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ABSTRACT

In these days, we are facing the needs of the times that the product have to be
converted from quantity to quality. Most companys now pay more attention to
maximize efficiency of facilities with introducing high priced equipments, those
equipments are too automated and electronic that partial failure or short time stop
leads to the stop of producing process in the whole factory. Consequently, effective
maintenance management of production equipment becomes a only solution against
problems.

This thesis develops a preventive maintenance software that grasp a failure sign
through daily inspection with management item, Machine-Capability index and
estimate a trend, determine the time of preventive maintenance. The software is
useful to the plant operator in analyzing information easily and controlling preventive
maintenance operations efficiently.
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ded, dHle & 2F3-dAsH] Mo FEH GG wAAA T FFAA
ZHFTGAA 2AA Ho AFHH oz Hule owrnd dert olad RANA ghoez
T HA
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2. 4R A Ao AF o]EFH nF

2.1. Ao 44 HA

R Au2RE AAHE AFEY A45S MF F A § dE EAANY FF 4
S} FEARN 08 B2 BFE, 474 1% s 2 olES FANALAY. gk durl A

T TALERE AAHE AFY EZXNEY ¥UF5S AFHFANINE A& AX T

T AAEHAAE AFY EF2d gt odsiEd oA 1EHA Rojz &
F A& Aot A9 5 H(Process Capability)& Al#(Man), 4 ¥l (Machine), 92}
(Material), ¥ (Method)®] 4Mo] &3 T2 Hrgde Reg g4 9o [16]

oJEF Aule THL AAAAPIY YA UM 53, dujsy TL JA%
# (machine capability)2t 2 $£d, ol 71ASHL 71Ae @AHI}A g3, FA 2
dute] HulE XTI A LFL EZoth. 248 TG oA e 7AW Fx A}
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Aule] ¥Folgte AL I HEZFEE AAHARXE AFE] #dHC dE F=d A
ojth, 28 BE Huls Yo g AL Must deid AYEA AFLS Qs 5
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vs}ﬁi‘i} E3 SYAY HAEEA, ABAF v E AEE
Fooh oW y & 2W FA 2 E(bivariate normal distribution)e] £ 34 AFo AT
Rol7l W&o, ol ATEE ZAAZIZ] Hdtd n A g Wilsond
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6%n = 3/n - 7.324/n® + 53.005/n>
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a2 3k
PUZl > C) =2 - 2(0(C/an) - (1/24) 7 al(C/0n)?
- 3C/o )@ (C/on)}
W, 0= EFE ATEX ¥,
ot BF XS
o] BAZ H4E o
ol2RE TERYTI FEEAY MHMAFGF2TY A#AS y} #94F(Descriptive
level of significance)¥ A& £ 9ld.[5]
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WHe2 ol qERAREL ANAGY, 4 YR TP FE BB Bk

B,, = .N(P1+P2+ M +Pn)+BIP”—]+B2Pn_2+ M +Bn_1P1

B, : <A AA7IZE(n) 23 LAZF

N Ay 7lA Y 5

P, dgEd AAVE 232N gE
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nl97te] &AL o5 2o

Kf(n) = R/ X Bn
Kfn) = nlg2te] 23EH, Ry- 99 13 &4
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4, dyurEy K= Audg 2@zt R, 9o 22803 ducen 2.

K, = R,XN
webA nrfdeitt o RAE AAgT D §Y Fu|ge o5 2o
K = KAn) + K, = (R;XB,) + (R,XN)

2e wizel dae FEERN o susa agre) Hask 9k 0 o) A% T20 AY.

£ dFdMe AHAMEd &35 A7IE 2AANY] AdMe 2e8e FuEEFRA U
F AHEE BEA BFAZIE FAA I ANBFA £85HE Fu]E(Total cost)S o
HEAA 2889 APFRNE(PMDCO)F «BEAZEFFT HATTLE TAFHE ANFTOH 4§,
(POC), 283 AFY EFF Aoz Jd& FYHE &9 8(SC)E 3 vlgoz gLy
z2o

TPMC = [Fppclx(n)) + Fpoc(x(n)) + Fsc(an))]

ojtZL 4+ E o] §3td FHE TPMCE HA22de BAFE x(ng FuA3te Rold.
Qg E Ao AHE=E = 231§ (PMDC) '
Ao A EA FFFEd Y ALERA LoFe AP EL |GAdA on) B3
I gl AAHQ A S Este HEBFoEN R =FEl(ANEHE 2 3A
gos dUEdA L85 e ABHTE THEVE I 2B 13 qUEAA 289E
HENEL 13] BAHA] 285 e Amuoln 97A Fulg &9 72adE Y37 A3
of BAEe] 297 24 vgoz @i4stY, 13] owrde AlgEHE Ayuge 13 oy
BRc 2a5E HuuE 13 AT HOE Yo FIE B o) E P oz gHW
oS3 2o

