Bushing

BE

oA
9B

AR
Shaft Bore
DA

[4):]
WE AR

Bushing Bore

#Ti(\

HMEAERAERACRSENBLEMEL - TRPRENERT
BEBABME - £ ERANE L HEETEPEZEANE -

For motor shaft diameters not listed, gearboxes will be supplied
with a bush to suit.

The bore sizes may be supplied as a larger bore with a bush.

14 19 22 24 28 32 35
([ ]
([ ]
([ ]
([ ]
([ ]
([ ]
([ ] [ ] [ ]
([ ] ([ ] ([ ]
[ ] [ ] [ ]
([ ] [ ]
[ ]
[
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Collet Locking Mechanism
BRI EE R

BER 4% KB BIRIAAEER Collet Screw & Set Collar Torque Table

5 \ o gn | BARSH EHHAE | B EHIE

1 B =3

BU5% Model Sﬁ’? HISE 1R AR EEAR Tighten Clench g
pec. of Screw

SBT‘ ) ‘ SR ‘SDH‘ SF ‘ SA ‘ PB ‘ SN ‘SNL‘ FA ‘ FC ‘ Torque LOC

Collet Screw Grade

FCL (Nm) (Nm)

12.9 4.83 87

7 M5xPO0.8 12.9 10 164

M6 x P 1.0 12.9 16.3 233

180 . 142 . 5 M10x P 1.5 12.9 81 678
180 180
5 en EETREENENE

M12 x P 1.75 12.9 110 813 L]

¥ HEMEBBIBEEIMER > TEEERITE - It will cause slip when motor torque exceeds clench torque.

A
Input Bore @38 242 248 @55 @60 a75

10x8 | 12x8 | 14x9 |[16x10 | 18x 11 |20x12

nJ_,% Cutting Three Grooves

000

ﬁUIEI% Cutting Four Grooves @

LOC

HE
Bushing

EE
Input Shaft

BEIR
Set Collar

BEIZE44
Collet Screw
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Reference Selection Table of Motor

oo

B5E% 1-Stage

2.2 kW

3.75 kW

5.5 kW

7.5 kW

11 kW

15 kW

22 kW

30 kW

37 kW

45 kW

55 kW

75 kKW

o - - le2| - - -] -fe0| -] -] -|-1]120] - | -] -|-|-|12 -|-]|- |180] - |220|270|330
-] -e2| -] - -] -lo0o| -] -] -|-]120] -|-|-|-|-|12 -|-]|-|180] - |220| - | -
-] -le2| -] - -] -fe0| - | -|-|-]|-]-|120] -] - 142| - | - | - |180] - |220| - | -
lo-le2| - - - - - -] -0 - f120] - | -] -] - - |142 - |180| - | - |220| - | - | -
o - - lea -] -] -fe0| - | -] -|-|-]-|-10|-]|-|140|-|-]|-|200] - |255 - | -
oo - eal - - - -e0| - | -] - -] -]-|10|-|-|-]-[140| - |- |200 - |255/ - | -
S I I T2 e SN 7071 S I N T [ ) S O (A A A
- -] - 62 ol - - - - -] - |100] - | - [142] - | - | - |180| - |220] - | -
o -e2] - - - -7s| - - -] -] - 100 - |- |- |12 -|-]|-]|180] - |220] - | -
S8R 1) R R () S R T B -+ B I S S S S R B (|
50|60 | - | - |70| - 80| - |- |-[118] - | - |-|-|-|120 -8B -|-|-|-|-|-|-|-|-]-
50| - |- |-[70f-|- |83 -|- |00 -|-|-|120f-|-|-|-|-|142]-]|-|-|t180 -|-]-]-
o - - - - -] o0 - | -] -|-1|120] -|-|-|-]|-|145]-]|- |180] - |220| - | - | -
1 ('7 F  ~ T H E 1) A NS O VY- R U ) R (O O R
(¢ [ v s~ T Y U (N A 1) A NN VO PV/Y-1 R U U (P A B (A
S U 1 (' T U [ U U N N 1) A ROV VO -1 R U U (U U B [
Sl e o] o - - - eo] - - -] <120 - | - |88 < | - -] -] --]-]-
0 180 111 1] 14 19116 1511 3119 %?21 22|34 | 24 28 % g% 2 513235 | 3 %g a3 pt ég &
1127 ¥ |19 | 18119 49| 191221221 54 | 24 55| 24| 281 28|35 132135 |35 |30 38| 38| 92 |48 | 55| 28| 65| 52
14 32 38 55 70
oo
oo
oo 000 0000 e
oo o o
oo o 0 o o o o0
o000 0 0|0 0 00 o
° o o o o0 °
° oo o o0 °
° oo o 00
° ° o o
o o000
o o000
o o000
o o 0o 0 o
°
°
°
°

P ERBEESE  ERRNEM TBEER TR, B - The table is for reference. The selected model shall be based on rated output torque.
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Reference Selection Table of Motor
BEERASEER

E8EG 2-Stage
- |44A] - - - |B2A| - | - - |90A| - - - |120A] - - - - - |142A| - - |180A| - - |220A| - |270A

oA - [44A| - | - | - 62A| - | - | - |90A| - | - | - [120A| - | - | - | - | - |142A| - | - [180A| - | - | - | - | -

62-------90---120- - 142 - 80| - |- - - | -|-]220]| - | -

S 44A] - | - | - - - | -] - |62A] - | - | - |90A| - - |120A| - |142A| - | - | - | - | - | - |180A|220A| -

P - e e I T e S 101 B N B /0T 21 R N I I

oy - |64 - - |- oo - | - - |- -|-]|-|-|m0| - | -| -] - |140] -] - |200] - | - |255| -

