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Abstract: Forecasting possible failure characteristics is very important in maintenance planning because it helps
in predicting any future failures and determining the optimum replacement interval. This paper examines the
time—to-failure distribution of the transfer gearbox of a J79 engine by using a probability plotting technique
which is one of the most convenient techniques for reliability analysis. Various probability distributions are
evaluated for determining the suitable probability distribution of the failure data of the transfer gearbox, and the
resulting correlation coefficient indicates that failure data have a lognormal distribution. The expected number of
unscheduled maintenance actions and the optimum replacement interval for various values of cost ratios are
determined.
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Table 1 Failure data of transfer gearbox
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Table 2 Median ranking for probability plotting
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Fig. 1 Process of reliability analysis

(a) J79 Engine

(b) Front view of transfer gearbox

(c) Rear view of transfer gearbox

Fig. 2 J79 Engine transfer gearbox configuration
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Table 3 Linear regression analysis results
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Fig. 5 Probability plotting for failure data
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Table 4 Reliability statistics
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Fig. 8 Reliability function and failure rate function
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Table 6 Optimal replacement interval for various
cost ratios
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