PRECISION STRAIN WAVE GEAR REDUCER

< MATIR



< MATIE

T — 4 NI

TIRFARNEERENROBIRATREITL998F | B—REENIKN, BN, BERERS. VS AGHRER—KML
BrEHITERITTII R, BiE. HE, RETHRNERSHRARI., NEEMEALSLILIATT, 9. FAEIK , RT1800%K
A, 20175E8BHERRFAENR £, RS : 002896,

PERERFEFRAENY , TSNS E5EEEFFEL2T , TUARESIT ; FRER107I0 , HPRBAEF141L, HEN
WL EZ S REET TEARPL. IMIBRETRATWHARARFO, IIEREWRAHL,

ANENLBTEREN. BaEEO0TEMHHITIEIE | AEFREERKIFRTE. AR RUEERUASHNELR
B, INZNRTIES. #zigg. TUVSEA. S8R, MR, 8. 8K R, BF. BEF. Bifl. RESEIE
g, AERHEO~ENEMLE , B2 5ERRS.

Ningbo Zhongda Leader Intelligent Transmission Co., Ltd. was founded in 1998. It is an electromechanical automation enterprise integrating
R&D, manufacturing, sales and service of motor drives, micro motors, precision reducers and integrated products. It has 9 branches and subsidiaries,
over 1,800 employees, and a registered capital of 104 million yuan. In August 2017, it was listed on the A-shares of the Shenzhen Stock Exchange
(stock code 002896).

The company is a national-level high-tech enterprise, leading and participating in the drafting of 10 national standards and 5 industry standards,
maintaining 107 patents and 11 invention patents. It's owning a Zhejiang-level enterprise R&D center.

The company is based on intelligent and automation equipment core component manufacturers and design solution providers. With its
differentiated and cost- effective advantages, the company's products are widely used in industrial robots, intelligent logistics, new energy , machine
tools and other fields, as well as special machinery and equipment for food, packaging, textiles, electronics, and medical treatment. On the basis of
realizing domestic substitution of imported products, gradually participate in international competition.nd medical treatment. On the basis of realizing
domestic substitution of imported products, gradually participate in international competition.
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MECHANSIM OF STRAIN WAVE GEAR DRIVE

IERAR R SEERA KR AZC. W.Musser 1957 SR BROIER). BBl IEHIRM AR TSI T B DR0EE | BVE T ERERERIER
Em&EZEE.

Strain wave gear drive is a concept which was introduced in a 1957 patent of C.W. Musser , a genius inventor in U.S., It achieves the motion transmission by controlling the
deflection of metal, which has demolished the conventional sense of gear transmission.

WiEBERIEFRY1RE Composition of strain wave gear transmission device

EREHEBETER=EATIMHI , BIRAERS. FRMRL , FLENHE/NECREEEK,
The strain wave gear device is mainly composed of three basic parts, namely, wave generator, flexspline and circular spline. It can better meet the needs of miniaturization and
lightweight.

< RRER  ERCEERRIASHERNOCAETMARNE . BRARELL EKE | INASTRRISHEEME TR, RRESE—RTEERA
e,
Wave Generator: The wave generator is a thin raced ball bearing fitted onto an elliptical hub serving as a high efficiency torque converter and generally mounted onto the input
shaft.

- T4 | REEEERMASGUBRITEES G, EHNmATRS | KRR, BRI ER T L.
Flexspline: The Flexspline is a flexible, thin cylindrical cup with external teeth. The bottom of flexspline is called diaphragm and generally mounted onto the output shaft.

« Bl | ERIMIRIRMSE, —RIERREMANE |, BEREEENSL.
Circular Spline: The circular spline is a rigid ring with internal teeth, engaging the teeth of the flexspline across the major axis of the Wave Generator. The circular spline has two
more teeth than the flexspline and is generally mounted onto housing.

I 55 LRI Transmission principle of Strain wave gear

LIRRERBANTZRR |, BEREFERETHAEMHERR | EKMMIREREENRRSER , E=2MaR ; MLTEMhrnGe. Few
WRETEM |, A TFHRPRS. BNSREFRNEREZ AN TFRASHRT., HRRERELEHN |, BEFREBPUTE, WRREERA.
A, . RFNSREPRTER LIRS , FETEEEE , NSSIIRAR LR SRE NI Z BEEE.

When the wave generator is assembled into the flexspline, the flexspline will be deformed elastically into an elliptical shape. The flexspline teeth near the major axis are inserted
into the cogging of the circular spline in a complete meshing state, while the teeth of the splines near the minor axis are completely in a detached state. The process between
engaged and detached are the states of meshing-in and meshing-out. As the wave generator rotates, the flexspline is deformed continuously and periodically making the teeth
circling in the process of “meshing-in, fully engaged, meshing-out, and detached”, thus, has realized the transmission between the wave generator and the splines.

BAEREREN B UMIEIRE , (BRHSBR T2REREN., XIRRERSEN (BNR ) |, ZRREEN  FEEEREAEEDHiRE
& ; BFRRIWAEER , RISiEEE HinEa.

Although strain wave gear drive can also be used as accelerator, in most cases it is used as a reducer with the wave generator as the active member (input). When the circular
spline is fixed, the flexspline is the output part; on the other hand, the circular spline will be the output part.
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W EEZFBA T : The following is the transmission process:

FRERKRESBOERTFEMERTR | FRILERMRER L ERE BEENEFHER A LRI H IR | RIECT-EEMRHEHBNE
SRIEEEREWS ; ETEEHREMIE , REHNRERERE D FIVRE. BEIERINIEC LB S IS,

While the flexspline is being deformed by the wave generator, the teeth of the As the wave generator rotates in clockwise while the circular spline is fixed, the
flexspline and circular spline engaging with each other at the major axis part and flexspline elastically is being deformed and the engaging points of the teeth shifting
disengaging at the minor axis part. sequentially.

0°
[
Circular spline

Fi
Flexspline
RRERR

Wave generator

HIRRERRITETEHER180°5 |, RACSWATEHEEaN—MATE, EARECEHLRIE D2 , R ZRRERRIERR 18 (360°) 5, i
For every 180° clockwise movement of the wave generator, the flexspline SRR NARE., — ARG E R i TR,
moves in countclockwise by one tooth. When the wave generator rotates through one turn (360°), accordingly the

flexspline will move in counterclockwise by two teeth for the difference of two teeth
number between flexspline and the circular spline. Generally, this movement is taken
as output.

iR {ETNRY9S 5= Characteristics of strain wave gear transmission

- BES | REURENWES , BIEREEIRIERENRINGIERZEXHMENEENRNLLR TS |, AIBERENIEEE.
High Precision: The multi-tooth is meshing at the two positions which are 180° from each other at the same time, so that the effluences on transmission accuracy due to gear
pitch error and the cumulative pitch error can be balanced and reach to extremely high transmission accuracy.
« fERIEEX « BRI G TEREL BT 50~ 120,
Transmission ratio: a single-stage strain wave gear transmission ratio can reach to 50~120.
- REEENS | WRERENT  EESENWSERA , HERNWARNES B UmEmREdE)y , aTLUREERARIHEE.
Load carrying capacity: the meshing area as well as the number of teeth at engage stage is large, so load which is divided on each tooth, could be smaller accordingly, while the
overall load could be very large.
(R, ERR  EEBIOSNRED , MREEXERRT , BA/NEMAIZE AV,
Size & weight: comparing with the conventional gear device, it has the features of miniaturization and light-weight.
- (RS | IR R E AR ETIA 0% ~80%,
Transmission efficiency: the transmission efficiency of strain wave gear reducer can reach to 70%~80%.
- R, ThdE. BEO.

Smooth gearing, non-impact, and lower noise.
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@ HKJI4E Zhongda Leader

FEEERIRIT Structure of Flexspline:

® SHF: #RAEALIER Standard Hat Type SHG: B#EAERIR LIRS High-torque Hat Type
SHD: 22124 LIEEY Super Flat Hat Type CSF: #R/HE#EY Standard Cup Type
CSG: =452 High-torque Cup Type CSD: #BfRFHAEY Super Flat Cup Type

BIEE Model Code
®  EREEE : 14,17,20, 25 320%, Z(ERLAZSHLNETRIN AL S By BRI EREE.
There are 5 Models: 14, 17, 20, 25, 32. The code value multiplied by 2.54 is approximately equal to the diameter of the corresponding type of reducer.

