L\N

oMol 13T oKzl ¢ Sl pole 018ty ixio o pte dolihad
WP ol [ FVojleds /om3jlgd Sl — zaiiw anlg

Sl g (w5 38 jekihe 4 e 3,509, S 4l
(Sl 3,509, oS & jS (1 (I
Data Mining, Fuzzy DEMATEL, FMEA 4 FTA

(35U (oomiig 4 153,90 anlllas)

(Uspon oias) B Sl Ao
STl STy sy (oMl olj1 ol8isls cuulio cwiigs 09,5 ¢ uwdite 5 (588 04l (@lin (wdies 09,5 yde g bl
Email: m-ehsanifar@iau-arak.ac.ir
Vo Lo
SISl it o831 a5 5 cdlo) Sl (quutign 09,5 ol
swdlg b

S STyl sy oMl o] Kl (i e 09,5 outiten 5 (53 Sl gl uwtiges bl (ool IS

AN sl Fo b # AF/BIA il & )b

oS

Oliasd 5 ()S Copie 5 Glizabl Cobl dlgio 4 (1) @ 9 42y 20L5 (b Y5 4 p3T la ams (b
Cd g Lad Yl oo g 4350 (5B Jiond (golS 0oy (6o )5y (3a2l5 g (Byme B b pils dllis pilodg
oad plosl w55l (gordy iy qaime )> Slyodd Gy el (il ol g (lirabo] Sl dgug jolaie 4 Las
abgye )33l hawg ond S5 slo adgd e 5l Adgd 5 Sl 5olS eoly SuiSS 1 ealil b Cunssica]
2 i 025 5 356 5 e Sl ) sl asgemme (538 Jioud 3,505 65 o b e 955 (o0 aSee
5 Sy sie FTAGFMEA (s Sass bwg coles 3 cgiun plolid (56 Ll cov o oo ades
P Anlg dlpiniy il S9a 9 ONSe Jo sl dbgaye sl S, 5 45 algs plulis o3 Lol i
5 42525 59l 00l ¢ Linalol CililB 2500 Ul ass (3 by il Sy e 5 (6K 1 glS OIS
s cd s das Vb Lo



WAS 3oL/ FVojlad [ wadilsd Jlo — gt asly (oMol 311 olSiisly Slus! pole 0aSisly it oyt dlore \

dosdo —)

2 8575 4 0jgyel & Gl el casl 4l S o] Cope prizmen 5 Sliadd 5 (5SS Coanl 31 ledls
5 MRS g Wpd (oo (SIS Jled 098 Slles jee JSuw I e ploj 3 g (o0 48,5 ) 4 s5 90l
oLy il (e o3lyj gl aun s Sliges (3l (3L g By oS bl 5l g wigd e siely Sl prass
.(Dekker & Rijin, 2003) ol 03,8 law (6L Caonl 43l Sy lalsdl 156 5 e o i3l (ol olo,)Kal,

» Lol g (S clidad YU Cund 15 g ooy YT ile (510 5 o Sl 59y 2 (IS aulog 138
Candly ol Sl 4ty o )3 (S59555 (ool gy CS > (rizmad 5 obs b (B ils S5 42 L5l (1355 oyt
Cxio yb pto Gl | (S Come (pl 900,85 Iy (350w ylojl 10 Olysesd 5 (£)l0SS w650l oS Miiluo
o ool S (ol Slpasd 5 ()RS e (6365 4 33)5 (00 (59 0k I 4 e il )b 5l 4T
10 9 0395 dinsh 4 dgdome Lois Ol ol Lol sled Wyl oleg Jgeams o plos cuasd 2alS (5 1y (63b5 jlo i85 Wlgs
Ol 5 cawd ol 5l elge g olojlo (Sols ¢ylisedol bl  Jguameo i ¢opmoli 0y565 IS )3 Jguae ] s oo
S oSS WlgS o g dslo s ¢ Sl (5905 (65l i ol mlie pleS W g b aS s iy dmled 1y 355 ol
o=l O o)l oy anlg b Ol et 5 (6)lg S0 dnly SO 5 Jolie byl .less ;S 568 Glaal 4y slowwd Cas
Ogzed ¢ mlio alie u (Worsham, 2000)cal o3ges 5 Hlas o5 d01)3 51 SauY 5o oloie a1y asly
Slyaasd 5 (£S5 5 bl Cabils cou cenl il 5 paass ol OV uile § 5 ol ot 3B b ¢ ewdig
D990 lius wyp (b 39d o aw G5 oyl > (Haj-shirmohammadi, 2011) >g salgs 5YL ol )3 G
(8 it (2D pae s @ g 0313 58 (b5l 2)90 1y W5LE sy py qeime Slisesi g (6)IRSS i (Jeb iy
g Slagile bl anl)l 4 uuw g adlo gy 3kl @l pess 5 (£S5 i S L1y ol (sla & plie g YIS
Db B3 dingy Slppeds 9 (6K i So sl

