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锋桦传勤科技(江苏)有限公司
锋桦传勤鼓儒(上海)有限公司
台湾锋桦科技有限公司
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草草圄 I Korea 

5-6606, Ace Hitech City 
58-16 Mullae-Dong 2-Ga, 
Youngdeungpo-Ku, Seoul, Korea, 
phone:( +82) 2-3569-2255 
fax: (+82) 2-3569-2266 
E-mail: fht@fht-korea.com 

福建黯事虚I Fu jian 

地址:福建省厘阿市集美北部工棠E

天莫一襄50畸

重苗: 0592-6066458 

傅真: 0592-6066423 

辈北据事虚I North China 

地址:潜南市屋下E花圄柬路力高圃隙3唬攘1罩元2004室

童话: 0531-86956362 傅真: 0531-86956362 

手橡: 15689738188 

j弩锋桦科技有限公司

匮柬据事虚I Guang Dong 

地址:庭柬省柬莞市畏安镇振安柬路158唬

童话: 0755-23344659 傅真: 0755-23342973 

手橡: 18928431587/18928431697/18038144705 

* 

鄙箱: fht@ fh t.tw 

台湾地址:辜北市大安E忠孝柬路4段

宣言吉: 04-25686956 / 25686908 

在南址: www.fh t.tw 

锋槽科技伺服精密减速器崖晶
Technology Servo Precision Reducer Products 

90度直角减速梅
90 Degree Right Angle Gearbox 

锋棒傅勤致力属您提供精品

尊类研沓生崖各颊精密行星齿翰傅勤系列崖品

免费服捞熟矮: 400-8040-668 

崖品CAO、 30 、 20尺寸下载昔黠擎

www.3fgearmotor.com www.fht.tw 

浙江黯事虚I Zhe jiang 

地址:浙江省杭州市拱墅匾康椅路75唬

中青大厦413室

重哥: 0571-86699905 

傅真: 0571-86699905 

日本I Japan 

E柬京首冀所:于183-0005

束京都府中市若松町6丁目2番3号

phone: (042) 402-1368 

fax: (042) 402-1369 

E-mail: fht@fht-japan.co.jp 

A 
I=::t 

RV减速器
RV Reducer 

运营中心 Operation center 

锋桦传勤鼓借(上海)有限公司
地址:上海市嘉定E嘉军北路敏掘工棠&;:4777皱
宣言吉: 021-39948832/39948836 13701956498 
免萤服弱熟矮: 400-8040-668 
傅真: 021-3994 8836 
企棠官方00: 4008040668 
鄙箱: fht @fh t.tw 铜址: www.fh t.tw 

锋桦传勤科技(江苏)有限公司
Fenghua Transmission Technologyμiangsu) CO. ,Ltd. 

地址:江蕉省昆山市同资E景王路958号虎
宣言吉: 0512-50167005 / 
鄙箱: sales@3fgearmotor.com 
铜址: www.3fgearmotor.com 
圄陈章肖售部 Overseas sales department 
+86-180 1932 2748 (whatsapp / wechat / skype) 
Email: sales@3fgearbox.com Https://www.3fgearbox.com 

行星式减速梅
Planetary Gearbox 

TW锋桦

天津摒事虚ITian jin 

地址:天津市南阔匾密霎路五金城2匾

6楝118增1嘘
宦蔷: 022-87809695 
傅真: 022-87809695 
手楼: 15620987332 

美圄加拿大IUSA ICanada 

2658 Industrial Blvd. 

Bethel Park, PA 15689-2255, USA 

phone: (+1) 412/8356556 

fax: (+1) 412/8356558 

E-mail: fht@fht-usa.com 

Address:No.4777 North Jiasong Rd.,Jiading District,Shanghai,China

Fenghua Transmission Equipment(Shanghai)Co.,Ltd.
Jiangsu Fenghua Transmission Technology Co.,Ltd.

Website:www.planetaryreducer.com

International Trade Department:

Sales Manager: Jessica Gan

MP(WhatsApp/Skype/WeChat): +86 15900414247

Email:fhtgearbox@gmail.com



公司筒介 Company Introduction 

江苏锋桦传动科技有限公司，由尊辈制造菌输工

腋固始接展，工腋同仁及研赣圄陈具有二十锺年菌翰

制造币iH费及言宣言十握自章，工腋旱期和台湾技术团队合作，
成立精密减速器事辈部，研发行星茵蝙减速榄系列崖
品自宣言十及制造工薯，後期舆日本NDK公司技术团队协
作，研发生产多目前榄器人行装减速器 (RV高精密摆
握主十翰减速器)和美国天才赣明家C. W. Musser制造赣
明的波勤菌翰装置(韬波减速器)产品。

i自波减速器是由波发生器柔轮钢轮三大组件构
成，产品利用金属绕曲变形的传动方式，通过对齿形
瞄合及材料和加工精度突破，成功开发
CSG.CSF.SHG.SH F.SHD系列谐波减速器产品，广泛
SCARA水平多目前榄器人等水平往复关节运动场合。

RV高精密摆线主十翰减速器是由摆握主十输和行星
支架组成，以其自皇横小，抗衙军力强，扭主巨大，定位
精度高，振勤小，减速比大等诸多僵黠， RV-E , RV 
-C系颊初期l畜泛道用于六轴工辈榄器人，和确垛榄

器人，以及焊接组域的焊接榄器人，爱位榄，衙匪镇

域的徨j~榄器人等榄器人组域，结合周遣自勤化的逗
用衍生R协EM ， RV-CM , FHA, FHD系列直逼重榄款型，
更方便客户的遣用重施。

缉槽精密减速器可直接替换德国和日本生崖品，

崖品系列全部竟全，尺寸精度和日系，德系等脑家减
速器完全匹自己，崖品属泛道用六轴工装榄器人，
SCARA水平多目前榄器人，井盼榄器人，和确垛榄器
人，以及焊接组域的焊接机器人，爱位榄，衙瞿镇域
的衙瞿榄器人等榄器人组域，遣有在榄床行冀的第四

和第五轴的旋辑膺用， 3C和半粤自望和高端瞿攘器械镇
域的旋辑定位控制，和光伏自主俑，主里重池等新能源自主
借镇械等都有缉槽韬波减速器的畏期遣用!

工腋旱期就在中国大陆挂立服蒋部，主推圄内市

塌，成立一锋槽傅勤自主借(上海)有限公司，匹配大量
崖品库存，↑茄同伺服重榄腋家及系统集成贸易商，扎
根圄内市塌，立志通通僵良的崖品服精于国内自勤化
行圭和榄器人组域，属中国榄器人事圭和工辈4.0方
向服精。

Jiangsu Fenghua Transmission Technology CO. , Ltd. is developed 
from a factory which professionally manufactures the gears. AII staffs of 
factory and R & D team have more than 20 years' gear manufacturing 
and designing experience. The factory cooperated with Taiwan 
planetary gearbox technology team in the early period, and then 
established business department of the planetary gearbox , and 
developed the design and manufacturing process of product line of 
planetary gearbox series. Late飞 we developed and produced multi才oint
robot industry reducers ( RV high-precision pin-wheel reducers ) with 
the Japanese NDK company, and the wave gear device ( harmonic 
reducers) invented by Ameriæn genius inventor C. W Musser. 

Harmonic reducer is composed of three components of wave 
generato飞f1exspline and circular spline. The product utilizes the 
transm陆sion mode of metal winding deformation, and through the 
breakthrough of tooth meshing and material and proæssing a∞uracy， 
the ∞mpany successfully developed CSG, CSF, SHG, SHF, SHD 
series harmonic reducer products, which are widely applied in 
horizontal reciprocating joint motion 0∞asions like SCARA horizontal 
multi才oint robots 

RV high-precision cycloidal pinwheel reducer is composed of a 
cycloid pin wheel and a planet carrier. It features of small volume, 
strong impact resistance , large torque and high positioning a∞uracy， 
small vibration , large reduction ratio , etc. RV-E and RV-C series 
reducers are widely used in six-axis industrial robots, palletizing robots, 
and other robot 币elds like welding robots and positioners in the welding 
fields, and stamping robots in the punching 币eld. Combined with the 
application of peripheral automation, Fenghua company developed the 
RV-EM, RV-CM , FHA & FHD series reducers models for 
direct-connected motor, which is more ∞nvenient for customers to 
choose and implement 

Fenghua high-precision reducers can directly replace the products 
manufactured by Germany and Japanese company. Fenghua product 
series range are full , and sizes and precision can be pe厅ectly matched 
with the gearbox produced by Japanese & German manufacturers. The 
products are widely used in six-axis industrial robots, SCARA horizontal 
multi-joint robots, parallel robots, and palletizing robots, as well as 
welding robots in the welding 币eld ， positioners, stamping robots in the 
punching 币eld ， and rotating application of the fourth &币fth axis in the 
machine tool industry, and rotary positioning control in the 币elds of 3C, 
seml∞nductor and high-end medical devices. And Fenghua harmonic 
reducers 臼n be found having been long-term applied in the 币elds of 
photovoltaic equipment, lithium battery and other new energy 
equipment 

The factory set up a service department in mainland of China in 
the early period, mainly promoting domestic market, and later 
established Fenghua Transmission Equipment (Shanghai) CO. , Ltd 
The company matches a large stocks of products to coordinate with 
servo motor manufacturers and system integration traders, rooting in 
the domestic market, and determined to serve the domestic automatic 
industry and robotic 币eld by excellent products and serve for the 
Chinese robot cause and Industrial 4.0 direction 

产晶目录 CONTENTS 

技术资料

CSG/CSF 
系列组合型

SHG/SHF 
系列组合型

CSD 
系列组合型

系列组合型
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Semiconductor liquid crystal manulacturing equipment, robots , machine tools , and other Irontiers 01 precision motion control are widely used 
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Fig.01 口-2

{国(
(7) Di仔erential
When all of the wave generator, the 
flexspline and the circular spline rotate , 
combinations (1) through (6) are 
available 

(7) Differential 
When all of the wave generator, the 
flexspline and the circular spline rotate , 
Combinat旧ns (1) through (6) are 
available 

R 
，~层工干

R 
，~层工干

Example 
N umber of teeth of the Flexspline 
N umber of teeth of the Circular Spline 
~ Input 叭lave Generator 1 I Reduction 1 200-202 -1 Output: Flexspline ~ ~~~;::_--_._.. i1 = -=- = -~:_.___~- = 

r rallO R1 200 100 Fixed: Circular Spline 

Wave Ge阳ator I R叫』阳n 1 202♂00 1 
Circular Spline ~ ,,,tin 12 = ~ = --::~-:..-- = r rallO R 2 202 101 Flexspline 

F;9. 010-1 

啤
哺(3) Reducer 

Input: Flexspline 
Output: Circular Spline 
Fixed: Wave Generator 

(3) Reducer 
Input: Flexspline 
Output: Circular Spline 
Fixed: V飞lave Generator 

① 

⑦ 

① 

⑦ 

200 
202 

，~层工干

，~层工干

i=R+1 

i=R+1 

叫(

叶{
(6) Overdrive 
Input: Circular Spline 
Output: Wave Generator 
Fixed: Flexspline 

••••• 

(2) Reducer 
I n put: Wave Generator 
Output: Circular Spline 
Fixed: Flexspline 

(2) Reducer 
I nput: Wave Generator 
Output: Circu国rSpline

Fixed: Flexspline 

Rotational direction and reduction ratio 

② 

⑤ 

② 

⑤ 

~ Input 
Output 
Fixed 

叶
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• Reduction ratio 

The reduction ratio is determined by the number of teeth of the 
Flexspline and the Circular Spline 

(1) Reducer 
Input 叭且ve Generator 
Output: Flexspline 
Fixed: Circular S同ne

(5) Ove时rlve
Input: Flexspline 
Output: Wave Generator 
Fixed: Circular Spline 

也

级军
(5) Overdrive 
Input: Flexspline 
Output: Wave Generator 
Fixed: Circular Spline 

Zc-Zf 
Zc 

Zf-Zc 
Zf 

袁军

N umber of teeth of the Flexspline 
N umber of teeth of the Circular Spline 

~ Input: Wave Ge阳ator 1 Reduction 1 
Output: Flexspline ~ ~~~;::_--_._.. i1 = -;- = ( rall。曰AFixed: Circular Spline 1. --_.- ", 

Wave Ge阳ator I Reduction 1 
Circular Spline ~时io 12 =言=
Flexspline ". 

• R1 indicates the reduct旧n rat旧 value from the ratings table 

Zf 
Zc 

① 

⑤ 

① 

⑤ 

R+1 
I=~ 

R+1 
，~亏了

(候• *R indicates the 
• reduction rati旧。 value, f 

• • Input Output 
(Note)Contact us ifyou use the product 

as an overdrive of (5) or (6) 

E·四Jm;;回r:.... 

Series: CSG , CSF, CSD , CSF-mini 

• Rotational direction 

(候• *R indicates the 
• reduction ratio value , from the ratings table 
• Input Output 

(Note) Contact us if you use the product 
as Accelerator (5) and (6) 

啤
吁(4) Overdrive 

Input: Circular Spline 
Output: Flexspline 
Fixed 叭且ve Generator 

E回P.I'帽…

Series: SHG, SHF, SHD 
• Rotational direction 

(4) Overdrive 
Input: Circular Spline 
Output: Flexspline 
Fixed: Wave Generator 

~ Input 
Output 
Fixed 

① 

① 

刚体的内齿轮。内围嵌有与柔轮同等大小的齿轮，齿
轮数比柔轮多两个。通常固定在齿轮箱内。
The inner gear of the rigid body, with teeth of equivalent size to 
those on the f1ex spline cut into the inner circumference. The 
circular spline has two more teeth than the f1ex spline and is 
normally fixed onto the gear casing. 

柔轮
FlexSpline 

薄壁杯状的金属弹性体部件。杯子开口部外围刻有齿

轮。通常从这里执行输出。
A cup-like elastic metal pa时 with thin wall thickness. Teeth are 
cut into the outer circumference of the opening of the cup, from 
where the output is usually extracted. 

波发生器旋转1次 (360度) , 
柔轮的齿轮数比刚轮少两个，
以2齿之差向逆时针方向移动。
一般将该动作作为输出执行。
When the wave generator 
rotates through one turn 
(3600

) , the f1ex spline 
movescounterclockwise by 
two teeth based on the differ
enæ in the number of teeth 
be臼use the f1ex spline has 
two teeth fewer than the 

椭圆形口轮外围嵌有薄壁滚珠轴承，部件整体呈椭

圆形。轴承内轮固定在椭圆形凸轮上，外轮通过滚珠

可弹性变形。安装在电动机轴上。
A ball bearing with thin-walled construction is 币忧ed onto the 
outer circumference of an oval cam. The entire structure is 
oval. The inner ring of the bearing is fixed onto the oval cam 
and the outer ring elastically deforms through a ball. The 
wave generator can be mounted on a motor shaft. 

刚轮
FlexSpline 

360 • 

• 
将波发生器顺时针旋转180
度，柔轮以1齿之差，向逆时
针方向移动。
Rotating the wave genera-
tor through 1800 in a 
clockwise direction will 
move the f1ex spline coun
terclockwise by one tooth 
as a di仔erence in the 
number of teeth. 

180。

波发生器
Wave Generator 

固定刚轮，顺时针方向旋转波发
生器，柔轮发生弹性变形，与刚
轮的齿轮晒合部位)1民次移动。
Fixing the circular spline and 
rotating the wave generator 
clockwise will elastically 
deform the 刊ex spline, 
sequentially moving the tooth 
meshing positions with the 
circular spline. 

锋桦谐波减速机的工作原理
Qperating Principles of FH 

90. 

柔轮 刚轮
Flex Spline Circular Spline 

锋桦谐波减速机的构造
Structure of FH 

齿轮的脑合状态
Teeth meshing 

i皮发生器使柔轮的形状变成椭圆
形。因此，在椭圆形长轴的部分，
柔轮与刚轮的齿轮晒合;在短轴的
部分，齿轮呈完全脱离的状态。
The f1ex spline is bent into an oval 
shape by the wave generator. 
Teeth on the long axis of the oval 
therefore mesh with the circular 
spline, while the teeth on the short 
缸is of the oval perfectly detach 
from the circular spline. 

3个基本部件组合而成的状态
Three basic ∞mponents are assembled 

波发生器
Wave Generator 

柔轮
同EÐtSplhe

-05-
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Restricted b motors 

• Example of model number selection 

.'
fi1l!lë1ülffiTi1j1ffi1FJU3ãm1iliilñUëJi'F1iëIug 

Load torque T CNm) 
• Flowcha时 for selecting a size 

Please use the flowchart shown below for selecting a size 

Operating conditions must not exceed the performance 

ratings 

Product Sizing & Selection 

mergency s op orque 

When im act tor ue is a lied T s = 500 Nm, ts = 0.15 sec, 

ns = 14 rpm 

íIm!I 
ncCrpm) 

1 ~ IëJiiif5]EJFl'èlFnSjmlJlëIii1 

fSl1ffiJJiTilf5Til'ilëJr:mnr:m IEIt#rIIII~Iii'jElI.IffiTiWjI"mm 

fS'Jffi"gmr:mnm 

constant velocit T2 = 320 Nm, t2 = 3sec, n2 = 14r m 

Sto in deceleration T3 = 200 Nm, t3 = O.4sec , n3 = 7r m 

we 4 = m , 4 = . sec , n4 = rpm 

Iτ工E

In general , a servo system rarely operates at a continuous load 

and speed. The input rotational speed , load torque change and 

comparatively large torque are applied at start and stop 

Unexpected impact torque may be applied 

These fluctuating load torques should be converted to the 

average load torque when selecting a model number. 
As an accurate cross roller bearing is built in the direct external 

load SUppO叫 (output flange) , the maximum moment load , life of 

the cross roller bearing and the static safety coefficient should 

also be checked 
Required life 

L1Q = 7000 (hours) 

Calculate the average load torque applied on the output side from the 
application motion prolile: Tav (Nm) 

• Checking the application motion profile 

Review the application motion profile. Check the specifications 

shown in the figure below 

ITn 1
3 Tav =气 I n1. 11 .IT1 13+n2 .12 .IT213+.. .nn .In av = 

n1 .11 +n2 .12 +.. .nn .In 
Calculale Ihe average load lorque 10 Ihe oulpul side based on Ihe applical旧n mol旧n profile T av (Nm) 

T3i7rpm.0.3 四c .1400Nm13州 rpm.3 s四 1320Nm13+7 rpm .0.4 sec .12川ml3

av = \1 
j 7 rpm . 0.3 sec+14 rpm .3 sec+ 7 rpm .0.4 sec 

Graph 14-1 

Make a preliminary model selecl旧n wilh Ihe following condil旧ns.T av=319Nm 三 620 Nm 
(Limil for average lorque for model number CSF-40-120-2A-GR: See Ihe raling lable on Page 39.) 