JEEY{E Reduction Ratio

B\ B8 B S
suoneayoads xogqiean

4
@ FRISTEELEERSO0, 80, 100, 120PUFH, Currently there are four ratios: 1:50,1: 80, 1:100, 1:120.
2598, Structures of Reducer
® 2UH: FoE4BAEY Standard Unit Type 250: ESHEERFE Flat Type
2 HINZESEY Shaft Input Type 2SH: fEIZB & 2R Flat Hollow Shaft Type

2UF: SRS S B Flat Hollow Shaft Type

®  ZFXS Customer Code

@ #7KE Serial number

#4451 For example:
ZSHF-25-100-2SH: FRAIEIRIRGERN , 25 R FIFRERLIEEY , 100ikEL , BRESHTE M.
ZSHF-25-100-2SH: Zhongda Leader made strain wave reducer, Standard Hat type of 25 size, reduction ratio 1:100, flat hollow shaft type.

W = mRbE Series
£51 E=A BE ERERLFE (Nm) VEREnd
Type Name Model Rated Torque Reduction Ratio
#EERY Standard Type CSF-2UH 5.4~137
SRR High-torque Type CSG-2UH 7~178
thzs4AY Hollow Shaft Type SHF-2UH 5.4~137
HET SEEREZSIHEAY High-torque Hollow Shaft Type SHG-2UH 7~178
Unit Type FINGHEL Shaft Input Type SHF-2UJ 5.4~137
SHEAERINIHEY High-torque Shaft Input Type SHG-2UJ 7~178
FBEAY Super Flat Type CSD-2UH 3.7~96 50, 80, 100, 120, 160
BiEZSIHEY Super Flat Hollow Shaft Type CSD-2UF 3.7~96
JRIEHRZS4HAEY Flat Hollow Shaft Type SHF-2SH 5.4~137
JRIZRY Flat Type SHF-2S0 5.4~137
BESEEE St ERTEhEsiHEY High-torque Flat Hollow Shaft Type SHG-2SH 7~178
Simple Unit Type e S
=iEERFE High-torque Flat Type SHG-2S0 7~178
HBRFFZS4HAY Super Flat Hollow Shaft Type SHD-2SH 3.7~96
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ZCSG-2UH / CSF-2UH ZSHG-2UH / SHF-2UH ZSHG-2UJ / SHF-2UJ ZSHG-2S0/ SHF-2S0 ZSHD-2SH
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RESEX
TERMS AND DEFINITIONS

© B4 Hysteresis curve

ElEfANG (RRERE) | miatin (REHNIE ) HEINfREiEE.,
HIREIEFETTALI0] - [+Tol - [0] - [To] - (0] - [+ T ATIhNEL=ERAT , ATLA
BRI SHEAINARR |, Ll HIRHHENEN fx,

Fixing the input side (wave generator) and applying torque to the output side
(flexspline or circular spline) and we can get the torsion which is almost
proportional to the torque on the output side. Figure 1 shows the torsional angle
quantity on the output side when the torque is applied on the output side
starting from zero, increases up to +T, (the rated torque) and decreases down
to -T,. This is called “Torque — torsional angle diagram”, e.g., “Hysteresis curve”
which normally is a loop of [0] — [+T,] - [0] — [-T,] - [0] = [+T,].

@ [EFZRZE Lost motion
TERERE R - 4% BRI S E R mAvHE AEE (B) .

It is the torsion angle difference at the midpoint of the width=4% in the
hysteresis curve when it is under the rated torque (Fig.1).

@ BEEMIRE Torsional rigidity

THEERIEE =B/A
Torsional rigidity=B/A
K1, K2, K353 BUSSRIARE G EMERROBEERIE | AN SE SHIEE

K1, K2 and K3 respectively correspond to the torsional rigidity of different loads,
refer to table of rated specifications of each model.

58 Backlash

1A% Torsion angle +
©

ERFELEHE Rated torque

motion

+AEIERERE
+4% Rated torque

A%EERERR
-4% Rated torque

[E1Z Lost

-100%ERERESE -100% Tated torque +100%EAEEESE +100% Tated torque

E1-iRi# 4L Hysteresis curve

© (EEN¥EREE(6) Transmission accuracy (6)

BMAERIEERN  BitRLEASITRHERNERE, B :
6=0, /K-6,, , HFkJuiEtL.

Transmission accuracy indicates the difference between the theoretical rotating
angle and the actual rotating angle as the transmission error when any rotating
angle is given as an input. ©=6,, /K-8, , in which k represents the reduction

out

ratio.

@ 5P Backlash
MEBEREASUEMNERE (B1) .

It is the torsion angle difference when the torque is zero (Fig. 1).

@ [BENAJE Starting torque
RN =BT R EAEM N\ IRIEINAYER NG HE,

Starting torque means the instantaneous “starting torque” with which the
output side (low-speed side) starts rotating when a torque is applied on the
input side (high-speed side) of strain wave gear reducer.

O FERSEESE Rated torque

IR BEBERIFRE LIFIERERYRIIRT , 72000/ mBEIRAHENETTHY
e,

The permissible continuous output load torque when the input rotational speed
is 2000 rpm under the circumstance of stable running of the gearbox.

O BFRAFIIREEELE Permissible maximum value of average load torque

TR R IE AT B TR KL E,

When the load torque and input rotational speed change, the average value of
the load torque needs to be reached. If the average load torque exceeds the
permissible value, generated heat will degrade the life of lubricant earlier and
leads to the acceleration of teeth abrasion.

O BIFERA/FIIRNEE

Permissible maximum & average input rotational speed

ERREN TRV EER R A ENTYE,
The limit of permissible values of input rotational speed for a strain wave
gearbox.

O ZEFRABRAIEELE Permissible maximum momentary torque

BEMERERT IR AR AREE,

Unexpected impact torque may be applied from outside except the “regular”
load torque and load torque of starting and stopping. The maximum value of the
impact torque must not exceed the permissible maximum momentary torque.

O BiELILRIRYZSIFEEEIE(E Permissible peak torque for start and stop
JEEhELEBERE | RN TR R KPR AE.

The acceptable peak torque of strain wave gear reducer when it starts or stops.
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HOW TO SELECT

BSREERMEEEIEY | AR HERFIRESEERI . AR T T IHEIEERE

First, the time-varying characteristics of output speed and load torque need to be confirmed. Then select a model by following the steps below:

8 it 21 &8 [ o i 53 o

O RIS EHRETA Mg R ETay: O RIEMIRBEE  SREFRITRIESHEMNETES:
Calculate the average load torque Tav (N-m) applied on the output side of Temporarily select a model based on the following conditions:

strain wave reducer according to the load torque characteristics :
THERERL: Nm , FEIREART: RPM |, BYIAIEA(L: s
Load Unit: Nm, Rotational Speed Unit: r/min, Time Unit: s

- - - T < HIRBEENBITRAE
T = nt [Tl Hnt [T+ -4t | T, """ Permissible maximum value of the average load torque
“ nt+nt,+ - +nt
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O ItEFHEHEEN,, (Vmin): ©® HEREL
Calculate the average output rotational speed: n,,, (r/min): Confirm the reduction ratio:
nt+nt,+ - - +nt i< M max
Nou= Tttt 1t T Mowmax
1 2 n

N ma IR TIRFAOS .

A limit is placed on “n,,,,.,” by motors.
0O RIEMYRNEEIRETEH ISR EE,: 0 HRESSHLHENREITEHESRNER:
Calculate the average input rotational speed (nin) according to the average Calculate the maximum input rotational speed (n, ) according to the
output rotational speed (nout) and the reduction ratio i as below: max. output rotational speed (n,,, .. and the reduction ratio as below:

My = Moyl Min max = Nout max

0 HKETSRERRHENTEL:
Check whether the temporarily selected model can satisfy the following condition or not:
 FATORMNEGE n, < FFHIRNEE ;
Check whether the average input rotational speed is equal to or less than the Permissible average input rotational speed (r/min).
< FHAT,. T, EEGTEERME NS IFIEERELRA ;
Check whether T1 and T3 are equal to or less than the permissible peak torque (N-m) at the state of starting and stopping (rated).
« BRAREEIE T, ERLTRESHNRATITFRAEELUR ;
Check whether the impact torque Ts is equal to or less than the permissible maximum momentary torque (N-m) at the state of rated specifications.
« TRIEFEAN A4S AERTAOSM LRI ng OB t; , TEHBIIPREN, , HEAREFEERSM |
60X 10°

- 4.
Hep Ny = 2niit BINJ <10

Calculate (Ns) the permissible number of times based on the output rotational speed ns and time ts when the impact torque is applied, and check whether it can satisfy the
usage conditions.
« HEFEREEGESEREEK : Calculate the lifetime.
T.\3/ n
L= 000 12)3(2)
T n,
U ISR EEREBHESHE | WREEEMEFEREIES,
If you find any of the values has exceeded the rated parameters, you should review it with the previous model or reconsider reduction ratio of conditions including the load
torque.
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INSTRUCTIONS

IERRENEEAE. BREGREEEEN | ARNEEEXNARRRR RS SERTT .

We have unit type, simple unit type and the other structural types of strain wave reducer, different types correspond to different structures of wave generators.

