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The delay time change before and after the test was used as the basis for judging the running-in effect, and the wear degree of

the micro-gear mechanism was judged according to the surface wear area of the balance pin. Through statistical analysis, the in-

fluence trend of each factor on the running-in effect and the optimal parameters were obtained. The experimental results showed

that the primary and secondary effects of various factors on the running-in effect were: vibration time > random vibration value

in the OZ direction > random vibration value in the OX direction. With the increase of the vibration time and the vibration en-

ergy in the OZ direction, the variation of the delay time appeared to a minimum value and the growth rate of the wear area of the

balance pin tended to slow down. By observing the surface interface, it was found that the vibration in the OZ direction caused

abrasive wear on the surface, which was conducive to the running-in of the surface interface, while the vibration energy in the

OX direction had no significant effect on the running-in effect. The optimal combination of running-in parameters is obtained by

range analysis on change of delay time: the vibration time is 450 minutes, and the equivalent energy of random vibration in the

OX and OZ directions is 6.79g and 15.17g, respectively.
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Fig.1 Schematic of the micro-gear mechanism and mechanism
running process
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dom vibration test system (IPA120H/15323M)
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a) delay time change; b) wear area of balance pin
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Fig.5 Trend diagram of effects of various factors on wear area of balance pin: a) vibration time; b) random vibration energy in the
OX direction; c) random vibration energy in the OZ direction

2.4 REAEEERILE ST

ML AR R SR Y AR, IR Sl ] X RS
T FR) 728 P 52 T e R v T AL T/ FHATE B0 5y 38
T, AR U e B B JEE SR B AR X OZ Ty 1) FY 4iR 3 i
BRURR, T e SCONIIR 2l BE 8 R/ XU AR H 33
(. OX Jr T (i3I 3l 2 5 EloR 14 e BILAAY A FR A7 T B

o TR LN Sl RS AR R e g, AR
G i EE S ER A T, NI IIR S AE (19 OX J7 1]
PRSI UG 25 B S Al 5 AR i AN 3, . OZ Ty
PRSI, 25 B RS AL THFSE i RS , L 4%
FERERI SRR OZ J5Ia) bR AE T 18 Sh RS IR, anf&d
6 IR .



- 104 - ¥ W BT

# 2023 3 H

oz fEEr  EERIEE ST

K6 OZ Jr miRh51 & ) ol
Fig.6 Schematic diagram of sliding wear caused by vibration
in the OZ direction

TG S A LA FE IR S TR] A 270 min B, R[R 4R
Bl 1) AR Sl RE A5 1T I UL 3] A 45 B 48 ) A
JRIESRE 7 fE 8 frax. MIE 7 FE 8 sl A,
OX Jr M MR sh & d e, A BRI A W Ak, i
OZ J5 Im ¥R s i 96 25 o )5, 45 BEHE R iy AL i &2 T

a AT

b ke i

c R

Bl 7 A OX 7 #RSNAS[E] A 270 min, HRhEEE N
6.799 2518 T BE R B T 50

Fig.7 Surface morphology of friction pair under the condition
of vibration time of 270 min in the OX direction and vibration
energy of 6.79 g: a) balance pin; b) gear shaft end; c) tooth
surface of gear shaft
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energy of 18.58 g: a) balance pin; b) gear shaft end; c) tooth
surface of gear shaft
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