WAE s 5o Jlio pshay il (oo 99,8 5 50 s Slinoss 3 50085 9 ol bl ainj 53 05 plosl o
Caio yd FMEA' s 51 oalitwl b ods plwlids (sla Suny (o9l o3l lgie cox (ol dllie )3 (capd g wlogl
M8 2Lyl 2)90 dow €805 53 dalitiny Bo)bo Sl 1) den (sla S35 sl Sy ool gz ) (ol polie Maay
ol pasuis (adls aul &S cul Sy obj)l sl L g g0 gy FMEA SusS oS iy dons ol 40 9 0D
(Tahmasebi & SHahidi, 2015) s,l5 saxe (gjbe 3,85kl 4 b5 «lodd Caio b canlie KSS

S, il g La colld alS oo g a0 5l eoliel b M gglS ools g FMEA (sla K5 5l onlisnl b (oY gd
G Sl Sy (05 o 3 2)90 g WEKA 1381 55 S8 4y 00 (o3 Lzl (sl Sy (s adigs g adlllas 3,50
(Zafari,Nourbakhsh & SHahba, 2012)

PFTAT gy 3,)8 GLS jLtb cogis sy 5 )5 s cép os 38 lsie cod gl alie 13 (5o, 5 (ol
(TESEO) Lol clallas 30T s, 5 oolisl L 1y 55 )Lid sy olfau) Sy SSL by (el (ol ay, Jle oyl
153905 pasedtie |y Sy adlaio g ooyl |) Sy o (slel (sl yl500 51 (65 0300 b iz o 325 ()
(Sekhavati & Norouzi, 2013)

odlitwl FMEA axwg (¢l "ol 31" alal) 51 ol odumwy Sl 451330 Jlo 13 oS (ol dlie p 55 35, Ken ¢ Jb o
=51y gk 1 s Cass Jlasl g Uas g48g Jlas] dlad cnd ol dus oo Yl oled 45 i 5 iy 250405

! Failure Modes and Effects Analysis
? Fault Tree Analysis



Y il 3,849y oS &) 31020 oy Sl Bl g sl Gl jglaie 4 i 5,Ss, G 4l

Csglyl x> olST Wil (bl S Jlaisl o YU g5y Jloinl 5 658 ans ,S1 Jlo jobay amd o 518 Lousyp2 3y90 oIS
John & Bowles, ) coul (gl aijed — tlie S5 95 5l ot 03,8 & Coguae b Jdo ) ) ol YU oS
(1995

L 99, g dlge-¥

S s b el (VIS b il Kty Sl prasd 5 50055 (ko diaty gline 4 PMO g, 51 o0lizal b 09l
W3l o JSito yitin (slol g (B it g (5l o Gl da oS 4350 )b 4 e b A Sgd e (ow)y

K- pis Sl s gslS 003 5, Sy) (SiaS doy liod (ghiy ddgd 5 oy IS | L ol 645 jmuw B35 ) 5 1)
b g a2 pslaie 4y g g (g Caglgl LS 3)90 g 0ad pasutie Jalge bl (Slion anl g Clines Means
o P Lyl s 3 a8 oSy (aass I3l 0 5l Ll ol 53 o8 09 osliel FMEA 5, 5l b o5
Doai oo pd abgye Glolidl g o)l 50 liebs] cubild daups a9 (oo odlainl dgdue dd e b j0 i
e o QUi |y 35 pogde Jao (V) ojlad S5 098 oo oy 3l g oS 5

sl o3ls (gjl osbl &9l 03l ST 5,8
5yl bl ys

CRISP-DM

L 030> oli)b )] 5299

\ 4

\ 4

ool yd dtags yiild Cads
Aigd Cpus g b odl
NP

Sliabl bl 290, el bt 223 e S Sl glubis
plol g 650 Jbged 9 (Sl < 3,505, <SS & ~
¢ Wi <6y ol pladl - i <
sae wlel p FMEA
RPN s il RPN