Wi E Rt B Structures of Wave Generator =238k cross slide insert SRAEHHVE flexble bearing
© EXEXEHTIBYKA 4SS Oldham's coupling type BNEEER Input hub, B8] rub-washer

ERBRITO RN R A RRFRAOER. (S, RMHR. RE. BELKRT
FIBREOHER (WITE ) |, IR —EERERNEREL , —&E
TRE LRI RREER , (RIHENEE. ZRRERTERFBT
PERFENEMG , BRI EEEIEN T,

The wave generator of Oldham’s coupling type is composed of a hub, a plug, a
flexible bearing, a C-type retaining ring, a rub-washer, and a cross slide insert
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(see below). It can reduce the installation requirements to a certain extent and
ensure the transmission accuracy for its self-aligning structure. This wave 1
generator needs to be assembled into the transmission component by the user. \"ﬁ% C-type retaining ring
Please refer to the following details for assembly instructions. 6 plug

© h=htiR AR 4SS Hollow shaft type
rpesi i A AR SR N I PSR | (SRS EREIEUARINT AR, | BT —AUEH | %R A LSO EHRTREDREF , BRI EEER.

The hollow shaft type wave generator has a hollow shaft with a cam on it. The hollow cam shaft is processed by a CNC machine and it has an integrated structure. This wave
generator has been accurately installed on the reducer so that users can use it directly.

FAEHHE flexible bearing
© —IiBEARAESE Integrated rigid type N +=F42%T cross screw
—HNRREBTROENS , BRREBTERRRERBHSED /

B, MTEFR , R ESESN LENGE , BUSEENE 2457 cover plate
Xigs  FEESRERTINIMNZE.
The integrated rigid type wave generator has no self-aligning structure, %5 plug

therefore users need to assemble the wave generator and transmission

components. As shown in the figure below, the wave generator is simpler in
structure, but it requires higher installation accuracy. For details, please refer to /
the outline drawing of each series.

© BRI Thrust force of wave generator

AT REAGEETR, , B REPRFEX R RERRAARHE S,

Thrust force is applied on the wave generator during operation due to elastic deformation of the flexspline on the running of gearbox.

ZHBERA

BIERRIEREERR | ZIERREWE |

LIENIEIRREERRT , ZAiEmERERO,

As areducer, the thrust force is applied to the diaphragm direction of the flexspline, while as an increaser, the thrust force is applied to the cup edge direction of flexspline.

EILE R 2 REETELATELLL D | FRIERAR A 2RATHE (7%,

Therefor, it is necessary to work out a design to eliminate the thrust force of the wave generator in either case. through the internal structure, while the separate type will need other
structure to offset the force.



© BRYEHBEFERS Fix mode of wave generator

HFEEHEN , REEREETNIESTIE  SROFEEIRRLERSE
HHTREEE, BERBNMERE MR ERE. REEEM
EEIZETERE , BB o3IINT. (E2)

In order to balance the thrust force and ensure the regular operation of the strain
wave reducer, it is necessary to take measures to lock the wave generator
components axially. The commonly used locking measurement are fixation of
shaft end with a screw , spacer fixation and set screw fixation. Check the
followings for their structural types. (Fig.2)

MR EEERTRAREHE. EEEREHETUSRRE
BRAMEEERNER.

The way to fix the shaft end with a screw, is suitable for the case that there is a
shaft shoulder at the input shaft and with high positioning accuracy,
furthermore, it can be directly connected with the wave generator components.

i&EEE%g ?E Key

wave generator

2 Key

T
i NG flat washer
input shaft BRET

flat washer "\
[E43)

RERXEEERTFRNHEEKER  BIER EIN—NRE (i
EFATECOIMMEAR ) Zf5 , BERKRERKEEE : (E3)

The way of spacer fixation is suitable for the case that input shaft shoulder is
too long, that is, a spacer is need to be added on the shaft (parallelism of the
end is less than 0.01mm), and then fixes it with the wave generator: (Fig.3)

ZEIZETEEERT/NAE AR | BIRAREREM FRR
FEETSMNIEEERE : (B4)

The way of set screw fixation is suitable for the case of shaft only input type
and with light load. It is fixed by connecting the input shaft with the set screw
on the wave generator: (Fig.4)

RRERR

wave generator

8 e

fixing screw

Spacer MRS
EINGH wave generator Eﬁ)\im
input shaft \ input shaft

7/

[

2
2

Q
J

// screw
screw

Fig.2

M igit#8F Design guideline
© ZEHE Mounting Steps

ARDRIFERRRRAIERMRE  EERIAT/ LR

Fig.3

Pay attention to the following points to fully bring out the performance of a strain wave reducer.
BN, R, LRSS AR |, WA IR R A M ERIRTEEm R, MRmEnIsEa ;

The input shaft, the circular spline, the output shaft and the case should be concentric. The input shaft and the output shaft should be able to withstand all the radial load and axial

load on the shaft.

* IRRERSTEMAS  WMANBRIRT ARSI DRIE

%

Fig.4

As thrust force is generated by the wave generator, input shaft should be structured to balance the force.
- ERRRRERE—FMIIERERSIENRES | FIRXERERL T L Hr e REUEE R AT S TEE

The strain wave reducer has high power density. Therefore, the joining bolt connecting the flexspline and the output shaft should be fixed with proper tightening torque.

s RESRERMENZ | BIRARER T NIZRIEFR TR

As the flexspline deforms elastically, the inner wall of the housing should be made according to the recommended size.

c HRRENTRE=ERTSBYRENOEER

The mounting flange diameter of the flexspline shall not exceed the boss diameter of the flexspline. Attach “R” on the flange which is in contact with the diaphragm. Use the

recommended size for parts.

* (EFACE-RIAEIERA LR . MR RAA S S,

Use C-type retaining ring to fix the hub of the wave generator to make sure that the hook of the retaining ring shall not interface with the housing.
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15 RENZERS RS IS EIN
INSTALLATION STEPS AND PRECAUTIONS

B Z%E P Installation steps

MWESEIRARERN—ARR LSRR ERBU TSRt TR

Following the steps below to install the unit type and integrated rigid wave generator:
o BHERNEIHZEEZHLE ; Install the gear part to the housing.
G R ESRAH L EETIMNGH ; Install the wave generator onto the input shaft.
« AR A SRR EHENIETNZE . Rotate the wave generator and install it into the gear part.

B ZE RSB Refer to installation diagram below

© #HBUSEER (CSFBY) : Cup type Flexspline (CSF Model) © #LiEBYZELES (SHFEY ) : Hat type flexspline (SHF Model)

V== e
£

| £
— -

Gl

B

-
B

|5 Nunl

|

—
|

M ;F =513 Cautions

R AE AR SRR T R r=diRal. B0 , AR R8T MATEER :
In order to avoid mounting error which could cause the vibration and abnormal sound of strain wave gear reducer during operation, please pay high attention to the following
precautions:
< IERREN A RIS EINE NEE | RNRrSHasmsE NgIETLNER ;
The strain wave gear reducer should be in a clean environment, and no foreign matter is allowed to enter the interior of the reducer during assembling.
 IRRAERBMSEhEMHEERT |, ROsRmRIEMESIEINSENT | RERREREEIEE  FIENMRENEEENTLF |
Avoid such assembly where excessive force is applied to the wave generator bearing. The wave generator should be smoothly inserted while rotating it in.
- (EENEF SRR | ROTRRAIRENES , WARKANTEERIMFERSEEREEN |
It should be aware the cleanliness of the mating surface and confirmed if the values of flatness and inclination of the mounting surface are within their required range when
assembling the transmission components with the frame.
- FABETFL AR R AMER. ENaiRY
Check if there are any embossment, burr or foreign matter near the screw hole area.
- FARIRF LU ERRIER. AT  REBENAT —RIHTE | ReERN—HMERENAUTFRXN A NS ER | AEBRBIERE
7
Do not tighten the bolts with the specified torque all at once. Tighten the bolts temporarily with about half of the specified torque, and then tighten then with the specified torque.
Tighten then in an even, crisscross pattern. But before the tightening, the evenness and its position must be checked.
* FIAR XA ERSENE 7 AL EREINT ;

Check whether chamfering and relief working of the corner have been conducted in order to prevent the interference of the corner of the circular spline in the house built-in area.



- BRI SHZERE  WAHZRBRERIEE 88 +~. TE,

Check if the circular spline can rotate or if it interferes with each other or catch on any part after the assembling of circular spline and frame.
- AR SRIRESE , REAFERRIRUHSINSR ;

Check the flexspline whether it engages with the circular spline in an extremely unbalanced way when it is combined. If it is unbalanced, they could be misaligned or not upright.

« ARDKRIFERRENANERE | BRAU TIRIRERE.

