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Product series intrduction

PAB Series

PABZ Series

PADR Series

T Kind's of Base Fizas

a2mm-2I0mm

Rated Dutpel Torgue | 14Mm-2000M=

T Erege | N/4USARTIEIVD
e, B2 520V 2 50 15805 0V B0
1 B2 o

28tagd | oo pnien
T Stege | 53, 55 arcemin
25eage | =7, =10 arcmes

P Kimd's of Base Sizes| Slmme | 80mm

Rated Dutpul Fargue

2INm- 1T 0k

1 5iege | A4TAEMD
Raiia : .
7 Stage N 1SS0 2 54 0 35 80 S0 7O
80/ 100
1 8eage | 410 ascemin
Bachlesh
i Swage | 518 aseein
¥ Kinds of Bape Sizes| 47mm-155mm
Rated Qutpur Tergue | 14Mm-2000Mn
1| Semge | asirm1 001820
_ PRSI O T 0 Bl 40
14 2B P 801
20 | 200
1Seege | 52, 5458 arcmin
2 Suage | sd, 57 98 arcmin
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PABR Series

PAD Series
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PPG/PPGA Series
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T Mind's of Base Sires| 42mm-2320mm
Ratad Ouipud Torgue | 14km-20008m
T Slage FA S TIR D A
Ratis
28 1 5/ 025/ B A 5 VSN E TR
R B0 RO 20018001 B0 200
T Stage | 10 arcmis
Hackiaah
IStege |« 15 aromin
T Kings of Base Sires| &7mm-2 idmm
Rabed Owiput Targue | 1| dpm- 20008m
1 Stage | ArTARAD
Riiie R -
1 Stage | FOTHIGMNS0TON 00
1 Shage | A3, 68 aromen
Backiash
§Erepge | £7, 510 aromin
T Kindy of Bese Sires| &0mm-160mm
Raiod Dwipit Targus | Ah=-421%m
1 Srage | VTR
Ratle 9 L l | 12 -1]
2 Stage 127 V8RN B B O B O P
106
1 5iage | 10 scmin
Wackianh
28mepe | 518 wumin
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Product structure diagram

PAB-1Stage PAB-2 Stage PABR-1 Stage

-

PABZ-1 Stage PABZ-2 Stage

PPG-2 Stage

PPRA-1 Stana PPRA-? Stana
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Gears gained oplimum wear-resistant and
shock-resistant parformance from perfect
nitrocarburized material
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Product features
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The gear rigidity was sel through finite
element analysis with the help of ANSYS
This technology also motified the isolh

type and the lead. Thus 't not only
considerably trimed the noise cranled
by engagement of gears bul alsa
increased the sorvioo life af gear traine

The stable integral structure that output
planetary carries adopted was farmed
through large span distributed front and
back bearings inside the gearbax lor
highesi torsional stiffness and phetisiar,

The high-grade steel which undergoes
thermal treatment makes outstanding
material dansity possible The ring gear

and output housing uses integral structure
which ensures that all geometry dimensions
could be processed at one time.Moreover,
higher precision and robust are realized shaft operation. Thus high precision and
compared othar embedded or clamped nearly zero backlash performance can be
structures. realized.

With its integral structure adoped by the
input shaft and locking devica, the
symmetrically distributed double bolts can
not only reach dynamic balance but
effectively prevent the slippage of motor
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Reducer selection and attentions

Planetary reducer selection

Selecling planetary gearboxes should comply with appropriateness and economy principles. Thal means the variety
indexes of gearboxes should meeal requiremants of application and cost.Ovar or under this principle would bring
wasted cosl.

Improper reducers are the main reason why they ill-operate sometimes.So this selection step is a maiter of cardinal
significance.

Soma internal factors naad 1o ba on the considaering list such as structura type loading capacity,gearbox ratio, output
speed,.axial force, radial force, torsional stiffness and backlash. ect. In addition some external elements need to be
considerad as well. Such as installation forms, working environmeant and ambiant temparature act Hare comeas steps
about choosing gear unils appropriately for your convenience.

Step1: Determine reducer specifications.

