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Warranty P011C1es for Non- Repalrable Products with
Phase Type Lifetime Distributions

- Ho Gyun Kim
Dept of Industnal Engineering, Dongeui Umver51ty

| “Abstract

Ritchken(1985) - analyzes free replacement -and pro-rata warranty policies for
products receiving renewable warranies. He shows that for constant failure rates
pro-rata warranty policies are more attractive to risk-averse manufacturers than
shorter term free replacement policies that result in the same average warranty
cost.. This .paper- considers the case When'prdduct lifetimes distributions dre of
phase -type. When this is so,’ thchken S performance measures can be simplified
considerably. It is found that 1rrespect1ve of the pattern of failure rates, pro-rata
warranty pohmes are pref‘er,ablev:t_o free replacement policies. But the ‘warranty
period of the equivalent free replacement policy decreases and then increases, as
product reliability (the average time between failures) increases.
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20 30 02 270.80 306.17 316.88 “

40 27 65 49.72 77.58 86.28 !

60 26 87 20.39 42.90 495 |
80 26 49 11.07 29.78 35.06
100 26.27 6.94 22.90 27.25
120 26.13 4.76 18.65 22.33
| 140 26.03 3.47 15.75 18.94
160 25.95 2.64 13.64 16.45
180 25.90 2.07 12.03 14.55
200 25.85 1.67 10.77 13.04
220 2581 1.38 9.75 11.82
240 25.78 1.16 8.91 10.81
260 25.76 0.98 8.20 9.96
280 25.74 0.85 7.59 9.23
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20 30.11 319.15 351.73 365.74

40 27.68 33.55 56.20 66.93

60 27.17 927 24.86 31.83

1 80 27.03 3.64 14.69 19.42

100 27.06 1.39 8.78 11.89

120 27.06 0.74 6.32 8.62

140 27.06 0.43 4.78 6.56

160 27.06 0.27 3.74 5.16

180 27.08 0.17 3.02 4.17

200 27.09 0.12 2.48 3.44

220 27.10 0.08 2.08 2.89

240 27.12 0.06 1.77 2.46

260 27.13 0.04 1.52 212

280 27.14 0.03 1.33 1.85
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7 1/, 1/ 1, w, EiCi Warted]"? [Varic!}”
20 333 11.11 29.58 304.68 341.55 351.13
9 0 27.27 29.66 281.38 318.06 327.59
40 66.6" 22.22 27.66 72.56 102.92 111.89
18 1% 54.55 27.54 67.19 97.24 105.96
60 100 33.33 26.94 31.83 57.33 64.78
2727 81.82 26.83 30.05 55.28 62.51
80 133.33 44.44 2657 17.81 39.62 45.80
36 31; 109.09 26.47 17.02 38.60 44.63
100 45 45 136.36 26.27 10.95 29.74 34.86
166 6~ 55.56 26.34 11.36 30.34 35.57
120 54 5 163.64 26.13 7.64 24.24 2867
200 66.67 26.19 7.88 24.63 29.15
140 63 64 190.91 26.03 5.63 20.49 24.38
233.33 77.78 26.08 5.78 20.77 24.73
160 7273 238.18 25.96 4.32 17.76 21.23
266 6 88.89 26.00 4.42 17.97 21.49
180 81.82 245.46 25.90 3.42 15.68 18.81
300 100. 25.93 3.49 15.84 19.01
200 90.91 271.73 25.85 2.77 14.04 16.89
333 33 111.11 25.89 2.83 14.17 17.05
220 100 300. 25.82 2.30 12.72 15.33
36667 122.22 28.85 2.34 12.83 15.46
240 109.09 327.27 25.79 1.93 11.63 14.03
400 133.33 25.82 1.93 11.72 14.15
260 118.18 354.55 25.76 1.65 10.71 12.94
433.33 144.44 25.79 1.67 10.78 13.04
280 127 27 381.82 25.74 1.42 993 12.01
466 67 155.56 25.77 1.44 9.99 12.09
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