












CONCLUSIONS 
A life extension technique for grease-lubricated SWGs 
was established using the surface-modification 
technique based on in-vacuum life tests. 
 
1. Carburizing and two-stage shot peening were 

selected as the surface modification technique and 
then applied to the FS inner surface and FS/CS 
teeth surfaces for increased wear resistance. 
 

2. Three surface-modified SWGs were manufactured 
and then subjected to in-vacuum life tests for 
verifying the effect of surface modification. The 
longest life of the three SWGs exceeded 500,000 
output shaft revolutions, which corresponds to life 
14 times longer than the case without surface 
modification. 
 

3. There was no remarkable wear at the WG/FS 
interface of all SWGs after the life test. However, 
slight teeth wear that could adversely affect 
performance was observed. 
 

4. The mechanism whereby a surface-modified SWG 
under vacuum operation reached the end of life 
was estimated. Lubrication of the WG/FS interface 
is thus considered most important for realizing a 
long life SWG. 
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