3o (sagtde Jao () oyl S5

159803y 5,5,

Elice dawg (N Glewlow (sliwl) 13 48 08l (o0 )9S e 9 2lo 25 b )b | (S WL endy i metne
M dm 85U (ondy py geione a0y (5130 0500 4 g9 dbrl ldlo g 598 (S L3 (el B b g sy
29 4 g Cunl 0 JSUS Chod diz (2l cpl 5 S 2 oS 0 e (Sl slb gy 4ol G g g At
Al o (oal B aslg\Y Jols IS

Eysass g 2SS 25ly "CMMS piapas 15 yass el gt cod Jools 3o ol 3 o3lisl 5,90 (sl 03l
i g 95 s 2 35 13 )3 T 3 ol a4 sasly pb Lol leMbl ol a8 bl oo 155U _onsdy iy S b
WAF L WYAY ldlw Sloj ojl j0 Lidgd cpl 50 eolawl 350 (slaodld .l 5456 (59, o pbl Sl pmess culed
o g S oo My Sl (5518 0315 3,59 3l ealitl g5 WSl o 51305 2 (VL Sl o 51 45T 0035 Sl
L2 g 390 ol Al o0 SO0 Ao Canld i I & (ole adgs ) Cliead (g5 (0 2509, cnl S8
Jae g Jolos g o5 gl adlio cal )3 cdpy J1a3 3590 a4y o (g) 2 2] B bl pll g Sl Ads (et

® Preventive Maintenance Optimization
* Data mining
s Computerized Maintenance Management System



slalisle s 5l S5 sl Jls 3 a8 395 e o3lizwl SPSS Clementine 12 (ool oals 1531 o5 51 b o3ls (g5le
(Alizadeh & Malek Mohammadi, 2012) 11 o )l 40 (598 031> die y> Lies i3

7 .
Pl Ferd 2509,
A5 gykae VAVE Jlo 0 ol g Med bwg o 5l w9 oMo VAV Jlo 3lgl )b piwss DEMETEL g,
Jols slael opl LS (asuie (ode Oygo |y gl casal e bybae o blite balyy oy b SESS o)
Eobe & Cond Lalgy Hs3 3l iy bey ol b dler ) Cpmizman sl SIS ,L Wlg e 0kd Jols gl dsue
256 3 Melite 5 )13 136 355 51 35 b b 5 SYL daw o0 polic (gg) p S5 (o0 s (il 3 paie 5 5l 2 03
.(Fontela & Gabus, 1976)> 5%
o 2559y ool jl ool can cul 4 gy gy g e i Spgo 8 Gl (pl )3 adllae 350 e 5 )Sles
205l o 5 2 4 Ubay ol e bl 4wl glojlu 3 IS b g oo s alelid (3 sy Wik Ll
1638 Olish b 5 (295 Slaslie o ple JSii (Jsl p15
L B ooles s Jlosl sl izmen 3gdne bl 0 (&S Jgia bl o (B8 Sl jl e (a3l b))
29 (oo ol o daly Bk olus 5:Ske Il Coeal oy

1P 26D ..0 X
e 1
.wl@lind}léa,\cz93*5@@@149&99{)»@9}0@[&&;& 1D x@ .. D Kk g5 ol K
36 sl el coal Gline (o Slowliio i) 0)lod Jgur

7=

Cogas b Sk sl ojls
() SIS g
(Va¥e¥) oS ks sy
(Fo) oS SIS
(FvA) 3bj 6,138
(AQ&) 2y s i

tpjaasly Bk 5l (25 Cluslie L ple (il Jboy (pgd P
3 o Lo Mi: U
Ay=—"= ( 2, ”) = (L'j,M";,U’j) (2)
tyj daly SaS 4 T S bl (o yile dule (pgw pl8

- )™ (3)
395 oo dulne JS Ly (C) g sle slagsin g (R) s oo 16,35 1l 5 oy 0 oliwe sbno (oo 5
2lie . 13l (o polie b I Jole o (500,80 i Cg polis plos pr paiesn (35,80 ol suimd i RaS
Gy dal, S8 & gl 1 ol slusl a5 amsly o bylise ool oaimy ylis e 4 3 R—C s R+ C