Ensure the recommended precision shown in the Figure below to fully bring out the excellent performance of strain wave gear reducer.
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72 symbal &S Model 14 17 20 25 32
a 0.011 0.015 0.017 0.024 0.026
A 0.017 0.020 0.020 0.024 0.024
(0.008) (0.010) (0.010) (0.012) (0.012)
. 0.030 0.034 0.044 0.047 0.005
(0.016) (0.018) (0.019) (0.022) (0.022)
[b[a]A]
e /N
[b[b[A]
)=

72 symbal Lo bk 14 17 2 2% 32
a 0.011 0.015 0.017 0.024 0.026
) 0.017 0.020 0.020 0.024 0.024
(0.008) (0.010) (0.010) (0.012) (0.012)
. 0.030 0.034 0.044 0.047 0.005
(0.016) (0.018) (0.019) (0.022) (0.022)

* b cATFBRIEAERS—HRAER (IESHEE ) BSEE.

b, c are the reference values of different types of wave generator. The value in the parentheses indicates the rigid type of wave generator without Oldham'’s coupling structure.
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LUBRICATION OF STRAIN WAVE GEAR REDUCER

KEERREIIIR AR IEHTIEE. BAREEIREIE RIESNEBE  BFRUBERERLERTINE. ERNENERERERD BNIEE
g , (BEFERARESEIMNEIN. RKIERE.

All of the strain wave gear reducers produced by ZD are grease lubricated and have been sealed with grease before it is leaving our factory. But it is still necessary to inject
grease before assemble the wave generator with other gear components.

B (=B BERY;EESEIT Cautions about lubrication:

« IERRETARA, MHIHOITES RS, ISR RS EUHEH TR | BRI R OB ZIR R TEL , BHEAMSEHR
BrEEEM,

The input and output ends of the strain wave reducer must be strictly sealed. It is recommended to adopt the way of skeleton oil sealing to seal the dynamic parts and while use O-
rings or sealing rubber for the static parts, and the sealing parts shall be free of scars and skew.

« WRERE SRR | SR SEMRIERR , 514, 1TRURRAEIRASK-2 , Ei8iE | 20, 25 , 2BNEIRRIEN S FASK-1ABLEEAS ;

The specified grease for strain wave reducer must be used and avoiding the mixing with other greases. The grease of SK-2 is recommended for Model 14 and Model 17, and SK-
1A is recommended for Model 20, 25, and 32.

« B IENERAAURIRIEIABERGER | F8ETRESHETNEEREEANEIRRENEK ;

Grease shall be used in accordance with the requirements of the manual, and strictly comply with the requirements of models of reducers on the amount of grease injected.

« IERRENAEEREET , MRERARRERSREH R REREENTERS , BENTRESSEEETR , ISIEINEBREISENENEEALT ;
When the strain wave reducer is used with the wave generator facing upward at low-speed (input rotational speed: 1000 r/min or less) in single direction, please contact us or our
branch office as it may cause lubrication problems.

« BRI MR EENASMINES K , AMREEBERELTREFIERS | IERRENS R SATERENEF0°C , IBF/N\F40°C ;

The performance of grease will deteriorate with increasing of temperature. In order to ensure that the grease is in good working condition, the steady-state heat balance
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temperature at the high temperature end of strain wave reducer should be lower than 70°C, and the temperature rising should be less than 40°C.

< FENBIS0EE (#25 ) M (38 ) WiBiBiEe T , STREMINENNTFE. HENAESHIEEDEREEN_ EASERRAEN | Batas
ASZAIRAES#EI0.03MPa ;
As the grease is sealed by 0-ring (static parts) and skeleton oil sealing (dynamic parts), it is essential to keep the balance of internal and external pressures. The oil pressure inside
the reducer will change greatly by the temperature changes, and the maximum pressure is 0.03MPa.

« IRIEAR B HAEA0E R AR B AISERAE B | #EFEB IR ENERERE AT EAI50%~70% , FERIENSRIER T |, MISR/RATREZIN , LAGRIE
KEAERERIFITEEHRR.
According to the types of different greases and reducers, it is recommended that the injection amount of grease should be 50~70% of the internal space of the reducer. Under the
condition of no leakage, grease should be added as much as possible to ensure good lubrication effect in a long-term running.
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TECHNICAL DATA

I CSFE! CSF Series

IR EGES S

CSFRTIERMEN , REAMINEREN , MABBI+FRIT SRRESRHIES  FEITREE , B—ENaR0%E.
The strain wave reducer of CSF series have a standard cup-shaped flexspline, the input shaft is matched with the inner hole of wave generator through Oldham’s coupling which
has a function of certain self-alignment.

@ =#45 Rated Parameters

BE ELE | A2000mpmAT | EERVFN | IREEEN | RESTE DIFREEAN | BIFEIEA HEaiRE ®’it
Model | Reduction | AUERTEAEAEN/m | IE(EFEREN/M | BIF&AEN/M KEFEN/m | Fidmpm (BEIEIR) F&iErpm x10"kgm’ Fdph
ratio Rated torque | Permissible peak | Permissible max. Instantaneous Permissible max. | Permissible ave.
@ 2000 r/min torque of value of ave. permissible max. input rotational input rotational Inertia ILife in
starting/stopping load torque torque speed speed moment design
(Nm) (Nm) (N-m) (N:m) (r/min) (r/min) (x10"kgm’) (h)
50 5.4 18 6.9 35
14 80 7.8 23 1" 47 8500 3500 0.033 10000
100 1.8 28 1" 54
50 16 34 26 70
17 80 22 43 27 87 7300 3500 0.079 10000
100 24 54 89 108
50 25 56 34 98
80 34 74 47 127
20 6500 3500 0.193 10000
100 40 82 49 147
120 40 87 49 147
50 39 98 55 186
80 63 137 87 255
25 5600 3500 0.413 10000
100 67 157 108 284
120 67 167 108 304
50 76 216 108 382
80 118 304 167 568
32 4800 3500 1.690 10000
100 137 333 216 647
120 137 353 216 686
© (EGNFSRE Transmission accuracy BA{Y] unite: arc-min
JELL S Model 14 17 20 25 32
Reduction ratio
50 1.8 1.8 1.5 15 15
80LA_L 80 or more 15 1.5 1.2 1.2 1.2
©® [EIFFIRZE Lost motion BA{Y] unite: arc-min
JELL S Model 14 17 20 25 32
Reduction ratio
50 2.0 2.0 2.0 2.0 2.0
80LA_ 80 or more 1.0 1.0 1.0 1.0 1.0
@ EXKISPEE Max. backlash quantity BA( Unit: arc-sec
JELE a 14 17 20 25 32
Reduction ratio
50 60 60 36 36 36
80 40 40 32 32 32
100 35 35 35 30 30
120 - = = 28 28
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@ HEENIEE Torsional rigidity

s
=
N
i
B =
#IS Model
% &= symbol = 14 17 20 25 32
ﬁ T, N'm 2.00 3.90 7.00 14.0 29.0
e T, N:m 6.90 12.0 25.0 48.0 108
’éé K, (x10* N-m/rad) 0.34 0.81 1.30 2.50 5.40
K, (x 10° N-m/rad) 0.47 1.10 1.80 3.40 7.80
LS50 N
Reduction ratio 50 K, (x10° N-m/rad) 0.57 1.30 2.30 4.40 9.80
0, (arc min) 2.00 1.70 1.80 1.90 1.90
0, (arc min) 5.60 4.20 5.30 5.40 5.40
K, (x10* N-m/rad) 0.47 1.00 1.60 3.10 6.70
. . K, (x 10" N-m/rad) 0.61 1.40 2.50 5.00 11.0
JELEBOLLE K, (x 10" N-myfrad) 071 1,60 2.90 5.70 12.0
Reduction ratio
510 @l e 6, (arc min) 1.40 1.30 1.50 1.50 1.50
6, (arc min) 4.20 3.30 3.90 3.80 4.00

M 5MEZE Outline drawing
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r N,
t*
B*
2.5(B/EModel 14) _ 3(B/EModel 17) %»«GDJ
2-M3X4(BLSModel 14) _H F a
2-M3X6(EL-SModel 17)
=3 g
BIS1ANTRGRAR LSRRI (TRIE)
Hub shape of Model 14,17's wave generator (without keyway) ~
Lo é" =
©
>
©
TN o NES]

Zoom-in of Input Part

i BT RIS S S K E RN TF RIZSURE,
OSEMURBEFRBAERIBIIAR, BHE=ARARESESARMBER. RINFRER  BERRKEEIINEEBHTHEIA,

Note: The engagement length of bolt should be less than the depth of internal thread. ®S represent the shape of the through hole which leads to the inside of the product. The shape
of the output flange will be different according to different models of reducers. For details of dimensions, please confirm the delivered outline drawing with reducer.