Frunc(x(m) = M-

@, PMDC : R A A3 &
MC : d¥RAA 285 AgY , P: 13 Ji5Y
x(n) : BAFE |, n: dLRAFA7]
A iR Ao AlEEE ZHu)| 4L RAFIZ Ao waEl ZAHEALE el
Hoz duEAd 285E APUEL dUrd F& FA 55 A Freke, wdd)
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TV AA FEFS vEE F33 TasA @k a2y nol F713E @6 4L AR
AAT A9 d3iz A EFEA, dungdAdel Botd HAFE FE AN o4
EAgFE ANstodor 4AUVtE AHE & A ok

QA RALNFT BAFTLz Q¥ &448(POC)
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TOYoEAN TYHE A#ojr)3] A ANFPoR A FHF=FHE TEL F 3t 1
3 qgRAA GAFEe R At SASHE SHuE2 @ufr)&dn g FHReFHE ¢
dto 7 Jlon, AFDIL e AL AANAN dFE H JoBR AR AVIY
A7 BrjoldEde ¥F S48 13 oHEAA Bufr]E SAuE A FHR=FHE
AUER 7k 99" =FHE F3oq 7 F U o] BAY AL &Y 2o
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d,om: AREEEEL o dURASFEF)
SBC : @vi713 &4 | LBC : & x%1
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Fsce(x(n)) = -H2)-(SBC + RLg + RMC + RDC)

Fse((n)) = 2 LOLC)

P : dgrd F717t ndule] REFE , SBC @ #ujr]3] &4v)
RLC : A x=F1] | RMC : AR 7|
RDC : A A4t 7&n] | QLC © FAA 3 &4v]
P13 AAbs ‘
714 P(n) &, AHEA F717F nddle REFEL AW RAFII F7H8E A3 F718t
o7t A3 23 FUrgve o) B9 AdelRel EFEANE FAH(Bath Tub Curve)e
Hzole A3 F7hstv AA 833 Frtste & Yehig,

GHANG dWE A 289 Au L YNFHOR A% v L HAAdn BLE A
Aoz st JAHE £4ANEL Frigtt weEkA o2 v g AV i HE A
718 AAA FeAzigtn & ¢ At ol F e EfgHozs 2ol ALE £ Jvn shY
T ZAARoR FAuEAZA du Q37 meHE FE9 A0 g9 BE Roth 18
sted o] A& Aoz ok FYTVAE Ad Hu|d3te HHE HulY JtEol FAH
A FRuTE 1R AFE AolH, o]AL R A FaF /doelrh

3.AYEAL A LZEYoo AW
31 AAAA ANxde 3§ F dndgdF

E AT AL 2ZEJole 'C’ doj2 FTEHHG e o AZEYNE A
I UYE FL ZEaPL gL #o.

L dyrAde dqist A5E 948 A7Ee Z21Y

2. 98¢ A5E B39 HvsY AFE A T2

3. 989 AEE FT39 EFFE FHse T2y

4, 989 ASE F3o AuY JWRAANIE A T2

1~5 9 AL T3 d8F A7 A Hulg AuE gorstd Y4 H sE
AEE FX8 7 Y3 AAHA BAAZE 2ASE EA A2"e Flow Chart 7} <2
d 3-1>0 dgi} JEd olE & dAEE FEI}E L3 2o

SA L A S A8 54 Mdu2RE AAFHARANE AT F4, BE, BE 5F

2L 22 EAA #F A85E 4@

oA 2. 9Ed Azdd s ANE CmCpk & Aul#e FEo2Z AFHHYEL F9.
@A 3. #ErIEE dAEY viRd g% AZAFE g ¥4

9 4 4359 A5E A2 AAEHE T3 E¥E L HEE AU

GA 5 AN Fu G G5 H422 e AdUERA AVE A

oA 6. Z2AE Aol EAE AP,

9 7. @A 12 g4 Foj=Y Ho wiEEn.
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2429 24wy = UM
s@ FAVA = SL
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A 2 - 494 JdYE A8EE SARZ XFEXIEE FAH I

Cm3} Cpke] A4t

dHA8EE 2AR8 HulsY AFA Cm # CpkE AL o}

dul s qig Hrt

AdHAR de5Y A5 Cme o] & FF& ¥4

33 d¥EA ANV A& AY dnYF

AT 285 FH&(Total cost)e HBEAA 228 A &(PMDC)H oz
AEET AUdTDdoz SASE AT $(POC) 133 AFEY BFF Aoz As ¢
Ase E4¥86S0O)E e vsoz g3 2o

TPMC

= [Frwc(x(n) + Fpocla(n)) + Fsc(x(n)]

A #5E o83t Fu)8 TPMCE HA2dE BAFE x(n)& FaAsE Rolh
+ X299 QY3 A

L
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2299 A4 A48 -2 ARED 14 HIHE WESE Bed

QR AN AQFHE R4 MC
AMEA F7|7F ndwe E EFE P(n)
o7} 3] & SBC
FHF=FH (AN =F) RLC
A A 7 v] RMC
AL 7 RDC
FRAA 8 &4n) QLC
13] A P
BRA7d x(n)
AA(Y )9 dEAn FaF7) n
e 573 M
B AA AP & PMDC
ARFgog Q% ng POC
B &4 v g SC
AR A Ful & TPMC

