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Abstract

Purpose: This study aims to optimize warranty periods for complex products by examining the role of warranties
in customer retention and cost management. The proposed model uses a mixed statistical distribution to
simultaneously model minor and major failures, seeking to minimize the product's life-cycle cost while maintaining

customer satisfaction.

Methodology: The mathematical model defines life-cycle costs, establishes an objective function to minimize total
costs, and determines the optimal warranty period. A numerical example and sensitivity analysis are used for
validation, and the model is solved using Maple 2024.

Findings: The optimal warranty period was identified as 3.5-4.5 time units, and the model achieved a 23% cost
reduction compared to conventional methods. Sensitivity analysis showed that changes in failure probability and
failure rate directly affect the optimal warranty length.

Originality/Value: Using a mixed statistical distribution to model different failure types simultaneously offers an
innovative, more realistic approach. This model provides a practical tool for adjusting warranty policies and
reducing life-cycle costs, with potential for further development by incorporating dependent failures and real-world
data.
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Figure 2- Changes in objective functions.
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Table 4- problem parameters.
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Table 5- Change in probability of complex function.
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Table 6- Problem parameters.

Cl C2 n P A2
2 3 10 0.4 0.5

BB YV (sl GlaplS' L o3 5 Rl L kSl ol 0 il A i L 35 513 0T 53 a1 0o &S losls 25 I 3

1wl odaline

byl 59 s SISG-V Jgor
Table 7- Effects of changing the parameter 2,.
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(JJJ;’: (Vj? 6‘.&(_)_9.1."-) J"l‘.& uiﬁlsd:")‘j")j-’ll u:*i‘)"l-’d-)j:”@ odaliv A2 ‘_)Jj;s:,aub.)il:ﬂj J}J} L;L&o.}‘.)ﬂd)jbum

Sl oLl 1 Ao Ol (6l & s oo (S5 Shls Jsb gy JMie 48 (slosl & Jgda 55 .ol dllis Sl (gla sl aiasylis A



Determining the optimal time policy model for the products with multiple failure... 146

Al slo by -A Jpir
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