B R~ Specification Table
22 symbol ES Model 14 17 20 2 32
A 73 79 93 107 138
B* IER 4573, 455%%, 527, 627,
c 34 37 38 46 57
o CSG 778 e 750, 670 570,
CSF 78 873, 75%, 6% 57,
E 27 29 28 36 46
F 7 8 10 10 12
G 2 2 3 3 3
H 35 4 5 5 5
| 165 165 165 185 225
J 45 45 4 45 55
K 12 12 125 14 17
L 05 05 05 05 1.0
M1 9.4 95 9 12 15
—y CSG 185 207 215 215 2356
' CSF 176 195 20.1 202 22
®0h7 56 63 72 86 13
oP 55 62 70 85 12
o0 125 195 58 73 9
®RT H7 1 10 14 20 26
®s 8 7 10 15 20
®Th? 38 18 56 67 90
U h7 6 8 12 14 14
v - 948" 13.823" 16338" 16338"
W Js9 - 3 4 5 5
X 23 2 32 12 55
Y 6 6 8 8 8
z Max8 M5X10 M6X9 MB8X12 M10X15
a 1 1 1.5 1.5 1.5
ob 65 71 82 96 125
CSG 8 8 8 10 12
¢ CSF 6 6 6 8 12
od 45 45 55 55 6.6
e 38 45 53 66 86
f CSG 8 8 8 10 12
CSF 6 6 6 8 12
g M4 M4 M5 M5 M6
h 29X05 34.5X0.8 40.64X1.14 53.28X0.99 $71:705X2
i 48X2 53X2 66X2 78X2 102x2
ok 31 38 45 58 78
om 10 105 155 20 27
r 214 235 23 29 37
N CSG 11 0.8 1 14 14
CSF 2 2 24 28 3
; CSG 5.1 58 6 74 9.4
CSF 6 7 1.4 8.8 1
Py 14 18 21 26 26
=8 Wight (kg) 052 068 0.98 15 32

« WORY : BDAURIHERR = ARG, R, IRRAESBIHMERMVERBITFAE. WRIEE , ™8T,

Specification with * mark: The B, D, t, u indicate the mounting positions in the shaft direction and allowance of the three parts--wave generator, flexspline, circular spline.

Strictly follow the requirement of these specifications as they affect the performance and intensity.

« BTHIESEARR , AESFEER.

The dimension tolerances are existing according to different manufacturing methods.

* PR RS

The wave generator is packed separately when the product is delivered.

| IRRERRIR B2,
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16 iR R RS
TECHNICAL DATA

B SHF-2UH23! SHF-2UH Series

SHFRFNEIRIFEN , R APTHOMARNEREN |, RRERDAKROBEPTHAAR | HEREARPRITE ISR , AeBHEN , REHRERIM
%, IEEETETENEENERERL. SFHAEaTER.
The strain wave reducer of SHF-2UH Series have a hollow flanged flexspline, the cam of the wave generator is in the shape of a larger-diameter hollow shaft. The fully sealed
reducer is designed with internal support bearings which is simple in installation and good in rigidity. It is very suitable for structures that need shaft threading from inside the

reducer.

@ =¥ Rated Parameters

all=; ELE | BA2000mmAT | EERTFY | PI9REEN | RESTE BFREEAN | DITFEIEA HEoiRE ®’it
Model | Reduction | FUBREREAEN/M | IE(EREAEN/m | BYFERAMEN/M | KEEENm | HiEom BSE8) | HdEpm x10°kgm’ Fph
ratio Rated torque | Permissible peak | Permissible max. Instantaneous Permissible max. | Permissible ave.
@ 2000 r/min torque of value of ave. permissible max. input rotational input rotational Inertia ILife in
starting/stopping load torque torque speed speed moment design
(N-m) (N:m) (Nm) (N:m) (r/min) (r/min) (x10"kgm?) (h)
50 5.4 18 6.9 35
14 80 1.8 23 1" 47 8500 3500 0.033 10000
100 1.8 28 1" 54
50 16 34 26 70
17 80 22 43 27 87 7300 3500 0.079 10000
100 24 54 39 108
50 25 56 34 98
80 34 74 47 127
20 6500 3500 0.193 10000
100 40 82 49 147
120 40 87 49 147
50 39 98 55 186
80 63 137 87 255
25 5600 3500 0.413 10000
100 67 157 108 284
120 67 167 108 304
50 76 216 108 382
80 118 304 167 568
32 4800 3500 1.690 10000
100 137 333 216 647
120 137 353 216 686
© (EEHHSIE Transmission accuracy BA7 Unit: arc-min
JEEY ES Model 14 17 20 25 32
Reduction ratio
50 1.8 1.8 15 1.5 1.5
80LA_L= 80 or more 15 1.5 1.2 1.2 1.2
© [EIFFIRE Lost motion BA{y7 Unit: arc-min
a4 ES Model 14 17 20 25 32
Reduction ratio
50 2.0 2.0 2.0 2.0 2.0
80LA_L= 80 or more 1.0 1.0 1.0 1.0 1.0
©® S=KUSFEE Max. backlash BA7 Unit: arc-sec
JELL sl 14 17 20 25 32
Reduction ratio
50 60 60 36 36 36
80 40 40 32 32 32
100 35 35 35 30 30
120 = = 28 28




@ HEEMIRE Torsional rigidity

g
N

i
= B
22 symbol ES Model 14 17 20 2 32 %
T, N-m 2.00 3.90 7.00 14.0 29.0 i
T, N-m 6.90 12.0 25.0 48.0 108 ;‘g
K, (x10' N-m/rad) 0.34 0.81 130 2.50 5.40 Jéé

K, (x 10" N-m/rad) 0.47 1.10 1.80 3.40 7.80

1ELE50 N

Reduoticr vatc 50 K, (x 10" N-m/rad) 0.57 130 2.30 4.40 9.80

8, (arc min) 2.00 170 1.80 1.90 1.90
9, (arc min) 5.60 4.20 5.30 5.40 5.40 3
K, (x10' N-m/rad) 0.47 1.00 160 3.10 6.70 S
w
. . K, (x10* N-m/rad) 0.61 1.40 2.50 5.00 11.0 o
JRLEBOLLL K, (x10° Nemyrad) 071 1.60 2.90 5.0 12.0 o
Reduction ratio -
30 or more 9, (arc min) 1.40 130 150 150 150 z
9, (arc min) 4.20 3.30 3.90 3.80 4.00 =
m
@
m
>
Py
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M 5MIZE Outline drawing o
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1253 R RAYI8 MR- M3X5
8 parts of 12 euqaliy divided ones-M3X5

T-®U

20939557 HRA91 61 EBZ-M3X6
16 parts of 20 eugaliy divided ones-M3X6
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BS141TRIRNEBAAR

S Model 14

S Model 17

Shape of Input Part for Model 14 and17

N MR EERIUAY |, BN,
Note 1: It is recommended to have a housing undercut on the install concave. Please check the confirmation drawing or contact us for dimension tolerances which are not shown in
the drawing.
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M R~ Dimensions Table

HIE Model

2 Symbol 14 17 20 25 82
A H7 70 80 90 110 142
®B 54 64 75 90 115
®Ch7 36 45 50 60 85
@D h7 74 84 95 115 147
®E h7 20 25 30 38 45
OF H7 14 19 21 29 36
G 52.5 56.5 51.5 55.5 65.5
H 12 12 5 6 7
| 20.5 23 25 26 32
J 20 215 215 23.5 26.5
K 6.5 6.5 - - -
L 9 10 10.5 10.5 12
M 8 8.5 9 8.5 9.5
N 15 8.5 7 6 5
0 21.7 23.9 25.5 29.6 36.4
OP (P) (2.5) (2.5) 25.5 33.5 40.5
Q 3 3 6 6 6
R M3 M3 M3X6 M3X6 M3X6
[0N} 64 74 84 102 132
T 8 12 12 12 12
[oll} 35 35 35 45 5.5
oV 44 54 62 77 100
w 12E.A.8 20E.A. 16 16 16 16
M3X5 M3X6 M3X6 M4Xx7 M5X8
X ®3.5X11.5 ®3.5X12 ®3.5X13.5 ®4.5X15.5 ®5.5X20.5
Y 36 45 - - -
z bth 5.5 - - -
a 680472 680522 680627 680822 680927
b 680472 680522 680672 680822 680972
c D49585 D59685 D69785 D84945 D1101226
d S20304.5 $25356 S30405 $38475 S48607
e $20304.5 $25356 $30405 S38475 S45555
B &= Mass (kg) 0.71 1.00 1.38 2.1 4.5

* B - BTHIETDEAR , AESFEESR.

The dimension tolerances are existing according to different manufacturing methods.
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TECHNICAL DATA

IR EGES S

B SHF-2UJB! SHF-2UJ Series

ZRYIRLAPEENESREREN | IRREROR IO |, ENPRENRITE ISR , A2ENEN  REGR  ERTEEERARTE
SERH RS ENIFEER.