Explanation

FParamefer Calculation

SRS Starl-Ups Per Hour T Runining Hours Hbﬂm
classification hed dchcl Bxh«l? 1I¢h«<lb6 16<ha24
2<10 0.85 095 1.00 120 Lo
Uniform m‘z‘!:u m 110 115 140 180
: 30<F=«1 120 1.3 1.560 .00
A ERUEE R - Z<10 100 180 130 160 200
Medium shock 10<Z<30 L10 135 145 1.80 .20
30<Z<100 120 145 L60 200 2.40
210 1.20 145 160 400 240
Heavy shock 10<Z<30 130 155 175 220 250
30<Z«100 140 185 190 o .2 80
TIN>TCZ (The rated lorque of selectisd reducer musl ba greabes than calculated lorque TC2)
2 T Welination T TCZ=Tr2"15 (Te2-calculated lorque, TrZ-nesded forque, 13-service factor)
3 Rated Input Spesd n ABgwable max oulpul speed please check 1he gearbox profile.
4 Geatox Rato i i
5 S Gaar Efickency e | L1295%. LIz90%
e Py Pus ( Taem ) / {9550xixn) OF PusPion
T '-‘." “M“:a'm“'“mm"“ Tam, Pin ToeTiwhinl PwzPafinf
g | ORI TRR AU S w e ( CE Vienity ypes of e Gearbox based on the sheet of ransmission force
L ] Warily the working condilisn Prolection degree, operating lempedalure, chamacnl crcumalnnoe ol
10 Conflrm inalalation based on fHom Coaxaal installabion. 80 mght angle instaliabon
n Warify the goarbon type Caonflrm spocfio seres, type, specification snd access sries nocord ing to performance e, input and output way

Hote: n,, P, reler to the speed and the power of the working machine. P, T, refer Lo the power and the torgue a working machine needs. P T,, are the
power and the torque & reducer needy in practice

Step2:Determine the motors. Determine the motor manufacturers, specification models, performance indicators and

external dimensions.
Motor Model:MHMD-082G1U

st aTs (]

Fatea Tongue 24 (8]
Shay Torquse 1.1 (Y
Epted Sped 3000 Lt
Sy Speed 4500 Lt

i L] Eglom

Chalt Doa a1y T
@ Frested (ml TE A
¥ lmrgs are T
Central Desisnce 050 L]

e maobor

. MNotice for ordenng

Matger Type Avd O-rsarmion
Flanpiasy Geabon Typa
Torgus Astua Grade

Hatio
Spacil L Haguiamesl in Appe sl B5Ce ARd INELEalos

Step3:Determine the specifications and models of the order planetary reducers,determine the CAD or PDF drawings
given by the factory, and write the correct models, such as FAB0S0-05-52-P2/MHMD-082GIU.
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7 Raled Outpat Torgua 180N
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Reducer selection and attentions

lase concepts of precision planetary gear boxes

Ratio

Rated Input Speed

nrpm]

Qutpul Speed
na{rpm)

Stages

Transmission Efficiancy

Avarage Lifetime

Origntation Accuracy

Backlash

Hystaresis Cycle

Inertia

Inartia Ratio

Noisa

Operating conditions

Input speaed/ Output speed

It is drive spaed of gearbox. The valua is tha same as molor spead whan they are connected diractly
Referrad value in this brochure came out in the temperature around 20°C.Lower speed should be
set under higher tempera

The input speed and ratio must be included in the calculation:

Large ratio could be achiaved by 2 or 3 sels of planetary gears. Thal is to say highar ratio comes with
maore stages. With more goars, surely langth of the reducer would be increased and its efliciency
would be decreased.

It rafers to the drive afficiency of a gearbox undar a rated load Higher ratio comes with more stages
and lower afficiency.

Continuous oparating time of a gearbox undar the rated load

It raferred to two alemantsa loaded defllection angle which involved backlash and torslonal stifiness
and a movamant controlad deflaction angla invalvad synohronous deviation.

e m

Backlash is definad as the angle the gearbox outpul
shaft can be rotlated withoul the input shaftmoving
Backlash can be large (n fow degroas) in cheap goars,
much lowear in precison gears.

i F—

For the torsional stiffness of the gearbox, we could Cre B0
get a hysleresis cycle from lests. Firstly. fix the input

shafi then persisianily loading ihe maximum oulpul E
torgue T,, from lwo directions respectively, Secondly, 1
unload tham gradually. Then the deviation angle could : § s
be recorded by lesling instrument, which, is a closed I
curve, Finally, we could calculate its backlash J, and ———
torsional stiffness C.,.

K md
TR i wee

L 0]

In@rtia in this booklet all referred to inputs. |t is the tendency of objects to keep moving in a straight
line at constani velocity.

Rafars to the ratio betwaen load inertia and the trangmission system inartia. ! decides the
controllability of the system. Tha greater A (differences balwaen inartias) is, the hardar the
oparation of high dynamic could be controlled precisely. Refarenced valua of & should ba
controlled within 5. The unit could reduca inertia balow 1/i°.

The valua (dB)came out with 3000 rimin of input speead without load and at a distant of 1 m from
the reducer

Cperating temp “C -10°C=+90°C
Degree of protection IP54/IP65
Lubsric ation Life time lubrication
Mounting position Arvy
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Reducer selection and attentions

Basic concepts related to reducer selection

Ratad Output Torque

Taa[Nm]

Accaleration Torgue
[Nm]

Emergency Braking Torque

[Mim]

No-Load Torgue

Tw:[Nm]

Max . Oulpul Torqua

The raled output torque means the loadable lorque without any abrasion under long lime (working
continually) operation of the gearbox, It should meet conditions as average loading, the safe factor
S=1. Models under PPG160/PAB142 could be operated in 20000 hours theoretically. The rated lifalima
of PAB180 and above would be 10000 hours. The value T, complies with gear slandard IS0DP6336
and baanng standard |1S0281.