Thus, CSF-40-120-2A-GR is lenlalively selecled 

Make a preliminary model selection with the following conditions 
Tav;;三 Limit for average torque torque 

(5ee the rating table 01 each series) 
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ni av = 12 rpm . 120 = 1440 rpm 

no av = Calculale Ihe average oulpul rolalional speed: no av (rpm) 

Oblain Ihe 阻ducl旧n ral旧 (R)

Calculale Ihe average inpul rolalional speed from Ihe 
average oulpul rolalional speed (no av) and Ihe reduclion 
ral旧 (R) niav (rpm) 

Calculale Ihe maximum inpul rolal旧nal speed from Ihe 
maximum oulpul rolal旧 nal speed (no max) and Ihe 
reducl旧n ral旧 (R) ni max (rpm) 

ni av = no av . R 

Calculate the average output 
speed: no av (rpm) 

Obtain the reduction rat旧 (R)

Alim比 is placed on "ni max" by 
motors 

Calculate the average input rotational 
speed from the average output 
rotat旧nal speed (no av) and the 
reduclion ratio (R): ni av (rpm) 

Calculate the maximum input 
rotat旧nal speed from the max. output 
rotational speed (no max) and the 
reduclion ratio (R): ni max (rpm) 

它
。
。
且
ω

-
e
z
E
H
S
E
H
2
辛
2
0 ni max = 14 rpm . 120 = 1680 rpm 

ni max = no max.R 

一一一一一一一.
Time 

如Ni av = 1440 rpm 三 3600 rpm (Max average input speed 01 size 40) 
Ni max = 1680 rpm 三 5600 rpm (Max input speed 01 size 40) 

Check whether the preliminary selected model 
number satisfies the following condition from the 
ra甘 ng table 如

Ni av ~ Limit for average speed (rpm) 

Ni max ~ Limit for maximum speed (rpm) 

Check whether the preliminary 
model number satisfies the 
following condition from the 
rating tab怡

* n1 , n2 and nn indicale Ihe average values 
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如
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T1 = 4口 o Nm 三 617 Nm (Limit 01 repeated peak torque 01 size 40) 
T3 = 2口 o Nm 三 617 Nm (Limit 01 repeated peak torque 01 size 40) 

Check whether T1 and T3 are equal to or less 
than the repeated peak torque specification Check whether T 1 and T3 are less than the repeated peak torque 

specificat旧n

飞F

[e]~lmi1 ii ，i#i!J#'ilt#j，i.#i# iíi ，l#i !j，i ltit?1 it，i ，.，.t，i lti1胃E

.. -…………… Load tor ue Tn Nm 

Time tn sec 

Out ut rotational s eed n n r m 

如Check whether Ts is equal to or less than the 
momentary peak torque specificat阳n T5 = 500 Nm 三 1180 Nm (Limit lor momentary torque 01 size 40) 

、司，

如104 
Ns 1190 三 才 Ox104

14 rpm .120 2. C.. .0.15 sec 
60 

Calculale Ihe allowable number (Ns) rolalion during impacl 
lorque and confirm 三 1.0叫 04
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如Check whether T s is 恒ss than the the momentary peak torque 
specificat旧n

、司，

orma opera lon pa ern 

Startin acceleration T1 , t1 , n1 

Stead 0 eration 

constant velocit T2, t2 , n2 

Sto in deceleration T3, t3 , n3 

Ilml iIiÐlI!iI 

如
Calculate (Ns) the 副lowable

number of rotations during 
impactt。问ue Ns 豆 1.0x104Ns=~ s=一一一一一一

2ns R , 

60 

1 ~ IãF3 I ， n! I"I..)mßiJif5J151!TèI5Ti 1 

Max. out ut s eed no max 

Max. in ut rotational s eed ni max 

Restricted b motors 

飞Fmergency s op orque 
When im act tor ue is a lied T s, ts, ns 叫去tp)14扭←) (hours) 

Calculale Ihe lifelime 

如
川000.(去t(忐) (hours) 

Calcu国te the liletime 

Check whelher Ihe calculaled life is equal 10 or more Ihan Ihe life of Ihe wave generalor (see Page 12) 
L10 =7610 hours 呈 7000 (Iife of Ihe wave generalor: L1O) 

如
11IIi'EI.'jJil!Ii5l1 

Check whether the calcu国ted life is equal to or more than the life of 
the wave generator (see Page 13) 

飞，
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The selecl旧n of model number CSF-40-120-2A-GR is confirmed from Ihe above calculal旧ns
、司，

The model number is confirmed 
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Lubrication 
Component Sets: CSD-2A, CSF-2A, CSG-2A, FB-2, FB-O, FR-2, 
SHF-2A, SHG-2A and SHD and SHG/SHF -2S0 and -2SH gear units 
Grease lubricant and oillubricant are available for lubricating the 
component sets and SHD gear unit. It is extremely impo同ant to 
properly grease your component sets and SHD gear unit. Proper 
lubrication is essential for high pe厅"o rmance and reliability. Harmonic 
Drive@ component sets a陀 shipped with a rust- preventative oi l. The 
characteristics ofthe lubricating grease and oil types approved by 
Harmonic Drive are not changed by mixing with the p陀servation oil 
It is therefore not necessary to remove the preservation oil 
completely from the gear components. However, the mating surfaces 
must be degreased before the assembly 

Gear Units: CSG/CSF 2UH and 2UH-L叭/; CSD-2UF and -2UH; 
SHG/SHF-2UH and 2UH- L'叭/; SHG/SHF-2UJ; CSF Supermini , CSF 
Mini , and CSF-2U P. 
Grease lubricant is standard for lubricating the gear units. You do not 
need to apply grease during assembly as the product is lubricated 
and shipped 
See Page 19 for using lubricant beyond the temperature range in 
table 16-2 
*Con国ct us if you want consistency zero (NLGI No.O) for maintenance reasons 

E1m嚣'跚跚跚拥圃，

• Types of lubricant 

Harmonic Grease@ SK-1A 
This grease was developed lor Harmonic Drive@ gears and leatures good 
durability and efficiency 

Harmonic Grease@ SK-2 
This grease was developed lor small sized Harmonic Drive@ gears and 
leatures smooth rotation 01 the Wave Generator since high pressure additive is 
liquelied 

Harmonic Grease@ 49 NO.2 
This has been developed exclusively lor the CSF and CSG and leatures long 
lile and can be used over a wide range 01 temperature 

(Note) 
1. Grease lubrication must have proper sealing, this is essential lor 4B NO.2 

Rotating part: Oil seal with spring is needed 
Mating part: 0 ring or seal adhesive is needed 

2. The 9阻ase has the highest deterioration rate in the 阻gion whe阻 the grease 
is subjected to the 9阻atest shear (near wave gene旧tor)

Its viscos性Y is between JIS No.O and No.OO depending on the operation 

Table 016-3 …………… …· |o I 355 to 385 
0o I 400 to 430 

Thickening agent Lithium soap Lithium soap Urea 
base base 

NLGI consistency NO.2 NO.2 NO.1.5 
No 

Additive Extreme-pressure Extreme-pressure Extreme-pressure 
additive, others additive, others additive, others 

Drop Point 1970C 1980 C 2470 C 

Appearance Yellow Green Light yellow 

Storage lile I 5 ye~~:~~ ，::aled 5 years in sealed 5 years in sealed 
condition condition condition 
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Name of lubricant Table 016-1 

Table 016-2 

* The hotlest section should not be more than 40 0 above the ambient 
temperature 

Nole: The lhree ba四 components of the gear - the Flexs酬 ine ， Wave Generator and 
Circular Spline - are matched and serialized in the factory. Depending on the product 
they are either greased or prepared with preservat旧 n oi l. Then the individual 
components are assembled. If you receive several units，回ease be careful not to m ix 
the rnatched cornponents. This can be avoided by verifying U旧t the serial nurnbers of 
the assembled gear components are identical 

• Compatible grease by size 

Compatible 9陀ase varies depending on the size and reduction 
ratio. See the following compatibility table 叭/e recommend 
SK-1A and SK-2 for general use 

Ratios 30:1 Table 016-5 

Ratios 50: 1 * and above Table 016-6 

o Standard grease 
6.: Semi-standard grease 
口 Recommended grease for long life and high load 
* Oillubricalion is required for componenl-sels size 50 or larger 

wilh a reduclion ralio of 50:1 

Grease characteristics Table 016-7 

Excelienl , OJ 
Good , 0 

Use Caution: 6. 

• When to replace grease 

The wear characteristics of the gear are strongly influenced by the 
condition of the grease lubrication. The condition of the grease is 
affected by the ambient temperature. The graph 017-1 shows the 
maximum number of input rotations for various temperatures. This 
graph applies to applications where the average load torque does 
not exceed the rated torque 

Calculation formula when the average load torque 
exceeds the rated torque Forrnula 017-1 

• Other precautions 

1. Avoid mixing different kinds of grease. The gear should be in 
an individual case when installed 

2. Please contact us when you use HarmonicDrive ( gears at 
constant load or in one direction continuously, as it may cause 
lubrication problems 

3. Grease leakage. A sealed structure is needed to maintain the high 
durability of the gear and prevent grease leakage 

Formula Symbols 

Average load torque 

input 
revolutions 

(From Graph) 

Nrn 

Nrn 

Table 017-1 

See the Graph 017-1 

See the "Ratings Table" 
01 each series 

Calculation lorrnula 
See Page 014 

• See the corresponding pages of the design guide of each series for "Recommended 
minimum housing clearance ," Application guide" and "Application quantity." 

EDI皿i1'il'iIIDl'"

• Types of oil 

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

• When to replace oil 

First time …………………… 100 hours after sta叫ing operation 
Second time or after …·… Every 1000 operation hours or every 6 months 
Note that you should replace the oil earlier than specified if the operating 
condition is demanding 

• See the corresponding pages of the design guide of each series for specific details 

When the ambient temperature is special (other than the "temperature range of the operating environment" on Page 016-2) , 
you should select a lubricant appropriate for the operating temperature range 

High temperature lubricant Table 019-2 

Grease 

Oil 

Mobil SHC-626: Mobil Oil -5-C 10 + 140-C 

Multemp SH-KII: Kyodo Oil -30-C 10 + 50-C 

Isofl~x_，=-DS-18 special A: I -25-C 10 + 80-C 
KLUBER 

SH-200-100CS: Toray Silicon I -40-C 10 + 140
0

C 

Syntheso D-32EP 
KLUBER 

-25-C 10 + 90-C 

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 the gear. When the ambient temperature is very high 
or low, materials of the parts of the gear need to be reviewed 
for suitability. Contact us if operating in high temperature 

Harmonic Grease 4B NO.2 can be used in the available 
temperature range shown in table 019-1. However, input 
running torque will increase at low temperatures, and grease 
life will be decreased at high temperatures due to oxidation and 
lubricant degradation 
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Torsional Stiffness Torque Limits 

Stiffness and backlash of the drive system greatly affects the 
pe斤。rmance of the servo system. Please pe斤。rm a detailed 
review of these items before designing your equipment and 
selecting a model number 

• Stiffness 

Fixing the input side (wave generator) and applying torque to the 
output side (flexspline) generates torsion almost propo叫onal to 
the torque on the output side. Figure 018-1 shows the torsional 
angle at the output side when the torque applied on the output 
side starts from zero , increases up to + T 0 and decreases down to 
- To. This is called the "Torque - torsion angle diagram ," which 
normally draws a loop of 0 - A - B - A' - B' - A. The slope 
described in the "Torque - torsion angle diagram" is represented 
as the spring constant for the stiffness of the HarmonicOrive ⑧ 

gear (unit: Nm/rad) 
As shown in Figure 020斗， this "Torque - torsional angle diagram" 
is divided into 3 regions, and the spring constants in the area are 
represented by K 1, K2 and K3 

K1 .... The spring conslanl when Ihe lorque changes from [zero] 10 [T1] 
K2 .... The spring conslanl when Ihe lorque changes from [T 1] 10 [T2] 
K3 .... The spring conslanl when Ihe lorque changes from [T2] 10 [T3] 

• See the corresponding pages of each series for values of the 

spring constants (K 1, K2, K3) and the torque-torsional angles 

(啊， T2, - 81 , 82) 

• Example for calculating the torsion angle 

The torsion angle (8) is calculated here using 
CSF-25-1 00-2A-GR as an example 

When the applied torque is T 1 or less, the torsion angle 8 L1 
is calculated as follows 
When the load torque T L1 =2.9 Nm 
8L1二TL1 /K1

二 2.9/3.1 x1 04 
二9.4叫 0 5 radCO.33 arc min) 

When the applied torque is between T 1 and T 2, the torsion 
angle 8 L2 is calculated as follows 
When the load torque is T L2=39 Nm 
8L2 二 81 + (TLr T1)/K2 

二4.4叫 0 4 +(39-14)/5.0叫()4

-9.4叫 0 4 radC3.2 arc min) 

When a bidirectionalload is applied , the total torsion angle will 
be 2x 8以 plus hysteresis loss 

* The lorsion angle calculalion is for Ihe gear componenl sel only and does 
nol include any lorsional windup of Ihe oulpul shaft 

Nole: See p.120 for lorsional sliffness for pancake gearing 
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• Hysteresis loss (Silk hat and cup style only) 
As shown in Figure 020斗， when the applied torque is increased to 
the rated torque and is brought back to [zero], the torsional angle 
does not return exactly back to the zero point This small difference 
(B - B') is called hysteresis loss 

• See the corresponding page of each series for the hysteresis 

loss value 

• Strength of flexspline 

The Flexspline is subjected to repeated deflections, and its strength 
determines the torque capacity of the Harmonic Orive@ gear. The 
values given for Rated Torque at Rated Speed and for the allowable 
Repeated Peak Torque are based on an infinite fatigue 
life for the Flexspline 
The torque that occurs during a collision must be below the 
momentary peak torque (impact torque). The maximum number of 
occurrences is given by the equation below 

Torque - torsion angle diagram 

Torsion angle 

Figure 20-1 

A • Buckling torque 

When a highly excessive torque (16 to 17 times rated torque) is 
applied to the output with the input stationary, the flexspline may 
experience plastic deformation. This is defined as buckling torque 

* See the corresponding pages 01 each series lor buckling torque values 
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Positional Accuracy values represent the difference between the 
theoretical angle and the actual angle of output for any given input 
The values shown in the table are maximum values 

• See the corresponding pages of each series for transmission 
accuracy values 

Example of measurement Graph 021-1 

l 白!川^^^^^^ ^ ^ ^ ^ ^^^ ^^ ^^^^ 川 1 11 1111 1 1 lr VVVVVV V ~VV VVVVVVVVVVVVV V VVVV Vv \ I 

Figure 20-2 

82 

Vibration 

• Backlash (Silk hat and CUp style only) 

Hysteresis loss is primarily caused by internal friction. It is a very 
small value and will vary roughly in propo叫on to the applied load 
Because HarmonicOrive@ gears have zero backlash , the only true 
backlash is due to the clearance in the Oldham coupling , a 
self-aligning mechanism used on the wave generator. Since the 
Oldham coupling is used on the input, the backlash measured at 
the output is extremely small (arc-seconds) since it is divided by 
the gear reduction ratio 

The primary frequency of the transmission error of the 
HarmonicOrive@ gear may cause a vibration ofthe load inertia. This 
can occur when the driving 什equency ofthe servo system including 
the HarmonicOrive@ gear is at, or close to the resonant frequency of 
the system. Refer to the design guide of each series 

The primary component of the transmission error occurs twice per 
input revolution of the input. Therefore , the frequency generated by 
the transmission error is 2x the input f陀quency (rev 1 sec) 

If the resonant 什equency ofthe entire system , including the 
HarmonicOrive@ gea飞 is F=15 Hz, then the input speed (N) which 
would generate that 什equency could be calculated with the formula 
below 

Formula 021-2 

I 

The resonant frequency is generated at an input speed of 450 rpm 

• Ratcheting torque 

When excessive torque (8 to 9 times rated torque) is applied 
while the gear is in motion , the teeth between the Circular Spline 
and Flexspline may not engage properly 
This phenomenon is called ratcheting and the torque at which 
this occurs is called ratcheting torque. Ratcheting may cause the 
Flexspline to become non-concentric with the Circular Spline 
Operating in this condition may result in shortened life and a 
Flexspline fatigue failure 

。rcular Spline 

Figure 013-1 

Flexspline 

"Dedoidal" condition 

Table 口 21-1

Formula 021-1 

|BeFB-+ I 

How to the calculate resonant 
什equency of the system Formula 021-3 

| fE 去仔 | 
Formula variables 
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Rating Table Definitions Design Guidelines 
See the corresponding pages of each series for values 

The relative perpendicularity and concentricity of the three basic Harmonic Orive@ elements have an imp。此ant influence on accuracy 
and service life 

Misalignments will adversely affect performance and reliability. Compliance with recommended assembly tolerances is essential in order 
for the advantages of Harmonic Orive@ gearing to be fully realized. Please consider the following when designing 

(1) Input shaft , Circular Spline and housing must be concentric 

(2) When operating , an axial force is generated on the wave generator. Input 
bearings must be selected to accommodate this axial load. See page 27 

(3) Even though a HarmonicOrive( gear is compact , it transmits large torques 
Therefore , assure that all required bolts are used to fastened the circular 
spline and flexspline and that they are tightened to the recommended torque 

(4) As the flexspline is subject to elastic deformation , the A minimal clearance 
between the flexspline and housing is required. Refer to "Minimum Housing 
Clearance" on the drawing dimension tables 

(5) The input shaft and output shaft are supp。此ed by anti-friction bearings 
As the wave generator and flexspline elements are meant to transmit pure 
torque only, the bearing arrangement needs to isolate the harmonic gearing 
from external forces applied to either shafl. A common bearing 
arrangement is depicted in the diagram 

(6) A clamping plate is recommended (item 6). Its purpose is to spread 
fastening forces and to avoid any chance of making physical contact with 
the thin section of the flexspline diaphragm. The clamping plate shall not 
exceed the diaphragm's boss diameter and is to be designed in 
accordance with catalog recommendations 

• Rated torque 
Rated torque indicates allowable continuous load torque at rated input speed 

• Limit for Repeated Peak Torque (see Graph 12-1) 
Ouring acceleration and deceleration the Harmonic Orive@ gear experiences a peak torque as a result of the moment of ine吐ia of the 
。utput load. The table indicates the limit for repeated peak torque 

• Limit for Average Torque 
In cases where load torque and input speed vary, it is necessary to calculate an average value of load torque. The table indicates 
the limit for average torque. The average torque calculated must not exceed this limil. (calculation formula: Page 14) 

• Limit for Momentary Peak Torque (see Graph 12-1) 

The gear may be subjected to momentary peak torques in the event of a collision or emergency stop. The magnitude and 
frequency of occurrence of such peak torques must be kept to a minimum and they should , under no circumstance , occur during 
normal operating cycle. The allowable number of occurrences of the momentary peak torque may be calculated by using formula 13-1 

• Maximum Average Input Speed Maximum Input Speed 
00 not exceed the allowable rating. (calculation formula of the average input speed: Page 14) 

• Moment of Inertia 
The rating indicates the moment of inertia reflected to the gear input 

Life of the wave generator Table 012-1 

巳〈三三王

• Li fe of the wave generator 

The life of a gear is determined by the life of the wave 

generator bearing. The life may be calculated by using the 

input speed and the output load torque For the component sets , both input and output shafts must be SUpp。此ed by two adequately spaced bearings in order to withstand external radial and axial 
forces without excessive deflection. In order to avoid damage to the component set when limited externalloads are anticipated , both input and output shafts 
must be axially fixed. Bearings must be selected whose radial play does not exceed ISO-standard C 2 class or "normal" class. The bearings should be 
axially and radially preloaded to eliminate backlash 
Examples of correct bearing arrangements are shown in fig 025-1 Calculation formula for Rated Lifetime Formula 012-1 

Lh二叫占Ii起)

On sta叫ing torque 
ot旦 fI|nput
4一一一一一一一一一←一一一一一一←
μ~】

口

Sta叫ng torque refers to that when FH harmonic reducer is mounted on the shell and applied torque to the input side (high-speed side) , 
"start-up torque" produced by the instantaneous rotation ofthe output side (Iow-speed side). The values shown in the series tables are the 
maximum and the lower limit is about 1/2-1/3 ofthe maximum 

On increasing sta此ing torque 

Fig 口 24-1

) 1 ( 
4) 

~巳斗

Increasing sta叫ng torque refers to that when FH harmonic reducer is mounted on the shell and applied torque to the input side (high-speed 
side) , "sta叫-up torque" produced by the instantaneous rotation ofthe output side (Iow-speed side). The values shown in the series tables are 
the maximum, and the lower limit is about 1/2 ofthe maximum 

Load-free operating torque 

• Structure of the wave generator 

The wave generator includes an Oldham's coupling type with a self-aligning structure and an integrated solid wave generator without a self-aligning 
structure , and which is used depends on the series 

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

Load-free operating torque refers to the necessary input side (high-speed axle side) torque for rotating the FH harmonic reducer under no-Ioad 
conditions. For reduction ratios other than 100, please add the correction amount shown in each series to calculate Fig 口 26-1 (1) Ball Separator 

(2) 叭且ve generat町 bearing

(3) 叭lave generator plug 
(4) Ins凹t

(5) Rubwasher 
(6) Snap ring 
(7) 叭且ve generat町 hub

) 1 ( 
。:) (3) 

) 1 ( 
(2) (3) 

Efficiency characteristics 

Efficiency varies according to the following conditions 

• Reduction ratio 
• Input speed 
• Load torque 
• Temperature 
• Lubrication conditions (types and its amount of use) 
• Efficiency correction oefficient 

When the load torque is less than the rated torque , the efficiency decreases 

Please calculate the correction coefficient Ke according to the series of efficiency 
correction coefficient tables, and calculate the efficiency by referring to the following 
calculation example 
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(4) (5) (6) (J) 
Oldham's coupling Solid wave generatc汀

Structure of Oldham's coupling Fig 口 26-2
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• Maximum hole diameter of wave generator 

The standard hole dimension of the wave generator is shown for 
each size. The dimension can be changed within a range up to the 
maximum hole dimension. We recommend the dimension of keyway 
based on JIS standard. It is necessary that the dimension of 
keyways should sustain the transmission torque 

* Tapered h。恒s are al50 available 

In cases where a larger hole is required , use the wave generator 
without the Oldham coupling. The maximum diameter ofthe hole 
should be considered to prevent deformation of the Wave Generator 
plug by load torque. The dimension is shown in the table below and 
includes the dimension of depth of keyway 
(This is the value including the dimension ofthe depth of keyway.) 