Wgd oo (2]

® Fuzzy DEMATEL



6 il 3,849y oS ) 528 oy Sl Sl g (il Gl jelate 4 i 5,509, S 4l

A
ay + 24, +a,

. @

sl il jlre 034 0 > (R — 0)%T 514 039 535 1 jlre 0l 0 < (R — €)% 31 10
rsl B Vb Jdos g 4525 3,509,
4 ol ol Jalge (alulid (gl o sl g8y 51 J8 6Ky (908 p (St g oo (S5 lad Vb Jilod g 4y o0
Dges pasule ) g8y Jlaisl &5 5o o (dlp |y 05l olS YL s a i Gl e B9y Rl 2 29) 0 N8
Cuol B3l 59y 51 8L Cllas 00l asuie &S Gud Jodo 4 dagi L) ol3 pl 590 53150 oad dbol didls ol e
g8y Jal 4 bgye Jsio ) o] Jhie coles 3 5 00l byl a0l ol s g8y Jlaiol ay dlojo )3 0905 asilie
5 oAl Jotr b auglio )3 ol ke oS 30 o )y abgye s atS Jlaol alose (p ST 0 g 205 o0 gl 5l
I 45 298 (o0 dnwloo (L5 yialll dw 4 i b (D)3 0 4 by S Coglyl i Coled 3 258 (o0 paTuie (i
Gkl posass lse ol 50 b & ul ol il wmd oo i Ty oyt e 4 golusl gl el s plod oy
Sy Caglhoie o Colis ) o 4uiS 5 i ol Laseds 5 4l Linls 30 o] gody Jlaisl 5 aiols @ad o loldl
(Sankar & Prabhu, 2011).,b jialS jeo0 o 4 beye

Lo Caoldy (ol digad (3 jlitel oY) oyleid Jg

5ol Cuoldg (i 42y b

\ 335 o3 )l (Sytie dagi 3550 a3 i
0 Cons ) @8y (0 90 yidie (Jg 298 (oo sy il g b sl 45 (S 3168 )
. Wbl ety SU s I

los aiS b olas ) (gl igas (23 jLiel (V) 0jless Jgoo
S OBl 558 oy 43 a5 Jloiolns (i) g
Ve 35S ool |y Sless ol cdls b g Jle aily o o0 la J 8 f9lMU34pl§

by 1y (Slyens cadled @V L g Jle Algn juges slo s a5 5)5 3929 (lawgie (il

\ S g 1y e b <YL L g e wlg5 o Ly oo o S b ol 4

e 589 Jlois] (sl aigos (23 jlitel :(F) 0)loud Joa>
&4 ) e b 5 Slosi b g5 Jlois!
ok Ui Ve Ve il i 3 Shoe el et clled
oS Ls 5 Y-\ 39 oo 03 Slyras Cllad Byl alS
SSeo p b ) Vil S (5 O Slyasd Clad Blgw)o)l 3929 (Slpmes clled Jlozs]
(>

:LL:} Q)J ))&9)
CblB dgste 5 o8 g < gl BT Lawgs g 5 20l 929 & 0l slealRiilefl 13 V8T Jlo 3 b oyl
@ bt cs iy S5l eoliwl VA0 Jls I .(Carretero, 2003) ciél drwg low 0,8 (loSige S piumw oyleb]
coblB low g o cas gl 00nS jeka ol lg cdl 5 5uS ot g olewd ool dtun doplon pla calie o

7 H, R, Watson



s 5l (S plgim e ca > hg)h lad Jilody 4o ST LA elil Lt (danly (gt Cebl ¢ Lol
D9 (o0 Cgune (383 9 04 sl et (b)) PKIB 13 0gr s (Sl Al8 oty o5 sl I3

