mm;{.—%fg Mechanical precision

CSF-GHRIIMTMARARBENZ R FMA, SHUTHHIN  AHMEOPIK: FO (5=2) Ho7a1
r%-m’mﬁg o Shape of output shaft: FO (flange) Fig. 274-1

W R RIEZHNME B TR
CSF-mini series have cross roller bearing of high precision on main shaft bearing, and E Hﬂ

realized the high mechanical precision of output part.
The mechanical precision of the output shaft and output flange is shown below. —y

i

—oleda]  [Llc[a]—

WK J2.J6 (i) E274-2
Shape of output: J2.J6 (shaft output) Fig. 274-2

(8]

I

o [ ]

#
it
"
2
2
£

I

L [©]ed A] [L]c] A

£274-1

TILREfL: mm

Table 274-1

T.R. Unit: mm

e BHELHNEa  BUESCIEMSEHBORED g sammemyac
Model No. Fluctuation on the output flange face a Fluc;;?ém o?r:);r:p?uct)l;tl:):fttfl‘fnge Fluctuation on the mounting flange face ¢ Fluctuation on the mounting spigot d

14 0.020 0.040 0.060 0.050
20 0.020 0.040 0.060 0.050
32 0.020 0.040 0.060 0.050
45 0.020 0.040 0.060 0.050
65 0.020 0.040 0.060 0.050

XT.IR (Total Indicator Reading) : RFMERBIER VAR FHRIEHHEE.

T.LR.: This indicates the total reading of the dial gauge when the measuring part is rotated once.
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N G car Head Type CSF-GH

1ZTIE T Design guid e |

ARTEECSF-GHRFIM MR HRE, BIEMSEIARINEER.
& AR e e REEEIHEFR AR R

Install the product correctly to fully bring out the performance of the CSF-GH series.
Observe our recommended bolts and tightening torque.

R ZhHBYZH3E S Installation procedure of a motor

BB TS REHECSF-GHRFIFIRB S AIHE.

Install the CSF-GH series and motor according to the following procedure.

D BN, ERSHS IR EIETL.

‘ Turn the input shaft joint and match the head of the bolt with the rubber cap hole.

@ BB INOHTBNE BN E . BAREEEREERE .

‘ Insert the motor into the reducer gently. Do not tilt it and insert the motor.

(@ s B IR YL A% 22 48 PR 4T R

Tighten the motor and the flange of the reducer with bolts.

BT R 22754

Tightening torque of bolts Table 275-1

2R

Bolt size

EsEE Nm 1.4 3.1 6.3 10.7 26.1 51.5 75.5
Tightening
torque kgfm 0.14 0.32 0.64 1.09 2.66 B2 7.70

OFiE-3 PN::E-20:0] 3N

Tighten the bolt of the input shaft joint.

1=
14]
Bieir IR #2752 i
Tightening torque of bolts Table 275-2 #
2SR jin

Bolt size —
AR Nm 2.0 4.5 15.3 :
Tightening LS
torque kgfm 0.20 0.46 1.56 i

g

(iF) BEwRRBERFHIFRERERITITE.

(Note) Tighten the bolts with the tightening torque shown above.

® REMBEHSRIEE, AETH.

Attach the appended rubber cap.

E1275-1
Fig. 275-1

il il

)
)
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LAEMEREFESR Installation transmission torque
W EEH R

Installation of a reducer
HCSF-GHARFIREEEE LY, BEMIAREEMNFIEERIZTL
HERFEEHNEEERELE (E277-10AR) S@BikirE.

Check the flatness of the mounting face and burrs on the tap to install the CSF-GH series
on the equipment, and tighten the mounting flange (A in Figure 277-1) with bolts.

RERZ (E277-1RIARR) 1247 ROIT R EE4E

Tightening torque of the bolt™ of the mounting flange (A in Fig. 277-1) (flange output type) Taﬁg%:
me

TiH Vool 14 20 32 45

Item

By E

Number of bolts 4 4 4 4 4

IR M5 M8 M10 M12 M16

Bolt size

124 R#P.C.D.

Mounting PC.D. mm 70 105 135 190 260
Nm 6.3 26.1 Bl 102.7 254

i

Boltigntening toraue 1y 1fm 0.64 2,66 525 10.48 26
Nm 110 428 868 2033 5174

i fesmEE

Bolt transmission torque kgfm 13 436 88.6 207.4 508

XKIEFFIRIEZER: JIS B 1176 P/ AR, BESE: JISB 1051 129 F

Recommended bolt name: JIS B 1176 hexagonal bolt, intensity type: JIS B 1051 12.9 or higher

) HE S Bl

~
J

[
Q
>
-
°
[
o
I
-
©
o
I\
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W =R R Y T £k

Installation of the load on the output part
[ECSF-GHZ FI i A Ra i, B BEEMARIME (BRE
087T) SEMERIE.

Install the load on the output part of the CSF-GH series taking the specifications of the main
roller bearing (see Page 087) into consideration.

i E=RI7= 5 Output flange-type product
LK (E277-10BER) 1217 AOIrRIE4E

Tightening torque of the bolt* of the mounting flange (B in Fig. 277-1) (flange output type) Ta§32777711
=]

HE o 14 20 32 45 65

Item

2eHE

Number of bolts 6 6 6 16 8

!&ﬁiﬂﬁ M4 M6 M8 M8 M16

Bolt size

1218 R 4P.C.D.

Mounting PC.0. mm 30 45 60 100 120
Nm 4.5 15.3 37.2 37.2 319

!‘gﬁ??gyz‘ﬁﬁ

Boltightening oraue. -y ofm 0.46 1.56 3.80 3.80 325
Nm 63 215 524 2326 5981

Bolt transmission torave |y o 6.5 219 53.4 237.3 610.3

WmHEZHTERILRbER, BETRERKAELT.

As measures have been taken against oil leakage of the output flange, no sealing agent needs to be applied.

KRB ZTR: JISB 1176 A/ Mg, BESZE: JISB1051 129U E

Recommended bolt name: JIS B 1176 hexagonal bolt, intensity type: JIS B 1051 12.9 or higher

i H Em B F= 5 Output shaft type product

BEREHR . MEREN, FENHHMBEMPE. TUATESSIE
B BHE TP SR

Do not allow the output shaft to receive a shock when you install a pulley and pinion. It can
deteriorate the precision of the reducer and cause failure.

A
1&]
i
&
2
g
=
o
5
=
(4]

2771
Fig. 277-1
L O——————a
‘ t ) v
<>
_—
N —
B#B
Part B
=il
PartA
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jiEi8 Grease lubricant

TEEIEHIFRZE Types of lubricant
Harmonicil#iglg SK-1A: ZIE201 E

Harmonic grease SK-1A: Model No. 20 or more

% HHarmonic Drive AR HIE RiliglE, S LHErE RiBiEk
HIE A AR, RS EENR A

This has been developed as grease exclusively for HarmonicDrive and is excellent in
durability and efficiency compared to commercial general-purpose grease.

HarmoniciiEligfg SK-2: #S14

Harmonic grease SK-2: Model No. 14

% A/N8Harmonic DrivefF &K% AIERIE, B ERERMFAENL,
T PRI R A R R TR IR RO B R B

This has been developed exclusively for the compact HarmonicDrive and is excellent in
smoothness during wave generator rotation by liquefying extremepressure additive.

