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Figure 2.1 Extended warranty with minimal repair warranty
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Figure 2.2 Preventive maintenance model under extended warranty
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Zrol A B a7} o] Fo] A7) w2l vt o] 7 Xitt.

ECL(T,N), =w+ kL + NT. (3.1)
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ZolA M, 4l (3.5)2 wEdE= HAY 7] r79 o] I §AsA EASE AL & 5 gk
e o)A FAE 7 N9 grell Q&5 HuR A (3.4)F U A 27 *g} BRI
AGHEA B N* 5 FAlol| Zrotopat gt} o] fsiA 4] (3.5)F W=sdte 77 N&| &7 = 7] of
ol o]& 7volehal s, o] g 4] (3.4)9] rohalel s, C(rw, N)i = N 7 Hu2g
Ao S5 N & v 2o] 78 5 3tk
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geha o1 kel @l SElA A (3.4)9) BN ATl Hasele A AsE 4
(36914 78 N 017, o] wl A 7] 7= ry.o} AT} A%, AR HEol FRE ol %ol
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& Nadow TAsE Aol AHEA SHol A AR o B AR M| H3, 71 ule] kel A7 7)ch
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IFETTY B, Ala"”o)] Foi2)= 712 EF 717 2e)a thegket vl§ 53 AR E BEE ARESH
x o 13 :

g (3.4)° ol A Gt BANG 7|t §2 HABFHE A P AY AT T wo] TN
Aol g2 A4 4

E BF7)7e) thete] A9 g F£7]9F Sl 283 2 we] Ty
A1 Z1dha)go] vERg itk o & E¢f Table 4.20014 k = 3¢ 9ol 4 (3.4)F F

o] oHEA F7]= 04990601 AAHYEA 5= 30] HE & Qe o= 4
o]3o] 0.49906A1AA A WA AR AL 533k, 0.99812 (= 0.49906 x 2)A|FA F A o
WHA-S e3skn, Al AR o R AZ719 1.49718 (= 0.49906 x 3)olA= MEL A2Hog T
SHH SR Z]diR]g-0] 80.759827}F F] a1, o]Zl o] Z[thu]§ SHolA XA e o R AR A o] Hrt
<= A< 9mgitt. Table 4.30= H4e] v-8o W3lol] W2 H Ao o AAYA 9 A 7
tirg-o] el Qledl, ol2HE HagE HEo] S| et d3E BFol FRH o|FY Alx
o] 8717 (= 77 x N*)& gobA 1, DA 71u]8-2 S7kstthe AMdE & 5 °‘EP Table
4400 wA B-E2 Wizl mE HAY PRAFA 9 A ZIthu]go] vEhg e, o2
Bl Al2"E] wARgo] Frketel wheEl H Ao oE A Sgel dAIRE ZiR|go] Skt
AHEE & g Stk Z2 = Table 4.50 & A%+ 5 FYu|gol w2 H A PR ALY 9 o
H/\]{ M%HF%] el Jdetl, o2 RE A7%dE BHFY FuEo] FIFe et A7E HFol
59 o]FY A|2”S] 87I7EE ZolA L, AT 7HH]E- Skt AMS & 5 Yo

OIN r]r

Table 4.1 Input parameters for preventive maintenance model under extended warranty

w L B Ce Cluw Cfm Cm cp cr
0.5 0.05 3 1.5 1.5 3 5 3 100

Table 4.2 Optimal preventive maintenance policy after extended warranty

k T N* C(r™, N")s
1 0.43315 1 77.76480
2 0.41560 4 79.31425
3 0.49906 3 80.75982
4 0.47848 3 81.97012
5 0.45802 3 83.10701
6 0.60727 2 84.12406
7 0.58051 2 84.93107
8 0.55372 2 85.67994
9 0.94693 1 86.36037
10 0.90148 1 86.77468

Table 4.3 Optimal preventive maintenance policy for various ¢,,

Cm

k 5 15 25

T N*  C(t*,N") T* N*  C(r*,N*) T* N*  C(*,N*)
1 0.43315 4 77.76480 0.34789 3 104.47121 0.36571 2 121.07503
2 0.41560 4 79.31425 0.45250 2 105.72512 0.60343 1 121.65234
3 0.49906 3 80.75982 0.42418 2 106.65674 0.55357 1 121.68091
4 0.47848 3 81.97012 0.70972 1 107.31416 0.50272 1 121.50688
5 0.45802 3 83.10701 0.66118 1 107.53883 0.45076 1 121.11422
6 0.60727 2 84.12406 0.61189 1 107.64377 0.39766 1 120.48620
7 0.58051 2 84.93107 0.56173 1 107.62119 0.34327 1 119.60526
8 0.55372 2 85.67994 0.51070 1 107.46308 0.28750 1 118.45280
9 0.94693 1 86.36037 0.45871 1 107.16115 0.23023 1 117.00891
10 0.90148 1 86.77468 0.40573 1 106.70680 0.17134 1 115.25212
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Table 4.4 Optimal preventive maintenance policy for various ¢,

