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ABSTRACT

Gearboxes are mechanical components that transmit power by adjusting input and output speed and torque.
Their design requirements include small size, light weight, and long lifespan. We have investigated the effects of
carrier pinhole position error on the load sharing and load distribution characteristics of a planetary gear set with
four planet gears. The simulation model for a simple planetary gear set was developed and verified by
comparing analytical results with a putative model. Then, we derived the load sharing and load distribution
characteristics under various pinhole position error conditions using the prototypical simulation model. The results
showed that the mesh load factor and face load factor increased with the pinhole position error, which then
influenced the safety factor for tooth bending strength and surface durability.
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Table 1 Face load factor according to pinhole

position
error
Position \ Planet | Planet | Planet | Planet
error | Tosition| "y # #3 #4
Sun- 1 050 | 1,058 | 1.138 | 1.122
Planet
0 um Planet-
b 1.041 | 1.040 | 1.045 | 1.037
ing
Sun- | 064 | 1.107 | 1.153 | 1.109
Planet
25 um Planet-
b 1.047 | 1.035 | 1.052 | 1.033
ing
Sun- |y 083 | 1.102 | 1.177 | 1.101
Planet
50 um Planet-
b 1.056 | 1.032 | 1.061 | 1.030
ing
Sun- |y 113 | 1098 | 1.217 | 1.094
Planet
75 um Planet-
b 1.072 | 1.029 | 1.077 | 1.028
ing
Sun- | 4 195 | 1096 | 1.291 | 1.089
Planet
100 pum Planet-
: 1.103 | 1.028 | 1.108 | 1.027
Ring
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