-gZ-----go-ﬂo------140----200---255--
--------82-100132----

M°de' Sl - - le2al - | - |msAl - | - | - | - [100A| - | - [142A| - | - |180A| - | - |220a| - | -
Gl - (62| - - |- |5 -]|- 100| - N 142) - |180| - | - | - | -|-|220| - | -
. Lo - - - |e2al - | - 75A| - | - | - |100A| - |142A - -] -] - 2208 - | -
120
) T I A (1 e ' [ O B 5+ P I R I I I I T e

120
S0 - | - |s0|60|-|70|-|80| - | - | -|9 15| - | - | -[155] - | - | - |- | -] - ||| - | -] -
160

F:NEE - (50| - | - |70 - |- |- -]9]|-|-|-|120|-]-| - |-| - |145]-|-| - |-|180 - |220]| -
50----70-----90----120--145--------

50----70-----90----120--155--------

N
N}
=
=
o o o o

N
=
s
o o o o o
o o o o o

w P EREEESE  BERARNEM TERER BB, BIIE - The table is for reference. The selected model shall be based on rated output torque.
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Glossary
L R 1 SR 2 R R R

REE i

B B R B A BEIRAOEL(E o R = AR - Gk -

BN E A A% 85 1,=3000RPM » 8 AB4E 7,=20Nm » Bkt 10 » 3478 =10
85 D 83K 1, = 81 A 3K 1, / i=300RPM -
8 IR HAE 7= @A 7,-i=200Nm ( FE B ER )
BHIRIEE = BARIEE 2

Gear Ratio (i)

The gear ratio i indicates the factor by which the gearhead transforms the three relevant parameters of
motion (speed, torque and mass moment of inertia). The factor is a result of the geometry of the gearing
elements (Example: i = 10).

n,=3000rpm — L 4 4 =300 rpm
T=20Nm —— % & 7=200Nm

.22
J=10kgm* —  » J,=0.10 kgm®

AR n, [rpm]
WIRMERIBREN R E U, R B SR B 1 AR E - R B E B SR E R AR -

Input Speed (n,) [rpm]
Input Speed is same as motor speed, if the motor direct connected gearbox.

) L #2IR n, [rpm] n,
i) BB RIR IR RN B A T BB A BEIR o, FIEEILL i GTE TR - n,=—
l

Output Speed (n,) [rpm]

The output speed is caculated by the formula related to input speed r, and reducition ratio .

RAE B ABEER ny [rpm]
BEBEEEL (S1) WABERR/IRERBEBAEE  AEFPHNEATHABEREERERES 20° C BIF
HRASH  RBRERSE > HEHRREREEE 90 C BREEmAEE, -

Nominal Input Speed (n,y) [rpm]

Input speed of gearbox shall be less than nominal input speed in the model of continuous operation (S1).
Nominal input speed (n,y) is measured at environment temperature 20° C. If the environment temperature is
higher or the temperature of gearbox surface exceeds 90° C, please lower input speed (n,).
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BRI n [rpm]

MERENRNARERBNMEEEERABABENECHABEE - SESKTIEFIERREXR  EEZBA
FEBBRAWMABE n, - HEETFRERRERR  BEEAEBLBATBABRE n, - BEEERRIRE
HANROR ZRIPRE - SRR E A EEB B 90°C°’“"FIEPTLXEﬁ’fa,%,mf“tmﬁ—: R HRRE TIRRIE
ARERE - MORER  ERERESRKLAREERR

Speed (n) [rpm]

Two speeds are of relevance when selecting a gearbox: the maximum speed and the nominal speed at the
input. The maximum permissible speed n,; must not be exceeded because it serves as the basis at cyclic
operation. The nominal speed n,y must not be exceeded atcontinuous operation. The housing temperature
limits the nominal speed, which must not exceed 90° C. The nominal input speed specified in the catalogue
applies to an ambient temperature of 20° C. As can be seen in the diagram below, the temperature limit
is reached more quickly in the presence of an elevated outside temperature. In other words, the nominal
input speed must be reduced if the ambient temperature is high. The values applicable to your gearbox are
available from LIMING on request.

100 IRIBRE40°CIVERE IR
Rated Input Speed at Environment 40°C ‘ ‘
90 i
X 4 \ SR EIRRE
S 8o |Limited Temperature of Gearbox
= )\
© /
] A
45 O [ BB R E20°CHAEEE IR
) 60 EEET |Rated Input Speed at Environment 20°C
f‘ ] T Temperature Difference ‘y/
Jm 3
E O 40
7]
o
§
=20
[°C]

0 500 1000 1500 2000 2500 3000 3500 4000 4500
XA E 8 ABE7E Rated Input Speed 7, [RPM]

BPRELR P2, 2388 <8 arcmin , BB E 40 H L
P2, Backlash <8 arcmin, Rated Torque Output

%jlz%i,@d\ RARS - FFR PO(<3ArcMin) 9 EFH 3~5 F -

BR%A Ps iF (<1ArcMin) 19 _EFH 5~10 f

BlE% Ps ~ PO RFEAN S5 BEEEET - &8 P2 oA S1 EEEEET -
. BEEAEPs PO Aﬂﬁﬁiﬁﬁ’éﬁxﬁmﬁau]\ﬁﬁ@ (Rated Input Speed) YA -
I ARG R A AER (Max Input Speed) #AH S5 BIEUEEET -
B®RERSABEEANTEE -

mmoom>

>

. The smaller the backlash, the higher the temperature rise. When the backlash PO ("<"3" arcmin),
the average rise is 3~5 degrees.

