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On the New Age Replacement Policy
Sun-Keun Seo'
1Department of Industrial & Management Systems Engineering, Dong-A University

Purpose: Recently, Jiang defines the tradeoff B life to minimize a sum of life lost by preventive
maintenance (PM) and corrective maintenance (CM) contribution parts and sets up an optimal
replacement age of age replacement policy as this tradeoff life. In this paper, Jiang’s model only
considering the known lifetime distribution is extended by assigning different weights to two
parts of PM and CM in order to reflect the practical maintenance situations in application.
Methods: The new age replacement model is formulated and the meaning of a weight factor is
expressed with the implied cost of failure under asymptotic expected cost model and also
discussed with one-cycle expected cost criterion.

Results: The proposed model is applied to Weibull and lognormal lifetime distributions and
optimum PM replacement ages are derived with corresponding implied cost of failure.
Conclusion: The new age replacement policy to escape the estimation of cost of failure in
classical asymptotic expected cost criterion based on the renewal process is provided.

Keywords: Implied Cost of Failure, Lognormal Distribution, Maintenance. Tradeoff B Life,
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Fig. 2 Tradeoff B life for Weibull distribution
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Fig. 3 Optimum replacement age: Weibull distribution
Table 1 Implied cost ratio », for Weibull distribution
N 0.5 0.75 1.00 1.25 1.50 1.75 2.00 2.50 3.00
1.25 2.843 4.119 6.891 17.111 -
1.50 2.285 3.082 4.397 6.957 14.090 138.99 - - -
1.75 2.043 2.664 3.572 5.025 7.717 14.411 59.786 - -
2.00 1.909 2.440 3.164 4.210 5.855 8.819 15.747 - -
2.50 1.768 2.207 2.760 3.478 4.449 5.836 7.976 19.919 -
3.00 1.695 2.088 2.561 3.141 3.870 4.814 6.685 10.644 25.455
4.00 1.624 1.970 2.366 2.823 3.357 3.989 4.749 6.847 10.372
5.00 1.589 1.912 2.270 2.671 3.123 3.634 4.219 5.684 7.737
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Table 2 Implied cost ratio =, for lognormal distribution

k o 0.5 0.75 1.0 1.5 2.0 3.0 4.0 5.0 7.0
0.3 1.667 1.951 2.235 2.802 3.368 4.493 5.614 6.732 8.960
0.4 1.804 2.092 2.388 2.981 3.574 4.753 5.927 7.095 9.421
0.5 2.036 2.309 2.607 3.223 3.843 5.080 6.310 7.535 9.969
0.6 2.482 2.660 2.938 3.558 4.201 5.495 6.787 8.072 10.625
0.7 3.574 3.301 3.472 4.044 4.692 6.035 7.387 8.737 11.419
0.8 9.438 4.765 4.452 4.796 5.398 6.756 8.162 9.574 12.392
1.0 - - 18.262 8.832 8.359 9.250 10.617 12.101 15.160
1.2 - - - - 25.734 16.197 16.083 17.114 20.029
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