B B A wors  ERISREEE N
Grease specification Table 278-1 Temperature range of the operating environment Table 278-2
L SK=1A SK=2 e
Grease - - . -
ERti A AT 0°C~+40'C 0C~+40TC
Baseof Refined ol Refned ol () BRM, HETAESHRE EFH40CLLAR .
i@ﬁgﬁ?ﬂl EEE ﬂ_%g Keep the hot section up to 40°C above the ambient temperature.
Puffing agent Lithium soap base Lithium soap base
A WERMA . Hit WRIERMF . Hitp
Additive Extreme-pressure additive, others Extreme-pressure additive, others
NLGI#5% EENo.
NLGI consistency No. No.2 No.2
HHE (257C) ~ ~
5‘% Consi’;ency (25¢) 265~295 265~295
B o 197°C 198°C
(9] 43 BE g
|2' Appearance Yellow Green
3 RizHw BRRASE BERASE
= Storage life 5 years in sealed condition 5 years in sealed condition
§
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TE B PEHYE H#a B |8) When to replace grease
Harmonic Drive I ZEHFHERRARE LSS EREMEENY  HEEERME: Lon (FHREEHEERT2000r/ minfH4 H4E)

un . When to replace grease: Le (when the average load torque is equal to or less
= — . than the output torque at 2000 r/min) E279-1
EEOERRBRE DY, REMASLER, RERERSH ot
ITIRBIRE#. WARFT, SFYREEERT2000r/minB 0I5 | DBIEEREE: Lo (FHRBRERTHRTEER)
HESAEN, ISR A B R X R AR e o pce reass Lo (unen e verag o orae s sl oo
AR TR (K BT «
44 1 3 #5 4B 48 tH 2000r/minff KO 1 #64E, MUEE Tt A 1010 ‘
S VI AR AR 1) K B o @wﬁﬁﬁﬁ
Abrasion of the sliding parts of HarmonicDrive is influenced by grease performance. Grease Life of grease
performance changes by temperature and deteriorates rapidly as the temperature rises. —
Therefore, the grease needs to be replaced earlier than usual. The graph on the right —
indicates approximate timing to replace the grease from the relation between the grease Ks z
temperature and the total number of wave generator rotations when the average load torque ~3 E
is output torque that is at equal to or less than 2000r/min. E é 9
Obtain approximate timing to replace the grease from the following calculation formula when “4# 28 109
the average load torque exceeds output torque at 2000r/min. ;i'é g° T
28 X
HEE o
i 61 S5 4B 8 H 2000r/minB B4 H # B RYITE AR S \ [ SK-1A
Calculation formul_a when the average load torque exceeds the output k2701 ’E;E g \ SK-2
torque at 2000r/min Formula 279-1 mey
AMs s
s £
LoT = Lot ( ) ZEE 108 4
Tav EZg KRR HE A%
HKoa Life of wave generator
HEARNES ron
Symbols of the calculation formula Table 279-1
B L 46 ) 5 R P ) S 6 1) B
Replacement timing if it is equal Number of - 1 07
to rated torque or more rotation 20 40 60 80 100 120
EF S REHOERIE | R SHE27-1
Replacement timing if it is equal Number of See Fig. 279-1 .
to rated torque or less rotation ee g ) THEEIRE ( C)
. Gi te t c
2000r/minkT Y% H 4 4B Nm.kafm SHEO7T6TIHHESR rease temperature (C)
Output torque at 2000 r/min g See the “Ratings” on page 076.
HrH OE 1 $ B 4R WEANX: SHEE012M | NEAERNEMEGRTHEEH10%.
. N ife of wave generator indicates the 10% of damage possibility.
Average load torque on the output side Calculation formula: See Page 012.

EEHIEEREIN TR
Grease replenishment quantity for replacement
TR BEAN L BRI BARE I T AR oron

A broad indication of grease replenishment quantities is shown below. Table 279-2

L
1&]
i
&
2
A
=
o
5
=
H
(4]

e g 08 32 6.6 1.6 78.6

a

?[‘}Eilﬂ%ﬂgﬂﬂ'ﬁ@&%glﬁ Precautions on grease replenishment

HTHBENATE. S BRTRESERARELSE. E3NFEEZM
EHEEM, FIiE BT TED.

Observe the following items as grease replenishment quantity and emission can cause
negative effects such as grease leakage and an

REFFEEUR279- 209 RE AR, BEARAEXEEL
Use the replenishment quantity in Table 279-2 as a broad indication to avoid excess
replenishment for the first replenishment quantity.

oiFEH Y 5 RERBEMEEEEFEHITIN .

tesh, EHATRIFRE S %l\j‘fﬂ‘f BIEARHATH S MM Tt
ARLFEBSHM, BESIURHTIIBI T, BELEE
HY 5 REHEERNENHEBER, BXEHR. BRAERNES
ZHEH B

Discharge the same amount of grease as the replenished amount before replenishment.
Although there will be no negative effects of replenishment without discharging the grease
by the second grease replenishment, you should discharge same amount of grease as the

replenished amount after the third grease replenishment or after. Use compressed air to
discharge grease.
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Gear Head Type CSF-GH I

{RIFREEEIHPIICHI R Servo motor matching table E e —

Table 280-1

RIER ek HENEE RRHS
Motor capacity Rated rotational speed Reducer inertia Form symbol
w rimin x10°kgm" L o e
30 3000 0.07 3.1 ACB ACB ACB
SGMAH 50 3000 0.07 3.0 ACB ACB ACB
. 100 3000 0.06 1.8 ACD — —
%iﬂ&?l SGMAS 50 3000 0.07 27 ACB ACB ACB
Elecric. 100 3000 0.06 1.7 ACD — —
SGMPH 100 3000 0.06 1.3 BCD — —
SGMPS 100 3000 0.06 1.1 BCD — —
HALFF 50 3000 0.06 1.0 BAD BAD BAD
100 3000 0.06 0.7 BAD — —
50 3000 0.06 1.2 ACD ACD ACD
HC-KFS 100 3000 0.06 0.8 ACD — —
= 3108 HC-ME 50 3000 0.06 3.4 ACD ACD ACD
il . 100 3000 0.06 2.1 ACD - -
50 3000 0.06 3.4 ACD ACD ACD
HC-MFS 100 3000 0.06 2.1 ACD — —
He-PQ 30 3000 0.06 4.6 ACD ACD ACD
50 3000 0.06 3.4 ACD ACD ACD
HC-UFS 100 3000 0.06 1.0 BCD — ~
30 3000 0.07 2.7 ACB ACB ACB
P3 50 3000 0.06 2.1 ACD ACD ACD
RS 100 3000 0.06 1.3 ACD — —
sanyo 60 3000 0.06 1.2 ADC ADC ADC
Flectrc. Ps0804 100 3000 0.06 0.8 ADC — —
50 3000 0.06 1.0 BAD BAD BAD
E\ PS0B0S 100 3000 0.06 0.6 BAD — —
- MQMA 100 3000 0.06 0.7 BBD — —
il AT 30 3000 0.06 4.0 ABC ABC ABC
n Matsushita MSMA 50 3000 0.06 2.6 ABD ABD ABD
2 100 3000 0.06 1.0 ABD — —
3 RIMA 30 3000 0.07 3.1 ACB ACB ACB
T N 50 3000 0.07 3.0 ACB ACB ACB
g %*M“Eo% REsM-W 100 3000 0.06 1.8 ACD — —
N R7M-AP
REEMWP 100 3000 0.06 13 BCD - -
EE+ MV-M05 50 3000 0.06 2.1 ACD ACD ACD
KEYENCE MV-M10 100 3000 0.06 1.3 ACD — —
S GYs 50 3000 0.07 3.6 ACB ACB ACB
P Bl 100 3000 0.06 1.6 ACD - -
GYC 100 3000 0.06 1.0 BCD — —
N 30 3000 0.06 6.0 ACD ACD ACD
WL | viBsv-zA 50 3000 0.06 3.0 ACD ACD ACD
100 3000 0.06 2.0 ACD — —
(GE1) mrmSmnEEs [ o, ERGEEERRER, ERIl (if2) WBEILEEAFNGEE / ENEENHE. BELSEX MR
9% 45 55 R FCSF-GHR S BE L RIS B4 56 (S BB 076TT PN AEMERESR, HEEHIER.
“ﬁi%” ) o (Note-2)  The inertia ratio is the value of reducer inertia/motor inertia. Take care in selecting a motor

(Note-1)  If the form symbol matches the shaded area, [__] the motor current should be restricted so as the inertia ratio varies depending on the corresponding motor.

that the output torque of the motor is the peak torque (see “Rated table” on Page 076) at the
start and stop of the CSFGH series or less.