. When the backlash is Ps (<1 arcmin), the average rise is 5~10 degrees.

. When the backlash is Ps and PO, it is suitable for cyclic operation S5, and the backlash P2 can be
used for continuous operation S1.

D. When the backlash is Ps and PO, the input rotation speed should be within the Rated Input Speed.

E. The Max Input Speed is suitable for cyclic operation S5.

F. Please contact our company for special applications.

(@Y
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Ex N ABEIR nyp [rpm]
& AR aR T 1EHl Tﬁ‘t(85) KE@%EPE’\JEE%j(@@/\E?} REERIFEEE S 20 CHEG AT  RIBERERSR
NEMERERERE 90" C AR K AEE

Max Input Speed (n,5) [rpm]

It is applied to cyclic operation (S5). Max. input speed is measured at environment temperature 20" C. If the
environ ment temperature is higher or the temperature of gearbox surface exceeds 90° C, please lower input
speed (n;).

KAE &8 LR T, [Nm]
SRR RS CEETIES) TUMENHRE (EBEER)-

Nominal torque (Rated Output Torque) (75y) [Nm]
The nominal torque T, is the torque continuously transmitted by a gearbox
during a long period of time, i.e. in continuous operation (without wear). CAE Vfﬁ CAE Analysis

NNZRIBFE Tp [Nm]

ETIEBHE/NE/PR 1000 XRFoFF B2 L IR EAHE - TEBEBS/NEARR 1000 X 78
ERMERAE - T, cBAAITERERBNENE > ERFERATOMNEBE (T,,) BE/NS T, - &RIESHHEE
RS ©

Acceleration Torque (753) [Nm]

The acceleration torque 755 is the maximum permissible torque that can briefly be transmitted at the gearbox
output end under the duty clcye < 1000/h cycles. For > 1000/h cycles, the impact factor must be taken into
account. T,y is the max. parameter in cyclic operation. Application acceleration torque (7>,) shall be smaller
than T,;; otherwise the gearbox service life will be reduced.

ZEHHB 1), [Nm]
TN RR R - L e fR e A8 R RV B IR DR AR -

No Load Running Torque (75,,) [Nm]
The no load running torque is the torque which must be applied to a gearbox in order to overcome the
internal friction; it is therefore considered lost torque.

PEEHAE [Nm]
L NEimiE D > FMiale BN E/HE - BANE RSB SR ELEERARNRBEREE

Back Driving Torque [Nm]
The back driving torque is the minimum torque to start the rotation from the output side of gearbox.
A larger size or a higher ratio gearbox requires greater back driving torque.
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=EHAR (A DR ) Tnor [NM]
HE R R A L D P AE I S0 B AR AE - 35 (B BAE o 15 9 b BA PO 1000 K - #B38 1000 REJAERME AL,
REBE IR - (83T * SERVOBOX RFIEES Tpyor =3 - Ty ¢ BN 3EREHLMBE ) -

Emergency Stop Torque (Max. Output Torque) (Tonor) [NmM]

The emergency stop torque T.yor is the maximum permissible torque at the gearbox output end and must
not be reached more than 1000 times during the service life of the gearbox. It must never be exceeded to
prevent inside parts from damage. LIMING SERVOBOX T,y or=3 - T; (3 times of rated output torque)

F19=an [h]

EREMEBIEE RERHE [ > BAEWMABRRBNITFRE  EEEEERARREERSMm 12
T8 AREUERNARKERERASMNGRE - BR—ETS "st88m, > TTEREEAN (5E)
SANENRR > MEMREE @ AINBERRARERNESRRY (CAE) - ELEAZRZREIEEBMK - ZEIE -
ERMNHANRTS - ERNEASD , REEFNERAAERRSRG , JEREENERSnEEE -

Average Service Life [h]

Average service life is the working time of gearbox running at rated loading and nominal input speed at cyclic
operation.

The service life is not a guarantee of the actual service life of the gear reducer. It is an average calculated
life derived from industry formulas (*), and other factors such as running test results, CAE (Computer
Aided Engineering ) software and so on. These factors take into consideration the metal composition, heat
treatment, the design of the gearing and bearings, as well as calculated loads. Service life calculations
are not based on actual field conditions or applications, and do not represent a quarantee with respect to
expected life, performance, or other characteristics of gear reducer in any given application or use. The
actual service life could vary substantially from the nominal service life.

i EERASELITNEBATR] Z1F# Industry formula Refer to the following standardization organization
GB/T 3480-1997 , ISO 6336-1~6336-3:1996

ISO: BIPRAZ 2 4 International Organization for Standardization

GB: I AR HMBEIE X 1Z# ( Bl1E GB) Guobiao standards (Chinese National Starndards)
DIN: {212 # Deutsches Institut flir Normung : (German Institute for Standardization)
AGMA: =B &5 B 2435 17 = American Gear Manufacturers Association

JIS: BAZE#ERE Japanese Standards Association

BH@ 7] Fou [N]
EEFITREON—E > B TRELH  TrERRMARLHEES —ENERRE (,) K SEE—EzE)
EERE - S NBBRARPIRREBREER » ARSI EREEES -

Axial Force (F,,) [N]

The axial force F,, acting on a gearbox runs parallel to its output shaft. The force runs perpendicular to its
output shaft. It may be applied with axial offset via a lever arm y, under certain circumstances, in which case
it also generates a bending moment. If the axial force exceeds the permissible catalogue values, additional
design features (e.g. couplings) must be implemented to absorb these forces.
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L@ Fyr [N]
EEEFERRBENN—ES - SRERMERKEE —CHNMEEE (d)  SEMH—EEES  BEaOPA
—EEERE -

Radial Force (Fy) [N]

The radial force is the force acting at right angles to axial force. It acts perpendicular to the axial force and
can assume an axial distance of (d) in relation to the shaft end, which acts as a lever arm. The radial force
produces a bending moment.

