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A Study on the Reliability and Life of the Ravigneaux Planetary Gear Train

T.H. KIM*, H.S. KIM**, H.Y. KANG***, S.M. YANG**"

ABSTRACT

The precise estimation of the reliability and life of the Ravigneaux planetary gear train used in an auto-
matic transmission is necessary in order to enable accurate material and geometric properties to reliability
distribution and the number of load cycles at failure. These are critical for the probabilistic design of com-
plex planetary gear system as Ravigneaux type particularly during various gear ratios. The Ravigneaux
planetary gear train has five gears, such as a forward and a reverse sun gear, a short and a long pinion,
and an annulus gear. In this paper, the Ravigneaux gear system is analyzed to figure out the reliablity dis-
tribution, i.e. the probability of survival in the system without its overhaul. First, the reliablity method
based on the Weibull distribution is used in conjuction with the Palmgren’s model to predict both the indi-
vidual reliabilities of its components and the number of load cycles when the system failed. Then using the
presented method, the life of the Ravigneaux gear system can be determined. Also the different design
parameters such as tooth face width, material property, and Weibull exponent are applied and reached to
optimal ones. Thus, the precige evaluation of the reliability and life of the Ravigneaux planetary gear train
used in an automatic transmission can be effectively carried out.

Key Words : Ravigneaux planetary gear (ZM1Y 8 $4371]), Reliability and life(N54 R $7),
Weibull distribution ($o]& #¥), Palmgren’s model (Z2¥d xd)
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