Wk B {RAREE S LSRR B 115 , 1B B A N RRARAIER .

Contact our office for servo motors other than described above.
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N G c ar Head Type CSF-GH

FE: 20 Model No. 20

281-1
Table 281-1

REEE FELE LR R BRAES
Motor capacity Rated rotational speed Reducer inertia Form symbol
w rimin x10°kgm’ I I I
SGMAH 100 3000 0.28 7.7 EBB EBB EBB EBB EBB
200 3000 0.41 3.9 FCF FCF FCF — —
100 3000 0.28 7.3 EBB EBB EBB EBB EBB
=)l SGMAS 150 3000 0.28 53 EBB EBB EBB EBB —
Yaskawa 200 3000 0.41 3.6 FCF FCF FCF — —
Electric. SGMPH 100 3000 0.42 8.5 FCC FCC FCC FCC FCC
200 3000 0.41 2.1 GBF GBF GBF — —
SGMPS 100 3000 0.42 7.1 FCC FCC FCC FCC FCC
200 3000 0.41 16 GBF GBF GBF — —
HAFF 100 3000 0.42 44 FAC FAC FAC FAC FAC
200 3000 0.42 1.2 GAE GAE GAE — —
HO-KFS 100 3000 0.28 3.3 EBB EBB EBB EBB EBB
200 3000 0.41 1.0 FCF FCF FCF — —
- HOMF 100 3000 0.28 9.3 EBB EBB EBB EBB EBB
Sk 200 3000 0.41 47 FCF FCF FCF — —
Electric. HOMES 100 3000 0.28 9.3 EBB EBB EBB EBB EBB
200 3000 0.41 47 FCF FCF FCF — —
HC-PQ 100 3000 0.28 9.3 EBB EBB EBB EBB EBB
200 3000 0.41 47 FCF FCF FCF — —
HC.UFS 100 3000 0.42 6.3 FCC FCC FCC FCC FCC
200 3000 0.41 1.7 GBF GBF GBF — —
P3 100 3000 0.28 55 EBB EBB EBB EBB EBB
200 3000 0.41 2.9 FCF FCF — — —
LS P50B04 60 3000 0.28 5.2 ECA ECA ECA ECA ECA N
Sanyo 100 3000 0.28 35 ECA ECA ECA ECA ECA 5‘-2'
Feete P50805 100 3000 0.42 4.1 FAC FAC FAC FAC FAC =
200 3000 0.42 2.4 FAE FAE — — — il
P50B07 200 3000 0.41 1.1 GAF GAF — — — )
MQMA 100 3000 0.42 46 FBC FBC FBC FBC FBC >
TaNEES 200 3000 0.42 1.2 GAE GAE GAE — — 3
MatelshitalE ectict MSMA 100 3000 0.28 44 EAB EAB EAB EAB EAB T
200 3000 0.42 2.4 FBE FBE FBE — — g
R7M-A 100 3000 0.28 7.7 EBB EBB EBB EBB EBB
ey R88M-W 200 3000 0.41 3.9 FCF FCF FCF — —
OMRON R7M-AP
RBSMWP 100 3000 0.42 8.5 FcC FCC FCC FCC FccC
=EE+ MV-M10 100 3000 0.28 55 EBB EBB EBB EBB EBB
KEYENCE MV-M20 200 3000 0.41 2.9 FCF FCF FCF — —
=it GYs 100 3000 0.28 75 EBB EBB EBB EBB EBB
o LRl 200 3000 0.41 3.0 FCF FCF FCF — —
GYC 100 3000 0.42 7.3 FCC FCC FCC FCC FCC
7 100 3000 0.28 9.3 EBB EBB EBB EBB EBB
:Foeﬁ'?cﬂ VLBSV-ZA 200 3000 0.41 2.3 FCF FCF FCF — —
GE1) MRESHLEEs [ ] 8, EREEMNERER, ER3 (F2) WBELEEAEVIEE  ESIBENHE. BELSEMAB
H% HH 35 55 R FCSF-GHRFIE FS LR AIIEEHRIE (SRE076TT FHNHARAMERER, EREHEENER.
“%E "o (Note-2)  The inertia ratio is the value of reducer inertia/motor inertia. Take care in selecting a motor

(Note-1)  If the form symbol matches the shaded area, [ the motor current should be restricted so as the inertia ratio varies depending on the corresponding motor.

that the output torque of the motor is the peak torque (see “Rated table” on Page 076) at the
start and stop of the CSFGH series or less.

Wk LR FARRER ZHL AN R B TS , 155 A 2 BRI R .

Contact our office for servo motors other than described above.
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Gear Head Type CSF-GH I

S : 32 Model No. 32

Table 282-1

B ASE EEFRE LR 2 RS
Motor capacity Rated rotational speed Reducer inertia Form symbol
bl | R b L
w /min x10*kgm’ BiEEE50 BEEE80 AIEEE100  BEEEE120  BLEEE160
Reduction ratio 50 Reduction ratio 80 Reduction ratio 100 ~Reduction ratio 120 Reduction ratio 160
SGMAH 400 3000 2.0 12 KBB KBB KBB KBB KBB
750 3000 2.0 3.0 KEC KEC KEC KEC -
400 3000 2.0 11 KBB KBB KBB KBB KBB
SGMAS 600 3000 2.0 6.2 KBB KBB KBB KBB KBB
750 3000 2.0 2.6 KEC KEC KEC KEC —
300 1000 2.7 0.4 KRF KRF KRF KRF —
el semen 450 1500 27 04 KRF KRF — - -
Electric. 200 3000 2.0 10 - — — KEB KEB
SGMPH 400 3000 2.0 6.1 KEB KEB KEB KEB KEB
750 3000 2.7 1.3 KRE KRE KRE KRE —
200 3000 2.0 7.6 — - — KEB KEB
SGMPS 400 3000 2.0 4.9 KEB KEB KEB KEB KEB
750 3000 2.7 1.4 KRE KRE KRE KRE —
SGMSH 1000 3000 2.6 1.5 KPH KPH — - —
300 3000 2.0 4.0 KDA KDA KDA KDA KDA
HA-FF 400 3000 2.0 2.0 KHC KHC KHC KHC KHC
600 3000 2.0 1.7 KHC KHC KHC KHC KHC
HC-KFS 400 3000 2.0 3.0 KBB KBB KBB KBB KBB
750 3000 2.0 1.3 KED KED KED KED —
HC-MF 400 3000 2.0 14 KBB KBB KBB KBB KBB
750 3000 2.0 3.3 KED KED KED KED —
Eiﬁﬂ*}l HC-MFS 400 3000 2.0 14 KBB KBB KBB KBB KBB
Missubishi 750 3000 2.0 3.3 KED KED KED KED -
HC-PQ 400 3000 2.0 14 KBB KBB KBB KBB KBB
Eﬁ HC-RFS 1000 3000 2.6 1.8 KQH KQH KQH KQH —
# HC-SFS52 500 2000 2.6 0.4 KRH KRH KRH KRH —
il HC-SFS53 500 3000 2.6 0.4 KRH KRH KRH KRH KRH
’é-,. HC-SFS103 1000 3000 2.6 0.4 KRH KRH - - -
2 HC-UFS 400 3000 2.0 5.5 KEB KEB KEB KEB KEB
E 750 3000 2.7 0.5 KRF KRF KRF KRF —
i P1 300 2000 2.0 0.5 KHC KHC KHC KHC KHC
8 500 2000 2.7 0.2 KRF KRF KRF - —
A P2 1000 3000 2.7 1.7 KQG - - - -
200 3000 2.0 14 — — — KBB KBB
P3 400 3000 2.0 7.9 KBB KBB KBB KBB KBB
LS 750 3000 20 3.1 KDC KDC KDC KDC -
E?:;\:I‘z 200 3000 2.0 5.2 - — — KDB KDB
300 3000 2.0 4.1 KDB KDB KDB KDB KDB
P5 400 3000 2.0 2.7 KDB KDB KDB KDB KDB
500 3000 2.0 1.7 KFC KFC KFC KFC KFC
750 3000 2.0 1.0 KFC KFC KFC — —
P6 500 2000 27 1.0 KRG KRG KRG KRG —
P8 750 2000 2.7 0.5 KSG KSG — — —
GE1) mwmemnizs [ | o, SRsEmaRER, Eaam (iF2) WBELLRIBAENRE / BHNRENHE. BELSEI MR
B4 H # 4E K FCSF-GHR JE BB LE I B IEEFE5E (S HRE076TT HHARMARES, REREENTE.
“@Eﬁ" ) o (Note-2)  The inertia ratio is the value of reducer inertia/motor inertia. Take care in selecting a motor