R A 288 E AAME Hdstd FHEE AN 13 ANFTHE

dYste] RAYHER APRAN AW EE £ Y
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. BEFe ZXEREY &4dHe wEe RAVINEE =389 Ao JE
& AL 27h5® A% A ASE 1Y & dAed e A%
de @) e 44, FRxFH, JPZH, AYT FEuFo) TN B
ted BLele 1553 2589 gzt Aol FAAS &4dviz 748

GA 4. BAZIZEZ G4 1-3 oA gL L EL @8 JWRA FH L L &Y,
gA 5 HauL£E MEYste FH B AV ZATY
5. o A

SU : 75.05 SBC : 73500

SL : 74.99 LBC : 8400

P :8 RMC : 45000

MC : 852200 RDC ; 43500

M :3 RLC : 8400
75.019 75.016 75.013 75.022 75.027 75.016 74.985 75.021
75.029 75.033 75.023 75.016 75.022 75.026 75.051 75.021
75.023 75.019 75.029 75.023 75.03 75.022 74.985 74.986
75.022 75.024 75.024 75.019 75.017 75.023 75.051 75.052
75.016 75.022 75.027 75.027 75.023 75.029 75.051 74.993
75.026 75.022 75.026 75.017 75.017 75.019 75.01 75.025
75.018 75.017 75.013 75.027 75.033 75.043 75.017 75.017
75.017 75.022 75.023 75.022 75.024 75.017 75.03 75.018
75.025 75.018 75.004 75.026 75.022 75.015 75.016 75.023
75.023 75.019 75.029 75.023 75.03 75.022 74.985 74.986

STEP OF MEASUREMENT= .01 MEAN= 75.0213

SUM OF SQUARES= 1.067954E~02 UNBIASED VARIANCE= 1.351841E-04
STANDARD DEVIATION=.0116 MAX, MIN= 75.052 , 74.985

RANGE= 6.700134E-02 INTERVAL OF CLASS= .02
LOWER LIMIT OF CLASS= 74985 INTERVAL OF CLASS= 01
LOWER LIMIT OF CLASS= 74.98

NO. CLASS f u f*u fru*u
1 74980---74990 74985 3 -7 =21 47
2 74.990---75.000 74.995 1 -6 -6 36
3 75.000---75.010 75.005 2 -5  -10 50
4 75.010---75.020 75.01501 28 -4 -112 448
5 75.020---75.030 75.025 39 -3 -117 351
6 75.030---75.040 75.035 2 -2 -4 8
7 75.040---75.050 75.04501 1 ~1 -1 1
8 75.050---75.060 75.055 4 0 0 0
TOTAL 80 -271 1041

MEAN= 75.0211
LOWER SPECIFICATION (0 FOR NONE) = 74.99

UPPER SPECIFICATION (0 FOR NONE) = 75.05
Degree is D

Cpk= .8215455

Cm= .8601512

STANDARD DEVIATION=.0125
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PM  estimate directed cost

| 1 3408800 | 2 1704400 |
| 3 | 1136266 | 4 | 852200 |
| 5 | 681760 | 6 |° 568133 |
| 27 | 126251 | 28 | 121742 |
| 29 | 117544 | 30 | 113626 |
l 31 | 109961 | 32 | 106525 |
computate POC
Iperiod| SBC | LBC | POC |
[ 1] 7056000 | 806400 | 7862400 |
| 21 3528000 | 403200 | 3931200 |
| 3] 2352000 | 268800 | 2620800 |
| 30| 235200 | 26880 | 262080 |
| 31| 227612 | 26012 | 253624 |
| 32 220500 | 25200 | 245700 |

computate FAIL COST

| N | splgotl sgl spal p [ spb | SBC | RLC | RMC | RDC IT_cost

0: 0:00:
[ 2 :16: 1: 1:0.1: 0.000: 0.000: 0: 0: 0: 0: 0l
1: 2: 0.2: 0.006: 0.006: 459: 52: 281: 271: 1063}

130 :240: 10:162:16.2: 0.066: 1.048:76992: 8799:47138:45567:178496|
131 :248: 11:173:17.3: 0.067: 1.115:81953: 9366:50175:48503:189997|
132 :256: 11:184:18.4: 0.070: 1.185:87081: 9952:53314:51537:201884|

computate TPMC

| N | PMDC | POC | SC | TPMC |
| 1: 3408800 : 7862400 : 0: 11271200 |
| 2: 1704400 : 3931200 : 0: 5635600 |
| 3: 1136266 : 2620800 : 1063 : 3758129 |
| 30 : 113626 : 262080 : 178496 : 554202 |
| 31: 109961 : 253624 @ 189997 : 553582 |
| 32 106525 : 245700 : 201884 : 554109 |

MINNUM VAL : 31 553582
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