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Abstract

Based on the principle of constant stress accelerated fatigue life test, a testing machine for plas-

tic gears is developed to test the fatigue life quickly. The working principle, structure composition and the design

of core parts of the testing machine are mainly studied. On the whole, the horizontal structure is adopted , the spe-

cial gear tooling is designed to ensure the test accuracy, and the temperature control box is used to adjust and

control the test environment temperature. The experimental device can accurately measure the influence of

speed, torque, temperature and cycle times of plastic gear on transmission efficiency. The experimental results

show that the higher the torque is, the smaller the average efficiency, the higher the average temperature and the

smaller the number of cycles are. It provides an efficient and feasible method and device for the life prediction

and failure form research of plastic gear, which has theoretical value and practical application value.
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Fig. 1 Principle of test
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Tab.1 Main technical parameters of tester

S8 HfH 28 HifH
B REAT W 2.91 || dRKHi %53/ (x/min) | 1000
R ASHE/(N-m) | 18.5 Bt RS RE/ () +1
R AR (v/min) | 1500 || FAEM RS FS/AN-m) | +0. 1%
e KA AW 5.12 MR BB/ C 20~150
I RA I/ (N-m) | 48.9 LI R B/ °C +1
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Fig. 3 Working principle of gear tester
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Fig. 6 Block diagram of the measurement and control system
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Tab.2 Main specification of plastic gear
PEEN N PN
FEH b e b e
51 1.8 1.8
%L 14 39
4 5 /mm 17 19
JEJI /(%) 20 20
L /mm 52.30
D TF AT, S X0 e 145 %6 AT FUIN BTG /)8 Fsf

A, He R IR B RS E TR 87. 8 CA AT, TR
TR, 36 Nom, 32.4 N-m f128. 8 N-m 3 Fh i1 2%
T, TR JBeR 2 o B an &l 9
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FE 10 frzs, I

8 thifeign L

Fig. 8 Prototype of gear tester
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Fig. 9  Gear temperature curve
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Tab.3 Accelerated life test data of plastic gear
FEA 1 2 3
Hig A/ (v/min) 90 90 90
5/ (N - m) 36 32.4 28.8
IR C 90 90 90
SR EC 93.19 91. 89 90. 65
DR v 64 998 84 737 160 007




134 WL A% 31

2021 4F-

(137478,97.17)
97.5 1 (5376, 96.87) SF-H13% - 97%
0t 4 60 206, 96.46
6205, 96.08) , (60206,96.46)
96.5 I — (80430, 96.43)

96.0 (60 551, 95.63) FHIRE 1 96.2%

MR 1%

95.5 F
(9 477, 94.65 ™ (84 737, 95.40)
ol TR : 95%
945 =O= 36 N'm
(64 998, 95.33) =0 32.4N'm
94.0 t =/ 28.8 N'm
0 50000 100000 150 000
PEF KRB

K10 thEeaerilk
Fig. 10 Gear efficiency curve

Pl 1A 0 T R o R o B TN, M LR
H136.6 N-mb, Vife7EsE 6 477 IRIGI )G, RliE Ui
RIS BB B A, I ATE BB B, Vi
WA X R RS EAE 93. 19 “CAE A s 125 44 626 IRAE
Wa, dEARIZUESR BB, WA XEE IS T,
6 477~44 626 NG I N kG X V- 13 B 4 93. 19 °C;
ZJa, REZETE, EEH 60 SS1IRIEH G, W
A X 2K, 7E 64 998 A 5, N IRIE
FFF)95.6 “Co FHILATLLAIWT, 7E 64 998 I, P
ARARR, i 32. 4 Nem i, URFREAESS
6 205 KAEIR G, Rl 14 5 R S 6 B 40 B BL A o,
AFE BB B, T G A XA £E 91. 90 “CZ2
iy TEEE 60 206 IRIGIA G, HE AR ZUES I B By, mik
A XIRETFE T, 6 205~60 206 AR N 4 X SF
IR N 91.89 °C; ZJE, RIEZETE, HINE
80 430 YR AE A, WA DX UL 2O K, FES 84 737
WA, IGECTEE 5] 94. 37 °Co H LT LAKIT,
T 84 737 WAG AR, Vit R AEWT 2 . Y 540
28.8 N-m i}, KH7E4E 5 376 RIGEH 5, BEH 4%
RS A B B o, AR IR B, R
FETE90. 73 CAA A s TE5E 137 478 IG5, K4S
FEICH AR, 5 114~137 478 YRAGFR N 145 %5 1 4 X
EHREE R 91. 65 °C, FHar AT A e ml v
R, B, AR, i3 AT i g T
L, R R, A B RS I ) ST A L R
FEIRRNM 2 2 H, SRR AR AR R, ARG G X
ST R, MEPLUAE —ERE, ik kA
PEIEAS, RIETFIR 2R BT, SRR e ek
e, WE PR

A TR RISCR I T, 45 %564 36. 6 Nom
I, RORTES 6 477 IR E] 94. 65%, TEH 44 626
WAEAILF) 95. 3%, 433k 60 551 IRTEIRET, &%
IR F R KRAH 95. 63%, 6 477~44 626 UAE FR M 14 %6 @)

SRR N 95%; BLJE, SCRIFIG SR TR, Mk
3| 64 998 MG IR, RUFE T FEFN 95.33%; H Al LA
FIWr, 764 998 i, it kWA, kb e
32,2 Nem BF, ZLHETE S 6 205 R G ¥ ik F
96. 08%, 7£ % 60 206 YK 1 1 ik £ 96. 46%; 4 ik
80 430 K PGIRET, #FIKF] 96.43%, 6 205~80 430
UAE IR N4 58 R F 80802 96. 2% LIS, RCRTIT
ol TR, k3 84 737 PRI, MR T I
F]95.40%; UL AT LLAIWr, 7 84 737 IRAE PR,
Vise R AW 2 . S R O 28. 8 Nem B, ROR
TE 5 376 IRPEFRIA H] 96. 87%, MG R ASFEA IH i
B R R 4IR30 137 478 IRTEIAT, 30K N 97.17%,
5 376~137 478 IAE I N T 48 RIS 30C8H 97%, 16
BNV €3 (BT 2l 3 N B U1 7 W BB Sy v il
AR T A, RS, T R B AR E e
PR/, FEIR BT Z 0, SDRMA R ™ A B 40,
MRS E R, R RAMMEIEAE, BRI
LRI RE, RAYBEHGE TSR, MIE 9 FIE 10 W]
M, RIS B 4 58 A B

BT g

Fig. 11  Measurement results
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