Hole diameter of the wave generator hub with Oldham coupling 

Maximum hole diameter without Oldham Coupling 

• Axial Force of Wave Generator 

When the gear is used to accelerate a load , the deflection of t he 
Flexspline leads to an axial force acting on the '^但ve Generator. This 
axial force , which acts in the direction of the closed end of the 
Flexspline , must be SUppO叫ed by the bearings of the input shaft 
(motor shaft). When the gear is used to decelerate a load , an axial 
force acts to push the Wave Generator out of the Flexspline cUp 
Maximum axial force of the Wave Generator can be calculated by 
the equation shown below. The axial force may vary depending on 
its operating condition. The value ofaxial force tends to be a larger 
number when using high torque , extreme low speed and constant 
operation. The force is calculated (approximately) by the equation 
In all cases, the Wave Generator must be axially (in both 
directions) , as well as torsionally, fixed to the input shaft 

(Note) 
Please contact us for furlher information on attaching the Wave 
Generator to the input (motor) shaft 

Formula for Axial Force Table 027-3 

5臼o I F仨F=2→2尔×斗t+OωO肌7μxt阳a创川n ω 

80 。创rmore陀e I F=2兮0.07x叩O

Symbols for Formula Table 027-4 

IFI Axial force I N I See Figure 027-2 
Size 

Output torque 
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Hole diameter of the wave generator 

Axial force direction of the wave generator 

F 

direction for 
Axial force in 
acceleration 

Calculation example 

Model name: CSF series 
Size: 32 
Reduction ratio: 50 
Output torque: 382 Nm 
(maximum allowable momentary torque) 

Fig.027-1 

Table 027-1 
Unit: mm 

Table 027-2 
Unit: mm 

Fig. 027-2 

force in deceleration 

Formula 027-1 

382 
F二 2x 一一一一一一一一 xO.07xtan 30。

C32xO.00254) 

F二380N

Assembly Precautions 
阳南阳面

Sealing recommendations for gear units Table 028-1 
Sealing is needed to maintain the high durability of the gear and prevent 
grease leakage. Recommended for all mating surfaces, if the o-ring is not 
used. Flanges provided with o-ring grooves must be sealed when a proper 
seal cannot be achieved using the o-ring alone 

• Rotating Parls ………………… Oil seal with spring is needed 
• Mating flange …"…………………. O-ring or seal adhesive is needed 

• Screw hole area ……………………… Screws should have a thread 
lock (LOCTITE@ 242 is 
recommended) or seal adhesive 

(Note) 1I you use Harmonic Grease 4BNo.2 , strict sealing is required 
Motor output shaft Please select a motor which has an oil 

seal on the output shaft. 

The wave generator is installed after the flexspline and circular spline. If the wave generator is not inserled into the flexspline last, gear teeth scuffing damage 
。r improper eccentric gear mesh may result. Installation resulting in an eccentric tooth mesh (Dedoidal) will cause noise and vibration , and can lead to early 
failure of the gear. For proper function , the teeth of the flexspline and Circular Spline mesh symmetrically 

_ Precautions on the wave generator _ Precautions on the flexspline 

1. Avoid applying undue axial force to the wave generator during 
installation. Rotating the wave generator bearing while 
inserling it is recommended and will ease the process 

2. If the wave generator does not have an Oldham coupling , 
extra care must be given to ensure that concentricity and 
inclination are within the specified limits 

- Precautions on the circular spline 
The circular Spline must not be deformed in any way during 
the assembly. It is pa吐icularly imp。此ant that the mounting 
surfaces are prepared correctly 

1. Mounting surfaces need to have adequate flatness , smoothness , 

and no distorlion 

2. Especially in the area of the screw holes, burrs or foreign matter should 
not be present 

3. Adequate clearance with the housing is needed to ensure no interference 
especially with the major axis of flexspline 

4. Bolts should rotate freely when installing through the mounting holes of the 
flexspline and should not have any irregularity due to the shaft bolt holes 
being misaligned or oblique 

1. Mounting surfaces need to have adequate flatness , 

smoothness, and no distorlion 

2. Especially in the area of the screw holes , burrs or foreign 
matter should not be present 

5. 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 to the 
specified torque. Tighten them in an even , crisscross pa吐ern

3. Adequate relief in the housing corners is needed to prevent 
interference with the corner of the circular spline 

4. The circular spline should be rotatable within the housing. Be sure 
there is not interference and that it does not catch on anything 

5. When a bolt is inserled into a bolt hole during installation , 

make sure that the bolt fits securely and is not in an improper 
position or inclination 

6. Do not apply torque at recommended torque all at once 

6. The flexspline and circular spline are concentric after assembly. After 
inst创ling the wave generator bearing , if it rotates in unbalanced way, check 
the mounting for dedoidal or non-concentric installation 

7. Care should be taken not to damage the flexspline diaphragm or gear 
teeth during assembly 

Avoid hitting the tips of the flexpline teeth and circular spline teeth 
Avoid installing the CS from the open side of the flexspline after the 
wave generator has been installed 

- Rust prevention 
First, apply torque at about half of the recommended value 
to all bolts , then tighten at recommended torque. Order of 
tightening bolts must be diagonal 

7. Avoid pinning the circular spline if possible as it can reduce 
the rotational precision and smoothness of operation 

Although the Harmonic Drive ( gears come with some corrosion protection , the 
gear can rust if exposed to the environment. The gear external surfaces 
typically have only a temporary corrosion inhibitor and some oil applied. If an 
anti-rust product is needed ,please contact us to review the options 

EE亘mma噩噩... 

It is normal for the flexspline to engage with the circular spline symmetrically as 
shown in Figure 029-1. However, ifthe ratcheting phenomenon , which is described 
。n Page 013, is caused or if the three pa吐s are forcibly inserled and assembled , 
engagement of the teeth may be out of alignment as shown in Figure 029-2. This 
is called "dedoidal". Note: Early failure of the gear will occur 

- How to check "dedoidal" 

Bype斤。rming the following methods, check whether the gear 
engagement is "dedoidal" 

(1) Judging by the irregular torque generated when the wave generator turns 

1) Slowly turn the input shaft with your hand in a no-Ioad condition. If you 
can turn it with average force , it is normal. If it turns irregularly, it may be 
"dedoidal" 

2) Turn the wave generator in a no-Ioad condition if it is attached to a 
motor. If the average current value of the motor is about 2 to 3 times the 
normal value , it may be "dedoidal" 

(2) Judging by measuring vibration on the body of the flexspline 

The scale deflection of the dial gauge draws a sine wave as shown by the 
solid line in Graph 029-3 when it is normally assembled. When "dedoidal" 
。ccurs ， the gauge draws a deflected wave shown by the dotted line as the 
flexspline is out of alignment 

Normal engagement status Fig.029-1 Oellect旧n 01 the dial gauge 

"Oedoidal" status Fig. 029-2 

Graph 029-3 
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(Average radialload , average axialload , average output speed) 

When the radial load and axial load vary, the life of cross roller bearing can be 
determined by conve叫ing to an average load 

EE皿皿l'i'J'il;1l'iI1J t;ll?l l匾JISm:噩噩回

How to calculate the average radial load (Frav) 

A precision cross roller bearing is built in the unit type and the gear head 
type to directly suppo时 the external load (output flange) (precision 4-point 
contact ball bearing for the CSF-mini series) 
Please calculate maximum moment load , life of cross roller bearing , and 
static safety factor to fully maximize the pe斤。rmance of a housed unit 
(gearhead) 

Checking Output Bearing 

Graph 031-1 Formula 031-1 

(Cross roller bearing) 

Time 

Time 

Fr ' 

晒/ Mt (l Fr， l)t晒+ n.t.(l Fr.I)'晒. .. + nnt.(l Frnl)四
Frav= 飞 i

nl1-仲 n.. 也… +n品

• See the corresponding pages on each series for main bearing 
specifications 

十

它
币
。
一-
g它
回
应

(4啊int contact ball bearing) 

mt.(1 Fr,l) 3 +阳t.(l Fr.l) 3 ••• + n.t.(lFrnl) 3 

nttt+ n.t.... + n.t. 
S 

Frav= 
(1) Checking the maximum moment load (Mmax) 

Maximum moment load (M max) 至 allowable

moment (Mc) 
Calculate maximum moment load 
(Mma对

Note that the maximum radial load in t 1 is Frl and the maximum radial 
load in !3 is FI"3 . 

十

它
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。
一-
m
-
x
〈

Formula 031-2 How to calculate the average axial load (Faav) 
Calculate the radial load coefficient (x) 
and the axial load coefficient (y) 

(2) Checking the life 

Calculate the radial load (Fra吟 and the average 
axial load (Fæ吟

(Cross roller bearing) 

nItl(IFa，1)明+ n.t.(IFa.I)'四…+ n，;也(lFa.I)'回
nttt+ n.t.... + nnt. 
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(4-point contact ball bearing) 

nItl(IFa，1)坪阳t.(IFa.I) ·…+ n.t. (1 Fa.1) • 
n，t，+阳t.... + nnt. 

' Faav= 

Check the static 
safety coefficient. (fs) 

Time 

Note that the maximum axialload in t 1 is Fal and the maximum axialload 
in t3 is Fa3 

Maximum moment load (M max) is obtained as follows 
Make sure that M max 二 Mc

How to calculate the average output speed (Nav) 
Fig 030-1 External load influence diagram 

Frmax Max. radial load N(kg。 See Fig. 030-1 

Famax Max. axial load N(kg。 See Fig. 030-1 

Lr, La m See Fig. 030-1 

R 0忏'set amount m See Fig. 030-1 and "Speαlication 01 
the output bearing" 01 each series 

n ,t , + n2t, .. . + n.t. 
t , + t, .. .+ t . 

-Nav 

Table 030-1 

M max = Frmax (Lr+R) +Famax . La 

Symbols for Formula 030-1 

| li l'i'Rl'i'Ii'ffl[il!Jffil'èJIjl'èJiill lfãllmlilmllmmmp ... qmx;Effillælil'iT;l1mmm'~η 

Formula 031-4 

:: Faav 

Frav+2 (Frav(Lr+R) + F曰v. La) /dp 

Faav 

Frav+2 (Frav(Lr+R) + F曰v. La) /dp 卜

'" .J 

Axialload 

Fa C辛

-18-

Table 031-1 

Frav Average radial load N(kgf) 
See "How to calculate the average 
load." See Formula 031-1 

Faav Average axial load N(kgf) 
See "How to calculate the average 
load." See Formula 031-2 

Lr, La m See lig. 030-1 

R Offset amount m 
See Fig. 030-1 and "Main r，口 Iler

bearing specilications" 口1 each series 

dp Pitch circle diameter See Fig. 030-1 and "Specilication 01 
。la roller 

m 
the output bearing" 口1 each series 

>1.5 

Symbols for Formula 031-4 
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E面雨田18'1":'1':跚跚町E震四.1.1.

Calculate life of the output bearing by Formula 032-1 
You can calculate the dynamic equivalent radial load (PC) by Formula 032-2 

Formula 032-1 

(Cro臼 roller bearing) 

Lm 106 /cym ,,= X 1____1 
ν 60 x Nav \ fwoPc J 

(牛肉int ∞ntact ball bearing) 

LIO = __10'. _ _ x ( _ ~丁10= __ X !----I 
60 x Nav \ fwopc J 

Symbols for Formula 032-1 Table 032-1 

LIO Lile hour 

Average 口 utput rated See "Ho叭I to calculate the 
Nav load speed rpm average load." 

C 
Basic dynamic 

N (kgf) 
See 电pecilication 01 the output 

rated load bearing" 01 each 四nes

PC Dynamic equivalent N (kgf) See Formula 032-2 

Iw Load coe忏icient See Table 032-3 

Load coefficient Table 032-3 

Features 

Formula 032-2 
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「
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Symbols for Formula 032-2 Table 032-2 

Frav Average radial load N (kgf) 
See "How to calcu阳te the average 

load." See Formula 031-1 

Faav Average axialload N (kgf) 
See"H口wto calcu阳te the average 

load." See Formu阳口31-2

dp 
Pitch circle See Fig 030-1 and 川Specilication 01 the 
d旧meter

m 
ωtput bearing" 01 each series 

X Radialload coe忏盯ient See Formula 031-4 

Y Axial load coe忏lαent See Formula 031-4 

Lr. La m See Figure 03 口 1

R 。忏set m 
See Fig 030-1 and "Sp田 lication olthe 

口 utput bearing" 01 each series 

M ave Average moment load Nm 

• 
• 

Structure of CSG/CSF series gear unit Fig. 124-1 

Flexspline 

旦旦旦旦血E
-;riE圈圈四固归因国皿~…

Calculate the life of the cross roller bearing during oscillating 
motion by Formula 033-1 

(Cross roller bearing) 
10' 90 (C 飞10"

Loc=-一一一一一一一_x_一一一一_xl_一一一一-1
60 x n1 e \ fw Pc J 

(4-point ∞ntact ball bearing) 

u106 90 f cy 
c= __ )( ---一 X1---一 l6o x n1 e \ fw Pc J 

Symbols for Formula 033-1 Table 033-1 
Rated lile lor 

Loc oscillating mot旧n hour 

n1 
Round trip oscillat旧n

cpm each minute 

C 
Basic d旧namic rated 

N (kgf) load 

PC 
Dynamic equivalent 

N (kgf) See Formula 032-2 radialload 

Iw Load coe忏icient See Table 口32-3

自 Oscillating angle /2 Deg陪e See Fig 033-1 

Fig. 033-1 Cross roller 
bearing 

/一十一~
飞

/、

'.(~二
←-_J _~~ 

Oscillating angle 

Wave Generator 

(Note) A small angle olosα lI at旧n (Iess than 5 deg阻es) may cause Iretling 
corros旧n to occur since lubricat旧n may notαrculate properly. Contact us 
il this happens 

-:mu而置百1阳町1:1 f:1Ii i i'r:'E!自m画E有u奇lWiIiI司 iit回到百

Basic static rated load is an allowable limit for static load , but its limit is determined bγusage. In this case , static safety 
coefficient ofthe cross roller bearing can be calculated by Formula 034-2 

EE百h'~'.f:h黯瞌 】闹闹脆阳回回】

Formula 034-1 

fs=~ 
Po 

symbols for Formula 034-1 

Basic static 
rated load 

Static equivalent 
radialload 

Table 034-1 

See Formula 034-2 

Static Safety Coefficient Table 034-3 

Formula 034-2 
ve叫íiSlmm n I til l i \l c.];r;. 

CSG/CSF Gear Unit 

CSF/CSG are housed component gear sets combined with a 

precision cross roller output bearing & flange. A highly rigid cross 

roller bearing is built in to directly SUppO叫 (output bearing) the 

external load. They are a very compact , robust and easy to use 

gearhead solution. CSF and CSG are also available in lightweight 

verslons 

Features 

• Zero backlash 

• Compact design 

• High-torque capacity 

• High stiffness 

• High-positional and rotational accuracies 

CSF v. CSG 

CSG high torque 
o 30% Higher torque than CSF series 

o The life has been improved by 43% (10 ,000 hours) compared 

to CSF 

CSF: standard torque 
o Reduction ratio of 30:1 included for high-speed 

CSF/CSG-L叭I series: Lightweight (sizes 14 to 45) 
o 30% average lower weight than Standard Series 

o Same performance as CSF/CSG series 

恤缸画画画缸由回国

o 
.~r..(.]iii圳l!Jn I til l i \l C.];r;I I缸X阻xam附m
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2M max 
PO = Frmax+ 0 .44Fa max 

dp 

Symbols for Formula 034-2 Table 口 34-2

Frmax Max. radialload N(kgf) 

See "How to calculate 
Famax Max. axialload N(kgf) the maximum moment 

load" on Page 030 

Mmax Max. moment load Nm(kgfm) 

Pitch circle diameter See FlnGc C3口 -1 and 
dp 

of a roller 
m "5peαation of the output 

bearing" of each series 

/ 
/ 

e~ 
垂直多关节机器人手腕的弯曲、扭转驱动 I I 水平多关节机器人的机械臂驱动

攘攘照本组装示例使用时，必须使用防止润滑剂泄漏的密封机构. ※按照本组装示相J使用时，必须使用防止润滑剂阳漏的密封机掏.



SP -

。rdering Code 

CSF - 25 

T T 

SP - 25-

专

Ordering Code 

CSG 

Table 125户2
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Blank= Slandard product 

SP= 

2A= Componenl ty阳
2UH= Unil type 
2UJ = Unit ty阳 with input 
shafl" 

CSF 

Table 12ι1 

LW= Lightweight 
SP= Special specifi国lion ∞de

Blank= S恒ndard producl 

2A= Componenl type 
2UH= Unit type 
2UJ = Unil type wilh inpul shafl哩CSG 

叫 Ther回uction ratio value is based on the following ∞nfigu阳tion
Input: wave gene用，Ior， fixed: circular spline, output: fle.脑pline

*2Con国ct us for delails 
叫 The 阻duclion 阻lio value is based on the foliowing ∞nfigu阳ltion:

Inpul: wave generator，自xed: circular spline, oulput: flexspline 
吃Con恒CI us for de恒ils

Table 127-1 

0.034 

0.197 

0.081 

0 .421 

4.59 

8.86 

12.8 

27.9 

1.72 

。.033

。.079

。.193

。.413

1.69 

4.50 

8.68 

12.5 

27.3 

3500 

3500 

3500 

3500 

3500 

3000 

3000 

2500 

2200 

6500 

6500 

6500 

5600 

4600 

3600 

3300 

3000 

2700 

8500 

7300 

6500 

5600 

4800 

4000 

3800 

3500 

3000 

14000 

10000 

10000 

7500 

7000 

5600 

5000 

4500 

4000 

• CSF Series 

14 

17 

20 

25 

32 

40 

45 

50 

58 

1阳ble 126-1 

0.034 

0.197 

0.081 

。.421

1.72 

4.59 

8.86 

12.8 

27.9 

0.033 

0.079 

0.193 

。.413

1.69 

4.50 

8.68 

12.5 

27.3 

3500 

3500 

3500 

3500 

3500 

3000 

3日00

2500 

2200 

6500 

6500 

6500 

5600 

4600 

3600 

3300 

3000 

2700 

8500 

7300 

6500 

5600 

4800 

4000 

3800 

3500 

3000 

10000 

10000 

750日

7000 

500日

4500 

400日

-z在l iJiTiI百li1~

• CSG Series 

14 

17 

20 

25 

32 

40 

45 

50 

58 
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47.8 46.8 1900 2400 2800 3500 65 

(N伽) 1. Momenlofi酬ia: l=tG回
2. See "Engineering data" on Page 12 for details of Ihe terms. 

47.8 46.8 1900 2400 

(Note) 1. Momenl of i酬ia: l=tGD' 
2. See "Engineering da恼.on page 12 forde恒ils oflhe 恒nms.

3. The value of aliowable m回 momen国ryto同ue is limiled by the国nsmission to同ue of Ihe unil. (See 恒ble 138斗， 2 on p.138.) 
4. When using LW series, see Ihe 1阳nsmission 10叫ue of the unitσi1ble 138-3, 4 on p.138) forlhe aliowable maximum momenlary lorque 
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2800 3500 65 



You 臼n download the CAD files from our website: harmonicdrive.net 
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Y-Z 

3 (5ize 17) 

2-M3x4 (5ize 14) 

2-M3x6 (5ize 17) 

5hape of the wave generator hub for size 
14 and 17 (no keyhole) 

Q 

• i 

。

The shape on the output side 
口fsize 65 

Enla咱ed view of the input side 

(N口te) N口te that the length of the path of ∞n阳cl of the bolt will be within the depth of the female screw. If the length exceeds the size indicated 
by the symbol, Z, it will damage the flexspline. 

• The shape ollhe oulpul 由ange may vary depending on Ihe size. Con恒CI us for details. • Check Ihe confirmation drawing lor de 国ils ollhe sizes 
• See Fig. 040-3 on Page 40 for Ihe shapes ollhe wave generalor. The dimension lolerances Ihal a用 nol 叩eci而回 vary depending on Ihe manufacluring melhod 

Please check Ihe ∞n白rmalion drawing or∞n国CI us lor dime nsion tolerances nol shown on Ihe drawing 

Fig.128-1 

E.] i 11 t:l .!d [.] .!Ë …· 
~口l

[;j_rnJ i l!l ir~ f'''('] 

甲A 73 79 93 
B* 41 '0.9 45 '0 .9 45.5 ',., 

c 34 37 38 
CSG Series 

7~.4 8 ~.4 7.5 'oA 
CSG-LW Series 

D* 
CSF Series 
CSF-LW Series 

7 ?o.8 a?o.9 7.5 ',., 

E 27 29 28 
F 7 8 10 
G 2 2 3 

CSGSeries 3.5 4 5 
CSG-LW Series 4 4 5 

H CSF Series 3.5 4 5 
CSF-LW Series 4 4 5 
CSGSeries 0.5 0.5 0.5 
CSG-LW Series 1.1 1.1 1.1 

L CSF Series 。 .5 1.1 1.1 
CSF-LW Series 1.1 1.1 1.1 

M1 9.4 9.5 9 
M2 

CSGSe时es

CSG-LW Serles 
18.5 20.7 21.5 

N~.1 CSF Series 
CSF-LW Series 17.6 19.5 20.1 

申。 h7 56 63 72 
CSGSeries 56 62 70 
CSG-LW Series 54.6 61.6 69.6 

φP CSF Series 55 62 70 
CSF-LW Series 54.6 61.6 69.6 
CSGSeries 42.5 49.5 58 
CSG-LW Series 40.5 47.5 55.5 

φQ CSF Series 42.5 49.5 58 
CSF-LW Series 40.5 47.5 55.5 

φR1 H7 11 10 14 
φR2 H7 
申S 8 7 10 
φTh7 38 48 56 
φU H7 6 8 12 

V 13.8 :'.1 
WJs9 4 

x 23 27 32 
Y 6 6 8 
z M4x8 M5川口 M6x9 
a 1 4 1.5 

qlb 65 7才 82 
CSGSeries 8 8 8 
CSG-LW Series B 8 8 

c 
CSF Series 6 6 6 
CSF-LW Series 6 8 8 

申d 4.5 4.5 5.5 
申e 38 45 53 

CSG Series 8 8 8 
CSG-LW Series 6 8 8 
CSF Series 6 6 6 
CSF-LW Series 6 8 8 

g M4 M4 M5 
h 29.0'0.50 34.5'0.80 40.64'1.14 

550 556 567 
φk 31 38 45 

m 10 10.5 15.5 
21 .4 23.5 23 

CSG Series 
CSG-LWSe时es

1.1 0.8 
俨

CSF Series 
2 2 2.4 

CSF-LWSer阳

φy 14 18 21 
C5G 5eries 0.52 0.68 0.98 
C5G-LW 5eries 0.32 0.46 0.64 

Mass (kg) 
C5F 5eries 0.52 0.68 0.98 
C5F-LW 5eries 0.32 0.46 0.64 

(n口te1) the dimension in pa阻nthesis is for reduclion rati口 30.