EREE D NMERBERERSEIHRER > FEAREDN KR -

S - OHL HIEtE AT : Tos f-
T= {1510 5 = BHZY OHL=-"2J"P
- FEHESRNEELRY  R= HSHINEREE R
el p=MIBZE  BEYIRERIE  p=1

BHEIANRAE > p=15

The gearbox will bear radial force while its output shaft connected
with transmission machinery, such as chain pulley. The O.H.L.
formula of radial force is as below :
T= Torque of transmission machinery T.s-f-
s= Service factor OHL = Jop
/= Driven Coefficient
R= Radius of pulley or chain wheel
p= Position Factor: loading position less than d, p=1

loading position larger than d, p=1.5

HED

Axial Force

BRI O S ~ BEEE

B BRI M IR IZ 28 L8 s EROE @S A e S o BAYsR S AN A R ESIRETIRE 1 T A # 18
MEDEE - EmEAPALNSEAATERBRESRANNLRFEREMRERIRDR (Bl 12L &) W0 - &
TERAANE TR - MBI HIE » ARFREDSEMEEA Bk - (FRRBEHBEE - RFFIERSf R/ -

Shaft Extension Radial Load, Axial Load

Additional concerned for selecting the gear box is the radial load and axial load on the extended end of the
output shaft. The strength of the shaft and the load-bearing capacity of the bearing determine the allowable
radial load of the shaft extension. The maximum allowable value given in the product catalog refers to the
force acting in the most unfavorable direction at the midpoint of the extended end of the shaft (i.e. at 1/2L).
When the force is not at the midpoint. The closer to the shaft shoulder, the greater the allowable radial load;
conversely, the farther the point of action is from the shaft shoulder, the smaller the allowable radial load.

far % 815K (s) Service factor table EEE 5T EHE 2 Driven Coefficient (f)
[EEE R SHMEMARMAE Running per Day &5 753 Driving Mode

Loading classification EEETN 2 hr 8-10hr | 10-24 hr 815 - AL Chain Pulley

9—&75 Uniform 0.80 0.90 1.00 1.25 & Gear

& E8 Medium shock 0.90 1.00 1.25 1.50 V BIRZ 75 V-Belt

E &% Heavy shock 1.00 1.25 1.50 1.75 2% Flat-Belt

® [P - FEsHEH - FLIE 1/ NRRE 10 RULERE - BRARNERM1.2 -
CWI/CCW operation or start-up/stop reaches 10 times or more within 1 hour, please multiply by 1.2.
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BRHEMT Fop [N]
ZEH LIRS 100RPM > KRIEANEL NE 1/2 ERFIBFZEAT - BRIENMKER -

Permitted Radial Force (F,;) [N]

The maximum allowed radial force inthe 1/2 position of output shaft in the condition of output
speed 100 RPM. This value is decreasing when the running speed is increasing.

FB Permitted Radial Force on Center Position of Shaft [N] FB 1 85 /2R L6 7

10,000
\ 145¢#

120#

1,000 \ 90#
70#

50#
100

10 20 40 60 100 200 400 600 1000 2000
Output Speed [RPM] £ JEHEEZR

BRFEE A F,pN]
SHHERES 100RPM 5 RABRFZHEIERT -

Permitted Axial Force (F,;z) [N]
The maximum allowed axial force in the condition of output speed 100 RPM.

BEINE 7 (%]
ey
EREOB Y E -

Transmission efficiency 7 [%]
Efficiency ( 77 ) is the ratio of output power to input power. Power lost through friction reduces efficiency to
less than 1 or 100%.

— & — Pin — Plost
L, L,
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1&E [dB]
BRA EREEZ 8 AR 3000rpm * JBELE /=10 » 3% i=100(2 B ) > A EE > BRRIEME —KIERERAIE
M- —RRMSEREBERESR BEES BEEAR RSHEA-

Noise Level [dB]

The operating noise specified in our catalog relates to gearboxes with the ratio =10 or ;=100 (2 stage) at
input speed 3,000 rpm and no loading running. Noise level is measured at 1M distance from the gearbox.
Higher speed results to higher noise level; higher loading results to higher noise level.

EEEE J[Kg.cm’]
ER—EYREENRSECEERE (HFLNES) FUHN—EE - AT EDEE AL

Mass moment of inertia (/) [Kg.cm?]
The mass moment of inertia J is a measurement of the effort applied by an object to maintain its momentary
condition (at rest or moving).