(Note-1)  If the form symbol matches the shaded area, [ the motor current should be restricted so as the inertia ratio varies depending on the corresponding motor.

that the output torque of the motor is the peak torque (see “Rated table” on Page 076) at the
start and stop of the CSFGH series or less.

WRR_ERERESWSNIR SR, 551042 AR AR,

Contact our office for servo motors other than described above.
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N G o ar Head Type CSF-GH

283-1
Table 283-1

BN ER TEEE AR ARG S
Motor capacity Rated rotational speed Reducer inertia Form symbol
daeld e S i
w rimin x10°%kgm’ Bt B AU, & L P e L 8, 2 2 by
MFMA 400 2000 2.7 1.1 KRF KRF KRF KRF KRF
MGMA 300 1000 2.7 0.7 KRG KRG KRG KRG KRG
P MHMA 500 2000 2.7 0.2 KRG KRG KRG KRG KRG
Matsushita MQMA 400 3000 2.0 3.1 KDB KDB KDB KDB KDB
Eletric. 400 3000 2.0 5.6 KAB KAB KAB KAB KAB
MSMA 750 3000 2.0 15 KDD KDD KDD KDD —
1000 3000 2.0 1.2 KFD KFD - — —
B1 300 3000 2.0 0.6 KHB KHB KHB KHB KHB
F/ﬁ?gﬁu B2 500 3000 2.0 0.3 KHB KHB KHB KHB KHB
B3 500 3000 2.7 0.1 KSF KSF KSF KSF —
R7M-A 400 3000 2.0 12 KBB KBB KBB KBB KBB
R88M-W 750 3000 2.0 3.0 KEC KEC KEC KEC —
o~ R88M-Ws++15 450 1500 2.7 0.4 KRF KRF - — —
OMRON . 200 3000 2.0 10 — - — KEB KEB
400 3000 2.0 6.1 KEB KEB KEB KEB KEB
RB8M-WP 750 3000 2.7 1.3 KRE KRE KRE KRE —
R88M-W 1000 3000 2.6 15 KPH KPH - — -
HEE+ MV-M40 400 3000 2.0 79 KBB KBB KBB KBB KBB
KEYENCE MV-M75 750 3000 2.0 3.1 KDC KDC KDC KDC —
400 3000 2.0 8.1 KBB KBB KBB KBB KBB
GYS 750 3000 2.0 2.3 KEC KEC KEC KEC -
— 1000 3000 26 15 KQH KQH — — —
Fuji Electric. 200 3000 2.0 9.4 — - — KEB KEB
ave 400 3000 2.0 4.9 KEB KEB KEB KEB KEB &
750 3000 2.0 1.7 KHC KHC KHC KHC — f'ﬁ
1000 3000 26 0.8 KRH KRH - - - =
400 3000 2.0 5.9 KBB KBB KBB KBB KBB 7
T VLBSV-ZA 600 3000 2.0 2.0 KED KED KED KED KED n
Toei Electric. 750 3000 2.0 1.9 KED KED KED KED — 2
VLBSV 1000 3000 2.7 0.4 KRF KRF — - - 3
(GF1) mHRgEmmERS [ | B, ERERMERER, EE (7£2) BELRBERENEE / EPEENHE. BELSEX MR :
B4 35 4B K FCSF-GHZR FIR FE LR I ETE4E (S HE076TT N AREMERER, EEEENEE. 3/

“BER")o

(Note-1)  If the form symbol matches the shaded area, |:| the motor current should be restricted so
that the output torque of the motor is the peak torque (see “Rated table” on Page 076) at the
start and stop of the CSFGH series or less.

Bk bR (RARAE S SN R EIAL IS, IS E AR AR AER.

Contact our office for servo motors other than described above.

(Note-2)  The inertia ratio is the value of reducer inertia/motor inertia. Take care in selecting a motor
as the inertia ratio varies depending on the corresponding motor.
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Gear Head Type CSF-GH I

