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Preventive Maintenance Policy Following the Expiration of
Extended Warranty Under Replacement-Repair Warranty

Ki Mun Jung

Department of Informational Statistics, Kyungsung University

In this paper, we consider the periodic preventive maintenance model for a repairable system following the
expiration of extended warranty under replacement-repair warranty. Under the replacement-repair warranty, the
failed system is replaced or minimally repaired by the manufacturer at no cost to the user. Also, under extended
warranty, the failed system is minimally repaired by the manufacturer at no cost to the user during the original
extended warranty period. As a criterion of the optimality, we utilize the expected cost rate per unit time during
the life cycle from the user’s perspective. And then we determine the optimal preventive maintenance period
and the optimal preventive maintenance number by minimizing the expected cost rate per unit time. Finally, the
optimal periodic preventive maintenance policy is given for Weibull distribution case.

Keywords: Expected Cost Rate Per Unit Time, Extended Warranty, Preventive Maintenance Policy, Replacement-

Repair Warranty
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TIRHOE AFEE BE7|NH tEo YA H &
Bata F7HH 0 R B3| ks A9 ¢ e 98"
H Z(extended warranty)ol] t g FHA o] F7tE I T} o]
o A% H B33 FHE AdFEE Wu and Longhurst(2011),
Bouguerra et al.(2012) L8] 2L Jung et al.(2013) 5] 1Tk Wu
and Longhurst2011)& F E79 145 2t A% H B35 3
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S, F7HA 02 AFHE AFE BE/ T (w, w+kL)ol
A A2zdd 1] A FEE HAgEr) 2.
A7|A L2 AREE BFY VBBl kv AREHE
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& kLol B <I¥ 1> olgd wA-FYRFo| Ue
AZE HEo AP A Fel & BT gl
oA, Holl A HAH G wAH-FEEFE Zte A%FH Bl
|23 AHEA S o9 Exd_:_ﬁé% A A8t A} gk, Al
2~H 01]_7]51_z4oi ;q] ]
717 (wp, w
3t F7 }XJ.SE H37|17H& ’é}g T At A7A wE
AHZE 77ko| 1 Wy HArFYRF 71701 wetw,,

