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Optimal Design for Flexible Basic Warranty Policies
Based on Usage Rate of Products

SU Chun, ZHAO Jiabin
(School of Mechanical Engineering, Southeast University, Nanjing 211189, China)

Abstract: To minimize the warranty cost of manufacturers, a two-dimensional basic warranty optimization
model is established based on Copula function. The influence of usage time and usage rate on product
failure rate is considered. Moreover, minimal repair and non-equal-strength periodic preventive
maintenances are adopted, and the maintenance policies during the warranty period are optimized. By
considering the influence of basic warranty period and sale price on product sales, a profit model is
established. Considering that manufacturers provide two types of warranty policies, i. e. normative
warranty policy and flexible warranty policy, for customers, the basic warranty period and its prices are
optimized respectively. The result shows that minimizing warranty cost cannot ensure the maximization of
manufacturers’ benefits. However, by increasing the flexibility of warranty policy, customer satisfaction
can be promoted, which helps to gain more profits for manufacturers.
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Tab.2  Analysis of flexible basic warranty at differentiated
prices

rX107*/(km=+a') Py/ot T/m XX10"*/km R/JJC
0.5~1.0 4532 131 8.19 58 056. 16
1.0~1.5 4166 107 11.15 51 756. 35
1.5~2.0 3868 83 12.10 43 477. 46
2.0~2.5 3650 63 11. 81 35 435. 96
2.5~3.0 3664 52 11.92 29 721.69
3.0~3.5 3658 44 11.92 25 608.95
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Tab. 4  Sensitivity analysis of basic warranty length elastic
factor
by W/a Cy/70 P./Jt D/ RX107'/JiJG
0 1 377.25 1107 5. 64 3.79
0.2 3 1024. 23 2072 4.79 3.29
0.4 5 2152. 34 3178 4.89 3. 44
0.6 7 3 250. 25 4459 5.40 3.89
0.8 8 3864.13 5175 6. 36 4. 65
1.0 9 4525.91 5 947 7.74 5.74
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Tab. 5  Sensitivity analysis of customer satisfaction elastic

Tab.3 Sensitivity analysis of price elastic factor factor
by W/a Cy/7t P./Jt  D/Ji  RX107'/JiJG by W/a C./7C Py/J6  D/Ffi  RX10'/FT
3 9 4525.91 12 000 4.17 5.62 0.1 7 3 250. 25 4459 4.91 3.54
S 8 3864.13 8 830 3. 88 4.25 0.3 7 3 250. 25 4459 5. 40 3.89
7 7 3 250. 25 4459 5. 40 3.89 0.5 6 2 680. 81 3794 6.07 4.32
9 5 2152.34 2153 6.77 4.06 0.7 6 2 680. 81 3794 6.73 4.79
11 ] 2152.34 2153 7.30 4.38 0.9 5 2152. 34 3178 7.58 5.33
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