• *The B, D, and t values indicate relative position of individual gearing 
∞mponents (wave generator, f1exspline, circular spline). Please strictly 
adhere to these values when designing your housing and mating parts. 

f'..!õl ~}'~ ~r.] ~!õl ~1'] ~1:1 

107 138 160 180 190 226 

52 ',., 62 ',., 72.5 ',., 79.5 '1.2 90 '1.3 104.5 ',., 

46 57 66.5 74 85 97 

6 ~.5 5~.e 6~.6 5.5 '0.6 5~.6 7.5 '0.9 

6 ~1.0 5 ~1 咱 6 ~1.1 5.5 '1.2 5 ~1.3 7.5 '1.3 

36 45 50.5 58 69 77 
10 12 16 16 16 20 
3 3 4 4 4 5 
5 5 5 6 6 6 
5 4.5 4.5 6 6 6 
5 5 5 6 6 6 
5 4.5 4.5 6 6 6 

0.5 1.5 1.5 
1.1 1.2 1.6 1.6 1.5 
1.1 1.2 1.6 1.6 1 1.5 
1.1 1.2 1.6 1.6 1 1.5 
2 15 5 6 8 10 

21.6 23.6 29.7 30.5 34.8 38.3 

20.2 22 27.5 27.9 32 34.9 

86 113 127 148 158 186 
85 112 123 147 157 185 
85 110 124.5 143 155 183.4 
85 112 123 147 157 185 
85 110 124.5 143 155 183.4 
73 96 109 127 137 161 
71 91.1 103 123 130 155 
73 96 109 127 137 161 
71 91.1 103 123 130 155 
20 26 32 32 40 46 

15 20 24 25 32 38 
67(68 90 110 124 135 156 

14 14 14 19 19 22 
16.3 :'.1 16.3 :'.1 16.3 俨 1 21.8 ;,0.1 21.8 :'.1 24.8 :'.1 

5 
42 
8 

M8川2

1.5 
96 
10 
10 
自

10 
5.5 
66 
10 
10 
B 
10 
M5 

53.28'0.99 
580 
58 
20 
29 

1.4 

2.8 

26 
1.5 
1.1 
1.5 
1.1 

5 5 6 6 6 
55 68 82 84 100 
8 8 8 8 8 

M10x15 M10x15 M12x18 M14x21 M16x24 
1.5 2 2 2 2.5 
125 144 164 174 206 
12 10 12 14 12 
12 10 16 18 16 
12 B 12 12 12 
12 10 16 18 16 
6.6 9 9 9 11 
86 106 119 133 154 
12 10 12 14 12 
12 10 16 18 16 
12 B 12 12 12 
12 10 16 18 16 
M6 M8 M8 M8 M10 
571 AS568-042 5100 5105 5125 

5105 5125 5145 5155 5180 
78 90 107 112 135 
27 34 36 39 46 
37 39.5 45.5 53 62.8 

1.4 3.3 3.5 2.2 3.4 

3 5.5 6.1 5 6.8 

26 32 32 32 40 
3.2 5.0 7.0 8.9 14.6 
2.2 3.5 5.1 7 11.3 
3.2 5.0 7.0 8.9 14.6 
2.2 3.5 5.1 7 11.3 

• Wave generator is removed when the product is delivered 

• C5F & C5G-LW available in sizes 14 to 45. 

Table 129-1 
Unit: mm 

::lõl 

260 
115 ',., 

108.5 

6.5 '0.9 

6.5 '1.3 

84.5 
24 
5 
6 
6 
6 
6 

1.5 
1.5 
1.5 
1.5 
10 
4 

44.6 

40.9 

212 
210 

208.4 
210 

208.4 
186 
180 
186 
180 
52 
142 
44 
177 
24 

27.3 俨2

8 
110 
8 

M16x24 

2.5 
236 
8 
12 
8 
12 
14 

172 
8 
12 
8 
12 

M12 
5135 
5205 
155 
56 

66.5 

3.9 

7.6 

48 
20.9 
16.2 
20.9 
16.2 
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':li丽m丽而~阴阳I面T再回 ... See "Engineering dala" for a descriplion 01 terms. Table 150-1 
Unt: X10~rad (arc'min) 

lmJ!Õl 
[;lffi æ w !'II] ~ ~~ tllI1õXõiõl 

~自由rumil

S恒ndard 5.8 4.4 4 .4 4 .4 4 .4 

30 
product (2) (1.5) (1.5) (1.5) (1.5) 

Special 2.9 2.9 2.9 
product (1 ) (1 ) (1 ) 

S国ndard 4.4 4.4 2.9 2.9 2.9 2.9 
product (1.5) (1.5) (1 ) (1 ) (1 ) (1 ) 

500rm。由
2.9 2.9 1.5 1.5 1.5 1.5 Special 

product (1) (1 ) (0.5) (0.5) (0.5) (0.5) 

E"回回南回('iT;l理... See "Engineering da国" lor a descriplion of lenms. 
Table 150-2 

• The values in Ihis 恒ble are releren四 values. The minimum value is approximalely 80% ollhe displayed value 

Rt百四盯霄盲目π目回冒 ... See "Engineering dala" for a descriplion of恒nms. As Ihe values in Ihe 国ble belowva叩 depending on Ihe use ∞ndilions， 
uselhem as 陪怡陪nce values. Table 151-2 

Unit: Ncm • C5G 5eries 

回回 Size 14 17 20 25 盟 40 圈盟 58 盟·
「一一一百一一一一「一耳:5一一「一百一一18.百一I一----rr一一下一 34 I 一百于一下一 85 I 一一二一一下一一二一一下一一工=-----i

Em帽曹鸭"帽':r:rI冒冒~ 80 

100 

120 

160 

See "Engineering da国" for a descriplion ollenms. 
Table 150-3 

• C5F 5eries 
Table 151-3 
Unit: Ncm 

阴阳… 14 17 20 25 32 40 45 50 58 65 

I 30 I 6 .4 I 9.3 I 15 I 25 I 54 I 一|一|一|一|一|

因
ω

一
回
一
回
一
回

E(!!i':Jt .lIm I;iUi画E主
E理帽阴阳市帽用冒用- See "Engineering data" for a descriplion 01 tenms. As the values in the 恒ble belowva叩 depending on the 

use conditions, use them as 陌阳明白 values
Table 1制呐

Unit: See "Engineering data" for a descriplion 01 恒rms. • C5G 5eries Table 150-4 

阴阳圄 14 17 20 25 32 40 45 盟盟理·

80 

100 

120 

160 

• C5F 5eries 
Table 1 利而

Unit 

回…E国 14 17 20 25 32 40 圈盟 58 盟·
I 30 I 2.再;画 .2 I 11 I 23 

ω
-
m一
四
面
一
悯

* The values in this 国blea陪陪，fe用nce values. The minimum value is approximalely 80% 01 the displayed value. 
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-E在1网E回ßiT面.!iTìi1fI司_.. • No-Ioad running torque for a reduction ratio of 100: 1 See "Engineering da恒" for a description of terms. 

• CSG Series 
Table 132-1 

Unit: Nm 

10000 Graph 133-1 

Input speed: 1000rpm Input speed: 500rpm 

TEZ) 

l ζ丘之』之』ζ=-
r气、 -忏-

1000 

85 
58 

~L~ 40 -, 

32 

25 

20 
7 
4 

• CSF Series 
Table 132-2 

Unit: Nm 

。
-1 日 10 2口 30 40 

Ambient Temper咀』用('C)

Input speed: 2000rpm 

-:ß回目rme.{面1画面lfI司_.. 10000 Graph 133-3 
See "Engineering data" for a description of tenms 

?、

气气、 、、..::::E之=:::-- t:-习

h、、、- 民~二?忏- - t----I 
1 

叫 1

• CSG Series 
Table 132-3 

Unit: Nm 

@2ES 

85 
58 
50 
45 "1 40 _~ 

32 

25 

20 
7 
4 

• CSF Series 
Table 132-4 

Unit: Nm 

EE由百而盲Tililhhll.[画画丽丽~… 0.1 -10 0 10 20 30 40 
Ambient Temper回ture ('C) 

No load running to叫ue indicates the torque which is needed to 
rotate input of the gear, "Wave Generator", with no load on the 
output side (Iow speed side). 

Measurement condition 

1∞∞ 
_.-…-吨. -

飞、~二E之二主- :r-:::: 口-

~、4 民~ -t---

1 
1 

10∞ 

。
N
=四

届
国
国
H喃
喃
E
E
E
7
4

0.1 .10 10 20 30 40 
Ambient Temperatu阻 F恒)

Input speed: 3500rpm 

1∞00 
Graph 133-4 

1000 

EZ 1∞ 
E E 

飞毛?、

阳、 r--:::: 卜~

、、、 、、、~ t--
…-

国

器

;:2 

0.1 
-10 0 10 20 30 40 

Ambient Temper回阳陪 F咀)

Table 132-5 
叮he咽l阳川崎graphare 8'晴ragevalues雨""盹

-:::S íif百T百~……………... 
Measurement condition Table 134-1 The e而ciency varies depending on the following conditions. 

• Reduction ratio 
• Input rotational speed 
• Load to同ue

• Temperature 
• Lubri臼tion (Type and quantity) 

*Con国ct us for oil lubrication 

• Compensation Value in Each Ratio 

No-Ioad running to町ue of the gear varies with ratio. 
The graphs indicate a value for ratio 100. 
For other gear ratios, add the compensation values 
from table on the right. 

Compensation value for no-Ioad running torque 
Table 132-6 
Unit: Ncm 

ml!õ: 
~II] ~il] [:II] i J'..{I] ilõ!l] 

EOlm 
14 2.5 1.1 0.2 
17 3.8 1.6 0.3 -0.2 
20 5.4 2.3 0.5 -0.3 -0.8 
25 8.8 3.8 0.7 -0.5 -1.2 
32 16 7.1 1.3 -0.9 -2.2 
40 12 2.1 -1.5 -3.5 
45 16 2.9 -2.1 -4.9 
50 21 3.7 -2.6 -6.2 
58 30 5.3 -3.8 -8.9 
65 41 7.2 -5.1 -12 

• Efficiency compensation coefficient 

If the load torque is lower than the rated torque, the e仔iciencywill
be lower. Calculate the compensation coefficient Ke from Graph 
134-1 to calculate the efficiency using the following example. 

Calculation Example 

Efficiency 1'] (%) under the following ∞ndition is calculateed from 
the example of CSF-20-80-2A-GR. 
Input rotational speed: 1000 rpm 
Load torque: 19.6 Nm 
Lubrication: Grease lubrication (Harmonic Grease SK-1A) 
Lubricant temperature: 200C 
Since the rated to町ue of size 20 with a reduction ratio of 80 is 34 
Nm (Ratings: Page 127), the to叫ue ratio αis 0.58. 
(α =19.6/34=0.58) 

• The efficiency compensation coefficient is Ke=0.93 from Graph 
134-1. 

• Efficiency 1'] at load to叫ue 19.6 Nm: I']=Ke 'I']R=0.93 x 78=73% 

-27-

Installation Based on 阻∞mmended tole阻nce

Load 
b同ue The 阳ted to同ue shown in the 阻ting 恒ble (see page 126 and 127) 

l|HamoniCGmasesm 
Gr曹ase Name 

Lubricant lubrication I Haπnonic Grease SK-2 
Quantity I Recommended quantity 

Efficiency compensation coefficient Graph 134-1 

1 目。

306 
305 
且 0.4

303 
。

To同ue ratio 

• Efficiency compensation coefficient Ke=1 holds when the load torque is 9陪ater

than the rated torque. 
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• Efficiency at rated torque (Size 14) 

Ratio 30 

100 

90 

80 

?ft. 
E70 

.~ 60 
E 
ω50 

40 

30 

Graph 135.1 

500rpm 
1 口oOoOormprn 
2000mm 
3500rpm 

。国3%

20 
:10 0 10 20 30 40 

Ambient Temperature ("C) 

Ratio 50, 80 

100 
Graph 135.2 

90 

51000OrOprpry1 m 
200日rpm
3500rpm 

口国3%

20 
:10 0 10 20 30 40 

Ambient Temperature ("C) 

• Efficiency at rated torque (Sizes 17 to 65) 
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Ratio 30 

100 
Graph 135.4 

90 

80 

30 

Ratio 50 

100 

90 

5∞rpm 80 
1oo0rpm 
2000rpm _ 
35()()rPm ;j 70 

0=3% 

言 60
8 
!E: 50 w 

40 

30 

Graph 135.5 

500甲m
1oo0rpm 
2oo0rpm 
3皿Orpm

0=3% 

20 
:10 0 10 20 30 40 

20 
:10 0 10 20 30 40 

Ambient Temperature ("C) 

Ratio 120 

100 

90 

80 

Graph 135.7 

500rpm 
1oo0rpm 
2oo0rpm 
3500rpm 

0=3% 

20 
:10 0 10 20 30 40 

Ambient Temperature ("C) 

Ambienl Temperalu陪 ("C)

Ratio 160 

100 

90 

Graph 135.8 

500rpm 
1oo0rpm 
2oo0rpm 
3皿Orpm

。因3%

10 20 30 40 

Ambienl Temperalure ("C) 

E E 

Ratio 100 

100 
Graph 135-3 

90 

l J/夕劣52310005D0D∞m0Omr甲mpm m m 

;;C俨'

20 
:10 0 10 20 30 40 

Ambient Temperature ("C) 

Ratio 80, 100 

100 
Gr窗ph 135-6 

90 

80 

500rpm 
10口Orpm

2000rpm 
3500rpm 

言 60
8 
E w 

0=3% 

20 
:10 0 10 20 30 40 

Ambienl Temperalu陪 ("C)

Ap陪cision cross roller bearing is built in the unit type to di陪ctly
support the externalload (output flange). 

Check the maximum moment load, life ofthe bearing and static 

safety ∞efficient to fully bring out the pe斤'ormance of the uni t type. 

See Pages 30 to 34 of "Engineering data" for each calculation 

formula. 

• Checking procedure 

(1) Checking the maximum moment load (Mm时

Calculate m田imum momenlload (M ma均- Maximum momenlload (M m叫主 allowable momenl (Mc) 

(2) Checking the life 

Calculale Ihe radialload (Frav) and Ihe average 阻ialload (Fæ'吟-
Cal四lalelhe 阳dialload ∞efficienl (x) and Ihe 田ialload

∞efficienl(y). 

(3) Checking the static safety coefficient 

Calculale Ihe s恒llic equivalenl radial load coefficienl (PO) Checklhe s幅lic safety ∞efficient ('创

• Output bearing specifications 

The specifications of the cross roller are shown in Table 136-1. 

Specifications CSG Series/CSF Series 

~ 
。何~ ~_t_mi_ 

rtmw;"Inrnll':ri 

t:im æ R - I:~II口mõ l

C lef,l 
町1 阿1 l:Himl lml l:Himl lml 

14 。.035 0.0095 47 480 60.7 620 

17 0.0425 0.0095 52.9 540 75.5 770 

20 0.050 0.0095 57.8 590 90.0 920 

25 0.062 0.0115 96.0 980 151 1540 

32 0.080 0.013 150 1530 250 2550 

40 。.096 0.0145 213 2170 365 3720 

45 0.111 0.0155 230 2350 426 4340 

50 0.119 0.018 348 3550 602 6140 

58 0.141 0.0205 518 5290 904 9230 

65 0.160 0.0225 556 5670 1030 10500 

* Basic dynamic raled load is a cons幅nl radial load whe阻 Ihe basic dynamic raled lile of CRB is 1 x 106 rotalions 
* Basic S'国世C 阳led load is a s国llic load whe陪 Ihe value 01 momenl rigidily is Ihe ave田ge value目

* The value ollhe mo町1enl sliffness is Ihe aver回gevalue.

Re∞mmended tolerances for assembly Fig , 137-1 

~tm 
m口i'iT"lifIr.m: 1

I ~ r.l 

~ lmíii: 
41 4.2 

64 6.5 

91 9.3 

156 16 

313 32 

450 46 

686 70 

759 77 

1180 120 

1860 190 

Table 136-1 

M口li'mliiImIílit'm

叫 o Nm/rad kgfml arc min 

4.38 

7.75 

12.8 

24.2 

53.9 

91.0 

141 

171 

283 

404 

1.3 

2.3 

3.8 

7.2 

16 

27 

42 

51 

84 

120 

Table 137-1 

Unil: mm 
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Design Guide 
-M阳回l用U.lllt:刷刷出l""~

For peak performance ofyour gear, maintain the recommended tolerances shown in Figure 137-1 and Table 137-1. 

Recommended tolerances for installation 

Re∞mmended Tolerances for Assembly 

• The value in Ihe pa陪nlheses indicales Ihal inpul (wave generalor) is a solid wave generalor. 

-H商用l用 it.lIF.ht.1丽丽丽丽m丽而

Output flange side 

Caseside 

CSG series: Installation of output flange side and transmission torque 

Fig.137-2 

Table 137-2 
Unit: mm 

Fig.138-1 

Table 138-1 

E-国国 14 17 20 25 32 40 45 50 盟-
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(Table 138斗， 138-2/Notes) 
1. The material of the thread must withstand the clamp to叫ue.
2. Re∞mmended bolt: JIS B 1176 socket head cap screw I Strength range: JIS B 1051 over 12.9. 
3. li口同ue coefficient: K=0.2 
4. Clamp coefficient: A=1.4 
5. Tightening friction coefficient 11=0.15 

CSF series: 80lt connection to output flange and resulting transmission to町ue

CSF series: 80lt connection to output flange and resulting transmission to问ue

(Table 139-1 , 139-21No怡的
1. The material of the thread must withstand the clamp t口同ue
2. Recommended bolt: JIS B 1176 socket head cap screw I Strength range: JIS B 1051 over 12.9. 
3. li口同ue coefficient: K=0.2 
4. Clamp ∞efficient: A=1 .4 
5. Tightening friction ∞efficient 11=0.15 

• Precautions On installing the load to the output flange (Sizes 14 to 25) 

As the distance (see the size symbol "L" in Figure 128-1 on Page 128) 
between the oil seal on the output flange periphery and the edge of the 
output flange (rotor) is short for the gear units sizes 14, 17, 20 and 25, the 
load may interfere with the oil seal. Produ四 a design so that the load 
cannot be applied to the oil seal. 

Table 139-1 

Table 139-2 
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-H丽在11用盯囚盲目F.TìiTi1f面，...... 

• Motor mounting flange 

A motor mounting f1ange is required for installing a motor. The 
recommended size and precision of the basic pa叫 ofthe motor 
mounting f1ange is shown in Table 140-1. 

Grease lubrication is standard for the CSF/CSG gear units. 
Harmonic Grease SK-2 is for sizes 14 and 17, and Harmonic 
Grease SK斗A is for sizes 20 to 65 (Harmonic Grease 48 NO.2 
for the cross roller bearing). Harmonic Grease 48 NO.2 is also 
available for long-life and for use in a wide temperatu陪 range.

(see "Engineering data" for the specifi臼tions of the grease). 

See table below for recommended housing dimensions. These 
dimensions must be maintained to prevent damage to the gear 
and to maintain a proper 9陪ase cavity. 

Table 140-1 
Unit: mm 

• Installation procedure 
As shown in Figures 141-1 and 141-2, there a陪 two basic procedures to install a motor. Select the installation procedure by the diameter of the 
pilot hole on the motor mounting surface. Table 141-1 shows the selection standa时 by the diameter of the pilot hole on the motor mounting su巾ω.