9 Olisobl Cubll dguay jslaie 4 W55LE (condgyiy oo )3 jutS (1 Slrm lelid jshaie 4 (595 (o) al>ye Sl by,
03,5 sy 1y Jao 5l ol @l (golS" o0l (tmy Syl dlyo )3 45" sl 0 plorl oo (] Ol yoasi 5 (60055 s
iz 1 5 weiS e camyye |y 20l 1oome g e ooy |y o sl ol i el |y p3¥ S 5 o (81 48
e (oo i Jdo g ool s |y Jue w1y Y cuas
5 Sl 9y 3= 4B)S Cgo (et cllad £V imy ol (Shas WV ol K-MeEANS 02,0501 51 sl |
el p3Y Lo adbgd dipo dliad s (sl 395 (oo pbml Ol juaos (g adgd cawl 0d gBly )] )3 s &S (ol 4l
ly Las aye eS8 (glabgs oles )3 48 0,00 s 4 K ja (gl 1y s oy jle g 03905 lociel |y cilise (slaK
(Berry & Tanof, 1997) s4s o olsuil angy adgs Shass olaic 4 o)l

015 0)L51 (8) ojleud Jgdo > Ll 5l Wiges diz 4 &5 5,5 Clsasl Wb ) (o A o cpyiag b VO e

ey yieS ol adgd dluai oy o Ol gy (6)lre 45 wilizo sla K (gljl ) s mpe Eg0xe dunlio b 45 ol

ol ddgd diapo Mo k=5 o S Dbl ddgs 0y las

Solite (glo Ao dlasi )3 Lad x 0 Egeme dulie :(0) oyl Jod>

K=ls asgs sliss E=ls w10 gg000 asgs Sl
K=¢ E=vav/ivsay O /DO-Y/05=V Y=\ /OY)
K= E=Vfaviva (VOY=\/Y=Y/YA=\00-Y/¥0)
K= E=fvA/-ova (VaY=\/¥=¥-\/00-Y/¥o-Y/YA)
K=y E=yay/5v) (VOY=Y/AY-¥=)/00-Y/F0-Y/YA—+[AYF)

aS Ol jloas VEVYY jlogd oo odmlie a5 jshailen g a2 oo ol |y Climad sy adss | Joobs mli 55 JSKG
g Al oo ¥ adgs guiac a5 Cawl Gliaas 5l sde VW Gleie s o3 5 oae VoV dlaw el ord 355 Wl 5
2l b Jlaess Jos YIYA 5 0Le LY adss o ¥ anl w5l j1,8 ¥ anb » aligss opl 5l sy A9/5Y
Wigd (o 4S5 )3 Slom 4l 5 anl Glyie 4 Al oo syt > & VBA Jlme Sl 5 e )

= | S l & Collapse Al

I: % Expand All ]

= (o Clustar 1. 2935 racords

= 4 total (1.532)
e Standard doviation:
[+ G Area (1 -» 100%)

= (5 Cluster 2: 6116 records

=l

4

=l

= & total ¢1.303)

_ Standard deviation
=@y Area (UT -= 1009%%)
X Cluster 3 300 records
= & total (2.383)

- Standard deviation:
[+ @y Area (4 -» 99 67%)
-'._:*‘,. Cluster 4 ABU9 records

= «&2 total C1.55 )

Standard dewviation: 1.

Gty Araam (2 -= 100%)
O Clustar 5 2184 racords
= g~ total (2.449 )

1

2 Standard deviation 1
23 G Arem (2 -» 1009%)
Modal Viewear Surmnirmanry

32

204

509

JO3

Annotations

K-Means iy, 4 i aiss 3 Jols mls «(¥) o,led IS5



\4 il 3,55y oS &y e oy Sl Sl g il Gl pslite 4 s 5,55y Sy 4l

Cluster Records
35
R 7000
F
3 F )'\( £
/ \ 6000 A
e | / ' A
25 T — (x’ \‘\
) wnee BN | / A gQ{\
|2 : £ 2000 o f N
i 15 i stancard coviation il é,«' \\‘ ;;:" \'\\ s (s tor Records
1 £ 2000 Xk ¥
i v/
05 - 1000 \\ /
0 i ¢
1 ! 3 ] 5 1 3 4 Y

(1ol sl xSk 5 e} Byl Sil) g ) Jols oy fY) s JS5
Al cpl )0 jie Oliaas 1 g ol jastive dded py Slou lae 4 TV dded oS 200 0 odalie Y ol 4 asg

