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Prediction of Exchange Cycle by Analysis of Failure Data of Cardan
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Abstract A track repair machine is a special-purpose railway vehicle that performs maintenance on
railway facilities such as tracks and structures so that passengers and cargo can be safely transported.
Proper reliability-based maintenance is important because failure of a track-repair machine can directly
damage rail transport. The cardan shaft in switch tie tampers plays an important role as a device for
transmitting power, so it is necessary to secure its reliability. Therefore, a reliability analysis was
performed based on maintenance data from switch tie tampers operated by the Korea Railroad
Corporation. Through fault data analysis, it was confirmed that the life distribution fit a Weibull
distribution and that the failure rate was increasing. The degradation characteristics were also confirmed. To
calculate the cardan shaft's exchange cycle time, we checked the minimum-cost exchange cycle and the
percentile life. The minimum-cost exchange cycle time was 2,190 days, and the percentile life exchange
cycle time was 2,012 days. The life cycle exchange period according to this study is a quantified

standard that reflects reliability, so it is expected to help establish maintenance policies.
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Fig. 1. Work by switch tie tamper
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(b) Damage around the yoke

(a) Spline wear

Fig. 2. Cradan shaft failure type
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Fig. 3. Event plot by track repair machine
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Fig. 6. Probability plot and confidence interval
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Table 2. Estimated cost by replacement cycle

Timel[day] E‘( T) W] Timelday] 6( T) ]
365 8,183 2190 2,698
730 4,484 2555 2,742
1095 3,382 2920 2,851
1460 2,931 3285 3,017
1825 2,744 3650 3,236
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Table 3. Table of percentiles

Standard | 95% Confidence Interval

Percent | Percentile Error Lower Upper

5 859 256 479 1539

10 1303 307 822 2066

15 1675 335 1132 2479

20 2012 354 1426 2841

30 2640 382 1988 3508

40 3252 413 2536 4170

50 3881 456 3082 4886
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