Recommended housing dimensions 

Fig.142-1 

Table 142-1 
Unit: mm 

Table 141-1 
Unit: mm 

'酬-皿 14 17 20 25 32 40 45 50 58 65 

a.. I 3 
仙 I 16 

• Horizonlal and ver1ical: when the wave generator is below 
**Verti田1: when the wave generator is abo'四

Fig.141-1 

L如牛一)

Fig , 141-2 

• Precautions on assembly 

It is extremely important to assemble the gear a∞urately， in proper 
sequence. Perform assembly based on the following pre臼utions.

Precautions rega时ing the wave generator 
1. Avoid applying undue axial force to the wave generator during 

!~~tallation. Ro~at!ng t~e :~ave g~nerator bearing while insert ing 
it is re∞mmended and will ease the process. 

2. If the wave generator does not have an Oldham ∞upling ， e刘 ra
care must be given to ensure that concentricity and inclination 
are within the specified limits (see "Installation accuracy" of each 
series on Page 137). 

Other precautions 

1. Is the f1atness of the mounting surface poor or distorted? 
2. Is any embossment of the screw hole area, burr or trapped foreign 

matter found? 
3. Have chamfering and relief working of the ∞rner been pe斤。rmed to 

prevent interference with the area of installation of the unit? 

-33-

Installation procedure-1 

。) Install the mounting f1ange on the motor mounting surface. 

(2) Install a wave generator on the motor output shaft. 

(3) Install the main unit. 

• Other precautions 

FiII the gap between the wave generator and the input cover (motor 
flange) with grease to use the wave generator facing upwa时 or
downward (see Figure 048-3 on Page 48) 

zg军……
Sea刮ling i陆s needed to maintain the high du阳bility of the gear and 
p陪内iventg陪ase 1陆eak阳:age

Installation procedure-2 

(1) Install the mounting f1ange on the main unit. 
(2) Install a wave generator on the motor output shaft 

(3) Install the mounting f1ange (main unit) on the motor mounting 
surface. 
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Rust-prevention 

Although Harmonic Drive gears ∞mewithsome ∞rrosion 
protection, the gear can 阳st if exposed to the environment. 
The geare.对ernal surfaces typically have only a temporary 
∞rrosion inhibitor and some oil applied. If an anti-rust product 
is needed, please contact us to 陪view the options. 

Sealing area and the recommended sealing method 
for the unit type Table 142-2 

r.:.-，;哩[;Ij哩liL!llilil!mm
1 ~<mi.jllill ts:1 I[. r:r; 1 

~ 

Pass-through hole in the center 
Use O-ring (supplied with product) 。f the output flange and the 

Output output flange mating face 
side Sc阳，w lock agent with sealing e何'ect

Spannersc陪warea (LOCTITE@ 242 is 陪∞mmended)

Flange mating face Use O-ring (suppli国 with product) 

Input Please select a motor which has an 
side Motor output shaft 。iI seal on the output shaft 

-E罚雨'可Z写贸百百~…

Although Harmonic Drivelll> gears come with some corrosion 
protection, the gear 臼n rust if exposed to the environment. The 
gear external surfaces typically have only a temporary corrosion 
inhibitor and some oil applied. If an anti-rust product is needed, 
please contact us to review the options. 
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Application 
Multi才oint Robot Fig.143-1 

e亏当

Horizonlal Multi Arm Robot Fig.144-1 

e 、
*Foru国go回 this inslallation e:阻mple， s回ling is 用quired to P陪ventg陪a睡 10.阳go

Direct Connection to a Servomotor Fig.144-2 

Optional Input Shaft Fig.144-3 

CSF/CSG-2UJ with optional input shaft 

'Con国ct us forde国ils
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Features 

Configurations 

The SHG/SHF gearheads are available in 4 variations allowing 
the customer to choose the best configuration for their 
application. 

• La咱e-diameter hollow shaft: (2UH) 
• Input shaft (2UJ) 
• Easier to use: Simplicity unit (2S0) 

Hollow shaft simplicity unit (2SH) 

Structure of the SHG/SHF series gear unit 

CRB 

Oulpul shaft 

Input shaft 

Flexspline 

CRB 

白雪些国ne
(output shaft) 

Relaining bolt 

Hollow shaft (2UH) 

CRB inner ring 

Wave 
generator 

CRB outer ring 

CRB inner ring 

CRB outer ring 

SHG/SHF series gear units 

The SHG/SHF series gear unit is an easy-to-use gearhead solution. 
An accurate, highly rigid cross roller bearing is built in to directly 
suppo时 the externalload. 

Features 

• Zero backlash 
• Large bore with hollow through hole 
• Input shaft option available 
• Flat shape，∞mpact and simple design 
• High-to叫ue capacity 
• High stiffness 
• High-positional and rolational accuracies 
• Coaxial input and output 

Series 

SHG: high torque 
.To同ue capacity has been improved by 30% ∞mpared to the SHF 

series 
• The life has been improved by 43% (10,000 hours) compared to 

the SHF series. 

SHF: standard tl口同ue

• Reduction ratio of 30:1 added for high speed. 

CRB 

Oulpul shaft 

Input shaft 

Flexspline 

CRB 

E壁空国堕
(output shaft) 

Relaining bolt 

Input shaft (2UJ) 

Simplici!y unil (2SH) 

CRB inner ring 

Wave 

CRB outer ring 

CRB inner ring 

旦旦咀旦旦旦壁
(由xed part) 

CRB ouler ring 

Fig.228-1 

• CRB: Cross roller bearing 
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Ordering Code 

SHG - 25- 100- 2UH -
Ordering Code 

SHF - 25-100 - 2UH - SP SP 
.. ...................................."而..

t t t ' 
HE---

•• 
v 

、........• 

, Table 229-2 

Table 229-1 

Blank = Slandard producl 

2A-GR = Componenl sel 
(2A-R for sizes 
14, 17) 

2UH = Hollow shafl 
2UJ = Inpul shafl 
2S0 = Simplicily unil 

(Sld. slruclure ) 
2SH = Simplicily unil 

(Hollow shafl) 

Blank = Slandard producl 
SHG 

2A-GR = Componenl sel 
(2A-R for sizes 
14, 17) 

2UH = Hollow shafl 
2UJ = I npul shafl 
2S0 = Simplicily unil 

(Sld. slruclure ) 
2SH = Simplicily unil 

(Hollow shafl) 

L叭1= Lighlweighl 
SP = Special specificalion 

code 

SHF 

L叭1= Lighlweighl 
SP = Special specifical旧n

C口 de

叫 The reducl旧n ral旧 value is based on Ihe following configural旧n: Inpul: wave generalor, fixed: circular spline, oulpul: flexspline 
*2: Size 11 is only available in SHF-2UH 

叫 The reduclion ralio value is based on Ihe following configuralion: Inpul: wave generalo飞 fixed: circular spline , oulpul: flexspline 

-~F.iilil面IF.l ill'=-"

• SHF series Table 231-1 Technical Data 
-~F.iilil面IF.l ill'=-'

• SHG series Table 230-1 

14 14000 85口 D 6500 3500 

14 14000 8500 6500 3500 

17 10000 73口 D 6500 3500 

17 10000 7300 6500 3500 

20 10000 65口 D 6500 3500 20 10000 6500 6500 3500 

25 100 87 8.9 204 21 140 14 369 38 7500 5600 5600 3500 
120 87 8.9 217 22 140 14 395 40 25 

。υ 00 。斗 101 l 斗 。 f o.~ LJJ Aι。

160 87 8.9 229 23 140 14 4口8 42 
1 口 D 67 6.8 157 16 108 11 284 29 

7500 56口 D 5600 3500 

50 99 10 281 29 140 14 497 51 
120 67 6.8 167 17 108 11 304 31 

80 153 16 395 40 217 22 738 75 
160 67 6.8 176 18 108 11 314 32 

32 100 178 18 433 44 281 29 841 86 7000 4800 4600 3500 
30 54 5.5 1 口 D 10 75 7.7 200 20 

50 76 7.8 216 22 108 11 382 39 
80 118 12 304 31 167 17 568 58 

1 50 1 178 1 523 
32 

1 口 D 137 
7000 48口 D 4600 3500 

18 53 26 892 91 
14 333 34 216 22 647 66 

1801268 27 1 675 69 38 1270 130 
120 137 14 353 36 216 22 686 70 

40 I 100 I 345 35 I 738 I 75 ~ 49 I 14∞ 143 I 5600 4000 3600 3000 
160 137 14 372 38 216 22 686 70 
50 137 14 402 41 196 20 686 70 

80 206 21 519 53 284 29 980 100 

|ωI 229 I i二主 |∞o bb 。。
40 1 口 D 265 27 568 58 372 38 1080 110 5600 4000 3600 3000 

1 80 1 407 41 1 918 94 52 1651 168 
120 294 30 617 63 451 46 1180 120 

45 1100 1 459 47 I 982 1 ∞ I 650 I 66 I 2041 208 I 5000 3800 3300 3000 
160 294 30 647 66 451 46 1180 120 

50 176 18 5口 D 51 265 27 950 97 
80 313 32 7口6 72 390 40 1270 130 

|巳υ1 484 4~ I 1223 125 I 675 。四 I 2418 247 
45 1 口 D 353 36 755 77 500 51 1570 160 5000 38口 D 3300 3000 

50 
1100 1 611 62 I 1274 130 I 866 88 2678 273 

120 402 41 823 84 620 63 1760 180 

4500 3500 3口 00 2500 160 402 41 882 90 630 64 1910 195 

50 122 12 715 73 175 18 1430 146 

80 372 38 941 96 519 53 1860 190 

58 
lUU 回U~ ~L LUOf LII I.:>r 。 141 41 .54 4LL 

50 1 口 D 470 48 980 100 666 68 2060 210 4500 35口 D 3000 2500 

120 969 99 2236 228 1547 158 4329 441 
4000 3000 2700 2200 

160 969 99 2392 244 1573 160 4459 455 

80 969 99 2743 280 1352 138 4836 493 

65 
100 1236 126 2990 305 1976 202 6175 630 

126 3263 333 2041 208 6175 630 
3500 2800 2400 1900 4000 

126 3419 349 2041 208 6175 630 

(阳No阳。创喇te削)川1. M阳。men川们t 01 in时1 l旧。 ns
2. See Rating Table Delinitions on Page 12 lor details 01 the terms 

(Note) 1. Oi"ubrication is standard lor gear units size 50 or 阳 rger with a reduction 旧t旧 0150. Use grease lubricat旧n

within hall the rated torque 

-37-
2. Moment 01 inert旧 I=~D 2 3. See Rating Table Delinitions on Page 12 lor details 01 the terms 4. Size 11 is only available in 2UH 
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E监噩噩E噩噩噩噩噩噩噩 See "Engineering data" for a description of terms 
Table 232-1 

Note1: * The parenthesized value of size 11 indicates the value for reduct旧n ratio 100 

EE丽回'Gl酶
See "Engineering data" for a description of terms 

Table 232-2 

EB画画画画_，..See "Engineering data" for a descript旧n ofterms 
Table 232-3 

匾固imiTiI'jIlSJUii'i'RJ噩噩 See "Engineering data" for a description of terms 
Table 232-4 

* The values in this table are reference values. The minimum value is approximately 8口% of the displayed value 

-39-

* The values in this table are reference values. The minimum value is approximately 80% of the displayed value 

E目固自团圆圈圈p See "Engineering data" for a description of terms 

• SHG series 

• SHF series 

~ iII æ! m !!lIl !!lil [;J!l m: l.mml 

30 59 100 170 340 720 
50 34 88 150 220 450 980 1800 
80 110 200 350 680 1400 2800 
100 43 84 160 260 500 1000 2100 
120 120 240 470 980 1900 
160 220 450 980 1800 

回阴阳回回冒阳.. See "Engineering data" for a description of terms 

• SHG series 

• SHF series 

æ li!Il 

2700 3700 

3900 5400 

3100 4100 
2800 3800 

2600 3600 

Table 233-1 

Table 233-2 

Unit: Nm 

Table 233-3 

Unit: Nm 

[il:J 

5800 

8200 

6400 
5800 

5600 

Table 233-4 

Unit: Nm 

Table 233-5 

Unit: Nm 
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A precision cross roller bearing is built in the unit type to directly supp。此 the externalload (output flange) 

Please calculate maximum moment load, life of cross roller bearing, 

and static safety factor to fully maximize the pe厅ormance of housed unit (gearhead) 

See Pages 030 to 034 of "Engineering data" for each calculation formula 

• Checking procedure 

(1) Checking the maximum moment load (Mmax) 

Calω阳le lhe maximum momenl load (Mmax) Maximum momenl load (Mmax) 三 allowable momenl (Mc) 

(2) Checking the life 

Calculale lhe radiall口ad (Fra叶 and lhe average ax旧 1 load (Faav) 

(3) Checking the static safety coefficient 

Calculale lhe slalic equivalenl radialload coe忏icienl (PO) 

• Output bearing specifications 

Calculale lhe r创旧11口 ad coefficienl (x) and lhe ax旧11田d

c口 efficienl (y) 

Check lhe slalic salely ∞e忏icienl (Is) 

The specifications of the cross roller are shown in Table 234-1 

Specifications 

1~1ilmJlilr:1 [.Jí(;f;I1 1 ::mtiIm~.m 
r.:.' l r.lImI~r:l 

[$f;l 
l!I!l R !=mp!i'1'ß""EÇIi' rmJi l 1 ::mmml!ilm~lml Ii'iMi'ir:1i11ml~fil 

C [Ifol 
m m .. li1i 11m li1i II IiiI li1iiiI 

11 0.043 0.018 52.9 540 75.5 770 74 7.6 
14 0.050 0.0217 58 590 86 880 ※ 74 7.6 
17 0.060 0.0239 104 1060 163 1670 ※ 124 12.6 
20 0.070 0.0255 146 1490 220 2250 ※ 187 19.1 

25 0.085 0.0296 218 2230 358 3660 258 26.3 
32 0.111 0.0364 382 3900 654 6680 580 59.1 
40 0.133 0.044 433 4410 816 8330 849 86.6 

45 0.154 0.0475 776 7920 1350 13800 1127 115 
50 0.170 0.0525 816 8330 1490 15300 1487 152 
58 0.195 0.0622 874 8920 1710 17500 2180 222 

65 0.218 0.072 1300 13300 2230 22700 2740 280 

Table 234-1 

1 ~ fiIi'i'r:1'i[Iõ!~忏li'r:IõIõI~fi'iI

x10 Nm/rad k Im/arc mm 

6.5 1.8 
8.5 2.5 

15.4 4.6 
25.2 7.5 

39.2 11.6 

100 29.6 
179 53 .2 
257 76.3 
351 104 
531 158 

741 220 

* The basic dynamic rated load means a certain static radialload so that the basic dynamic rated life ofthe roller bearing is a million rotations 
The basic static rated load means a static load that gives a certain level of contact stress (4 kN/mm2) in the center of the contact area 
between the rolling element receiving the maximum load and the orbit 

* The value ofthe moment stiffness is the average value 

-41-
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Recommended tolerances for assembly shown below 

• Flexspline fixed 

Input: Wave generator 
Output: Circular spline 
Fixed: Flexspline 

Hollow Shaft (2UH) 

"""配

• Circular spline fixed 

Input: Wave generator 
Output: Flexspline 
Fixed: Circular spline 

Hollow shaft (2UH) 

Fig. 235-1 Input shaft (2UJ) 

Fig. 235-3 Input shaft (2UJ) 

Fig. 235-2 

Table 235-1 

Unit: mm 

Fig. 235-4 

Table 171-2 
Unit: mm 
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The rotational direction and the reduction ratio vary depending on the flange to be fixed for the unit type 

• Flexspline fixed 

Input 叭角ve generator 
Output: Circular spline 
Fixed: Flexspline 

Output rotational direction: Same rotational direction as the input 

Reduction ratio (i): i 二 1←一
R+1 

Hollow shaft (2UH) 

• Circular spline fixed 

Input: Wave generator 
Output: Flexspline 
Fixed: Circular spline 

Fig 236-1 Input shaft (2UJ) 

Output rot怡a刽副t甘ional dir陀ect甘ion: OppOS创it怡e rot怡a刽副t甘lona刽I dir陀ectiωon tωo the input 

R阳叫e刨础dωuct…lω酌O叫叫州(iωi)圳1=二t一

Hollow shaft (2UH) Fig 236-3 Input shaft (2UJ) 
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Fig 236-2 

Fig 236-4 

Rotational direction 

Input Output 

Design Guide 
mmm回罚回回... 

The standard lubricant for Harmonic Orive( gear units is Harmonic Grease SK-1 A and SK-2 (Harmonic Grease 4B No.2 for the cross 
roller bearing). Harmonic G陀ase 4B No.2 is also available for long-life. The specifications of the grease a陀 described on Page 016 

• Sealing mechanism 

• Rotating and sliding a陀a ..………...... Oil seal (with a spring). Take care 陀garding flaws on the sha仕
• Flange mating face and mating …… O-ring and seal adhesive. distortion on the plane and how the O-ring is engaged 
• Screw hole area …………………"… Use a sc陀w lock agent (LOCKTITE 242 is 陀commended) or seal tape 

(Note) If you use Harmonic Grease 4BNo.2, strict sealing is required 

-::.ß丽E百E百贸哥哥~…

Although Harmonic Orive ( gears come with some corrosion protection , the gear can rust if exposed to the environmenl. The gear external 

surfaces typically have only a temporary corrosion inhibitor and some oil applied. If an anti-rust product is needed , please contact us to 
review the options 

For peak performance of the gea飞 it is essential that the following 
tolerances be observed when assembly is complete 
Pay careful attention to the following points and maintain the 
recommended assembly tolerances 
In addition , perform the appropriate installation according to each series, 
because the torque capacity of SHG series is larger than SHF series 

• 叭角 rp and deformation on the mounting surface 
• Blocking of foreign matter 
• Problems caused by burrs, raised surfaces and location around 

the tap area of the mounting holes 
• Insufficient chamfering on the housing mount 
• Insufficient radii on the housing mount 

Number of bolls 8 12 12 12 

Boll size M3 M3 M3 M4 

64 74 84 102 

|阳que
2.4 2.4 2.4 5.4 

I Transmission I Nm I 128 222 252 516 

12 

M5 

132 

10.8 

1069 

Fig. 238-1 

Side (B) 

12 18 12 16 16 

M6 M6 M8 M8 M10 

158 180 200 226 258 

18.4 18.4 44 44 74 

1813 3098 4163 6272 9546 
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SHF series: (A) Side-installation and Torque Transmission Capacity Table 238-2 

~ 
iII æJ m i"lIl 

1 (;1盯1 • Installation on the periphery ofthe oil seal 

Number of bolls 4 8 12 12 12 12 12 18 12 16 Install an oil seal on the mounting face so that they have a space of at least 1 mm between them to avoid interference with each othe仁

Fig. 240-1 
Boll size M3 M3 M3 M3 M4 M5 M6 M6 M8 M8 

盯1盯1 I 56.4 64 74 84 102 132 158 180 200 226 Oil seal Oil seal 

Nm 37 

Nm 5236 

(Table 238-1 , 238-2/Notes) 
1. The material of the thread must withstand the clamp torque 
2. Recommended bolt: JIS B 1176 socket head cap screw / Strength Range: JIS B 1051 12.9 or more 
3. Torque coefficient: K=0.2 
4. Clamp coefficient: A=1 .4 
5. Friction coefficient on the surface contacted: fJ =0.15 • Manufacturing for Mating Part and Housing 
6. Use washers for SHG/SHF-L叭l When the housing interferes with corner "A" , an undercut in the housing is recommended as shown below 

Fig.240-2 

Hollow shafl (2UH) Inpul shafl (2UJ) Simplicily unil (2S0) Simplicily unil (2SH) 

Number of bolls 8 16 16 16 16 16 12 16 12 16 

Boll size M3 M3 M3 M4 M5 M6 M8 M8 M10 M10 

Pilch circle m町1 44 54 62 77 100 122 140 154 178 195 

Clamp Nm I 2.4 2.4 2.4 5.4 10.8 18.36 44 44 89 89 lorque 

Transmis四on

lorque 
8658 

Recommended Housing Undercut 
Fig.240-3 
Unit: mm 

Number of bolls 6 8 16 16 16 16 16 12 16 12 

Boll size M3 M3 M3 M3 M4 M5 M6 M8 M8 M10 

P川附 I mm I 37 44 54 62 77 100 122 140 154 178 N 

Clamp I Nm I 
ζ〉

2 2.0 2.0 2.0 4.5 9.0 15.3 37 37 74 lorque 

Transmlmn|Nm| 46 72 176 206 431 902 1558 2440 3587 4910 
lorque 

】M闹市曲回回】 国画画由回国回国国
(Table 239-1 , 239-2/Notes) 
1. The material of the thread must withstand the clamp torque Ve叫ical multi-joint robot 
2. Recommended bolt: JIS B 1176 hexagonal bolt / Strength: JIS B 1051 12.9 or more 

Multi才oint robot Wafer adsorption handling device 
3. Torque coefficient: K=0.2 
4. Clamp coefficient A=1 .4 
5. Friction coefficient on the surface contacted μ=0.15 
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Outline Dimensions (2UH) 
-~，j raT:J:W剧IJ:I_______ .. 