The strain wave reducer of SHF-2UJ Series have a hollow flanged flexspline, and a wave generator whose cam is fixed on the input shaft. The fully sealed reducer is designed
with internal supported bearings which is easy to install and suitable for structures where bevel gear or timing belt drive are necessary to be installed at the input end.

@ =¥ Rated Parameters

alls; ELE | BA2000mpmAT | EERVFN | IIREESEN | RESTR DFREEA | BIFEIEA EaiRE any
Model | Reduction | (UERTEELAEN/m | IREAEHENm | SYFROMENM | ARBENM | fodkm BSISE) |  fEem | x10%m’ | Emh
ratio Rated torque | Permissible peak | Permissible max. Instantaneous Permissible max. | Permissible ave.
@ 2000 r/min torque of value of ave. permissible max. input rotational input rotational Inertia ILife in
starting/stopping load torque torque speed speed moment design
(Nm) (Nm) (N-m) (N:m) (r/min) (r/min) (x10"kgm’) (h)
50 5.4 18 6.9 35
14 80 7.8 23 1" 47 8500 3500 0.033 10000
100 7.8 28 1" 54
50 16 34 26 70
17 80 22 43 27 87 7300 3500 0.079 10000
100 24 54 39 108
50 25 56 34 98
80 34 74 47 127
20 6500 3500 0.193 10000
100 40 82 49 147
120 40 87 49 147
50 39 98 55 186
80 63 137 87 255
25 5600 3500 0.413 10000
100 67 157 108 284
120 67 167 108 304
50 76 216 108 382
80 118 304 167 568
32 4800 3500 1.690 10000
100 137 333 216 647
120 137 353 216 686
© (EGNHSRE Transmission accuracy BA{Y7 Unit: arc-min
jedad S Model 14 17 20 25 32
Reduction ratio
50 1.8 1.8 1.5 15 1.5
80LA_E 80 or more 1.5 1.5 1.2 1.2 1.2
©® [EIFFIRZE Lost motion BA{Z Unit: arc-min
TEREL ELS Model 14 17 20 25 32
Reduction ratio
50 2.0 2.0 2.0 2.0 2.0
8014 80 or more 1.0 1.0 1.0 1.0 1.0
©® =KI5PEE Max. backlash BA{T Unit: arc-sec
JELE S 14 17 20 25 32
Reduction ratio
50 60 60 36 36 36
80 40 40 32 32 32
100 35 35 35 30 30
120 - = = 28 28

8 it 21 &8 [ o i 53 o

o
e
m
o
@
o
=
2]
3
D
=
=
=
>
=
m
@
m
>
Pe)
e
m
o
c
(@)
m
Pe)




8 it 21 &8 e o i 63 o

o
3
m
o
@
o
=
»
=
D
=
=
=
>
=
m
@
m
>
Py
o
m
o
c
(@)
m
Py

@ HEENIEE Torsional rigidity

2 Symbol ES Model 14 17 20 2 32
T, Nem 2.00 3.90 7.00 14.0 29.0
T, Nem 6.90 120 250 48.0 108
K, (x10° N-m/rad) 034 0.1 1.30 250 5.40
K, (x10' N-m/rad) 0.47 1.10 1.80 3.40 7.80
mmﬁ%fgmso K, (10 N-m/rad) 057 1.30 230 4.40 9.80
9, (arc min) 2.00 1.70 1.80 1.90 1.90
8, (arc min) 5.60 420 530 5.40 5.40
K, (x10° N-mjrad) 0.47 1.00 1.60 3.0 6.70
. . K, (x 10" N-m/rad) 0.61 1.40 2.50 5.00 11.0
Rje%EE'ﬁgrl;J;aJ;o K, (x10° N-m/rad) 0.71 1.60 2.90 5.0 120
80 or more 8, (arc min) 1.40 1.30 1.50 150 150
8, (arc min) 420 330 3.90 3.80 4.00
M 5MEZE Outline drawing
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BES141TRYRNERRAR
Shape of Input Part for Model 14 and17

T AR EAERIARY |, FiELIN T,

Note 1: It is recommended to have a housing undercut on the install concave.
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I R~F3 Dimensions Table
22 symbol ES Model 14 17 20 2 32
DA H7 70 80 90 110 142
OB 54 64 75 90 115
dC h7 36 45 50 60 85
®D h7 74 84 95 115 147
®E h7 6 8 10 14 14
F 50.5 56 63.5 72.5 84.5
G 15 17 21 26 26
H 20.5 23 25 26 32
| 15 16 17.5 20.5 26.5
d 14 16 20 25 25
K 9 10 10.5 10.5 12
L 8 8.5 9 8.5 9.5
M 2.5 3 3 3 5
N 21.7 23.9 25.5 29.6 36.4
0 1" 12 16.5 225 22.5
P = = 8.2%0, 1138, 1155,
Q 0.5 0.5 3 B0z 5505 550
R = - 30 5805 5803
S - - M3X6 M5X10 M5X10
(2} 64 74 84 102 132
u 8 12 12 12 12
oV 315 85 315} 4.5 5.5
[ 44 54 62 71 100
X 12E.A.8 20E.A. 16 16 16 16
M3X5 M3X6 M3X6 Max7 M5X8
Y d3.5X11.5 ®3.5X12 ®3.5X13.5 D4.5X15.5 ®5.5X20.5
a 69827 690027 690227 690327 690427
b 69527 69722 69827 690027 690227
@ D49585 D59685 D69785 D84945 D1101226
d G8184 D10205 D15255 D15255 D20355
B Mass ( kg ) 0.66 0.94 1.38 2.1 4.4

« B8 BTRIESIERR , AESFEER. .

The dimension tolerances are existing according to different manufacturing methods.
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SMEE: SHF-2S0
OUTLINE DRAWING: SHF-2S0

M Y2 Outline drawing

ST 953 % (FRECIMEFRGLE
TFRREREINC S BB IRR)
S-T1 Equally divided

(Bolt for preventing the detachment
of flexspline and outer ring of cross
roller bearing)

D*
E
0.4 G H | F*
) NS PAS et 2 .
Eqaly OF 1 - Sy
1) (@ vz | c0a
W Js9 5 e
Il /1
) coa /|
» L ™
o
EEUE C0.43%2 E\E mg%%
=S 9,6 ©elg =
55 ° ®8
K
AN
21-22 953 %5 Equally divided E%BB e
Ff5LE55 B34 Bolt for preventing the detachment ENotel b
dB—MMERE) L

Length of other side of concave circle

12595 Fo B8 NEBAL-M3X5

8 parts of 12 euqaliy divided ones-M3X5

205953 HRAY16NER(Z-M3X6
16 parts of 20 eugaliy divided ones-M3X6

2-M3X6(EL-SModel 17)
2.5(E4SModel 14)
3.0(E4SModel 17)

0.4(BSType 14)
3.0(BYSType 17)

|
4-M3X6 59570 Equally divided

PrLES Bt

Bolt for preventing the detachment

FS5Model 14

BSUNTRRRERFIAR
Type 14/17 wave generator shape

1 MR L ERILART , SR T,

E2: 14845005,

Notes 1: It is recommended to have a housing undercut on the install concave.
Notes 2: C0.5 for model 14 .

(®3.5X6.5)

4-M3X6 1595370 Equally divided
FrLE RS iR

Bolt for preventing the detachment
= Model17




]
[l R~J3& Dimensions Table i?::"
22 symbol ES Model 14 17 20 2 32 g
A h6 50 60 70 85 110 i
OB1 14 18 21 26 26 ;ﬁﬁ
OCH7 tvfE Standard 6 8 9 1 14 %
B Max 8 10 13 15 15
o SHF 28.5%0, 325", 3357, 317, 449,
SHG 28.5%%, 32,570, 3357, 3770, 449,
E 235 26.5 29 34 42 3
[ 5 6 45 3 2 3
G 2.4 3 3 33 3.6 §
H 14.1 16 175 18.7 234 2]
I 7 75 8.5 12 15 g
J 6 6.5 7.5 10 14 s
o SHF 0.4 03 01 2.1 25 i
SHG 14 16 15 35 4.2 g
] SHF 17,670, 19.5%, 20.1%3, 20.2*3, 2243, 2
SHG 18570, 20773, 21.5%, 21673, 23.6%2, s
M1 70 80 90 110 142 By
M2 a8 60 70 88 114
0 8 12 12 12 12
P 35 35 35 45 55
oa 0.25 0.25 0.25 0.25 0.25
R 64 74 84 102 132
s 2 4 4 4 4
i M3X6 M3X6 M3X8 M3X8 Ma4xX8
7 (RE) 22.5° 15° 15° 15° 15°
U 44 54 62 77 100
v - - 10.4 12.8 16.3
W Js9 - - 3 4 5
X1 12E.A.8 20E.A. 16 16 16 16
X2 M3X5 M3X6 M3X6 M4x7 M5X8
Y1 ®3.5X6 ®3.5X6.5 ®3.5X7.5 D4.5X10 ©5.5X14
Y2 0.25 0.25 0.25 0.25 0.25
71 4 4 4 4 4
72 M3X6 M3X6 M3X8 M3X10 Ma4X16
— da 38 45 53 66 86
Hou;—i;g inner wall b ! ! 15 15 15
¢ 31 38 45 56 73
d 1.7 2.1 2 2 2
e D49585 D59685 D69785 D84945 D1101226
=8 Weight ( kg ) 0.41 0.57 0.81 1.31 2.94