It refers 1o the maximum torque loaded on oulput shafl within short period of time when under 1000
par hour in working cycle. The accalarating torque is tha maximum value of pariodic working systam
solection. When in practical application, it should be smallar than T, or the service Lime of the unil
would be reduced

Emergency braking torque means the maximum torque loaded by the output shaft of the gearbox.
This torque could be loaded for 1000 timas and never could it be greater than 1000 within its service
life.

{Mote: Tha formiula of modals undar PPG180/PAB142 18 T,,.,,=2'T,, and abova PAB180 I8

‘mr.'.'i 5"ITJI.'

Tha torque applied to tha gaarbox to offsal the friction inside.

It usually refers (o the peak load or start-up load and was dafined as the oulput lorque a reducer

Ta could bear undar the circumstances of standstill or frequen! starl-ups.
Heedad Torgue Thae needed torque depends on the praclical application thus the rated torque of a candidate reducer
ToMm)] must be greater than this value,

Calculation Torque

It can be neaded whan choosing a gearbox and is produced by Iwo given magnitudes of needed lorque

Tes|Nm)] T2 and coafficient fs through this equation:TC2=T2*fssTN
Tilting Torque The tarque lhat axial and radial force exerted on the radial stressed point of an output bearing.The
[Nm] equation is: WM. s [Fatyss Fr* (0« 211000

Tilting Torque

The lorque thal axial and radial force oxerted on the radial stressed point of an oulpul bearing. The

[Mm] SqQUANION |8 Mame=[Fatyr+ Fr(G+ Z:) /1000
Axlal Force Axial force relers 1o a kind of lorce parallel to tha shafl center whose aclion point would have a certain
FalN dewviation ¥,. Then an exira bending moment force would be formed. Couplings would be needed to
af ' offsal axial lorce when il overs Lhe raled valua the samples have shown.
It moans o kind of force vertical to the axial force and is parallel to its output shalt. It's action point has
Radial Forca a certain axial distance X, from the shaft end. This point formed a leverage point and the lateral force

* Radial Loading
Axlal Loading

Safely Factor
) |

Sarvice Factor
h

formad a bending momaent force,

The additional reason to choose a gearbox are ihe radial and axial forces added on the cutput shait.
The permitted radial load is determined by the stiffness and the load capacity of a bearing. The
maximum value parmilled which was showed in the brochure |s the lofce added on the middle of

extended shafts (which in 1/2L) in the worst direction. The closer action point is to shaft, the greater

radial load parmittad will be when the poinl I8 not at the middle of shafls and vice versa

Ratio batwean rated inpul power of the reducer and the motor power

It shows the applicable features of a reducer and refers Lo the loading type and operating hours prer
day of the gearbox,

It defines by the ratio between loading torque and torsion angle created. C,, = AT/ A It explains how
large the torque is needed lo rotate the outpul shaft an arc minute. The torsional stiffness is figured
out from the hysteresis cycle in which we should focus on the 50% to 100% of T,, only on the curve
This curve could be treated as a straight line to some axtent.

Torsional Stiffness
[Nm/Ascemin]

Installation Terque Installing both of the gearbox and the gearbox-mator sel neads installation torque. It would be batter
[Mm] using a wrench to accomplish those installation steps

Given dimensions of the inpul shaft was only a suggestion Specific dimensions would be decided
by a suitable molor. Therefore when real reducer dimension |s different from this brochure, please
comply with its dala provided by technical drawing.

Attention The oulpul shafl dimension should follow Lhe slandard in this book if there is no specific reguirement
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Product overiew

Products featuraes

This new generation of precision planetary gearboxes which developed by our team independently are designed for excellent
practicality. With domestic and foreign advanced technology,they are marked by these features:

1.Low noise: under 65db.

Z.Low backlash: backlash is under 3 arcmin for single stage and within 5 arcmin for Double Stagess.
3.High efficiency: efficiency for single stage exceeds 95% and 92% for Double Stagess.

4 High input speed: they can reach 8000 RPM at top.

5. High torque: their torques are higher than common standard planetary reducers

6.High stability: with robust alloy steel and hardened gears (hardening treatment through the entire gear).the service can
ramin its original precision after a long opearation tima.

7T.High speed reduction ration: this modular designad serias with thair high ratio over 1 100 makes those gearboxes
connecting each other possible.

Precision usage

Pracision planatary gear reducaers ara widely usad in the fislds as followad

1.Aerospace and military industry.
2. Medical and health care and electronic information industry,
3.Industrial robots, production automation and CNC machine tool manufacturing industry.

4. Automotive textile printing, metaliurgical environmental protection engineering and warehouse logistics industry.
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