Table 242-1 

Fig.241-1 
You can download the CAD files from our website: harmonicdrive.net 

口 R

K Z 

叫
巴\
JJ

1

2

一

-
h

o

?\\
r
-

迦

\\

A
y
lvf 

阳-
L

τ
\
r
J

A
勾

l
)
Y
/

(2lJl) 

>
$

4 
Shape ofinput part ofsize 14, 17 Size 11 Size 14 

Note 1 See recommended housing undercut on prev旧us page. The dimens旧n tolerances that are not specified 
vary depending on the manufacturing method. Please check the co nfirmat旧n draw ing or contact us for dimens旧n

tolerances not shown on the drawing 

E~ F.1i ß'iTiI而E日回到E但lIJ:I_…………·.. See "Engineering data" for a description of terms. Please use as reference values; 
the values vary based on use cond比lons

Table 242-3 
Unit: Ncm 

圃，.Ea-E··E国固 20 25 32 40 45 50 盟盟·

43 
m
-
m一
回
一
四
一
回
E~阻四~............... r See "Engineering data" for a description of terms. Please use as reference 

values; the values vary based on use condit旧ns
Table 242-4 

Unit: Nm 

Note 2 

圃 5ize 11 14 17 20 25 32 40 45 50 58 回

Size 17 m
-
m一
回
一
四
一
回

* Please refer to the confirmation 
drawing for detailed dimensions 

Table246-2 
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Table 241-1 Unit: mm .匾圃~困E困u画画阻四~___ r 
Contlnuous operatlng tlme 

The internal temperature rises due to the effect of the oil seal and the 
supp。此ing bearing used for the input shaft (high-speed rotation side) 
for SHF-2UH. Observe the operating time shown in Table 246-2 for 
continuous operation 
The operating time shown in Table 246-2 is calculated based on the time 
required for the temperature inside the unit to rise to 80.C and for the oil 
seal temperature to rise to 100.C. Take care not to exceed the temperature 
given above in conducting continuous operation. The following review will 
be necessary if the temperature exceeds the value given above 
Contact us in such an event 

• Change of timing to replace lubricant 
• Change of lubricant 
• Measures against lubricant leakage accompanied by the 

pressure rise inside the unit 
• Measures against deterioration due to heat on the oil seal area 

~ II1I!!lii" _1'Mlí_ 
!:1m 。rmmllI!IiIlilJIi)] [1ilJIi)] 

11 90 60 
14 90 60 
17 90 60 
20 90 60 
25 60 45 
32 45 35 
40 40 30 
45 35 25 
50 30 20 
58 20 15 
65 15 10 

* Contact us as the continuous operating time may vary significantly depending 
on the operating cond 比 ion

-E哥酣白帽胃惯'田野田雨盲目'而'町E哥哥胃m晴雨田雨雨"因

The internal temperature rises due to the effect of the oil seal and the suppo叫ing bearing used for the input shaft (high-speed rotation 
side) for SHF-2UH. Observe the ope阳ting time shown in Table 246-2 for continuous operation.The ope阳ting time shown in Table 246-2 
is calculated based on the time required for the temperature inside the unit to rise to 8QoC and for the oil seal temperature to rise to 
1 QQoC. Take care not to exceed the temperature given above in conducting continuous operation. The following review will be necessary 
ifthe tempe阳tu陀 exceeds the value given above. Contact us insuch an event 

Input bearing specifications Table 247-1 Fig 247-1 

Bearing B 

Fa + … .... 

Fa:Ax旧Iload (N) I_b 
Fr Radial load (N) 
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Outline Dimensions (2UJ) .阳F.J:苔'但11圃._-----.. Table 249-1 
Unit: kg 

You can download the CAD files from our website: harmonicdrive.net Fig.248-1 

• 

m
-
m一
回
一
回
一
回

-m回宿回il il'illli回E而盲但11111.…………·
Table 249-2 

X-y 

E吃 ES咱哥1ißiT画画面mm司E但帽1111_…………· See "Engineering data" for a descript旧n ofterms. P恒ase use 
the values vary based on use conditions. as reference values; Table 249-3 

Unit: Ncm 

回回噩 14 1 7 20 25 32 40 45 50 盟-

12 equally spaced (8) 20 equally spaced (16) 
-M3x5 -M3x6 

二UT 四噩噩E回~四m皿……………·r See "Engineering data" for a description of terms. P恒ase use as reference 
values; the values vary based on use condit旧ns Table 249-4 

Unit: Nm See recommended housing undercut on 
page 240 for details 

* Please refer to the confirmation drawing for 
detailed dimem引。ns

Size 14 Size 17 

回帽圄 14 1 7 20 25 32 40 45 50 58 65 (2UJ) Size 14 and 171nput 
Configuration 

m
-
m一
回
一
回
一
回

·In丽丽丽丽而m:置但帽1f11_………………
Table 248-1 Unit: mm 

I!;l!ii!;l i l!l irJ "!:I] ~ ~" ~[I] ~1ö1 1ö11] !õfö! [:Iöl imIiI!l 
甲A h7 70 80 90 110 142 170 190 214 240 276 

甲B 54 64 75 90 115 140 160 175 201 221 

甲C h7 36 45 50 60 85 100 120 130 150 160 

甲 D h7 74 84 95 115 147 175 195 220 246 284 

甲 E h6 6 8 10 14 14 16 19 22 22 25 

F 50.5 56 63.5 72.5 84.5 100 108 121 133 156 

G 15 17 21 26 26 31 31 37 37 42 

H 20.5 23 25 26 32 38 42 45 52 56.5 

15 16 17.5 20.5 26.5 31 35 39 44 57.5 

J 14 16 20 25 25 30 30 35 35 40 

K 9 10 10.5 10.5 12 14 15 16 17 18 

L 8 8.5 9 8.5 9.5 13 12 12 15 19.5 

M 2.5 3 3 3 5 5 7 7 7 12 

N 21.7 23.9 25.5 29.6 36.4 44 47.5 52.5 62.2 72 
。 11 12 16.5 22.5 22.5 27.5 28 33 33 39 

P 8.2 i , 11 ] 1 118 , 138 , 15.5 i , 18.5 i , 18.5 ], 21 8, 
Q 0.5 0.5 3.i025 5.8030 5.8030 5.8030 6.i030 6.8030 6.8030 7.8036 

R 380元 5.8030 5.8030 5.8030 6.8030 6.803 6.803 8.8036 

s M3x6 M5x10 M5x10 M5x10 M6x12 M6x12 M6x12 M8x16 

甲T 64 74 84 102 132 158 180 200 226 258 

U 8 12 12 12 12 12 18 12 16 16 

甲V 3.5 3.5 3.5 4.5 5.5 6.6 6.6 9 9 11 

甲叭l 44 54 62 77 100 122 140 154 178 195 

X 12E. A. 8 20 E. A. 16 16 16 16 16 12 16 12 16 

Y 
M3x5 M3x6 M3x6 M4x7 M5x8 M6x10 M8x10 M8x11 M10x15 M10x15 

甲 3.5x11.5 甲 3.5x12 甲 3.5x13.5 甲 4.5x15.5 甲 5.5x20.5 甲 6.6x25 甲 9x28 甲 9x30 甲 11x35 甲 11 x42.5 

a 698ZZ 6900ZZ 6902 ZZ 6002 ZZ 6004ZZ 6006ZZ 6206ZZ 6207 ZZ 6208 ZZ 6209 ZZ 

b 695ZZ 697ZZ 698ZZ 6900ZZ 6902 ZZ 6003ZZ 6004ZZ 6005ZZ 6006ZZ 6007 ZZ 

c 049585 059685 069785 084945 01101226 01321467 01521707 01681868 01932129 D21623811 

d G8184 010205 015255 015255 020355 030457 030457 035557 040607 045607 

The input shaft of the 2UJ is suppo叫ed by two single-row deep-groove bearings. For peak performance of the SH F-2UJ it is 
essential that the foliowing Specification for Input Bearing be observed -Figure 254-1 shows the points of application of forces. See Table 
254-1 for the dimensions (a) and (b). Graphs 254-1 and 254-2 show the Maximum Aliowable Radial and Ax ial Loads. The values in Graph 

254-1 and 254-2 are based on an average input speed of 2 ,000 rpm and a mean bearing life of L 10=7,000h 

Example: If the input shaft of a SHF-40-2UJ unit is subjected to an axialload (Fa) of 500 N. The maximum allowable radial force wili be 400 N 

Inpul bearing specificalions Table 254-1 Fig 255-1 

Bearing B 

Fa:Ax旧Iload (N) 
Fr Radial load (N) 
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Outline Dimensions(2S0 、 2SH)

E.mllTiT理1m回E丽TiTiT:If但Gi.咀

You can download the CAD files from our website: harmonicdrive.net 
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S T 1 equally spaced 
The bolts are facto叩 installed to prevent misalignment be企ween the 
f1ange ofthe fle说 spline and the outer race of the cross roller bearing 

2- M3x4 (size 14) 

2- M3x6 (size 17) 

2.5 (size 14) 
3 (size 17) 

B 

Size 14, 17 conligural旧n 01 
wave generalor 

(2S0/2SH) 

D 女

Z1 - Z2 equally spaced 
(bolllo P陪vent sepa旧t阳 n)

4-M3x6 evenly arranged 
4-M3x6 evenly arranged (bolllo prevenl sepa阳lion)
(bolllo P陪vent separat阳 n)

Size 17 
conliguralion 

Size 14 
Conligural旧n

Nole 1 See underculling Ihe housing on Page 240 lor delails 
Nole 2: For size 14, CO.5 

* Refer to the confirmat旧 n drawing for detailed dimensions 
* See Fig. 084-2 on page 084 for the configurations of the wave generator. 

Fig.255-1 

~ i!! m 
~ 

甲A h6 50 60 

甲 B ， 14 18 

甲 B2

甲 B3

Slandard (H7) 6 8 
甲C

Max. dimen 8 10 
SHF Series 28.5 ~8 32.5 ~g 

D 六
28.5 ~ 4 32.5 ~ 4 SHG Series 

E 23.5 26.5 
F六 5 6 

G 2.4 3 

H 14.1 16 

7 7.5 

J 6 6.5 

SHF Series 0.4 0.3 
K 六

SHG Series 1.4 1.6 

SHF Series 17.6 ~， 19.5 ~， 
L 

18.5 ~， 20.7 ~， SHG Series 

甲 M ， h7 70 80 

甲 M2 H7 48 60 

甲 N2

。 8 12 

甲 P 3.5 3.5 

甲Q 0.25 0.25 

甲 R 64 74 

S 2 4 

T, M3x6 M3x6 

T2 (angle) 22.5 0 150 

甲 U 44 54 

V 
叭I Js9 

X, 12 E. A. 8 才 2E. A 才 6

x2 M3 x5 M3 x6 

Y, 申 3.5x6 申 3.5x6.5

Y2 0.25 0.25 

Z, 4 4 

Z2 M3x6 M3x6 

Minimum 甲 a 38 45 
housing b 1 
clearance 

申 C 31 38 

d 1.7 2.1 

e 049585 059685 

f 

• The following dimensions can be modified to 

accommodate customer-specific requirements 

Wave Generalor: C 

Flexspline : 0 and P 

Circular Spline : X1 and x2 

.阳~曹但Gi.l

______ 

.... 

i'!Il 

70 

21 

9 

13 

33.510 

33.5 ~ 4 

29 

4.5 

3 

17.5 

8.5 

7.5 

0.1 

1.5 

20.1 ~， 

21.5 ~， 

90 

70 

12 

3.5 

0.25 

84 

4 

M3x 8 

150 

62 

10.4 
3 

16 
M3x 6 

申 3.5x 7.5 

0.25 

4 

M3x 8 

53 

1.5 

45 

2 

069785 

'!öl [CJ!l ~ ~ 

85 110 135 155 

26 26 32 32 

128 

2.7 

11 14 14 19 

15 15 20 20 

37 1, 441 , 531 , 5812 

37 ~5 44 ~6 53 ~6 58 ~6 

34 42 51 56.5 

3 2 2 1.5 

3.3 3.6 4 4.5 

18.7 23.4 29 32 

12 15 18 20 

10 14 17 19 

2.1 2.5 3.3 3.7 

3.5 4.2 5.6 6.3 

20.2 ~， 22 ~， 27.5 ~， 27.9 ~， 

21.6 ~， 23.6 ~， 29.7 ~， 30.5 ~， 

110 142 170 190 

88 114 140 158 

32 

12 12 12 18 

4.5 5.5 6.6 6.6 

0.25 0.25 0.3 0.3 

102 132 158 180 

4 4 6 6 

[Ö1I] [Ö1:J 

170 195 

32 40 

141 163 

2.7 2.7 

19 22 

20 25 

6413 75.5 13 

64 ~7 75.5 ~7 

63 73 

2.5 

5 5.8 

34 40.2 

24 27 

22 25 

4.2 4.8 

7 8.2 

32 ~， 34.9 ~， 

34.8 i , 38.3 ~， 

214 240 

175 203 

32 

12 16 

9 9 

0.5 0.5 

200 226 

6 8 

Table 256-1 
Unit: mm 

[;löl 

215 

48 

180.4 
2.7 

24 

30 

83 ~7 

81.5 

1.5 

6.5 

43 

32 

29 

9.5 

44.6 ~， 

276 

232 

48 

16 

11 

0.5 

258 

8 

M3x 8 M4x 8 M4x 10 M4x 8 M5x 12 M5x 12 M6x 16 

150 150 150 100 150 11.250 11.250 

77 100 122 140 154 178 195 

12.8 16.3 16.3 21.8 21.8 24.8 27.3 

4 5 5 6 6 6 8 

16 16 16 12 16 12 16 
M4x 7 M5x 8 M6x 10 M8x 10 M8x 11 M10x 15 M10x 15 

申 4.5x 10 申 5.5x 14 申 6.6x 17 申 9x 19 申 9x 22 申 11x 25 申 11x 29 

0.25 0.25 0.3 0.5 0.5 0.5 0.5 

4 4 4 4 8 6 8 

M3x 10 M4x 16 M5x 20 M5x 20 M5x 25 M6x 25 M6x 30 

66 86 106 119 133 154 172 

1.5 1.5 2 2 2 2.5 2.5 

56 73 90 101 113 131 150 

2 2 2 2.3 2.5 2.9 3.5 

084945 D才才口才 226 D才 32才 467 D才 52才 707 D才 68才 868 D才 932才 29 021623811 

d1121.5d22.0 S135 d1157.0 d2 2.0 S175 

• *The 0 , F and K values indicate relative position of individual 

gearing components (wave generator, flexpline , circular 

spline). Please strictly adhere to these values when designing 

your housing and mating pa叫s

• Please note that the circular spline face of sizes 14 through 40 

does not incorporate an O-ring groove. Please provide 

alternate sealing arrangements 

• Due to the deformation of the Flexspline during operation , 
it is necessary to provide a minimum housing clearance , 
dimensionsφa ， b , c 

l 阳…
Table 256-2 

Unil: kg 

因酬… Size
14 17 20 25 32 40 45 50 58 回

(kg) 0 .41 0.57 0.81 1.31 2.94 5.1 6.5 9.6 13.5 19.5 
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Table 258-1 
Unit: mm 

You can download the CAD files from our website: harmonicdrive.net 

Fig.257-1 

~ æJ it1 i'!Il i'!öl [CJ!l m ~ [Ö1I] [Ö1:J ~ 
~ 

甲A h6 50 60 70 85 110 135 155 170 195 215 

甲 B ， 128 141 163 180.4 

B2 2.7 2.7 2.7 2.7 

C 52.5 ~， 56.5 ~， 51.5 ~， 55.5 ~， 65.5 ~， 79 ~， 85 ~ 1 93 ~， 106 ~， 128 ~， 

SHF 16 '~8 161
8 9.5 ':0 10 ':' 12': 1 13 ':' 13.5 ':2 15 ':3 16 ':3 21 ': 3 

0 ,‘k 
SHG 161' 161' 9.51' 10 '~5 12 '~6 13 '~6 13.5 '~6 15 '~7 16 '~ 7 21 '~ 7 

02 23.5 26.5 29 34 42 51 56.5 63 73 81.5 

03'々 13 14 13 11.5 11.5 15 15 15 17 25.5 

E, 2.4 3 3 3.3 3.6 4 4.5 5 5.8 6.5 

E2 14.1 16 17.5 18.7 23 .4 29 32 34 40.2 43 

E, 7 7.5 8.5 12 15 18 20 24 27 32 

F 6 6.5 7.5 10 14 17 19 22 25 29 

甲G H6 48 60 70 88 114 140 158 175 203 232 

甲 H h6 70 80 90 110 142 170 190 214 240 276 

20 金01 21.5 金01 19 金01 20 纠 1 29 金。 l 34 .0 1 35 纠 1 39.5 金01 45.3 金0 1 54.5 金01

20 金01 21.5 金01 20 .01 22.5 纠 1 23.5 .01 28 纠 1 32.5 纠 1 36 .01 40.7 金01

(12.5) (13.5) (12.5) (13) (13) (1 7) (17.5) (17.5) (20) 

J, 2.5 2.5 8 9 10 14 

J2 7 7 7 6.5 (27) (30.5) (35.3) (40.5) 

J3 7 7 7 6.5 9.5 9.5 9.5 12.5 11.5 

J4 (7.5) (8) (8) (7.5) (11.5) 

K, 13.9 15.1 15.6 18.6 21.1 23.1 

K2 1.9 2.2 2.7 2.7 3.2 3.1 
叭iave 甲 L ， 22 27 32 42 47 62 69 79 90 106 
generator 

甲 L2j6 20 25 30 40 45 60 65 75 85 100 dimensions 
甲 L3 h9 38 59 59 69 84 96 

甲 L4 H7 14 19 21 29 36 46 52 60 70 80 

甲 Lsf7 20 25 30 45 

甲M ， 22 27 32 42 49 65 70 80 91.5 111 

甲 M2 h7 20 25 30 38 45 59 64 74 84 96 

甲 M3 42.5 57 62 72 81.5 96.5 

甲M4H7 14 19 21 29 36 46 52 60 70 80 

甲 N ， j6 20 25 30 40 45 60 65 75 85 100 

甲 N2 14.5 19.5 21.5 29.5 36.5 46.5 52.5 60.5 70.5 80.5 

0 , 10 10 10 10 10 12 15 15 15 20 

02 22.5 24.5 (19.5) 22.5 (30.5) (35) 35 41 48 54 

03 20 22 22 23 25 32 35 37 43 54 

P, 3 3 6 6 6 6 6 6 8 6 

P2 M3 M3 M3x6 M3x6 M3x6 M4x8 M4x8 M4x8 M4x8 M5叫。

甲 P3 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0 , 8 12 12 12 12 12 18 12 16 16 

甲 02 3.5 3.5 3.5 4.5 5.5 6.6 6.6 9 9 11 

甲 03 0.25 0.25 0.25 0.25 0.25 0.3 0.3 0.5 0.5 0.5 

甲R 64 74 84 102 132 158 180 200 226 258 

甲S 25.5 33.5 40.5 52 58 67 77 88 

T, 2 4 4 4 4 6 6 6 8 8 

T2 M3x6 M3x6 M3x8 M3x8 M4x8 M4叫。 M4x10 M5x12 M5叫2 M6叫6

T3 (angle) 22.5 0 150 150 15 0 150 15 0 100 150 11.250 11.250 

甲U 44 54 62 77 100 122 140 154 178 195 

V, 12 EA8 20 E. A 才 6 16 16 16 16 12 16 12 16 

V2 M3x5 M3x6 M3x6 M4x7 M5x8 M6叫。 M8x10 M8x11 M10x15 M10叫5

V3 申 3.5x6 申 3.5x6.5 申 3.5x7.5 申 4.5x10 申 5.5x14 申 6.6x17 申 9x19 申 9x22 申 11x25 申 11x29

V4 0.25 0.25 0.25 0.25 0.25 0.3 0.5 0.5 0.5 0.5 

叭1， 4 4 4 4 4 4 4 8 6 8 

叭h M3x6 M3x6 M3x8 M3x10 M4叫6 M5x20 M5x20 M5x25 M6x25 M6x30 

Minimum 甲a 38 45 53 66 86 106 119 133 154 172 
housing b 1 1 1.5 1.5 1.5 2 2 2 2.5 2.5 
clearance 

31 38 45 56 73 90 101 113 131 150 甲 C

d 1.7 2.1 2 2 2 2 2.3 2.5 2.9 3.5 

e 049585 059685 069785 084945 D才才口才 226 D才 32才 467 D才 52才 707 D才 68 才 868 D才 932才 29 021623811 

f d1121.5d22.0 S135 d1157.0 d2 2.0 S175 

T1-T2 equally spaced 
The bolts a陪 faclory installed to prevent 
misalignment between the flange ofthe flexspline 
and the outer race of the cross roller bearing 

平二
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Configurations for Size14 and 17 
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Configurations of Wave Generator AII Sizes 

Size 20 旦旦1生 17 二二

Size 25 

C 

( J4) 

Size 40 10 65 ) 3 ( 

Size 32 

J3 07 Tolerance range) 

Note 1 
See undercutting the housing on Page 240 for details 
* Refer to the confirmation drawing for de国l恒d dimensions 

Especially be ce此ain to check the delivered specifications 
since the conf阻 uration of the v旧ve generator varies 
depends on the size. (* Also see F阻 084-2 on Page 084.) 