=
RIS : 45 Model No. 45 %2841

Table 284-1

B R E LR IR ATl
Motor capacity Rated rotational speed Reducer inertia Form symbol
w r/min x10%kgm’ B ]
SGMAS 750 3000 11 14 PBB PBB PBB PBB PBB
450 1500 11 15 PRF PRF PRF PRF PRF
600 1000 11 0.8 PRF PRF PRF PRF PRF
SGMGH 850 1500 11 0.8 PRF PRF PRF PRF PRF
900 1000 11 0.5 PRG PRG PRG PRG —
%ilslkgv:n 1300 1500 11 0.5 PRG — — — -
Electric. SGMPH 750 3000 11 5.1 PGB PGB PGB PGB PGB
1500 3000 11 2.6 PGC PGC PGC PGC PGC
SGMPS 750 3000 11 5.3 PGB PGB PGB PGB PGB
1000 3000 11 6.1 PEE PEE PEE PEE PEE
SGMSH 1500 3000 11 43 PEE PEE PEE PEE PEE
2000 3000 11 3.3 PEE PEE PEE PEE —
HA-FF 600 3000 11 8.9 — — PDB PDB PDB
HC-KFS 750 3000 11 7.0 PBC PBC PBC PBC PBC
1000 3000 11 7.0 PDE PDE PDE PDE PDE
HC-RFS 1500 3000 11 5.6 PDE PDE PDE PDE PDE
2000 3000 11 46 PDE PDE PDE PDE PDE
HC-SFS52 500 2000 11 1.6 PGE PGE PGE PGE PGE
=i HC-SFS81 850 1000 11 0.5 PGE — — — —
Mitsubishi HC-SFS102 1000 2000 11 0.8 PGE PGE PGE PGE PGE
Electric. HC-SFS103 1000 3000 11 1.6 PGE PGE PGE PGE PGE
HC-SFS152 1500 2000 11 0.5 PGE — — — —
HC-SFS153 1500 3000 11 0.5 PGE PGE PGE PGE PGE
HC-SFS203 2000 3000 11 0.3 PPJ PPJ PPJ PPJ —
e HC-UFS72 750 2000 12 1.1 PPG PPG PPG PPG PPG
Z’,g HC-UFS73 750 3000 11 1.8 PGC PGC PGC PGC PGC
£ HC-UFS152 1500 2000 12 0.5 PPG — — — —
= 500 2000 11 0.8 PGC PGC PGC PGC PGC
5 1 750 2000 11 0.9 PDB PDB PDB PDB PDB
° 1000 2000 11 0.4 PGC PGC PGC PGC PGC
T 1500 2000 11 0.3 PGD PGD PGD PGD —
§ 1000 3000 11 6.8 PDD PDD PDD PDD PDD
\, P2 1500 3000 11 5.2 PDD PDD PDD PDD PDD
e 2000 3000 11 3.7 PDD PDD PDD PDD —
m;ffj";" 2500 3000 11 2.9 PDD — — — —
Electric. Ps 750 3000 11 5.5 PCB PCB PCB PCB PCB
1000 3000 11 4.0 PCB PCB PCB PCB PCB
500 2000 11 3.8 PGD PGD PGD PGD PGD
P6 1000 2000 11 1.9 PGD PGD PGD PGD PGD
1500 2000 11 1.3 PGD PGD PGD PGD —
P8 750 2000 12 2.2 PQG PQG PQG PQG PQG
1200 2000 12 1.0 PPI PPI PPI PPI PPI
750 2000 11 3.8 PGC PGC PGC PGC PGC
MDMA 1000 2000 11 1.7 PGD PGD PGD PGD PGD
1500 2000 11 0.9 PGD — PGD — —
400 2000 11 4.3 — — PGC PGC PGC
MFMA 750 2000 12 1.2 PPG PPG PPG PPG PPG
1500 2000 11 0.6 PPJ — PPJ — —
600 1000 11 1.7 PGD PGD PGD PGD PGD
HATREL 2 MGMA 900 1000 11 0.9 PGD PGD PGD PGD —
Electric. 500 2000 11 0.8 PGD PGD PGD PGD PGD
MHMA 1000 2000 11 0.4 PGD PGD PGD PGD PGD
1500 2000 11 0.2 PGD — PGD — —
750 3000 11 8.1 PAC PAC PAC PAC PAC
1000 3000 11 6.3 PCC PCC PCC PCC PCC
MSMA 1500 3000 11 4.1 PDC PDC PDC PDC PDC
2000 3000 11 3.1 PDC PDC PDC PDC —
2500 3000 11 2.5 PDC — — — —
B2 500 3000 11 1.6 PDA PDA PDA PDA PDA
B B3 500 3000 12 06 PQF PQF PQF PQF PQF
B6 900 2000 12 0.3 PQF PQF PQF PQF PQF
GE1) mwEgemmigs [ | &, ERGEMNERER, EE3 (7F2) BELLEERENRE / BEB2OEE. B2LSEAXENE
HY% H # 45 R FCSF-GHRFIE B LA IEE 5 (S HE076TT PN AEMERES, EEMNEHENER.
“%Ei" ) o (Note-2)  The inertia ratio is the value of reducer inertia/motor inertia. Take care in selecting a motor

(Note-1)  If the form symbol matches the shaded area, |:| the motor current should be restricted so as the inertia ratio varies depending on the corresponding motor.

that the output torque of the motor is the peak torque (see “Rated table” on Page 076) at the
start and stop of the CSFGH series or less.

Wk LA RBREE ZAL LS AL IS, 5 S A A B IR R

Contact our office for servo motors other than described above.
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N G car Head Type CSF-GH

fees
EETIE TR AR HARE S
Motor capacity Rated rotational speed Reducer inertia Form symbol
w r/min x10"kgm" sz ook L e LA L 2 LA o e SRt

450 1500 11 15 PRF PRF PRF PRF PRF
R88M-W+15 850 1500 11 0.8 PRF PRF PRF PRF PRF

1300 1500 11 0.5 PRG — — — —

R7M-AP

%ﬁﬁ% RESMWP 750 3000 11 5.1 PGB PGB PGB PGB PGB
R88M-WP 1500 3000 11 26 PGC PGC PGC PGC PGC
1000 3000 11 6.1 PEE PEE PEE PEE PEE
R88M-W 1500 3000 11 43 PEE PEE PEE PEE PEE

2000 3000 11 3.3 PEE PEE PEE PEE —
2R+ MV-M75 750 3000 11 55 PAB PAB PAB PAB PAB

KEYENCE

oYs 1000 3000 11 6.4 PDE PDE PDE PDE PDE
1500 3000 11 46 PDE PDE PDE PDE PDE

= 2000 3000 11 3.7 PDE PDE PDE PDE —
() et GYC 1000 3000 11 3.4 PGE PGE PGE PGE PGE
1500 3000 11 25 PGE PGE PGE PGE PGE
] VLBSY 1000 3000 11 1.65.5 PGC PGC PGC PGC PGC

Toei Electric. 1800 3000 11 0.8 PGC PGC PGC PGC -

GE1) mkmgemmiEd [ | o, ERERHNERER, HEEi
péﬁmgiiﬁfﬁﬁ%CSF-GH%5!]@2111%1]:!3*}34]“&@%5%5 (BREOT6T
U o

(Note-1)  If the form symbol matches the shaded area, |:| the motor current should be restricted so
that the output torque of the motor is the peak torque (see “Rated table” on Page 076) at the
start and stop of the CSFGH series or less.

MRk LA RRREE ZANL LSRR LIRS , 5 S A A B IR R .

Contact our office for servo motors other than described above.

(iF2) WEBHRIEAEIIRE / BHVBREHNBE. RELSERLEE
FNHARMARER, EERERNER.

(Note-2)  The inertia ratio is the value of reducer inertia/motor inertia. Take care in selecting a motor
as the inertia ratio varies depending on the corresponding motor.
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Gear Head Type CSF-GH I