wolt, T A 2H Y IFES FaANT7] YA 9%
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| 1 1 1 1
| I I | | I | | I >
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2 7o) v B E 34(life distribution function
&H~(probability density function)©] 2} 314}, o] uf, T A 7H
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4. 23] o 247 W go] 27130l B} AE BEo R o ¥
A 2RO &8717H(= < V)& FrobA 3L B9 A 71
2 =AM 1d A3 HFo] TEH o] Ff ofr H &2 adte AEE & 4 dh ols FREE AER
Argo] g3t H29] R AYY S dystr] YA A N2rEoZ BAE JFe B8 IARZ 7|7te] Boly]
299 TAAL 77F A RSl pramete7H 19178 wjZolgha I 4 It <& Bolt A% W] Wl
Bl 2. 4*(shape parameter)7} ¢ 9ol EREE WETI 7} BE JA oIRARA T YA 7S 7| thu]Lo] UE}
3tk &, 7HEE A2Ee IRAL 7o GEUETTE U e, o 25 E Hag vo] S5l wel A3
f(#) =pt"lexp(—17) ol L, IFEFFE n(t) =pt" "0l B0l FRH o] 5 A 2R L8717 (=r< N Hol
Aot <& 1>o] vehg Qe AR e uZEFre 2 A A3 AN 7 H &S ST T AM S 4 AT
28] FoAA = 7| 2EF 717 293 B g o3 @ ol HAZZAA o] FojAE N2'e Hasg HEo
dd RS AHEst] 4 (4)oll FolA e AT 71 AA7] gzoleta & 4 ot <E 4> A H &9 W}
H &< =2 5 0, 4 5)% 4 ()22 FE HA o oy of W& H#9f ey A gl S NZET 7]hr]&o]
HAARA 1o ‘H ARYR 71 e & 28 Sl Ehut Sl ol 25 A 2]le] AW o] S met
<E2>FEH <E o>l A9 REA F719% 3 17 29| AP EA Slpo} DA 7 HhH] &o] T7HITE
2 e SR 7lf41H &o et Stk dE € S ¢ F Atk <E 5>olle AREHE BE FH &
<E2>NA k=49 A5l 4 (4)E Hadshe SJZM o e HA R g gAY 7the] &0l Y
BA 715 0493730] L B EA Sle=30] €S € 5 3 U e, ol 25 94E BE5 Fdul o] S7Hel w
£, ol A%H B3o] 81 o] 5ol 0493734 M A 2t AFE HFo] T2 o] F A2EY #8717 Lo
WA R AE ST, 0.98746(=0.49373 < 2)Al H o] AL, FHAREG 7| H & ST A S € 5 T
A A ATEAS FetE, Al WA T EAF7 EOR<HE > ol EFEY JEl R Mol ut & A
1.48119(=0.49373 x 3)ol A& M2 & N 2H 0% WA | PEAGA gl FAAZE ZthE&o] e Sl
S9IAIREG 7 ol o] 83.290357F 3, elZto] Z]eiHl & o, FR R gto] Skl met H Ao o fr sl
SHoll A 29 P HAY A o] Hrh= Zﬂ < mg G AR 7R g0l UMt AL S & 5 U o
<E 2> RARZ 7|7t W3] & H 29 R e o] AAY 1FEo] 78] WEolg &
A3 5l AT 7] the]&o] Yehd Sl o] 2R E F T AT
CE 1> A0l of uFHH ZHS A8t |2 Y
w Wp L 5] c, Cry Crm Cn ¢, c.
0.5 0.10 0.05 3 3 1.5 3 5 3 100
0.15 4 5 25 150
0.20 5 7 50 200
CH 2> Chefeh w,of et 2 X o2
Wr
k 0.10 0.15 0.20
T N aor, N*)k T N aor, N*)k 7 N ar, N*)k.
1 0.43689 4 78.59000 0.43681 4 78.57512 0.43665 4 78.53749
2 0.42217 4 80.80380 042213 4 80.78853 0.42193 4 80.74986
3 0.40761 4 82.93801 0.40753 4 82.92236 0.40737 4 82.88268
4 0.49373 3 84.93031 0.49365 3 84.91363 0.49345 3 84.87131
5 0.47657 3 86.77297 0.47649 3 86.75599 0.47625 3 86.71286
6 0.45941 3 88.54603 0.45933 3 88.52876 0.45913 3 88.48485
7 0.44225 3 90.24931 0.44217 3 90.23175 0.44197 3 90.18709
8 0.59273 2 91.73302 0.59261 2 91.71445 0.59233 2 91.66717
9 0.57009 2 93.15390 0.56997 2 93.13514 0.56969 2 93.08735
10 0.54733 2 94.51536 0.54721 2 94.49641 0.54689 2 94.44812
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Cm
k 5 25 50
E N oar w, E N | oar v, N | v,
1 0.43689 4 78.59000 0.37001 2 122.54194 0.41437 1 147.86795
2 0.42217 4 80.80380 0.61717 1 124.44984 0.36609 1 148.40534
3 0.40761 4 82.93801 0.57333 | 125.70718 0.31633 1 148.47649
4 0.49373 3 84.93031 0.52845 1 126.75992 0.26493 1 148.04287
5 0.47657 3 86.77297 0.48249 1 127.59543 0.21173 1 147.06329