• As the flexspline is subject to elastic deformation , the housing 

clearance should be φa ， b , c or more and it should not 

exceed 
• *The D1 and 03 sizes indicated by an asterisk are the 

mounting positions in the sha仕 direction and allowance ofthe 

three pa叫s (wave generator, flexspline , circular spline). Strictly 

observe these tolerances 

• The circular spline of sizes 14 to 40 does not have an O-ring 

groove (symbol: f) for sealing. Account for sealing during 

design and installation 

J3 
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E~F.T:忌'但曲目:1............................ r Table 259-1 
Unil: kg 

因酬……·噩噩 14 国 20 25 32 40 45 50 58 65 

1 Mass 1 0 45 1 0 63 1 0 89 1 1 44 1 3 1 1 5 4 1 6 9 1 10 2 1 14 1 1 20 9 1 0 .45 20.9 

• Installation sequence 

The wave generator is installed after the flexspline and circular spline. If the wave generator is not inser!ed into the flexspline last, gear teeth 
scuffing damage or improper eccentric gear mesh may resul!. Installation resulting in an eccentric tooth mesh (Oedoidal) will cause noise 
and vibration , and can lead to early failure of the gear. For proper function , the teeth of the flexspline and Circular Spline mesh symmetrically 

0.63 0.89 1.44 3.1 5.4 6.9 10.2 14.1 

E .. 
Standard lubrication for SHG/SHF series is 9陀ase

See "Engineering data" on Page 016 for details of the lubricant 

Application guide 

As the gear unit is shipped with the outer race ofthe cross roller bearing and the flexspline temporarily bolted together, grease 
is not applied other than the gear teeth. Re他r to the following application guide for 9陀ase application instructions 

Assembly order for basic three elements Fig.260-2 

Flexspline/CRB ouler ring 

Application guide Table 259-1 

Wave generalor 

Cross roller bearing (ouler race) Circular spline 

f APP川叫9 of 
grease before inslallalion 一怜

Flexspline 
Thickness of 
diameler of wave 

Fill Ihe inner wall wilh grease in 
accordance wilh Ihe values lisled 
below 

Wave Generator 

Flexspline/CRB inner ring 

Nole: 00 nol assemble 
v\阳ve Generalor from 
D旧phram of Flexspline 

.• 

叭阳ve generalor 

• Precautions on assembly 

* CRB: Cross roller bearing 

Application quantity 

It is extremely impo叫ant to assemble the gear accurately and in 
proper sequence. For each of the three components , utilize the 
following precautions 

Wave generator 

1. Avoid applying undue axial force to the wave generator 
during installation. Rotating the wave generator bearing 
while inser!ing it is recommended and will ease the process 

2. Extra care must be given to ensure that concentricity and 
inclination are within the specified limits (see page 253) 

3. Installation bolts on the Wave Generator and Flexspline should 
not interfere each other. 

Flexspline 

1. Mounting surfaces need to have adequate flatness , 
smoothness, and no distor!ion 

2. Especially in the area of the screw holes, burrs or foreign 
matter should not be present 

3. Adequate clearance with the housing is needed to ensure no 
interference especially with the major axis of flexspline 

4. Bolts should rotate freely when installing through the mounting 
holes of the flexspline and should not have any irregularity due 
to the shaft bolt holes being misaligned or oblique 

5. 00 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 to the specified torque. Tighten 
them in an even , crisscross pattern 

6. The flexspline and circular spline are concentric after 
assembly. After installing the wave generator bearing , if it 
rotates in unbalanced way, check the mounting for dedoidal or 
non-concentric installation 

7. Care should be taken not to damage the flexspline diaphragm 
or gear teeth during assembly 

Avoid hitting the tips of the flexpline teeth and circular spline 
teeth. Avoid installing the CS from the open side of the 
flexspline after the wave generator has been installed 

ET隔四I冒雨胃E帽回幅幅

Maintain the recommended tolerances shown in Figure 260-1 and 
Table 260-1 for peak performance Fig. 260-1 

Circular spline 

The circular Spline must not be deformed in any way during the 
assembly. It is pa此icularly impo叫ant that the mounting surfaces 
are prepared correctly 

1. Mounting surfaces need to have adequate flatness , 
smoothness, and no distor!ion 

2. Especially in the area of the screw holes, burrs or foreign 
matter should not be present 

3. Adequate relief in the housing corners is needed to prevent 
interference with the corner of the circular spline 

4. The circular spline should be rotatable within the housing. Be 
sure there is not interference and that it does not catch on 
anything 

5. Bolts should not rotate freely when tightening and should not 
have any irregularity due to the bolt hole being misaligned or 
oblique 

6. 00 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. Avoid pinning the circular spline if possible as it can reduce 
the rotational precision and smoothness of operation 

Unil: mm 

* The value in the parentheses indicates that 叭lave Generator does not have an Oldham coupling 

FD FD 

Rust prevention 

Although Harmonic Orive@ gears come with some corrosion 
protection , the gear can rust if exposed to the environmen!. The 
gear external surfaces typically have only a temporary corrosion 
inhibitor and some oil applied. If an anti-rust product is needed , 
please contact us to review the options 
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Features 

CSD Gear Units 
Available in two form factors , the CSD series gear units offer zero backlash while remaining lightweight and compact 
These units are ideal for humanoid robots , aerospace, semiconductor equipment and many other critical applications 
Ratios available are from 50: 1 to 160: 1 

Features 

• Zero backlash 
• Compact design 
• Hollowsha仕 (2UF only) 

• High-Ioad capacity 
• Lightweight 

Structure of CSD Gear Unit 

-57-

Oulpul flange 

Cross roller 
bearing 

CSD-2UH 

Circular Spline 

Wave Generalor 

Flexspline 

Oulpul flange 

Cross roller 
bearing 

Fig.210-1 

CSD-2UF 

Circular Spline 

Wave Generalor 

Flexspline 

Ordering Code 

CS0-20- 100- 2UH SP 

Table 211-1 

~ [;Jflll læm1Il W;rU;]J remmtmpmmmmu;m 
14 50 100 2UH= Unil Iype Blank= Slandard producl 
17 50 100 (Size 141050) SP = Special specificalion code 
20 50 100 160 2UF= Hollow shaft 

CSO 
25 50 100 160 (Size 141040) 

32 50 100 160 

40 50 100 160 

50 50 100 160 

* The reduction ratio value is based on the following configuration: Input: wave generato飞 fixed: circular spline , output: flexspline 

Technical Data 

-::mm冒冒冒1臼r... 
• CSD-2UH Table 211-2 

17 7300 3500 0.054 0.055 

20 6500 3500 0.090 0.092 

25 5600 3500 0.282 0.288 

32 4800 3500 1.09 1.11 

40 4000 3000 2.85 2.91 

50 3500 2500 8.61 8.78 

(N喇 Momenl of inertia: 1• G02 

• CSD-2UF Table 211-3 

17 7300 3500 0.054 0.055 

20 6500 3500 0.090 0.092 

25 5600 3500 0.282 0.288 

32 4800 3500 1.09 1.11 

40 4000 3000 2.85 2.91 

(N喇 Momenl山ertia: 1= + G02 
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E 亘sions CSD-2U 圃， E 盟sions CSD-2U .. 
Fig.212-1 Fig.213-1 

w-x 

~ 
r;sm i l'l! irj I!l. I$l ~. ~!Il 

甲A h7 70 80 90 110 142 170 

B 22 22.7 26.8 31.5 37 45 

C 0.5 0.5 2.3 2.1 2.8 6.5 

甲D H7 48 56 64 80 106 132 

甲E H7 11 15 20 24 32 40 

甲F 9 9 18 22 29 37 

甲G H7 30 34 40 52 70 80 

甲H 49 59 69 84 110 132 

甲 I h7 70 80 90 110 142 170 

J 4.9 5 .4 4.8 5.5 6 7 

K 2.5 2.5 2.5 3 3 3 

L 12.9 13.4 16.8 19.5 22 27 

M 2.8 '8 2 2.8 'S' 2.8 'S' 3 .4 'S' 3.5 'S' 3.6 '8 2 

N 4-81 5-81 5.2 8, 6.38 , 8.68 , 10.38 , 

甲OCPCD) 17 21 26 30 40 50 

P 4 4 4 4 4 4 

Q M3 M3 M3 M3 M4 M5 

甲RCPCD) 64 74 84 102 132 158 

s 6 8 8 10 10 10 

甲T 3.4 3 .4 3.4 4.5 5.5 6.6 

甲UCPCD) 42 50 60 73 96 116 

V 8 10 8 8 8 12 
叭/ M3x5 M3x6 M4x8 M5x8 M6x10 M6x10 

X 34.5xO.80 38.0x1.50 S48 S60 S80 S100 

Y 49.0x1.50 59 .4x1 .20 S70 S85 S115 S140 

甲Z 38 45 53 66 86 106 

Mass (kg) 0.50 0.66 0.94 1.7 3.3 5.7 

R 甲 S v-w S 甲 T

工
且v

h
z
一
岳

h
Z
J飞
鸟u

h
Z
U
L
昏

* Please refer to the confirmat旧n drawing for detailed dimens旧ns

* See Fig 口 64-2 on Page 064 for the wave generator form factor 

Table 213-1 
Unit: mm 

* Please refer to the confirmation drawing for detailed dimensions 

* See Fig 口 64-2 on Page 064 for the wave generator form factor 

Table 212-1 
Unit: mm 

s;mmm r;sm i l'll irj I!l. ~ ~. ~!Il 1;1. 

甲A h7 55 62 70 85 112 126 157 

B 25 26.5 29.7 37.1 43 51.7 62.5 

C 23 24.5 27.7 34.1 40 47.7 58.5 

D 2 2 2 3 3 4 4 

E 0.5 0.5 0.5 0.5 1 1 1 

甲F h7 42.5 49.5 58 73 96 108.5 136 

甲G H7 11 15 20 24 32 40 50 

甲H H7 11 11 16 20 30 32 44 

甲 I H7 12 14 18 24 32 36 48 

甲J 31 38 45 58 78 90 112 

甲K h7 55 62 70 85 112 126 157 

L 5 5 5 5.5 5.5 6 7 

M 1.7 'S' 1.7 'S' 1.7 '8 2 2.6 '8 2 2.5 'S' 3.4 'S' 3.2 '8 2 

N 14.8 16.3 18.8 23.7 30.6 36.5 44.3 

。 4X1 5 -~ 1 5.2 8, 6.38 , 8.68 , 10.38 , 12.78 , 

甲PCPCD) 17 21 26 30 40 50 60 

甲QCPCD) 49 56 64 79 104 117.5 147 

R 6 10 12 18 18 18 22 

甲S 3.4 3.4 3 .4 3.4 4.5 5.5 6.6 

T 4 4 4 4 4 4 4 

U M3 M3 M3 M3 M4 M5 M6 

甲VCPCD) 25 27 34 42 57 72 88 
叭/ 10 8 8 8 10 10 10 

X M3x7 M5x8 M6x9 M8x12 M8x12 M10叫5 M12叫8

甲Y 38 45 53 66 86 106 133 

Z 3 3 3.5 4.5 5 6.5 7.5 

Mass (kg) 0.35 0.46 0.65 1.2 2.4 3.6 6.9 

·由于零部件的制造方法(铸造、机械加工)不同，公差也存在差异。关于没有注明公差的尺寸，如需了解公差范围，请咨询本公司或授权代理商。

'直噩噩IriI回I;lïlï!Ui;lïi' See "Engineering data" for a description of terms 
Table 214-1 

ER四目相眼冒.，See "Engineering data" for a description of terms 
Table 214-2 

·由于零部件的制造方法(铸造、帆，械加工)不同，公差也存在差异。关于没有注明公差的尺寸，如需了解公差范围，请咨询本公司或授权代理商。
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E.e!白宫i!:ffi而E百旧日回lliY写回~…

Ap陀cision cross roller bearing is built in the gear unit to directly suppo同 the externalload (output flange).Check the maximum moment load , 
life of the bearing and static safety coefficient to 仙lIy bring out the pe厅Ormance of the unit type. See Page 030 to 034 of "Engineering data" 

for each calculation formula 

Table 214-3 
See "Engineering data" for a description of terms EE噩噩tmr:1UjiU#J#盟

• Checking procedure 

(1) Checking the maximum moment load (Mmax) 
T2 

Maximum moment load (M max) 三副lowable moment (Mc) 

(2)Checking the life 

C副 culate the radialload (Fra叫 and the average axialload (Fæ叫

Calculate the maximum mom凹t load (M max) 
K1 

C副 culate the radialload coe仔阳ent (x) and the axialload 
coeffk:ient (y) 

K2 

(3) Checking the static safety coefficient 

Calculate the 5t副 c equl'V副 ent radial load c但.ff k:ient (Po) 

K3 Reduclion 
ralio 
50 Check the 5tatic 5alety coefficient. (15) 

81 

• Output bearing specifications 

The specifications of the cross roller bearing are shown in Table 220-1 and -2 

Table 220-1 
Pltcoh f aclrmc||e |edr la [tJill'!i!ll I:JrnIIilm'[rml mrnl ~lmI'li1;lÍä"，.，，，，.oilmml~ri 剧|口wable

lm'nI I!I!: R I :E!!lIiI!NjTi!ijlIil旧1!i!!òlmml:_:mr.EI~i!imI!i!!òlmml:" !IIiiI liIliiI m l ;m imlll1l mml :8 

lIIin lIIin 
lIi'iI liIliiI rEmlmIIII lIIin lIIin m m liIl liIl lIIiDIImlÖI 

14 0.035 0.0095 47 480 60.7 620 41 4.2 4.38 1.3 10.1 6.74 

17 0.0425 0.0099 52.9 540 75.5 770 64 6.5 7.75 2.3 11.3 7.58 

20 0.050 0.0102 57.8 590 90 920 91 9.3 12.8 3.8 12.4 8.28 

25 0.062 0.0130 96.0 980 151 1540 156 16 24.2 7.2 20.5 13.8 

32 0.080 0.0144 150 1530 250 2550 313 32 53.9 16 32.1 2.15 

40 0.096 0.0151 213 2170 365 3720 450 46 91 27 45.6 3.05 

50 0.119 0.0192 348 3550 602 6140 759 77 171 51 74.4 4.99 

• CSD-2UH 

82 

Reduclion 
ralio 

100 or more 

K2 

K3 

K1 

81 

82 

Pltcoh f aclrmc||e |edr la [tJill'!i!ll I:JrnIIilm'[rml mrnl ~lmI'li1;lÍä"，.，，，，.oilmml~ri 1~ r'iTi'i'm'ñEJUi~"'il_!1I_i1i*.:it# il 剧|口wable

lm'nI I!I!: R I :E!!lIiI!NjTi!ijlIil旧1!i!!òlmml:_:mr.EI~i!imI!i!!òlmml:" lImI liIliiI m l ;m imlll1l mml :8 

lIIin lIIin 
lIi'iI liIliiI rEmlmIIII lIIin lIIin m m liIl liIl lIIii1IIm!1 

14 0.050 0.0118 57.8 590 90 920 91 9.3 12.8 3.8 12.4 8.28 

17 0.060 0.0123 104 1060 163 1670 124 12.6 15.4 4.6 22.2 14.9 

20 0.070 0.0128 146 1490 220 2250 187 19.1 25.2 7.5 31.2 20.9 

25 0.085 0.0134 218 2230 358 3660 258 26.3 39.2 11.6 46.6 31.2 

32 0.111 0.0168 382 3900 654 6680 580 59.1 100 29.6 81.7 54.7 

40 0.133 0.0215 433 4410 816 8330 849 86.6 179 53.2 92.6 62.0 

Table 220-2 • CSD-2UF * The values in this table are reference values. The minimum value is approximately 80% of the displayed value 

Table 214-5 Unit: Ncm 

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

• CSD-2UF Table 214-4 Unit: Ncm 

E望fSIiIIili阻四nu主_..

• CSD-2UH 

(Nole) 
* The ba四c dynamic raled load means a ce时ain slalic radiallo ad so Ihal Ihe ba四c dynamic raled lile 01 Ihe roller bearing is one million rolalions 
* The basic slalic raled load means a slalic load Ihal gives a cerlain level 01 conlacl slress (4 kN/mm 2) in Ihe cenler 01 Ihe conlacl area belween Ihe rolling 

elemenl receiving Ihe maximum load and Ihe orbil 
* The value 01 Ihe momenl sli忏ness is Ihe average value 
* Allowable momenl load is Ihe maximum momenl load Ihal may be applied 10 Ihe oulpul shaft. Please adhere 10 Ihese values lor oplimum pe厅ormance

The value 01 Ihe momenl sliffness is Ihe relerence value. The lower-limil value is approximale 80% 01 Ihe displayed value 
剧lowable ax旧 1 or radial load is Ihe value Ihal salislies Ihe reducer lile when eilher a genuine radialload or an ax旧 1 load is applied 10 Ihe main shafl 
(When rad旧Iload is Lr+R=Omm , and ax旧Iload is La=Omm) 

See "Engineering data" for a descript旧n of terms. The values in the table below vary depending on 
the use conditions, use them as reference values 

'E费回阴阳回回胃.m丽11- .. 

Table 215-1 Unil: Nm • CSD-2UH 

221-1 Fi 

Recommended tolerances for assembly 

Input 叭Iave generator 
Output: Circular spline 
Fixed: Flexspline 

Unil: Nm Table 215-2 • CSD-2UF 

• CSD-2UH 

叶 '1-0.010 

0.012 

0.007 

0.010 

0.025 

0.010 

0.010 

0.007 

0.010 

0.025 

a-b-c-d-e 

Table 215-3 Unil: Nm 

回…噩-…·团… 20 2…·噩… 40 50 

See "Engineering data" for a description of terms -::.f3li!íY司ßiTiIlliTì百四司_..

221-2 
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Fi 

3700 

4100 

3600 

1800 

2100 

1800 

980 

1000 

980 

450 

500 

450 

220 

260 

220 

150 

160 

88 

84 

50 

100 

160 

• 国

0.010 

0.010 

0.010 

0.010 

0.031 

0.010 

0.010 

0.010 

0.010 

0.031 

0.010 

0.010 

0.010 

0.010 

0.031 

• CSD-2UF 

a-b-c-d-e 

Table 215-4 Unil: Nm 
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For peak performance of the gear, it is essential that the following tolerances be observed when assembly is complete 
Pay careful attention to the following points and maintain the recommended assembly tolerances to avoid grease leakage 

叭角rp and deformation on the mounting surface 

Blocking of fo陀 ign matter 
Problems caused by burrs, raised surfaces and location around the tap area ofthe mounting holes 

Insufficient chamfering on the housing mount 
Insufficient radii on the housing mount 

Recommended Tolerances for Assembly 

Design Guide 

-E丽曰1 F.iIl，hEur，11iffi回iiTT:丽Ti1'iWli1ii'回国 .. • 
•••• Fig.223-1 

CSD-2UF 

Fig. 222-1 

川喜哥 ! i 运
_lj一_LJL H7 一一

CSD-2UF 

卜川
CSD-2UH 

E
E
E
E
B
ω
E


i IL 

Oulpul flange side 

CSD-2UH 

Case side 

Table 223-1 

Installation on output flange side and resulting transmission torque 

• CSD-2UH 

• 

Table 222-1 Unit: mm 

0.028 

0.015 

0.030 

0.026 

0.012 

0.022 

0.024 

0.012 

0 口22

0.017 

0.012 

0.019 

0.015 

0.010 

0.018 

Table 223-2 • CSD-2UF 

Fig. 224-1 

a 
CSD-2UF 

a 

CSD-2UH 

EE噩噩噩mn... 

