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Abstract — The purpose of this paper is to present the case study of tribological failure analysis on the gear dam-
ages, oil leakage, and sealant sealing in a manual transmission of front engine and front whee] drive vehicle. The
manual transmission is to change the speed range and direction of the engines depending on the driving con-
ditions by friction driving forces with input and output gear system. The material property and surface roughness
of the gears are strongly related to the gear noise and micro-vibration, oil leakage and wear, which may decrease
the real contact area of the gear and the strength of the oil film thickness between the driving gear and driven
one. The O-ring damage of speedometer driven gear and bad sealant sealing of 0il pan may produce oil leakage
through the contact surfaces, which cause the oil shortage and seizure on the sliding surfaces of the transaxle
gears. In the failure case study, the proper repair working and good lubrication are very important for the long
life of the transaxle without any tribological failures and oil leakage.
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Fig. 1. Typical manual transmission.
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Table 1. Oil exchange intervals and specifications for
a engine transmission
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Fig. 2. Tribological vibration and noise by wear.
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Fig. 4. Oil leakage and sealant sealing.
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Fig. 5. Oil leakage by transaxle case crack,
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Fig. 6. Wear and seizure of synchronizer gear ring
and gear cone.
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Fig. 7. Wear and seizure of the gear by oil shortage.
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