fE: 65 Model No. 65

Table 286-1

R E W REHLIEE BRES
Motor capacity Rated rotational speed Reducer inertia Form symbol
el Rk et
W r/min x10kgm? BEEE80 REEE 100 ;ﬁﬁtt'mo >J#ii$t|:160
Reduction ratio 80 Reduction ratio 100 Reduction ratio 120 Reduction ratio 160
SGMDH 2200 2000 51 0.9 uiD uiD uiD uiD
3200 2000 51 0.7 uID uID uiD —
900 1000 51 25 UFB UFB UFB UFB
1200 1000 51 1.6 UGF UGF UGF UGF
N 1300 1500 51 25 UFB UFB UFB UFB
E L SGMGH 1800 1500 51 16 UGF UGF UGF UGF
Electric. 2000 1000 51 1.1 UGF UGF UGF UGF
2900 1500 51 1.1 UGF UGF UGF UGF
3000 1000 51 0.8 UGF UGF — —
3000 3000 51 7.3 UFD UFD UFD UFD
SGMSH 4000 3000 51 5.3 UFD UFD UFD UFD
5000 3000 51 42 UFD UFD UFD —
HC.RFS 3500 3000 51 6.0 UFD UFD UFD UFD
5000 3000 51 43 UFD UFD UFD UFD
HC.SFS 1200 1000 51 1.2 UGF UGF UGF UGF
1500 2000 51 2.6 UFC UFC UFC UFC
HC-SFS201 2000 1000 51 0.6 UGF UGF — —
=%ZmHl | HC-SFS202 2000 2000 51 1.2 UGF UGF UGF UGF
Electric, HC-SFS203 2000 3000 51 1.2 UGF UGF UGF UGF
HC-SFS352 3500 2000 51 0.6 UGF UGF UGF —
HC-SFS353 3500 3000 51 0.6 UGF UGF UGF UGF
1500 2000 51 2.3 UGD UGD UGD UGD
HC-UFS 2000 2000 51 1.3 UIF UIF UIF UIF
3500 2000 51 0.7 UIF UIF UIF —
E\ 1500 2000 51 1.5 UFB UFB UFB UFB
& P1 2000 2000 51 0.7 UGF UGF UGF UGF
# 3500 2000 51 0.4 UGF UGF UGF —
(3 2500 3000 51 14 UBB UBB UBB UBB
2 b2 3000 3000 51 7.2 UFD UFD UFD UFD
3 4000 3000 51 5.2 UFD UFD UFD UFD
T e s 5000 3000 51 4.1 UFD UFD UFD —
g Sanyo 1500 2000 51 6.2 UFB UFB UFB UFB
(0] Electric. P60B13
N 2000 2000 51 4.2 UFD UFD UFD UFD
P60B15 3000 2000 51 25 UHD UHD UHD UHD
PEOB1S 2000 2000 51 2.3 UGF UGF UGF UGF
3500 2000 51 1.5 UGF UGF UGF —
1200 2000 51 4.2 UGD UGD UGD UGD
P8 2500 2000 51 1.9 UIF UIF UIF UIF
3500 2000 51 1.2 UIF UIF UIF —
(F1) BRHSHEEES [ ] o, EREIEHNERER, SR (i£2) BEILRERENEE / BINBENHE. BELSEXRAIE
B4 H 4B R FCSF-GHR TR NS L R IS EHSE (SHE 076 NN AEMERER, EEREHFNEE.
“ﬁi%” ) o (Note-2)  The inertia ratio is the value of reducer inertia/motor inertia. Take care in selecting a motor

(Note-1)  If the form symbol matches the shaded area, |:| the motor current should be restricted so as the inertia ratio varies depending on the corresponding motor.

that the output torque of the motor is the peak torque (see “Rated table” on Page 076) at the
start and stop of the CSFGH series or less.

Wk B {RARRE S USRI RR B 115 , 1B B A N RRARAER.

Contact our office for servo motors other than described above.
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N G o ar Head Type CSF-GH

286-1
Table 286-1

BIEE BERE AR R RS
Motor capacity Rated rotational speed Reducer inertia Form symbol
| R [
w rimin *10"kgm’ R st Akl D 2ol (At ot
1500 2000 51 4.6 UFB UFB UFB UFB
2000 2000 51 3.4 UFB UFB UFB UFB
2500 2000 51 2.7 UFC UFC UFC UFC
MDMA 3000 2000 51 23 UFC UFC UFC UFC
3500 2000 51 1.4 UHD UHD UHD —
4000 2000 51 1.2 UHD UHD UHD —
4500 2000 51 1.0 UGF UGF — —
1500 2000 51 2.5 UGF UGF UGF UGF
MFMA 2500 2000 51 1.2 UIF UIF UIF UIF
3500 2000 51 1.0 UIF UIF UIF UIF
4500 2000 51 0.7 UIF UIF UIF —
AT 1200 1000 51 1.7 UGF UGF UGF UGF
Matsushita Electric. | MGMA 2000 1000 51 1.4 UGF UGF UGF UGF
3000 1000 51 0.9 UGF UGF - —
1500 2000 51 1.2 UFB UFB UFB UFB
MHMA 2000 2000 51 0.8 UGF UGF UGF UGF
3000 2000 51 0.5 UGF UGF UGF UGF
4000 2000 51 0.4 UGF UGF UGF —
2500 3000 51 12 UBA UBA UBA UBA
3000 3000 51 7.6 UFB UFB UFB UFB
MSMA 3500 3000 51 6.5 UFB UFB UFB UFB
4000 3000 51 4.0 UFC UFC UFC UFC
4500 3000 51 3.4 UFC UFC UFC UFC
5000 3000 51 2.9 UFC UFC UFC — N\
=]
FANUC LTD. 6 900 2000 51 1.3 UHA UHA UHA UHA gg
1300 1500 51 2.5 UFB UFB UFB UFB i)
R88M-Wsx+15 1800 1500 51 1.6 UGG UGG UGG UGG fé
BB 2900 1500 51 1.1 UGG UGG UGG UGG 2
OMRON 3000 3000 51 7.3 UFD UFD UFD UFD E
R88M-W 4000 3000 51 5.3 UFD UFD UFD UFD i
5000 3000 51 4.2 UFD UFD UFD — 3
3000 3000 51 6.1 UFD UFD UFD UFD
Ej.ie.igﬂl GYs 4000 3000 51 4.7 UFD UFD UFD UFD
5000 3000 51 4.0 UFD UFD UFD —
— VLBSY 2400 3000 51 27 UFC UFC UFC UFC
Toei Electric. 3000 3000 51 1.5 UGG UGG UGG UGG
GE1) mrmemmEEHy [ | 6, SREEDNERER, SR (iF2) WBELLRIBAENGE / BIHPRENRE. RELSEIERIE
B4 5B R FCSF-GHAR S ZE LR BIEESESE (BRE076TT PNHARMARES, RERBENTE.
“ﬁii" ) o (Note-2)  The inertia ratio is the value of reducer inertia/motor inertia. Take care in selecting a motor

(Note-1)  If the form symbol matches the shaded area, |:| the motor current should be restricted so as the inertia ratio varies depending on the corresponding motor.

that the output torque of the motor is the peak torque (see “Rated table” on Page 076) at the
start and stop of the CSFGH series or less.

Wk ERFRRFE SIS SIHLIE TS , 15504 2 B IR .

Contact our office for servo motors other than described above.
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Gear Head Type CSF-GH I

F__‘LFH Application

F_“Zﬁqﬁiﬁﬂ Example of application

Harmonic Drive CSF-GHR FIEF Sk - B RFIE R & HlFEA.
KREFERTIENEHREIETUHEE 2R A,

The Harmonic Drive CSF-GH series is available in a wide range of advanced fields
that require accurate motion control such as semiconductor LCD devices, robots and
metal-cutting machines.

Eit izl (XYTIESR)
Hoisting r%.zzsass_j Two-axle control (X, Y table) ;E;zgsasg

Jﬁ% [E288-3 ﬁg [E1288-4
Swivel Fig. 288-3 Delivery Fig. 288-4

~ U

R (EfD) 24 wos  ABIEE —_

Angle (positioning) control Fig. 288-5 Roller drive Fig. 288-6
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HarmonicDrive I

;E':Fﬁfl% Varranty period and (erm s I —

Harmonic DriveI{R1E B R RIESEE M EMN T :

Products that are described in this catalog are warranted as follows:

W{RIEH
Warranty period
DU BRI E B AR SRR TERARR, REARKREN—FN B SIZ = mRIZ1TH 8% 22,000/ HE & ELE
BR8] 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.

W{RIEE
Warranty terms
LR RBEA, EANBGIERESENIEN, AARRRRNA=RAITHEEDS E.
EUTERAERETBERN.
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:

OHEE P AL BESUENE RSB ER
User's misapplication, improper installation, inadequate maintenance, or misuse.
QIR FE R BUE S S IE S EHMER .

Disassembling, modification or repair by others than Harmonic Drive Systems, Inc.

QA7 IR B Sz .

Imperfection caused by the other than the products.

@R REFRNBARIESHHEL.
Disaster or others that does not belong to the responsibility of Harmonic Drive Systems, Inc.
mE, XEMENREZIENE=RRE.
HFEAFQMEI ZNETHR%. SEEE LIRS0 IN. A%, TErATREEER.
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

X FEHE Trademark B

“Harmonic Drive” BIZEAR. —fR&#MA “BRERED", WTEREEAERNZ M.