Ot g ML (o o (S9) p IS U Sliea 55,15 0955 5 3, Ses oS e ] 5l Lol ldly oyl (s p e 3
Glise p (6B Jiewd 3,54, 51 oolitul 1 asl o by S FMEA g, buwg RPN avulowe sl YU cliass slass
D9 (g0 Moy oSl lale 18 lare
335 (0 LB By m HLiB] 5 9098 o Bl imgh (6350 Adllae sline IS U Slieand I gt Jgl Al> ye
S Glimes oly (oo 31 Jied Sl 65 0y b fF) oyled Jgie g B slne pl bl dslidusyy JoSS 5l ey oS
Dged (asuie Wigh (o Jold 1) K038 (69, p b o i

Sliugas )5 15U g oy b oljae 1(F) 05l Joao

&S 36 Spdy 5 NNY S S 3t Spdy NNE S
(R+D) (R-D) (R+D) (R-D)
\ZARA o] +5A 51-P-504E AZAAT VIAYY 51-O- 2985 ygu0 oS
VA.s o/« 51-MP- YIAVY Vg ¥ 21-P-501A
503F
\o-Y /Y 51-P /2 ooy 51-P-504A
VYN —/\YA 51-MP- Y/ o¥ V/yay 51-P-506
503D
\/yay N AYax 51-MP- Y/VYY \YARAS 51-P-502A
504H
VA —+/¥a) 51-P- o b5 Y0¥ YA 51-P-504B
ol
V/OFA —-\V/ay- 51-0-504B y/vsa V¥ 51-P-107
V/AAY —+/aAD 51-P1- /AR NN 51-P-504E
1001B

e olyis a2 g W 039y Joli |y 5y 6 5 6)l3 30 o yiiir Y Jpi 5 10 Sl padee 45 jobo lon
D oo dule Ll (gl Sy coglgl sae FMEA 5,505, a8 0 (gdm p38 )3 a8 K95 0 Ol oo

51-O- 3585y a8 o oyl )3 45 0025 dulixe Sl cliazs el "RPN s (RELEX 138l 55 S 4,

8 Risk Priority Number(RPN)



WA 5L/ FVojles / pm35l9s Jho — gt dnly oMl 5151 ol Slus] pale 0uSisly iaio o e aloxe

A

45 25di e online gl jlagal ) Nigd (ololid Jlyess Sleidld Wil 9 (23 Gliee Sl e Oyt g Sl
b Syguie g 9L Juol (58,3 a5 13 b Sy dae s bxis] )3 a8 sl o liaas 5I7Y0 51 506 W ol )5 5 750 739»
YL ledas oS Lae (pl 4y sl 039y jlore RPN tdaw g 0033)5 asuie (Vo IV/A L) YO 505 FMEA .5
Barforoush, Karbasiyan & Molaverdi, g5 o o coglsl lsye (>Mol Slelidl 55 03 cas jlade o)

900
800
700
600
500
400
300
200
100

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

S, sae

+L_‘>J"°"° o,y

RPN

oo

400

100

)
8

@
H
=

Wode1891

RPN s 05V bl 00 asetio 5055 03 clabeo Jl3gai o(F) o lads

viode 190

ode178

viode198

& i ]
B
i
|I §

ode198

© m N W W oa R oo o
1 S38585¥53831833
{1 o o bW o o 4 O 9o ¢ o o O o
f AT BT B v B Vo B R Yo B T B v B v SR T B
"add S dd Fdd add XS
: I I — I T — I s - —
R I S S °<l) -
? N n 1N n L DR S
Y 5 onmd ” oo
' n ‘_.| Yo}
Q n
i
Ln
Sy e 5 Slyzo Sliaad 95,b 1age5 2(V) o5leid jlag03

Mode24

]

Andde204

c? viode200

viode202

2013)



) il 3,849y oS &) 31020 oy Sl Bl g sl Gl jglaie 4 i 5,Ss, G 4l

1nlg 13 i gz ol 3 5] e i 5 MelSL 5 St (1S b odimd Ui YU (sllges i
= lie (Glej oil 3 1) &Sy Slprasi b Tl 395 lodlad (13900 (150 1 sl Slyresi 9 (6)ISS (5325400
A (b 590l Slames g s 4 g 3,5 S @ ) lassly cpl p3 jaasce o8l wed plxl Sliess ol o)
ooy gaizme 5 ol 23S Coanl > ds (a8 s a8 oS3 ] (asidie ol Cuwd 4y gl 1 45 b len
MRS pilius o] S Sliad g olSud 5y 3 (09 g digjp pslalien 5 i b 595 2 ol Sl 42 0 5 W5l
092 9295 L) (9 s e o8 JS7 55 (S 2s) el 95 (oo Sl ey ML oo 383 (Slpmes
lalad (S ) 5l Sy e b 1) IS Sy 5 Qlisabol bl il 0,8 bl (03Kl j5Sde j5m a8 sl (55 08
(0) ojless JS Billas olSd Gl sllas 805 3T 905 (sl 2,5 oS ol 0l 3590 5 5 (lolids olSwd kS
g0 e S