B8t 4

CRAHBEEREHAMES (BHMLREK) ZBRLLE - EEMLERE 7 2A/RITEME - L Bl
tMESEFHESZELA  SEENE PRGBS > REBUBESABEEHE < 5 - BEHTIL
HEHESRE1/7-

Rate of mass moment of inertia (1)

The ratio of mass moment of inertia A is the ratio of external inertia (application side) to internal inertia (motor
and gearbox). It is an important parameter determining the controllability of an application. Accurate control
of dynamic processes becomes more difficult with differing mass moments of inertia and as A becomes
greater. LIMING recommends that a guideline value of A <5 is maintained. A gearbox reduces the external
mass moment of inertia by a factor of 1 /7.

Simple applications < 10

Dynamic applications <5

Highly dynamic applications < 1

[Cl32fE R j, [arcmin]
EREEE DR AR RARES @ IERTREHBAREEE

SRIBTER B EZB 1R 4E 0 2% 1H4E  FIEMLER IS — B\ B Al A
% IEMBEIALIREEKE - B2 WS " —EBRA+SZ—E - Backlash

Torsional Backlash (j,) [arcmin]

Torsional backlash j, is the maximum angle of torsion of the output shaft
in relation to the input. Torsional backlash is measured with the input
shaft locked. The output is then loaded with a defined test torque (2%
rated output torque) in order to overcome the internal gearhead friction.
The main factor affecting torsional backlash is the face clearance
between the gear teeth.
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57> [Arcmin]
—{EE7%E 360 £ 1 EQH% 6017 > BI—EEHE 21600 17 > WER=Z
BIPRIES 1 arcmin 5> BEREMEAEREE—BE > BHkENSERE1/60 -
HERERT  EEARELHECRERA)NARE -
Bl B IREA LS 500mm K BERAERES ), = 3 0 BEREE
—BfMRES b=0.44mm °

2 Ty jt

21600

Angular minute [Arcmin]

A degree is subdivided into 60 angular minutes (= 60 arcmin = 60" ).
In other words, if the torsional backlash is specified as 1 arcmin, for
example, the output can be turned 1/60°. The repercussions for the
actual application are determined by the arc length.

EX: A pinion with a radius » = 500 mm on a gearhead with standard
torsional backlash j= 3" can be turned » = 0.44 mm.

3arc/min

b 2-w-r-j,
21600
BRI

BERAZER Y SHRERNEERE - @BRAGREFMAAR - AR SERERRAREEE  REE
i B IR AV P Bl e B8 75 [0 0 RIS A S N R T S AINERIRAE - A& TME D ENE - AE=S A MW hZERA - 8
FIpmARZ— RS HAR - (EPILGETELREENERRBR (/) EEEE (Cu) °

Hysteresis Curve

The hysteresis is measured to determine the torsional rigidity of a gearbox. The result of this measurement
is known as the hysteresis curve. If the input shaft is locked, the gearhead is loaded with a torque that
increases continuously up to 7,5 and is then relieved at the output in both directions. The torsional angle is
plotted against the torque. This yields a closed curve from which the torsional backlash and torsional rigidity
can be calculated.

AT
21 = A_¢ -

¢ [arcmin]

005
T [Nm]

- ¢ [arcmin]
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HEME C,, [Nm/Arcmin]
AT

Ap
AR EAZARNBET EEmLHmES Iy - AEEESNEFTHRSLN - £HAE ERBERE
T,5 B9 50% 71 100% EEFEE > SEEERN > HRUERE—IRER -

Torsional rigidity (Cy,;) [Nm/Arcmin]
Torsional rigidity is defined as the quotient of applied torque and generated torsion angle.

" ar
t21 A¢

It consequently shows the torque required to turn the output shaft by one angular minute. The torsional

rigidity can be determined from the hysteresis curve. Only the area between 50% and 100% of T, is
considered because this area of the curve profile can be considered linear.

NS N EMAAEENHER ZBNLERRESE C

BERI
EEREERBUTEREENERE - (BEEE S1 - BHEER S5)

Operating modes

(continuous operation S1 and cyclic operation S5)

When selecting a gearbox, it is important to consider whether the motion profile is characterized by frequent
acceleration and deceleration phases in cyclic operation (S5) as well as pauses, or whether it is

designed for continuous operation (S1), i.e. with long phases of constant motion.

EEEEET (S1)
BEEERNATFBRMES  RUOIIFER ED KX 60% @ SEEEBRBAN 20 7 - AISEEERE
= (S1) -

Continuous operation (S1)
Continuous operation is defined by the duty cycle. If the duty cycle is greater than 60% or longer than 20
minutes, this qualifies as continuous operation.

FHHAEEAET( (S5)
EEEEENA TFERMER RN TIEER ED /R 60% @ SEEEERRE/NR 20 £ - AIREIREE
1 (S5)

Cyclic operation (S5)
Cyclic operation is defined by the duty cycle. If the duty cycle is less than 60% and shorter than 20 minutes,
it qualified as cyclic operation.
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TF3EH (ED)

tyon=t N3R +1 S3E +1 FIE =t,+ 1.+ 1,

toya=t TR +t TR + MR + BT =1, + 1.+ t,+ ¢,
ED[%]=tyork / teyare X 100%

ED[min]=t,,.x

Duty cycle (ED)

The duty cycle ED is determined by one cycle. The times for acceleration (¢,), constant travel if applicable (z,)
and deceleration (#;) combined yield the duty cycle in minutes. The duty cycle is expressed as a percentage

with inclusion of the pause time ..