< HRY DK RRGERS=AEMGRE. RS, IRRESRNHAERVERBITAE, WRIEE , FI8ET.
Specification with * mark: The D/F/K indicate the mounting positions in the shaft direction and allowance of the three parts--wave generator, flexspline, circular spline.
Strictly follow the requirement of these specifications as they affect the performance and intensity.
* Nt IS LREOFBINAIAE (/5f) |, iRt RS SRE T ETHE.
Please note that in the circular spline there does not incorporate an 0-ring groove (ymbol f). Please provide alternate sealing arrangements during the designing and installing.
« HFRRERESRETR, , SBIEESAMERM | BERAT Cab/c , NFIRRERYT.
Due to the deformation of the Flexspline during operation, it is necessary to provide a minimum housing clearance, dimensions @a, b, c.
* FERRHIERRY | IRRARRINSTI BT,
The wave generator is packed separately when the product is delivered.
< RWRAERRCRY , RELOPRYT , RIEX/XRIEERIINL.
The following dimensions can be modified to accommodate customer-specific requirements.
Wave Generator: C

Flexspline: 0 and P
Circular Spline: X, and X,.
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MEE: SHF-2SH
OUTLINE DRAWING: SHF-2SH

M Y2 Outline drawing

P1-OP2 9575

C
D1 D2 D3* Equally divided
N E1 E2 __E3
VIv2 S5 7 UiZ2) F| | OFER
Equally divided 0 ring 0 ring
- £
1N
,
= T
o
S ez
8% 8853 1 \

W1-W2 54575 Equally divided d;p e
VAN H

14> B3 #242 Bolt for preventing the detachment ABE—MMERE) H iINotef\ b

Length of other side of concave circle

1253993 7R A8 N EPAL-M3X5
8 parts of 12 equally divided ones-M3X5

T1-T2 S£14545%5 Equally divided
B 15> ESHR42 Bolt for preventing the detachment

2051953 R916NEB(Z-M3X6
16 parts of 20 equally divided ones-M3X6

{D3.5X6)

4-M3X6 SE1555#5 Equally divided

(P3.5X6.5)

4-M3X6 94370 Equally divided

BH1E5> ES 242 Bolt for preventing the detachment
= Model 14

BRI AEEEAIAZIR Shapes of Wave Generators

BUS14/1TRIRNERRZR
Shape of input part for Model 14 and 17

[ 1E4> B3 4242 Bolt for preventing the detachment
A5 Model 17

. I C|z (13)
TSR ‘ . N
VL I I J3 6AZEElTolerance Range {62355 El Tolerance Range
GAETE A RZ] | 5 102 coq
Tolerance Range ~ Tolerance Range co.4 F
R0.2 R0.2 ¢p.3 ] =
C0.3 Vi
=5 (=1 © g =
| == o o Sie = = ] e
Slals] A=l 21L& L35S 8| Z|2 3 © b3 a8 ®
o6 ©
© g gi g © =y é‘l = < ]
01, 02 05 01 02 03
=
BSModel 14/17 FI=Model 20
C
c 11 12 13)
n___ 2 (13) \ J3
7 K2 K1 ) 6N Z=S B Tolerance Range
J 3 | cos R0.2 g
co4 % B 2| co4
———~J_R0.2 R0.2 C0.4 ‘
c0.4 0.4 Ir Y/
== =
= 2 o 2 T = R 2 b S
Sl = Sle—do Sl | D Egﬁv s-= Sl-—- 53l 5
%33 5 © 5 38 ° 9 3°3 3 ® 3 38
01 02 03
S Model 25 01 02 03

FEN: TERSENE LAY | BB T EESModel 52

12 RERESERSBESESIRAMEBMER | SRERKENIIMNZERIA. RIMNEMRER  BERRKERRIIMERITHIA.

Note 1: It is recommended to have a housing undercut on the install concave.

Note 2: Refer to the confirmation drawing for detailed dimensions. Especially be certain to check the delivered specifications since the configuration of the wave generator varies
depends on the size.



[l R~J % Dimension Table
%2 Symbol ES Model 14 17 20 2 32
DA 6 50 60 70 85 110
®B1 - - - - -
C 52570, 56.5°0, 5157, 55573, 65.573,
. \ SHF 1638° 16:5° 9.515° 1025 123"
D1 \ SHG 16337 16:3° 9.5:0° 1033° 12
D2 235 26.5 29 34 42
D3* 13 14 13 11.5 115
El 24 3 3 33 36
E2 14.1 16 17.5 18.7 23.4
E3 7 15 8.5 12 15
F 6 6.5 15 10 14
DG Hb 48 60 70 88 114
®H h6 70 80 90 110 142
I 20=0.1 21.5+0.1 19+0.1 20+0.1 29+0.1
12 20=0.1 215+0.1 20=0.1 225+0.1 23.5+0.1
(13) 12,5 135 12.5 13 13
J 25 25 - - -
J2 7 7 7 6.5 -
J3 7 7 7 6.5 -
J4 - - - - -
K1 - - - - -
K2 - - - - -
DL 22 27 32 42 47
T gg :g 2_0 2_5 3_0 gg 4_5
Wave generator OL4HT 12 19 21 29 36
dimensions L5 17 20 25 30 - 45
M1 22 27 32 42 49
®M2 h7 20 25 30 38 45
M3 - - - - 425
M4 H7 14 19 21 29 36
®N1 j6 20 25 30 40 45
®N2 145 19.5 215 29.5 365
01 10 10 10 10 10
02 225 245 (19.5) 225 (30.5)
03 20 22 22 23 25
P1 3 3 6 6 6
P2 M3 M3 M3X6 M3X6 M3X6
®P3 - - 0.25 0.25 0.25
Q1 8 12 12 12 12
®02 35 35 35 45 55
®a3 0.25 0.25 0.25 0.25 0.25
®R 64 74 84 102 132
oS - - 25.5 335 405
T 2 4 4 4 4
T2 M3X6 M3X6 M3X8 M3X8 M4X8
T3 (AE angle ) 22.5° 15° 15° 15° 15°
oU 44 54 62 77 100
129395378 2059516
Vi 8 parts of 12 equally 16 parts of 20 equally 16 16 16
divided ones divided ones
V2 M3X5 M3X6 M3X6 M4X7 M5X8
V3 $3.5%6 $3.5X6.5 ®3.5X7.5 ®4.5X10 ®5.5X14
va 0.25 0.25 0.25 0.25 0.25
W1 4 4 4 4 4
w2 M3X6 M3X6 M3X8 M3X10 M4X16
FoRPIEE ®da 38 45 53 66 86
Minimum housing b 1 1 1.5 1.5 1.5
clearance Oc 31 38 45 56 73
d 1.7 2.1 2 2 2
e D49585 D59685 D69785 D84945 D1101226
=& Mass (kg) 0.45 0.63 0.89 1.44 3.1

« HRY : DFK BBIRER =AM, N, IMAERIHAMERVERBITAE, BRIEE , FRET.

Specification with * mark: The D/F/K indicate the mounting positions in the shaft direction and allowance of the three parts--wave generator, flexspline, circular spline.

Strictly follow the requirement of these specifications as they affect the performance and intensity.

* Rk EIRBZAROBRMIAE (£FF51) |, Rt SRS REGHEI ATE.

Please note that in the circular spline there does not incorporate an 0-ring groove (Symbol f). Please provide alternate sealing arrangements during the designing and installing.

s BT RESRERRT | AR SIS  BERAAT Gab/c , INFDRIRERY.

Due to the deformation of the Flexspline during operation, it is necessary to provide a minimum housing clearance, dimensions ®a, b, c.

* FRRHERT | RIS AR,

The wave generator is packed separately when the product is delivered.

 IRRERRCRT |, FEOPRT |, RIEEX/XRIAIEFIINL.

The following dimensions can be modified to accommodate customer-specific requirements.

Wave Generator: C
Flexspline: 0 and P
Circular Spline: X, and X,.
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Z2EANTEER
FOR SAFE USE

B REHN(E = E13 Operational Precaution

© FENMERRTER

Please use only in a specified environment

INERE © 0~40°C Ambient temperature: 0 to 40°C

AMEN7K. S5 No splashing of water or oil

ToiEtmiE, BVEIESK Do not expose to corrosive or explosive gas
ToE B No dust such as metal powder

O ENEEBHERE

Do not change a set of parts

AERISEMG-REEN LA  BREMEMGERN , TERER
BETERIFIEEMERE.

