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State-of-the-art and Trend of High Loading Capacity Plastic Gear Drives

LIU Huaiju® LU Zehua ZHU Caichao
State Key Laboratory of Mechanical Transmission for Advanced Equipment,Chongqing University,
Chongqing,400044

Abstract: Focusing on the loading capacity and applications in power transmission of plastic
gears, the failure modes and loading capacity under the current materials and technology levels were
introduced. The strengthening measures for improving loading capacity of plastic gears were elabora-
ted from the application of new materials, lubrication improvement, collaborative design, and so on.
The applications and potential of plastic gears scenarios in power transmissions such as automobile en-
gines, vehicle reducers, and aeroengine accessory gearboxes were introduced, which has important
reference significance for promoting the development of high load plastic gear technology and applications.
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Fig.1 History of the development and application of high-loading-capacity plastic gears

BEitbnde RALBI R R

BEFZG R REFRT R
T YRR FPEEKSEN S
WRERAAEINE 3 VDI 2736

FE E bR BS 6168¢AE 4 )@ Bk M
W), fE 20 tE2, WORHG 5 322 i R EEAE e
il B 5 3T AR i 2 s SR AR T 3 80 %6 ~
90 Yo W I A . 20 20K, B B £F 4 LBk 4F 4 5
AR R & R L DL KR T S bR b T
HE 2D A SRR %6 1 4% 338 T R NI IR AR 2 0.2
kW B 10 kW, 1999 4, H A RIS
T T T R 4T 4E 3 3R PEEK 145 %8 i R 2R BE 1
TR, T B2 fuh SRV B8 0 2R B R IR T 50 %
PL RS, 21 4240, PPS. PA46 451t i i 98 BE 1
JO7 JFLAE 38R 5 %8 T 7E 80°C LA L Y 3R 85 R B T AE
WiEE MBS, 2011 4F, PEEK 5% 1 W T &
RN I sh RGN, i gh Iy 4% 3 3R V5 4
VIR A 1) R B8 U B2 i 100°C . 2014 4, FZG
KATH) VDI 2736 4 88 ME i 2 ISR T VDI
2545 PIEME G S8 LIS ) L I o B R E B 32 3
IRHE # IR S %, 2018 4E,FZG TF & (1M E 1
T Bl 3 A% 35k BORL R FE 00 1 38 T R SR 30 kW,
B /INRUI T L5 Bl 0 4% 3 1) T 5K L % SEORH FE T
BT BE R YA T R AR O R T S RHA S B
FAE SRR TS S, 2019 4, S0RHA 5EOR5 E AR
WE———GB/T 381924V 5 B B 5] AT 147 48 4% B2
)0 & A AR T 3R R A AR R 2 1, H AT
TETE I o SR B 0 R AR M . T ARk,
PRR 2 IR AL F B A R 2 ] 45 B 415 22 T i
e 7 2 IR B % RO BEAIE 5 | R A RO LB
PEOR 5 F 3%t 5 FZG. Victrex 2 & % T Ji
el B 32 3t A R T 3 [ 1 8 7 3 08 R AR R T
Fe Oy 5 EAMA A, B’ FT R N AR R R
RHEARLRES N HY IR,

HEFAT  FREBRLAEE

B
10 kW ANSI/AGMA 1006

l i

1993 1997 HARAEFRET
1999 o—— FHAMBREA 3RAL
2011 2003 PEEK %A R ALK

T T

PPS. PA46IHER
R IR

EBRAEER  BITREAIA100 C

SNy,

X



R EALAE TR 45 36 % %5 1) 202541 A

2 HR R RERE N

BB A e 19 7R 2 fE 7 SR e Y — > S A
Bobs . BT SO SR B 14 7R B BE T 1A FRIA
PR 1T 30 0 1 3 15 8 19~ LASBACAN” . AT
PRARAN 2 >4 AT 28 14 8 R B8R ) AR 5% 1 1 5 4L
ARVRBOE T8 T3k L KR IR B K 3
AETI.

2.1 HEHEA

[7l < Jai 1A 8 2 ML 2847 B 7R B BE ) 1A 3 R
AR IR I 1, PR b T I 3 AR 155 Y
TF 208 0 38 R 145 %8 7R 45 RE 1 AT 58 1Y AT 4. A
FZG il . DU 4 52 il 5 AL o0 (UK 1 4
1 A I 65 A 6 T T Fe 7R BBE D 5 b i ik
N7 S I A AR 22 0 B bn HE LTS 18 2 B0l 5 28 .
T SR A 58 7K 2R8I 1 &5 A i D AR 5%
P . 2% Bl 2 B RUMS (9 1086 5 23 A5 T SR

BN, Vietrex 28w (19 31 BHE 50 7K 2868 1 1 56
BB TR g S 28 (53 BE 1 0.0007 rad) R AR
3% VREAEFLSE 60 N » m %% 3 6000 r/min Y
TR U 8, T BRI e 0 AR TR | O T 45 R
V0 B A A AH DG 00 B0, BE I AS [ 7C % 5 =X
10 1k R 22 5, A1 F 1 9RO 40 b LS TP Y AF SR
FEE | h 3T % SCR WS [ A BIE 5T LA K
FZG Wi 56 MU T 3oRHG 50 ik, W 7R 7T 28
P % 57 1 B AL 0T T PEEK,POM ., POK %
o A SR 1A s A T 2R R i s 5 3 56 O vk
. B TR LR B 10 S M 2 i (4 ) R 1] X 0
RHGFIR I A1 B B T /B8 /i W &
PFF Y RL 5 4 S 0 S5 N AR A MR BE AT B, A TR
AR 9% 57 X 56 L e KM #8810 Hz e Kmk 7
1000 kND AT FH - 9 8} 1 5 16 AR 25 il 9 9 M fiE
MR, 1 A T R SR i 4 R 3 fE iR
BEMHESE.

®1 HBBPHERRHENKBEEXSHTY

[7~11]

Tab.1 Relative parameters of typical plastic gear test rigs
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Fig.2 Typical failure modes of plastic gears
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Fig.3 Contact fatigue 6-N curves of plastic gears(40 °C)
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Fig.5 Typical numerical analysis procedure for load carrying capacity of plastic gears
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Fig.6  Artificial intelligence analysis procedure for load carrying capacity of plastic gears
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Fig.7 Measures to increase the load carrying capacity of plastic gears
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