o i i E ta + tc + td
c ol R L ED=——_°< %3¢ =t ,+t +i,
2
2 g ! ! t..
— Il Il cycle
Nyq ™ N2q - B e EEEEEE
(0)] | |
o i i ,
(0] no I > . R ,
] P 1 ;L ‘. ;L = ;L 7R t, Acceleration > . Constant
P ycle ~
- : g t; Deceleration ° t, Pause
Time d p

BRE (RED

KNG EITERBABIUNEERRS > REEAR—ERmz > B1K
(#) - SERVOBOX RFfTEREW > 1 B () mMEELL®E 1/3~1/10
2 B2 (#R) BEEEEHE 1/15~1/100 @ BIFRNBARRLL - AZER (B) EEF)
BRRMAERE > UESZERS > MELET%E 100~100000 B E -

Stage

The sun gear and planetary gear forms an independent speed reduction
gear system. If the there is only one gear system in the gear reducer, it
is defined as one stage transmission. In order to achieve higher speed
reduction ratio, multiple stages transmission is required. LIMING's
standard gear reducers are classified into one stage and two-stage
transmission. Speed reduction ratio range is from 3 to 100. The
modular construction combined with multiple stages transmission allows
speed reduction ratio 100~100,000 and over.
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Glossary
L R 1 SR 2 R R R

a.un-/_;_

ﬂxi_br'n (I )
$ AT EMRBER N MRS > BEREERECER
(IP65) °
FhiE5 4R (IP) 2 IEC 60529 1REFRHIET - E_fI# > 75l

1t§lﬁa%ﬁfrﬂﬁ—i,m“E’JTxAﬁ)i““‘“ R

Degree of protection (IP)

The protective class IP65 sealed design avoids leakage
problem.

The various degrees of protection are defined in IEC
60529 “Degrees of protection offered by enclosure
(IP code)” . The IP degree of protection (IP stands for
International Protection) is represented by two digits. The
first digit indicates the protection against the ingress of
impurities and the second the protection against the ingress
of water.

@ EITHEMEEREDL IP65 MRS
IP65 Test Report by Metal Industries & Development Center.

AR E TR BERyE
Protection against contact and g e
against solid foreign objects. Protection against ingress of water.
— o 2T
1st numeral Description TiEEl

fmEhE mERE
0 Non-protected 0 Non-protected
1 SJFEEARR 50mm IR 1 DEEEEE MRS

Protected against solid foreign objects of >560mm @

Protected against vertically falling water drops

, | EEEAR 12.5mm tomae )

Protected against solid foreign objects of >12.5mm ¢

OfEEEEE 15 ERNIE R RS
Protected against vertically falling water
drops when enclosure tilted up to 15°

3 SJ[EEARR 2.5mm BI¥)5e 3 OIfHIEEEE 60 EANIERKS i
Protected against solid foreign objects of >2.5mm ¢ Protected against spraying water when enclosure tilted up to 60
4 TJFEEARR 1mm B45S 4 OB ERIFrAAERIEER
Protected against solid foreign objects of >1.0mm @ Protected against splashing water
5 | DE (ETmASEEH ) 5 | EBMEEKE
Protected against ingress of dust (dust-protected) Protected against water jets
fird = -
HE o TP 4 B ]
6 Protected against ingress of dust by underpressure 6 ;rf)ﬁtetﬁtgc}%aggiinst powerful water jets
(dust-tight)
;| DEEEEK
Protected against the effects of temporary immersion in water
8 & R A K

Protected against the effects of continuous immersion in water
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Glossary
L R 1 S5 FH 2 R R R

TRz
TREEEHMEEE THFEMBH TIFRE N RFFAEE - H Al SERVOBOX % 5l /9 Rl 2 # 8E 7£
-25'C~+90' C BERIE NI 1F - ZR LR > 1aiﬁ/EFFEE -25'C~+45"C 2 -

Operating Temperature

The Operating Temperature indicates the allowable temperature of gearbox at continuous and cyclic
operation SERVOBOX series work in -25" C ~ +90° C.

Consider working temperature, ambient temperature should be in -25°C ~ +45° C.

pEN=)
TERBREREEANERFTEREBRM - AR REREAZEAEER (05 )  JRBEREREMEE
e

Lubrication
It's no essential to replace lubricant during the service life. Lubrication of standard products uses

synthetic grease (0#). It depends on the application, there are other grease available.

BT H B KR
%lJFHF?ﬁﬂ BEBEMOMBE  WABFEEN  UMERESWAER NMOENRLENZERNE S
BiE

Collet Clamping
The Collet Clamping ensure a frictional between motor shaft and gearbox. It has passed dynamical balance
analysis to assure concentricity and no backlash at high input speed operation.

EHE
EREMELLRERANDINR > BE—RHEEFHERITERE -

Bushing
If the motor shaft diameter is smaller than the input bore of gearbox, a bushing is used to compensate the
difference in diameter.
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Glossary
L R 1 SR 2 R R R

IR ARERET
BESEMEEARSEAREEEFER
AL ER

o

C ZREARD - FAAFRIE—RRY > FERHERTE  BLAAT

Design of connecting plate
Design of connecting plate is suitable for various servo motors or others, and also easy for installation.
General dimension is shown on the catalogue. Please find other dimensions from our website.