The academic and general nomenclature for “Harmonic Drive” is “wave motion gearing” .

HannonicDrive’}‘ HarmonicPlanetary® Harmonicsyn™
N-EZTFSTT. N-EZsTEZRTY I-EZA T

HarmonicLinear" AccuDrive” BEAM SERVO"
nN-EZ ~ TEIFTCL" E-LT-

4




. HarmonicDrive

Harmonic Drivef§Z 1= #l BRI

HarmonicDrive Reducer for precision control

Z&EHAHarmonic DrivedB{F B & A S BRI F B EIN

For Safe Use of Harmonic drive component and unit

arning: Means that improper use or handling could result in a risk of death or serious injury.

TR xTRESETELSEARSERISRE

Caution: Means that improper use or handling could result in personal injury or damage to property.

A BE:  srmrseTasSBARRTRAES.
Wi

FIERE: s=aremToTmE.

Limited App|icati0nSZ This product cannot be used for the following applications.

X%t =Rt *JRFREIRTE *RERHR. BE

RERE RERE W IR ERERTAGHEE
EEADBHMmiEE HERTRERRE

*Space equipment *Aircraft equipment *Nuclear power equipment *Equipment and apparatus used in domestic homes

*Vacuum equipment *Automotive equipment *Game equipment *Equipment that directly works on human bodies
*Equipment for transport of humans *Equipment for use in a special environment

AT LERRER, EiE5aENKERS.

BAFERATESANESEXNEERARESmEERRLNZEN, BRRAFEERIMSBREEFRL R, tAaRESTNNRE
xE.

Please consult Harmonic Drive Systems beforehand when intending to use one of its product for the aforementioned applications.

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.

’ZitiFEEm i&ﬁ’l&ﬂ'ﬂ’]’ , BEWREERE Fo Design Precaution: Be certain to read the catalog when designing the equipment.
& E i’t N ° > = sl 4=
HERERE TR B R T 24

Use only in a specified environment.

. . . Install the equipment in a specified manner.
@/ FHarmonic Driveftt, 8Ll T . P el -
Please ensure the following egvironmemal conditions are complied with: .gﬂ.ﬁj’ﬁf ~ JIIEFF‘ ) lﬁ?’ft‘/'tun E iftﬁskbﬁo

IREBRE: 0~40C Carry out assembly precisely in the specified order according to the catalog.
Ambient temperature 0 to 40°C OIFRFHE (FHERE), FEFAATEN.

:I == RiEEIK fE% :I_::n Observe our recommended tightening methods (such as bolts used).

o No splasting of water o o IR @ukEmas, ERHTRLSHED. BERAES. BETH. RHF

- = ;
Caution TR, BIEESE Caution | =,
Do not expose o corfosive or explosive gas Operating the equipment without precise assembly can cause troubles such as generation of vibration,
TEEBHERE reduction of lfe, deterioration of precision and breakdown.

No dust such as metal powder

. [ EE AR R

Eﬁ:ﬁﬁ%ﬁ%ﬁ%ﬁmen: Use the specified lubricant. = . .

O Emiit. AR AW, WRABALRERHOEBREME. O AR, FIRESEaTRIORRAESD. I, WEA
Design and assemble parts to keep the recommended installation precision on the catalog. EH@%{*Q?&M;&%‘J ° § N )
;‘I% .J‘szu ﬂiﬁgﬁfﬁﬁ%%ﬁﬁﬂl . ﬁsﬁﬁm%ﬁ R *EET% . }ﬁﬂ:%&ro ;‘Iﬁ ch:'l‘r;gi;ﬁzl:er lubricant than our recommended products can reduce the life. Replace the lubricant in a specified

Caution zfag‘:;ii:oﬁe:r?;:erezsgsviv? can cause troubles such as generation of vibration, reduction of life, deterioration Caution .éﬂéﬂli“%ﬂﬁiﬁ)\ﬂ'ﬂi‘%}iéo 'l%mEiE)\ﬁ'Eﬂ‘ﬂi%HEo

Grease is sealed in a unit product. Do not mix other kinds of grease.

ERIEEM HiTiEER , BEVRAEERE R Operational Precaution: Be certain to read the catalog before operating the equipment.
{EFR, EB R,

RN o Tz
BHNMOE B R R ER . Apply torque within the allowable range.

o e eyt OB T BB RAS B, FUTHS RS EDRIEND
OENERETBRAMTEMERARRT, o, FHAFLELES R TR ENEAF R SUTELHERERAREND.
FESHRG. GRS, N2 S5 SHA. | BRE, SHERHME.

Do not give strong shock to parts and units with a hammer. Do not scratch or bruise them. Possible damage is troubles such as loose tightening bolts, generation of backlash and breakdown.
preps
EE

Do not apply torque exceeding the instantaneous allowable max. torque. Applying excess torque can cause

:I= assumed. ! - " - . !
o | @RI TR, ARERNA. ETH S SRR, Cattion | CAEHUMLRERATES, FUREAADHIUEMSLRR, Gl
If you use the equipment in a damaged condition, the specified erformance may not be retained. It can also AeTE ] o

cause troubles uch as breakdown. Striking an arm directly attached to the output shaft can damage the arm and make the output shaft

uncontrollable.

FAAREBHEE.
Do notﬁangz a set of parts. %@ﬁﬁéﬂﬁﬂ?ﬂ o
OF =R BNt EMT K. Do not break down unit products.

= REETEMHERN, THEREEEBRIERFELE. EE @ EMAGRRLMEHE. EHARX. B, BLEREERE M.
(== The product is manufactured with sets of parts. the specified performance may not be retained if you have = ¥=N Do not break down and reassemble unit products. Original performance may not be reproduced.
Caution used mixed sets of parts. Caution

ilﬂ?ﬁ'?ﬂ] E':]‘EFH Handling lubricant

ok 2
§£E§,$Iﬁ . . Treatment of waste oil and containers
P ey @S ME T EAEAN S TR . WAL R
OB NERFERIRER SR RIE. BIEM, EMBHIFRES, BRIBENRRE. BB, FEHE, BEAEENRER, REBRME
Lubricant got in the eye can cause an inflammation. Wear protective glasses to prevent it from getting in your ° /] T, 18 » AR °
eye when you handle it. Treatment methods are obliged by law. Treat wastes appropriately according to the law. If you are unsure how
to treat them, you should consult with the dealer before treating them.

QMBI RS BRE. BIEM, BRAHIFFES, BREMIIREK. SEE | OWINEHMBEENEN. WIENTESSHLME,

Lubricant coming in contact with the skin can cause an inflammation. Wear protective gloves to prevent it from ! :
Do ot apply pressure on an empty container. The container may blow up.

contacting your skin when you handle it. .

OENEA (23S, WS, Caution | @sesmstmseitirins. mim. FARBI. BN, THLSLERE, BF
Do not eat it (to avoid diarrhea and vomiting). E‘Jﬁg’m‘%ﬁﬂﬁ?’?%’éo

.ﬂﬂ:g%%ﬁ s EEEZ{E&U{%#*EO Eﬁﬂm*F#Eo Do not weld, heat, drill or cut the container. The remainder may ignite with an explosion.