Grease lubrication is standard for the CSD-2UH and CSD-2UF 
There is no need to add or apply grease upon installation since 
the products are shipped with the grease applied 
See table below for recommended housing dimensions. These 
dimensions must be maintained to prevent damage to the gear 
and to maintain a proper grease cavity 

Recommended housing dimensions • 

Table 223-3 

• Bolt connection to housing and resulting transmission torque 

• CSD-2UH 

Unit: mm 

-Gf5冒lßi胃

Table 224-1 

* For the wave generator facing downward 
材 For the wave generator faαng upward 

Table 223-4 

• 刻-…
Number of bolls 6 8 8 10 10 10 

Boll size M3 M3 M3 M4 M5 M6 

Pilch circle m町1 64 74 84 102 132 158 

Boll lighlening lorque Nm 2.4 2.4 2.4 5.4 10.8 18.4 

Torque Iransmission Nm 80 123 140 359 743 1259 
capacity (boll only) 

• CSD-2UF 
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Sealing area and Ihe recommended sealing melhod for Ihe unil Iype Table 224-3 

r.di#l#l i#j".II.I.I'I#i*'pm1 1 ~<=tíi']ll lllial[.[S5 1 
P lIil'iIiiJS1l jTiTil 

Pass-through hole in the center 
。f the output flange and the Use O-ring (supplied with the 

Oulpul 。utput flange mating face product) 

side Screw lock agent with sealing e忏ectMounting screw area 
(Lock甘te 242 is recommended) 

Flange mating face Use O-ring (supplied with the product) 
Inpul 
side Motor output shaft 

Please select a motor which has an 
。 il 四al on the output shaft 

The following sealing mechanism is required to prevent grease 
leakage and maintain the high durabilily of the gear 

• Rotating Parts ......••.....••... Oil seal (with a spring) 
Surface should be smooth (no scratches) 

• Mating flange ...……………。-ring and seal adhesive 
Take care regarding distortion on the plane 
and how the O-ring is engaged 

• Screw hole area…….......… Screws should have a thread lock (Locktite 
242 is recommended) or seal adhesive 

(Note) If you use Harmonic Grease@4BNo.2Iubric副on ， strict sealing is required 

(Table 223-1 10 223-4/Noles) 
1. The malerial of Ihe Ihread musl wilhsland Ihe clamp lorque 
2. Recommended boll: JIS B 1176 sockel head cap screw / Slrenglh range : JIS B 1051 over 12.9 
3. Torque coefficienl: K=O.2 
4. Clamp coefficienl: A=1 .4 
5. Tighlening friclion coefficienlμ=0.15 
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Features 

Structure of SHD gear unit 

CRB 

Flexspline 

(Oulpul) 

Boll 10 prevenl 
separalion 

Application example , SHD series 

SCARA robot 
SHD is ideal when space is limited 

-65-

Fig. 268-1 

CRB ouler ring 

旦旦且巴且坚
(CRB inner ring) 

叭归ve generalor 

(Inpul) 

* CRB: Cross rol恒 r bearing 

SHD series 

Axially compact, these gear units feature a large hollow input shaft 

and a robust cross roller bearing so loads can be mounted directly 

to the unit without the need for additional support bearings 

Features of SHD series 

• Zero Backlash 

• Ultra-flat design - 15% thinner than the SHF Series 

• Large Hollow Input Shaft 

• Accuracy <1 arc-min (most sizes) 

• Rigid cross roller output bearing 

• Lightweight - 30% lower weight than Standard SHF Series 

Shaft thickness Fig. 268-2 

SHF series (2S0) 

们嗯F 直E叩
SHD series 

Fig. 269-1 

Ordering Code 

SHo - 20 - 100-

自盟国 S国 CJm回

14 50 100 

17 50 100 

20 50 100 
SHD 

25 50 100 
32 50 100 

40 50 100 

叫 The reduclion ralio value is based on Ihe following configuralion 
Inpul: wave generalor, fixed: circular spline, oulpul: flexspline 

Technical Data 

14 

17 

20 

25 

32 

40 

(N喇 1. Momenl of Inerlia: 1寸GD2

2. See Raling Table Definilions on Page 12 for delails of Ihe lerms 

160 

160 

160 

160 

2SH -SP 

Table 269-1 

E圆圆 ~冒m理E姐回-
L叭1= Lighlweighl 

2SH = Simplicily Unil SP= Special specificalion 

2UH = Gear Unil code 
Blank=Slandard producl 

7300 3500 0.054 0.055 

6500 3500 0.090 0.092 

5600 3500 0.282 0.288 

4800 3500 1.09 1.11 

4000 3000 2.85 2.91 
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You can download !he CAD files from our websi!e: harmonicdrive.ne! Fig. 270-1 

D 

Li:J 
Nole 才

See underculling lhe housing on Page 240 for delails 
* Please refer to the confirmat阳 n drawing for detailed dimensions 
* See Fig. 040-3 on page 040 for the shapes of the wave generator 

时 二二二甲 咀

甲A h6 49 -~016 

申 B ， 39.1吧1

B, O.8~15 

申C H7 11飞，，~

D 17.5 纠 1

E, 15.5 

巳 2 

F 2.4 
G 女 1.8 

H 4 -~1 
|六 15.7 -~2 
申 J h7 70 -~03J 
甲 K H7 50吧。药

L 8 

申M 3.5 

申N 0.25 

甲O 64 

P, 2 

P, M3 

P, 6 

P, 22S 

甲Q 17 

R, 4 

R, M3 

申S 0.25 

申T 43 

U, 8 

U, M3 

V 4.5 

申W 0.25 

X, CO.4 
X, CO.4 
Z, 51",' 
Z, 2飞苟

甲a 36.5 
Minimum b 
housing 

31 clearance 申C

d 1.4 
e d37.1 dO.6 

f d54.38d1.19 

g 049585 

h 1.5 

Mass (kg) 0.33 

• The following dimensions can be modified t。
accommodate 
Wave Generator: C 

Flexspline: 0 and P 

。rcu阳 r Spline: X 1 and X2 
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Table 271-1 Un 比 mm

由 回 圄 圄 咽

59 8019 69 -8019 84 -8 022 110-8022 132 -80 

48'8 1 56.8->)5 1 70.5可 1 92'8 1 112.4'ii' 
1.1 咱 药 1.4'8 25 1.7'2 25 2咱口 Z 

2.2'2 25 

15"'8
018 20吧。" 24节日" 32节。药 40 '8 H元

18.5 "" 19 到 1 22 到 1 27.9 到 1 33 到 1

16.5 17 20 23.6 28 

2 2 2 4.3 5 

3 3 3.3 3.6 4 

1.6 1.2 0.4 0.6 0.8 

5J1 5.2J1 6.35 -81 8.6 j1 10.3 -81 

16.9 乌2 17.8 -S2 21.6 -S2 27.3 -8 2 32.2 -S2 

80-8 Q3 C 90 ~035 110-8 035 142 -~040 170 -~ 04旧
61 '20

3] 71~mo 88'8 035 114~O 140~ 口4口

12 12 12 12 12 

3.5 3.5 4.5 5.5 6.6 

0.25 0.25 0.25 0.25 0.3 

74 84 102 132 158 

2 2 4 4 4 

M3 M3 M3 M4 M4 

6 6 8 10 10 

150 150 150 150 150 

21 26 30 40 50 

4 4 4 4 4 

M3 M3 M3 M4 M5 

0.25 0.25 0.25 0.25 0.25 

52 61 .4 76 99 120 

12 12 12 12 12 

M3 M3 M4 M5 M6 

4.5 4.5 6 8 9 

0.25 0.25 0.25 0.25 0.3 

CO.4 CO.5 CO.5 CO.5 CO.5 

CO.4 CO.5 CO.5 CO.5 CO.5 
68.1 咱 1 78咱 1 94.8咱 1 123~1 148咱 1

2~25 2.7'8 25 2 .4咱 药 2.7咱 药 2.7吧 药

45 53 66 86 106 

1.5 1.5 2 2.5 

38 45 56 73 90 

1.8 1.7 1.8 1.8 1.8 

d45.4dO.8 d53.28dO.99 d66.5d1.3 d87.5d1.5 d107.5d1.6 

d64 Od1 5 d72 口 d2.0 d88.62d1.78 d1170d20 d142d2.0 

059685 069785 084945 01101226 01321467 

1.5 1.5 1.5 3.3 4 

0.42 0.52 0.91 1.87 309 

• *The G and I sizes indicated by an asterisk are the mounting positions in the shaft direction and 

allowance of the three pa吐s (wave generator, flexspline , circular spline). Strictly observe these 
sizes as they a何éct the pe斤。rmance and strength 

• As the flexspline is subject to elastic deformation, the inner wall should be 申a ， b, c or m。陀 and
it should not exceed 申d to prevent possible contact with the housing 

-:r.回iiTiTiF.'l配到丽II F.fïti See "Engineering data" for a descript旧 n of terms 

EiE回回到国l'ilS理圃，See "Engineering data" for a descript旧 n of terms 

EEi盟国Hili.ii且出温 ... See "Engineering da国 11 for a descrip甘。n ofterms 

匈嘱~圈~ 回 咽 圄
Nm 2.0 3.9 7.0 

T, 
0.2 0 .4 0.7 kgfm 

Nm 6.9 12 25 
T, 

kgfm 0.7 1.2 2.5 

x104Nm/rad 0.29 0.67 1.1 
K, 

kgfm/arc min 。口 85 0.2 0.32 

x104Nm/rad 0.37 0.88 1.3 
K, 

kgfm/arc min 0.11 0.26 0.4 

Rati。 x104Nm/rad 0 .47 1.2 2.0 
K, 

50 kgfm/arc min 0.14 0.34 0.6 
x10-4rad 6.9 5.8 6.4 

自1
arcπlI n 2.4 2.0 2.2 

x10-4rad 19 14 19 
自2

arcπlI n 6.4 4.6 6.3 

x104Nm/rad 0.4 0.84 1.3 
K, 

kgfm/arc min 0.12 0.25 0.4 
x104Nm/rad 0 .44 0.94 1.7 

Rati。
K, 

0.13 0.28 0.5 kgfm/arc min 
1∞。r x104Nm/rad 0.61 1.3 2.5 more K, 

kgfm/arc min 0.18 0.39 0.75 
x10-4rad 5.0 4.6 5.4 

自1
arcπlI n 1.7 1.6 1.8 

x10-4rad 16 13 15 
自2

arcπlI n 5.4 4.3 5.0 

"The values in this table are reference values. The minimum value is approximately 80% of the displayed value 

国 圄
14 29 

1.4 3.0 

48 1 口B

4.9 11 

2.0 4.7 

0.6 1.4 
2.7 6.1 

0.8 1.8 

3.7 8 .4 

1.1 2.5 

7.0 6 .2 
2.3 2.1 

18 18 

6.1 6.1 

2.7 6.1 

0.8 1.8 

3.7 7.8 

1.1 2.3 

4.7 11 

1.4 3.3 

5.2 4.8 

1.8 1.7 

13 14 

4.5 4.8 

Table 273-1 
Unit: X10

4
rad (arc.min) 

Table 273-3 

咀
54 

5.5 

196 

20 

8.8 

2.6 

11 

3.4 

15 

4.5 

6.1 

2.1 

18 

5.9 

11 

3.2 

14 

4.2 

20 

5.8 

4.9 

1.7 

14 

4.8 
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A precision cross roller bearing is built in the unit type to directly 
suppo同 the externalload (output flange) 

Check the maximum moment load , life of the cross roller bearing 

and static safety coefficient to fully bring out the performance ofthe unit type 

See page 030 to 034 of "Engineering data" for each calculation formula 

• Checking procedure 

。) Checking the maximum moment load (M max) 

Calculate the maximum moment load (Mmax) M缸imum moment load (Mmax) 三 allowable moment (Mc) 

Recommended tolerances for assembly Fig.281-1 

(2) Checking the life 

-H丽曰IF.l1l'i1'iIF.T盲目1F.T莓~

For peak performance of the gear, it is essential that the following 
tolerances be observed when assembly is complete 
Pay careful attention to the following points and maintain the 
recommended assembly tolerances to avoid 9陀ase leakage 

• Warp and deformation on the mounting surface 
• Blocking of foreign matter 
• Problems caused by burrs, raised surfaces and location around 

the tap area ofthe mounting holes 
• Insufficient chamfering on the housing mount 
• Insufficient radii on the housing mount 

Calcu阳lte the average radial load (Frav) and the average 缸ialload (Faav) Calcu国te the rad国 I load coefficient (x) and the 缸国Iload

旦旦堂旦的

(3)Checking the static safety coefficient 

叫如…

• Output bearing specifications 

The specifications of the cross roller are shown in Table 280-1 

…二
川
川
一
行
-
m一
药-
m
u
-
m
w

刀
一
但-
m出
一
四-m一
制

Table 280-1 

川

-
m
-
u
-
u
-
M
-
m

(Nole) * The basic dynamic raled load means a certain slalic radialload so Ihal Ihe basic dynamic raled life of Ihe roller bearing is one million rolalions 
* The basic slalic raled load means a slalic load Ihal gives a certain level of conlacl slress (4 kN/mm 奇 in Ihe cenler of Ihe conlacl area belween Ihe 

rolling elemenl receiving Ihe maximum load and Ihe orbil 
* The value of Ihe momenl sli忏ness is Ihe average value 

* As the life of the cross roller bearing of the unit of the reduct旧n ratio corresponding to the table belowσ.able 280-2) is shorter than that 飞 e ) of the gear during operat旧n under the 
allowable moment load , considera甘。n should be made in designing the load condition and the lifetime 

A I I B 

ω
Q
C
而
」
ω
一
。U
F
m
c
-
ω
3

。
二

E
E
ω
E
E
B
ω

应
用

(Nole)The life of Ihe gear indicales Ihe life (L 10=7000 hours) of Ihe wave generalor bearing when il operales al 2000rpm inpul rolalional speed and Ihe raled 
lorque (see "Life of Ihe wave generalor" on Page 012) 

-69-

Recommended tolerances for assembly 
Table 281-1 

Unit mm 

由旷\甲 回 唱E 圄 圄 回 面
a 0.016 0.021 0.027 0.035 0.042 0.048 
φb 0.015 0.018 0.019 0.022 0.022 0.024 
c 0.011 0.012 0.013 0.014 0.016 0.016 
d 0.008 0.010 0.012 0.012 0.012 0.012 
φe 0.016 0.018 0.019 0.022 0.022 0.024 
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Installation and transmission torque on (A) side 

由~甲 回 咽 因

Number 01 bolls 8 12 12 

Boll size M3 M3 M3 

Pilch Circle 64 74 84 
Diameler 

m町1

Clamp Nm 2.0 2.0 2.0 
lorque 

Transmission Nm 108 186 210 
lorque 

(Notes) 1. The material ofthe thread must withstand the clamp to叫ue

2. Recommended bolt: JIS B 1176 socket head cap screw 
Strength range : JIS B 1051 over 12.9 

Installation and transmission torque on (B) side 

由~ 咽 咽

Number 01 bolls 8 12 

Boll size M3 M3 

Pilch Circle 43 52 
Diameler 

m町1

Effeclive deplh mm 4.5 4.5 
01 scr酬 pa时

Clamp Nm 2.0 2.0 
lorque 

Transmission 
Nm 

lorque 
72 130 

因

12 

M3 

61 .4 

4.5 

2.0 

154 

(Notes) 1. The material ofthe thread must withstand the clamp torque 

2. Recommended bolt: JIS B 1176 socket head cap sc陀W

Strength range : JIS B 1051 over 12.9 

Table 282-2 

圄 回 面

12 12 12 

M4 M5 M6 

102 132 158 

4.5 9.0 15.3 

431 892 1509 

3. Torque coefficient: K=0.2 
4. Tightening coefficient: A=1 .4 
5. Tightening friction coefficientμ=0.15 

Table 282-3 

因 回 啤

12 12 12 

M4 M5 M6 

76 99 120 

6 8 9 

4.5 9.0 15.3 

321 668 1148 

3. Torque coefficient: K=0.2 
4. Tightening coefficient: A=1 .4 
5. Tightening friction coefficientμ=0.15 

* Since Ihe Ilange malerial on Ihe case side is AL (aluminum), be sure 10 lighlen Ihe boll 10 Ihe specified lorque as described above 
1I Ihe lighlening lorque exceeds Ihe above value , Ihe correcl Iransmission lorque may nol be secured or Ihe boll may be loosened 
Use washers inslead 01 putting Ihe aluminum direclly on Ihe boll-bearing surface when lighlening wilh Ihe boll lrom Ihe A side 

When the housing interferes with corner "A" shown below, an 

undercut in the housing is recommended 

Mounting pilot Fig.283-1 
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Recommended housing undercut 

r、J

o 

Fig. 283-2 

rm:f，i~四日前毒面，

SHD系列的输出部会根据固定的位置而发生改变。
此外，减速比和旋转方向也会发生变化，其关系如下所示。

··四画画面回国田面-

Standard lubrication for SHD series is grease lubrication 
See "Engineering data" on Page 016 for details of the lubricanl 

Recommended minimum housing clearance 

These dimensions must be maintained to prevent damage to the 
gear and to maintain a proper grease cavity 

Minimum housing clearance 

表216-1

且~I '1m 1 '\(/ 1 四 | 国 | 四 | 也

归 1 36.5 1 45 1 53 1 66 1 86 1 106 
b1 1(3) 1 1(3) 11.5(4.5) 1 1.5(4.5) 1 2(6) 12.5(7.5) 

申 c 1 31 1 38 1 45 1 56 1 73 1 90 

dI 1.4 I 1.8 I 1.7 I 1.8 I 1.8 I 1.8 

e1 1.5 1 1.5 1 1.5 1 1.5 1 3.3 1 4 

(Nole) The value in parenlhesis is Ihe value when Ihe wave generalor is lacing upwa时

Application guide 

圄216-1

Circular spline 

Flexspline 

Recommended minimum housing clearance Fig. 283-4 

Maximum Lenglh lor Inslallal旧n

(Intern副 diameter is d 头
used for attachment) 

As the SH 0 series is shipped with the outer race of the cross rolier bearing and the flexspline temporarily bolted together, grease is applied to the gear 
teeth , the periphery of the flexspline and the tooth groove of the circular spline. Refer to the foliowing application guide for grease application instruclions 

Application guide 

Flexspline 

Application quantity 

Applicalion qly 5 9 

Circular spline 

Thickness 01 diameler 01 
wave generalor bearing 

Apply grease 10 inner 
surface in accordance 
wilh a value shown 
below 

13 24 

Wave Generator 

f尸广A邮炯阳Apply 1刚附pμ内Iy 恤 C 叫 01 
grease belore inslalialion 

Table 284-1 

Fill cavily belween 
relainer and bearing 
wilh grease 

51 

Unil: 9 

ml 
99 
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• Assembly order of the three basic elements 

The wave generator is installed a仕er the f1exspline and circular spline. If the wave generator is 
not inserted into the f1exspline last, gear teeth scuffing damage or improper eccentric gear 
mesh may result. Installation resulting in an eccentric tooth mesh (Dedoidal) will cause noise 
and vibration , and can lead to early failure ofthe gear. For proper function , the teeth ofthe 
flexspline and Circular Spline mesh symmetrically 

Assembly order for basic three elements Fig. 285-1 

Circular spline 
Flexspline 

Cross roller bearing 

(Note) 
00 not build in the wave generator from 
the diaphragm side of flexspline 

• Precautions on assembly 

It is extremely impo叫ant to assemble the gear accurately and in proper sequence. For each of the three components, utilize the 
following precautions 

Wave generator 

1. Avoid applying undue axial force to the wave generator 
during installation. Rotating the wave generator bearing 
while inserting it is recommended and will ease the process 

2. Extra care must be given to ensure that concentricity and 
inclination are within the specified limits (see page 281) 

3. Installation bolts on the Wave Generator and Flexspline should 
not interfere each other. 

Circular spline 

The circular Spline must not be deformed in any way during the 
assembly. It is particularly important that the mounting surfaces 
are prepared correctly 

1. Mounting surfaces need to have adequate flatness, 
smoothness, and no distortion 

2. Especially in the area of the screw holes, burrs or foreign 
matter should not be present 

3. Adequate relief in the housing corners is needed to prevent 
interference with the corner of the circular spline 

4. The circular spline should be rotatable within the housing. Be 
sure there is not interference and that it does not catch on 
anything 

5. Bolts should not rotate freely when tightening and should not 
have any irregularity due to the bolt hole being misaligned or 
oblique 

6. 00 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. Avoid pinning the circular spline if possible as it can reduce 
the rotational precision and smoothness of operation 
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Flexspline 

1. Mounting surfaces need to have adequate flatness, 
smoothness, and no distortion 

2. Especially in the area of the screw holes, burrs or foreign 
matter should not be present 

3. Adequate clearance with the housing is needed to ensure no 
interference especially with the major axis of flexspline 

4. Bolts should rotate freely when installing through the mounting 
holes of the flexspline and should not have any irregularity due 
to the shaft bolt holes being misaligned or oblique 

5. 00 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 to the specified torque. Tighten 
them in an even , crisscross pattern 

6. The flexspline and circular spline are concentric after 
assembly. After installing the wave generator bearing , if it 
rotates in unbalanced way, check the mounting for dedoidal or 
non-concentric installation 

7. Care should be taken not to damage the flexspline diaphragm 
or gear teeth during assembly 

Avoid hitting the tips of the flexpline teeth and circular spline 
teeth. Avoid installing the CS from the open side of the 
flexspline after the wave generator has been installed 

Rust prevention 

Although Harmonic Orive( gears come with some corrosion 
protection , the gear can rust if exposed to the environmenl. The 
gear external surfaces typically have only a temporary corrosion 
inhibitor and some oil applied. If an anti-rust product is needed , 
please contact us to review the options 

本公司产晶的主要用途 M司or Applications of Our Products 

Ro啤!rlmage Cl'l田ted by Dan Maas，回W啕阳dto阳rnell

andrrovld回 coorte町 NASN JPL -caltech 
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