6 0.45941 3 88.54603 0.43541 1 128.20066 0.15657 1 145.49304
7 0.44225 3 90.24931 0.38713 | 128.56211 0.09929 1 143.28297
8 0.59273 2 91.73302 0.33765 1 128.66565 0.03961 1 140.37814
9 0.57009 2 93.15390 0.28681 1 128.49643 0.00001 1 136.79686
10 0.54733 2 94.51536 0.23461 1 128.03873 0.00001 1 133.38537
(T 4> CHESH ¢ Of Cf3H 2|0 o ey R R
G
k 100 150 200
E N oar v, E N | oar v, E N oar W,
1 0.43689 4 78.59000 0.33929 7 97.59242 0.31573 9 113.38665
2 0.42217 4 80.80380 0.36937 6 100.30203 0.30461 9 116.53577
3 0.40761 4 82.93801 0.35653 6 102.81889 0.32281 8 119.47306
4 0.49373 3 84.93031 0.39789 5 105.20488 0.34693 7 122.24310
5 0.47657 3 86.77297 0.38405 5 107.40922 0.33493 7 124.82870
6 0.45941 3 88.54603 0.37037 5 109.52221 0.36661 6 127.25151
7 0.44225 3 90.24931 0.42825 4 111.43854 0.35389 6 129.51906
8 0.59273 2 91.73302 0.41277 4 113.25848 0.39693 5 131.64275
9 0.57009 2 93.15390 0.50401 3 114.99720 0.38293 5 133.60551
10 0.54733 2 94.51536 0.48545 3 116.52430 0.36913 5 135.47616
(T 55 CHESH ¢ Of Cf3H £| 0| of et R
CE
k 3 5 7
E ) E N oor v, E N | o v,
1 0.43689 4 78.59000 0.37137 5 79.44936 0.37457 5 80.27753
2 0.42217 4 80.80380 0.42981 4 82.53983 0.43729 4 84.25342
3 0.40761 4 82.93801 0.41873 4 85.54353 0.42953 4 88.10034
4 0.49373 3 84.93031 0.40757 4 88.46876 0.42149 4 91.86099
5 0.47657 3 86.77297 0.49897 3 91.29066 0.41321 4 95.53627
6 0.45941 3 88.54603 0.48569 3 93.95657 0.40465 4 99.12700
7 0.44225 3 90.24931 0.47225 3 96.54986 0.50033 3 102.61280
8 0.59273 2 91.73302 0.45861 3 99.07057 0.48985 3 105.95822
9 0.57009 2 93.15390 0.44489 3 101.51877 0.47905 3 109.22355
10 0.54733 2 94.51536 0.60365 2 103.81155 0.46797 3 112.40948
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153
k 3 4 5
7 N ar, N, T N ar, N, 7 N ar, N,
1 0.43689 4 78.59000 0.25641 6 85.44025 0.19349 8 86.73010
2 0.42217 4 80.80380 0.27193 5 89.50828 0.19117 7 92.58141
3 0.40761 4 82.93801 0.25409 5 93.24296 0.21577 5 97.95151
4 0.49373 3 84.93031 0.27797 4 96.64856 0.22693 4 102.78379
5 0.47657 3 86.77297 0.31933 3 99.81285 0.20493 4 106.99981
6 0.45941 3 88.54603 0.29729 3 102.53635 0.22485 3 110.58402
7 0.44225 3 90.24931 0.37397 2 105.07847 0.26861 2 113.58260
8 0.59273 2 91.73302 0.34649 2 107.14470 0.40505 1 116.03204
9 0.57009 2 93.15390 0.31913 2 109.07073 0.35953 1 117.62583
10 0.54733 2 94.51536 0.51125 1 110.45226 0.31345 1 119.05085
5. 7E=.‘_ = for adopting an extended warranty under different maintenance
policies, International Journal of Production Economics, Vol.
£ =RolAE $E7t b @ Azdel k] 2452 1%, pp. S0-58 S
B JHBZ0E Zojzl Aod ARY HZe 227 2] Capﬁeld, R. V. (1986), CosF optlmlzat{on'()'f periodic preventive
maintenance, [EEE Transactions on Reliability, Vol. 35, pp. 78-81.
o|Fof Y HALH S AMFOEHN 7|EY ATE S} [3] Chien, Y. H. (2008a), A general age replacement model with min-
At &, WA RZ7)7 SOt Al AE o] mAo] HAEH A imal repair under renewing free-replacement warranty, European
288 FA F1 BENE ANEH, SYRZL 5 Jou‘rnal 0f0perationalRe§earch, Vol. 186, pp. 1()4.6-1058.
9 339 A8 Aol £t 3 ) L OO Ol i
B/ ABEHA e 2A-rE T JRRTOR on Reliability, Vol. 57, pp. 125-133.
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