When you open the container, you might have your hand cut by it. Wear protective gloves. DRRAS R
X (=]
s Q@EMEILEBRE WS . A Storage
= H

Warning |« ORI, BEHTHE, BLRL. kHSEA. FESRHARE, BE
M24k1E = BH B

First-aid Tightly plug the container after use to prevent intrusion of dusts and water. Avoid direct sunlight to store

©F— T ARRER, EIEVE AL 15 550, FEBELMAT. Caution | ereantinadoreiace

If lubricant gets in your eye, you should wash your eye with clean water for 15 minutes and submit to medical : . .
treatment. KFIRE When Discarding Actuator and Servo Driver

O — MBI Rk, HHEMKRBERSE L. Q BRI EFIAR AT,

If lubricant comes in contact with your skin, you should thoroughly wash it with water and soap. Please discard as industrial waste.

O —RERR, BAEMNILERI, REMERZEEMNAT. B |@RER, BRTUERWETAE,

If you swallowed it, you should immediately submit to medical treatment without throwing it up by constraint. Canitam Please discard as industrial waste when discarding.
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The main adoption markets

ATE - Sy - i8R &

Measurement, Analytical and Test Systems

& RBHLE

Metal Working Machine

ERMINHE
Processing Machines

Bk BHIEHE

Crating and Packaging Machines

REBHXK
Energy

Courtesy of Haliiburton/Sperry Drilling Services

BIinE

Telescopes
i AFREFBSENRLRS 2
o

Source: Nati

ALK&

Space Equipment

Rover image created by Dan Maas, copyrighted toCornell
and provided courtesy NASA/ JPL-Caltech.

Pl A

Robots

S KN

Optical Machines

FSHHERE

Semiconductor Manufacturing Systems

ED Rl - 3537 - 2K R I AL

Printing, Bookbinding and Paper

ED Fpll L Bt B i 22 B

Printed Circuit Board Manufacturing Machines

FPD#IIEIRE

Flat Panel Display Manufacturing Systems

il R LA

Paper-making Machines

Efrtli

Medical Equipment

BRi&

Communication Equipment

Wi - MEGIERE

Glass and Ceramic Manufacturing Systems

ABHBEA

Humanoid Robots

Rk REEF LR R
‘Source: Honda Motor Co., Ltd.

A -BERE - BRMINE

Wood, Light Metal and Plastic Machine Tools

Al =5 AR 4E K

Aircraft



W S 8 Wl S L K

As a Specialist in Precision Control Field

AN T 7E 1995 3%/ T @EAEHAE TUV Product
2] (=4 = . Service #9 [1SO 9001] [t & & 22 71 5 & RIL 4 B
&, @it £ BLESITRENE, 150 14001 B 4% ) A SE, I 7E 1998 4 38 3T T TUV Product
IEHBRERPERKAMAEBEHTaR. Service K [15014001] FREERAERMEFRITE

" OR S = = oy = P
Through close cooperation in areas of development, design, TV @goﬁg’l—;ﬂ?giﬁlﬁﬁﬁﬂ*ﬂﬂﬁ%‘ﬂ%%%ﬂ
q N q . — ZINA] o
pr‘?dUCtlon and ma!'ketlng, Harmonic Drive Systems creates SuD In 1995 and 1998, Harmonic Drive Systems respectively obtained
unique products tailored to customer needs. T, approvals for ISO 9001 (Intemational Quality
and for ISO 14001 (| Envi Systems)

from TUV Product Service, a German accreditation organization. The
approvals signify global recognition of the quality assurance and

T T O gL
/ Sales“'D‘rvis_i_o_hrLZ
D o
\ OB
Q =R Sé?es__l\hianagement Division
§ [l
Sales Division 1 T, = /
N =N ESNEN AT
: (= | Overseas Division
[ = F ] "
%SS - \%0?153 Sales and Marketing
EREES—NEFNAREX,
o REMEERRENRETRIRE.
‘J\f:l%ﬂkﬁﬂ s,
les Division 4  precisely determining the needs of
individual customers.

\U 5 &R

s Division 5

R

d

KUk~ vl
Affiliate Companies

# X £4tHD Logistics
HD Logistics, Inc.
W?ﬁﬂ%%ﬁﬁﬂkﬁk $"A§Hﬂﬁttﬁﬂ: 10?'% o

environment management sy:

stems of Harmonic Drive Systems.

TR

v B EITEDIVREIME,
/ HHRBARARITEEES.
RS FENEHE A

i AH ©
closely collaborate and highly integrate on
organization-developed technologies,

actively creating new technologies

and products.

!

JMcE

OF LA

| Development Headquarters
|

# Development Design |

A FF % A< 5B

4 MC Business Development Headquarter

i

."I é.lzf_‘g ‘

| Production

T SRR
T BT AR .
LN T I

Clear awareness of and techniques for quality

control establish a viable production

system,

promising a supply of high-quality and high-precision

. . . products.
# = & #tHarmonic Precision
i L LS, (2 # X £4tHarmonic AD
AATHALLG: 100% Harmonic AD, Inc. L
e ot T BEFRAEIGTE. @t 58 AATHALS: 100%
e e e daio. 221 e on o rEoon sy e et A
SEHEKRA St H £ 4tWinbel
Winbel, Inc.
O oA IINOCOLE D - ERBDIGTR. BFLHURAIE, B ALTHALS: 519%
Kﬂﬁlgﬁﬁttﬁﬂ: 49 20‘/0 Devel t, mass \d sales of various motors mpany: 51.9%
Development, manufacturing and sales of casting : : I
oo o of gl compioaton 4525 Harmonic Drive AG (&)

Harmonic Drive AG (Germany)
AAFH AL 35%
Controling share 35%

Harmonic Drive L.L.C (£E)

Harmonic Drive L.L.C (U.S.A.)

AREHALHI: 51%

Controlling share 51%

@ EFERFD
Manufacturing
Headquarters

AIABKER AL P /R BAT L BORES TT

Hotaka factory facing Northern Japan Alps

OTHER PRODUCTS

Harmonic Drive

X34 B A B 444 B B Harmonic Drive
BOEHLE T IR S T B RIS E)
=l

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

LR MEIE T Linear motion

51247 Harmonic Drive#t{TEEAE
MAKEERITT . BEEEEEMA~
. BIENRFERURFENRT=6H.

The linear actuators compactly combining a precision screw

and HarmonicDrive. Versatile series are available for ultra
precision positioning and high driving force positioning.

Harmonic Planetary®

#% EfAfYHarmonic Drivef§Z i T Az HE|
R 2R L U T 5 S AR . BRIIERIAT
E R #E#H Harmonic Planetary®. B &M4FHT
W AR, SUTREHIEERE.
Harmonic Planeta 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.

Galvano:‘:ﬁ?fl #ﬁ& Galvano scanner

PAZR 2y R G HY /N B AR E AL A R S 2 8 R 2R
AR AERF % H A GalvanoX AN B
WEMA. BHEENEEAEE T IR
FH.

Galvano scanners are developed based on the small motors and
optical sensor technology, which are researched by Harmonic
Drives. Smooth operation is realized by high response and precision
of optical scanning.




mEME (L) BRERAA

EismRTFEXIK641S LBEEAREME1S#206E Hi%: 200336
FBiE: 021-6237-5656 fEE: 021-3250-7268
http://www.harmonicdrive.net.cn/

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

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

UTEREREAENTIEM.

HarmonicDrive® HarmonicPlanetary® Harmonicsyn®
oot A Nz 7I5RTY ekt

HarmonicLinear" AccuDrive” BEAM SERVO*
N-EZATUIZT TEIFFTT. E-LT-#

ISO 14001 (FEE ") / E481S0 9001iAIE (TUV SUD Management Service GmbH)

AR BMRE EATRBAAER TESAT R B FHRICHIAE . RTEHF.
“Harmonic Drive” BIZEAR. —f&FA ik ED",

AFEmE FEIEE L TF20126E128,

No.1212-03-HDGH
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