BRI Motor Brand: MITSUBISHI
e nepuc s SAREIR byt Nouel HO-SEG B

[ | #mE value

REITIE OutPut Pawer 5 W
i h3E Rated Torque 11.59 NM
[RFHSE Max. Torque 4.7 N
UEME Roted Speed 3000 [ e
IREME Max. Speed 3000 RPM
WERR nertia 66 ]
iz Shat Dia, 24 [ om
Shiz Diameter 130 mm
O% 110 mm
Pco has [

“ 148 AN ML Input GEAR Ratio 10 ¢
12 AMBBZTYPE: S8 ¢

L AR RZ HH hpar GEAR Ratis: |3

12 WA AR RE Mot Shaft DR, A 19
1.1 Next Step
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Rotation Directions

fedE 5
EBEATE IR B AR TE R R
1-Stage Planetary Reducer 1-Stage Spiral Bevel Gear & Planetary Reducer

ERTEREX ERPETERER

2-Stage Planetary Reducer 2-Stage Spiral Bevel Gear & Planetary Reducer

—EBRATE R ER B EIRTTERIERR
3-Stage Planetary Reducer 1-Stage Hypoid Gear & Planetary Reducer
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1. stEREL i (A1)

2. FIEEARFEIOHE T, (A 2)
&R 19E T,,< BREW LRI Ty

3. FEMEEE (S1 53¢ S5)
S5 : BHEEBEN ED <60%
S5 BHIEERR 1., <20 788 (AT 3)

4. BUNEBSERARERMEEEEL (S5)
STERAREANERE D, (AT 4)
FE AR IR B ANRIBIE Tpox< BRANNFIRIE T

5 stEERIGFEFI9ERE n,, &
R EA T B R E nyy (AT 5)

Ny < Moy

6. AT ER R LTS 2 @ Fom (AT 6)
FHRM@EA F,,., < BFREN Fop

7. ETEREEBLEAR ZFI9EE ] F,, (A7)
I ) Fopn < BEFHIM 7] Fop

8. EEMBIREMEEAE LA
9. BIETA

BHEEZZEFR

—mEREERFTSUIAI
Ticq,

1

REZENEABEAFTAEUTAR :

J

.2

i
JBHEBE  J, FEE

~ J
- m

i

T,,: B2EHE "REEDHE
Fop: $82EBE "TBFFEEA

n

work

n.. SEBLEE @ n,.. ERBRREE

A

A TZa e T

[ ' '
?ﬂm TZC —t-------- l-—l——ffffl—fw—————fJ:
2 ol
%E oy E
& !
EI%IJ FZra ‘FZHa“ 4:

oeom |l ]

7¥( Fer ’ FZap

4

¥

23] Forg > Faa
A

,,,,,,,,,,,,,,,,,,

ﬁ Mg > N2q S R N

tcycle

R

2d

3 3
]"Zm :3\/’120 .ta ‘];u +n2c‘ ‘tc.];c +n2d .ld )

Ny, l,+ny, -l +n,, 1,

- t 4+t +t

cycle

1R > 1 55R - 1 RER 0 1R LE

//)\‘Et4 T =TmB.i.kv.77

2max

T,p BESAE LB - gl R EENER

K BHEEH

K BERE / N\F

0~1,000

1,000 ~ 1,500

1,500 ~ 2,000

1.6 2,000 ~ 3,000

1.8 3,000 ~ 5,000

n2a'ta+n20.tc+n2d.td
t o+t +t,

it - F +ntF +n

2ra 2rc

-1,

-F

2rd

3

Aste.|F,

-t - F +ntF +n

2aa 2ac

/A\_W F,

-1,

-F,

2ad

n, -t +n, -t +n,, t,

2a

3
\/ n2a'ta+n20.tc+n2d‘td
3\/

3
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1. Calculate Ratio i (Eq.1)

2. Calculate mean output torque T, (Eq.2)
Mean output torque T,,,< Norminal output torque 7,y

3. To determine Operation mode(S1 3% S5)
S5 ED < 60%
S5 tyon< 20min (EqQ.3)

4. If operation mode is(S5)
then caculate the Max. Acceleration Torque 75, (Eq.4)
Max accleration torque 7.,,.,< accleration torque 7,5

5. Calculate the Mean Output speed n,,,
and the Nominal Output speed n,, of Gearbox (Eq.5)

Ny < Ty

6. Calculate the mean radial force F,., (Eq.6)
mean radial force F,,, < Max. radial force F,;

7. Calculate the mean Axial force F,,, (EQ.7)
mean axial force F,,,, < Max. axial force F,;

8. Select the Required Backlash and Shaft Option

9. Order your LIMING Gearbox

Recommended (for S5 Cyclic Operation)
The general design is given for

L;s4-Jm
l

The optimal design is given for

"]L
—+=J
i "

Where J; is Load Inertia and J,, is Motor Inertia.

T,, please reference catalog [Rated Output Torque |

F,5 please reference catalog Max. Radial Force ]

. n
Eql|iz—=
n

work

n,, is output speed of the motor, n,,,; is working speed

-

paadg indinO eys ndino uo speo anbio] ndinp

A
TZa R et b DDl EEE DL L
TZC AN R —— I—‘ ...... Lommmeee o J
Tgp ' >
Tsq :
A 1 1
Fog > Frua S H SR SRR
FZrc ‘FZac— -------- I—' ..................
Fop > Fagp : : -
Fora > Faaa
A
Ny | b
L5 7R (5 R S U S N N
nzp 4 ':
BN N N N
tcycle o
Time

T 3 3 3
=3\/n2a.ta' 24 +n2€.tc']-;c +n2d.td' 2d
. 2m 1

n, 't +n, -t +n,, 1,

2a

{4+ +t
Eq3|ED=-—t""t 1 =t 41+,

cycle

t, is the time for acceleration, ¢, is constant travel,

14 is the time for deceleration and ¢, is the time for pause.