cr
k 100 150 200
T N*  C(t*,N*)g T N*  C(t*,N*)g T N*  C(t*,N")j
1 0.43315 4 77.76480 0.33745 7 96.94548 0.31447 9 112.82940
2 0.41560 4 79.31425 0.36562 6 99.09424 0.33190 8 115.51343
3 0.49906 3 80.75982 0.35122 6 101.05650 0.31924 8 117.95474
4 0.47848 3 81.97012 0.38992 5 102.81219 0.34180 7 120.19008
5 0.45802 3 83.10701 0.37435 5 104.42845 0.37249 6 122.25807
6 0.60727 2 84.12406 0.43015 4 105.85306 0.35830 6 124.09644
7 0.58051 2 84.93107 0.41257 4 107.13829 0.39994 5 125.80434
8 0.55372 2 85.67994 0.50032 3 108.31124 0.38443 5 127.30225
9 0.94693 1 86.36037 0.47926 3 109.27081 0.36910 5 128.69937
10  0.90148 1 86.77468 0.45829 3 110.15497 0.42643 4 129.87759
Table 4.5 Optimal preventive maintenance policy for various c.
Ce
k 0.5 1.5 2.0
T N*  C(*,N")i T N*  C(t*,N")i T N*  C(t*,N")
1 0.43114 4 77.32593 0.43315 4 77.76480 0.43414 4 77.98366
2 0.41164 4 78.42712 0.41560 4 79.31425 0.41755 4 79.75550
3 0.49162 3 79.35533 0.49906 3 80.75982 0.40114 4 81.44323
4 0.46864 3 80.08396 0.47848 3 81.97012 0.48331 3 82.90351
5 0.44584 3 80.73266 0.45802 3 83.10701 0.46399 3 84.27905
6 0.58699 2 81.11551 0.60727 2 84.12406 0.44473 3 85.58310
7 0.55702 2 81.40927 0.58051 2 84.93107 0.59191 2 86.66164
8 0.94420 1 81.62514 0.55372 2 85.67994 0.56662 2 87.65976
9 0.89332 1 81.54819 0.94693 1 86.36037 0.54124 2 88.59959
10  0.84202 1 81.43253 0.90148 1 86.77468 0.92986 1 89.38469
5. 22
A H3olgh A’ S 7T of Agol 7| EH e AFEH= B 7|be] ohdar, 4T HlES
AgRIL FAA0E BBV AHE 4 Yt BEL oujsher], 22ol o) g Qe BEo] e
dalol F7H 1 e Aotk kA B =RolX= $e7) 7Fe e Ao’ tiste] Hage HSol
gt AW BFo] FRE 0T JPRARYS AARAL. 5, AxPo] NEHoz ATHE B
27173 24 N8S AL FAHE AFE B0 i Aadel tholo] A8 SHe) HAe)
AYH ARG E Adstct. o]F AA B =EollA Altd AFE HFo] e PR ARY | thst
9940 Al g2 oleAew fEsgon, o BN AduEE Aok A4 o
WRA F£719F 3145 A s Wyl tiste] duEgith. Eog2 $X4 o Foto] & =&l Al
oA oAFE AR o) o] H AL oHH A F7)9 1 rq],] DA 7 7 E| RS AR 4 glee
Holon, Xxde] Hipe] v)g, WA vE 223 AFEHE BE 708 Wl uhE A
SRR EEEE PR BE R R R ED
B =AM 7I1BFLe g AFHE 570 FrHH R A3 BE7I0 BRolA Haggrt
=
=

AT 23RS DA, 1% DALT, IS 2D 2T, AT 5
kst FEjo] REA A s AFE AP A7} 9t}
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Abstract

Recently, an extended warranty of the system following the expiration of the basic
warranty is becoming increasingly popular to the user. In this respect, we suggest a
preventive maintenance model following the expiration of extended warranty with min-
imal repair warranty from the user’s point of view in this paper. Under basic warranty
and extended warranty, the failed system is minimally repaired by the manufacturer at
no cost to the user. For the preventive maintenance model, we derive the expressions
for the expected cycle length, the expected total cost and the expected cost rate per
unit time. Also, we determine the optimal preventive maintenance period and the op-
timal preventive maintenance number by minimizing the expected cost rate per unit
time. Finally, the numerical examples are presented to illustrate the purpose when the

failure time of the system has a Weibull distribution.

Keywords: Expected cost rate per unit time, extended warranty, minimal repair war-

ranty, preventive maintenance model.
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