The product is manufactured with sets of parts. The specified performance may
not be ensured if different parts of other gearbox are used.

© EWIFRESEBFR Do not break down unified product

FEEEAERLIERR. EER, SNETERSEHREMA
Do not break down and re-assemble unified product. Original performance may
not be ensured.

O EREEDBELEITFEE

Apply torque within the allowable range

TEINEEAEIEA BB HBRESITRAEE , AN Es HIT R Ee
e, AR, BiIRE  SEEmEE.

Do not apply torque which exceeds the instantaneous allowable max. torque. It
can cause troubles such as loose tightening bolts, vibration and breakdown of
the product.

MERHHEREECTES |, GUREXTEIHENSEHER. B
iR A,

It may cause damage a robotic arm or lead to uncontrolled of the output shaft if
the output shaft is directly conncted with a robotic arm ect.

O EERAMENSE. BEERH#HTRER
Install the equipment in a specified manner considering the
requirement of accuracy

PEETE. R |, SRR m B RSO ;

Assemble according to the the specified order of the catalog.

FEGE (ERRES) | BEFANERY

Contact us for recommended tightening methods (such as, bolts).
BIEMmRIT. BRI , HIREBAESRERPIEERES
E;

Keep the recommended installation precision on our catalog during the design
and installation of parts.

WNKRIEFEESREERATIER , TR SEIRRRAETRE. &
PR, EEE PR, HUREEE

Incorrectly assemble or without of the range of required accuracy, could cause
troubles such as vibration, degrade of life, deterioration of precision and
breakdown etc.

BIVOE B RRER

Be careful in handing products and parts.
BOERETFSHEOBIISHERES ST, i, EFRFEFSER
BERASHEK. BRE. BNRSEF=miR ;

Do not apply strong impact on parts or units with a hammer, etc. Do not
scratch, bruise, or drop them which will lead to the damage of gearbox.
ERGRIRS TERRY | TERIEEMRE | ErTReSEHIASIE.

The specified performance could not be ensured if the reducer is used in a
damaged condition. It can also cause troubles such as breakdown.

O ENFBRESE~R

Do Not Disassemble The Combined Product

AERNSEMREENTIMA , EREMEMAERN , TERIER
BEfE RIFRREMERE.

It is strictly forbidden to disassemble and reassemble the combined products.
Otherwise, the original performance will not be restored.



Z2EHIETEFIR
FOR SAFE USE

N ;EEREBEAYESSEIR Precautions of lubricant

© Z#EEIR Precautions of lubricant handing

TENBRAETEERS [REXIE | RIS RRERSFIRES | BN\ ARES.
Wear a protective glasses to prevent the lubricant from getting in your eye
when you handle it, because it could cause an inflammation of eyes.

MBI ATRESS ESREE | BRMER , BIREIFFE | Bz
BRRR.

Wear protective gloves to prevent the lubricant from contacting your skin when
you handle it, because it could cause an inflammation of your skins.

BVEE. Donoteatit.

FIFAsEN | BIEAEWGFE | BEIFHIFFE.

Wear protective gloves when opening the container, you might have your hand
cut by it.

ERUE) LEB AR, Keep lubricant off children.

O FEil. EREAILIE Treatment of waste oil and containers

EMET EREBNSIEARMES X | BRBIEREERENHRT
IERRRME ; NERR | BT EEENAES |, ARBHtE.
Treatment methods are obliged by laws. Treat wastes should be handled
according to the laws. If you are unsure how to handle with them, please
consult with the dealer before handling with them.

BONTNBRENED | FEIED TS SEERE.

Do not apply pressure on an empty container. The container may blow up.
BB TIRE. IR FALEEL)  ANERERRERIE , B
ERYR BRI IR,

Do not weld, heat, drill or cut the container. The remainder may ignite with an
explosion.

©® RIS4LIE First-aid

B—BNRF | BEZAMEREKAE150 8 , FHESZEERAT.

If lubricant get in your eye, you should wash your eye with clean water for 15
minutes and accept medical treatment.

A—EEIREL | BERAKRIBRE LT E.

If lubricant comes in contact with your skin, you should thoroughly wash it with
water and soap.

BF—RERE  BAERADIULERI , RZBIEZELAT.

If you swallowed it, you should immediately accept medical treatment without
throwing it up by constraint.

©® REFi% Storage

e | BEEEHET , BLERE. KDEEAN. BESHLERT
EERPRYEEST.

Tightly plug the container after using in order to prevent intrusion of dusts and
water. Avoid direct sunlight and store lubricant in a dark place.
MFREEFNR | ENEAMRE R BRI,

When a product has been stored for a long period of time, please check its
performance and keep it from rust.

RELMENFIEES AR EELR.

Please refer to the delivered drawings for details of surface treatment.

@ EFHREE About discarding

RERS | BRI R TALE,

Please discarding as industrial waste when discarding.
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3 22 v F Sl
THE MAIN MARKETS OF APPLICATIONS

M &7 281 Medical Equipment W £E I Metal Working Machine
M AR=2884B % Aircraft M iE(Si&#& Communication Equipment
B ESEH)EES Semiconductor Manufacturing Device B TAF#INEA Industrial Robot

M &%;/54E 3% Energy related device M 56{Ri&#&F Photovoltaic Device

W 5535652 28 Precision Optical Instrument

KXTFRE
WARRANTY PERIOD AND TERMS

M {R{EH] Warranty Period

LR BRICHIER RS REEBRE T ERAHR | (RIEEIN G — T A% Misf T E2000nH & R RS IARIAT A,
Under the conditions that the products are handled, used and maintained properly followed each item of the technical manuals and this catalog, all the products are warranted
against defects in workmanship and materials for the shorter period of either one year after its delivery or 2,000 hours of operation time.

M (R{E5EE Warranty Terms

E ERRIERIA , BAREHIERMESEHIER , HAABRENT R THIE R ER,
BUTMERERETER :
All the products are warranted against defects in workmanship and materials for the warranted period. This limited warranted does not apply to any product that has been subject to:
* AEP TR FEOEN RSP
User’s misapplication, improper installation, inadequate maintenance, or misuse.
* AN B LIRS E SR SEWHPET
Disassembling, modification or repair by others than ZD.
A RRESEHFERN
Imperfection caused by the other products.
* RREIA A B RESEETEN.
Natural disasters or others that do not belong to the responsibilities of ZD.
XERTRAMREMR T A= RAURE | WFEAFRERES RIEMIRE, SERE EHTIREAXNIN. #ES , AMAXSRSEEN.
Our liability shall be limited exclusively to repairing or replacing the product only found by ZD to be defective. ZD shall not be liable for consequential damages of other equipment
caused by the defective products, and shell not be liable for the incidental and consequential expenses and the labor costs for detaching and installing to the driven equipment.
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PRECISION STRAIN WAVE GEAR REDUCER




NY0I1VLVI
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ZB/ZBR/ZE/ZER/HD/HDRZ 5l _ZDRZ5
R AE AT B RE L AR AT B
<D MATIE < MATIE

ZDE/ZDF/ZDWE/ZDWF/ZDS% 51
AR AT B

PLANETARY GEAR BOX

0D MATIE

FRLR B A0S WA i AR 38, ELIEL AR v Zh DL

CYCLOIDAL PIN WHEEL PRECISION REDUCER AC & DC RIGHT ANGLE GEAR MOTOR

<o MATIE Z0 MATIE

FRE s R T ol 15 50 Rk 33 HL AL

DC BRUSHLESS GEAR MOTOR

Z0D MATIE

www.zd-motor.com »)



< MATIR

PRECISION STRAIN WAVE
GEAR REDUCER

FiRPXADEEREENRBBRAHE
NINGBO ZHONGDA LEADER INTELLIGENT TRANSMISSION CO.,LTD.
ik T ERESHRAT IR KK —IK185S

Add: NO.185 1st xinxing road, new industrial zone, cixi city, zhejiang, china.

FiRPAEERENIETRAE

ZHONGDA CHUANGYUAN PRECISE TRANSMISSION EQUIPMENT CO.,LTD.
k. I EREMTMNERXESKIR159S

Add: No.159 jinci road, hangzhou bay district, cixi city, zhejiang, china.

ERESES:

E3iF: 86—574—63537377
{&H: 86—574—63534879
E-mail: china@zd-motor.com

EfRESRS:
International trade department:
Tel: 86-574-63537171 Fax: 86-574-63534879
E-mail: sales@zd-motor.com
Web: www.zddriver.com
www.zd-motor.com

EZIFE, SiEE:

www.zd—motor.com

B RAREE R, BABTEM.

Any changes in product contents without notice.
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