T,

2max

:TmB.i.ks'n

T, is the Max. output torque of the motor and 7 is the efficiency
of the gearbox

K, service factor

K, No. of Cycles / hr
1.0 0~ 1,000

1.1 1,000 ~ 1,500
1.3 1,500 ~ 2,000
1.6 2,000 ~ 3,000
1.8 3,000 ~ 5,000

3 3 3
F :3\/n2a'ta.F'2aa +n2c'tc'F'2uc +n2d'td'F'2ad
n2a-ta+n2c"tc+n2d'td
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Installation & Critical Applications
LA R R

ERAEPRE

WMRBAERECNLZESARNERANBABHE > FELXATELS -
teoh > EEAEBE NEAIINEUERBEARRERBRRITASKE
—ERFEHBLREEER -

— e AR 8 L BR e 1R AR R -
—EmEFLIRMER A REERERAERENIERE -

— R KRB E RSB ARRRE LR -

—BRAREENEEH L (FELLLST )R-
—EREBIINREERSEHERRFNT -

—ETFRIREBIEE -25 E3 +45 ENEEAN -
—RLZEREEMEEEmAIRED -
—REEEENRERSHIRED -

—EHUSHRED -

—ZEREBEREBARBNRNRED -

BRITREE (BEED ) REKERHERET -
ERERARBNRSREHE () BB BB MR ERVEEHRBRI=1 -

(*) Frt N2 B RE AR BB TR - EEEREHRERINE - 8  ESRETEBEFRER -

Critical applications

For other mounting positions and/or particular input speeds, please contact our technical persont.
It is also necessary to take due consideration of and carefully assess the following applications by calling our
Technical Service:

- The maximum input speed exceeds nominal input speed.

- The maximum output torque exceeds rated output torque.

- Use in services that could be hazardous for people if the reduction unit fails.

- Applications with especially high inertia.

- Use as a lifting winch.

- Applications with high dynamic strain on the case of the reduction unit.

- Ambient temperature under -25° C or over 45° C.

- Use in chemically aggressive environments.

- Use in a salty environment.

- Use in radioactive environments.

- Use in environments pressures other than atmospheric pressure.

Avoid applications where even partial immersion of the reduction unit is required.
The maximum torque (*) that the gear reducer can support must not exceed three times the nominal torque .

(*) intended for momentary overloads due to starting at full load, braking, shocks or other causes, particularly
those that are dynamic.
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Installation & Critical Applications
LA EIRT

ZEIREIR

BEREBEEE - IR TIINEIR ¢

—mEH KR E 7R 0 URBRERR R E DS n 25 ERE -
—mEENAF Bt AR L BReA T REIRIAIER -

— LR BERMABRATERGCAEEMRE - BRRNBENERERIBHEZE

—BEFRNERER SRS RNBHBSNRIED - HRER%  FRUER/BEEREHREER - DIERE

N 7
(EIEEET

Installation
To install the reducer unit, it is necessary to note the following recommendations:

- Check the correct direction of rotation of the reducer unit output shaft before fitting the unit to the machine.
- The mounting on the machine must be stable to avoid any vibration.
- Make sure that all bolts and fasteners are properly preloaded to prevent loosening due to vibration or

friction.
- Whenever possible, protect the reducer unit from high temperatures, high humidity, and adverse weather

conditions.
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Applications

Rl 2R % I S 51

O B ENEHERE Linear Action

@ EZIRBREE @ ZREE @ =i/ RE | KT
Ball Screw Rack - Roller / Belt

O [o]#E #5148 Rotary Action

® g

Index
@R FE @ E[1 1% L JEIpeR S
Robot Printing Machine Conveyor

OLFe @ CNC 4 @/ &z
Working Table CNC Spindle Index
\
tH
JTF
Y TS .
[ & F =
B ‘\Q'\‘\\_zj\/\ \<<//J
o : IL: :_\\\\ //\:V‘l =
’('[,\\\ Z = \\\]'&.' ]
Nl -

204



ers Satisfaction

231

Planetary Gearbox and Motor Mounting Instructions
TERRKEAREL

ZEFERRERERREES
It - USRS EERZF -
Confirm the motor, and gearbox
size. Clean up the mounting
surface.

HERRR R AR E R R AR

o

/|
Confirm whether the reducer
and motor are keyed together.

WMEFEL NIRRT - WFEH
E BAKERERADANRN -
Check motor shaft size and
insert bushing into input bore of
the gear box if necessary.

HMEZER EHAANARFHER
IRIBAMAFRRR - Wi IRF B 4
AN -

Remove the plug on the adapter
plate. Rotate the set collar till
the bolt is line up.

B EEEERANRRKE -
Put the motor into the gearbox
vertically.

EHBANRFR/REBRREHE
B,

Tighten the set collar bolt with
torque wrench.

KEIZEBEWHE -
Tighten back the screw plug.

W 1~4 ERBARFE LA
AVl

Tighten the mounting bolt in
1~4 order with torque wrench.

B ERERER > FREEE

BEMOBEIR -

Please be sure to tighten motor
flange on gear box flange first and
then to tighten the set collar on
motor shaft.

ik bRIEFAEE > LEHLRG6 7

A oJERf -

Please assembly in order
according to above steps,
especially for step 6 and step 7.

 RERTRE  BREFERE B

AN RBARNBIRE T -
Please noted that tighten back the
screw plug to protect the gear box.
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