BAC widgs

[ciows VU Slo piauspan \ Gy 9 JyuS | | Symile prwnaw | )8 Sis piasr |

: A A
| | | S)\Silg, pistsan
\ TSA wdgi | [ MAC jguuy0S by | [ Trans4tov ]| Motor Jaso I| ks | Motor

i

impeller

Y (59,5 Sl VUI

\ 8493 3l Sld )ganiw H Sailogiy SIa,),uS \ ‘ ‘ ‘
‘ 8485, Slga glad ‘ \ cooling out | inter cooler |

-

| Ssollas | Sdsolsles |

‘ 09, Slos ‘ ‘ Q.Cg)_,l..;h's ‘

(BAC) 585 g 05 4 bgryo S <83 1(0) o)los JS
Iy CYMB) 5l oS w9 bl il s Wlgi o jlilely pins pd leid (Sludl slallad d4i5 o odaliin oS jsbo lan
gy iy cews ol 5l o gla s )0 D950 Sy 9 3k D90 yluebsl Culild Wil ad asslis e o Joli



WAS 3L/ FVojlad / eadled Jlo — gt 1aly (oMol 3jT olSitily Sl pole 0aSisly it oyt dlore \RS

Coles b asl awsly sgng B cleMbl Ll » o 5 olKiwd Cunsid Fy gl O Lisled )bl s
280 ) d 9 & ) TP 3 o )
D9 Aol (el Cull 55 Jgo 8 S8 4
Olsebl cubld =Y - Cusls £y
S Sl ks 5 1) oo Sy

k20 pb CanSs 4>y Olebs! Culb8
51-0O- 0985 yompueS YYNY YEIAY
21-P-501A YIvE av/vs
51-P-504A AR F/VY
51-P-506 £100 SAVARA
51-P-502A VYO AA/£D
51-P-504B AW a9/+0
51-P-107 -/¥q 44/%
51-P-504E VIVY AY/VA
51-MP-503F - IYY /YA
51-P N Y/
51-MP-503D . Yoo
51-MP-504H . Voo
51-P- L adss . Yoo
51-0-504B . Yoo
51-P1-1001B . Yoo

CiblB jlade ()28 5 Sl 235 (VL D10 98 53008 950 osmlie (V) 0)led Jou jl 4 psbo lon
bl Sy el ggame 3 s 78+ 3905 FTA g FMEA (la) a8 & Lol el 03l olaid] 355 4 1) luebs]

Dy (Siun lojle et 45 g FMEA ()5 a5 0 )] Jlade 5 Canas ol 0)lgen jlade oyl 4l a5 395 0

&gy lola8l plogil 5l sy Ol jupod Sy 23 )0 dguty (yl5s0 :(A) 0l Jgi

solg 8l Tag-Number ololdl 5l L8 RPN ololadl 5l e RPN 2 08 dbl dguu
ol ooty Lo ol
CP-4 51-P-107 Qe YAQ YY/Y-
CP-4 21-P-501A Ae £t £
CP-4 51-P-504A Aee O+ A Y210
CP-4 51-P-506 Aee \RATA] OAY -
CP-4 51-MP-503D Yf-. \YY/$ \f2
CP-4 51-MP-504H Yf- YYY )
CP-4 51-P- 8l adss Yf- Vaf/ef VAR
CP-4 51-P1-1001B V& VEV/Y A
CP-4 51-P-502A Y- YYYIYA OO/
CP-4 51-P-504B £ FYAIYY YOIV

CP-4 51-MP-503F A4 \VEI5E !




\B)

Al 3,559, Ko 4 5035 op )i Slyoe ol g (oS Bl Gl jskite 4 an 5S04, S )]

sl ol Tag-Number olbolsl ;18 RPN <lbolsl jl s RPN 32 05 Dol S0 5
iy iy Loy bl
CP-4 51-0-504B \ay VOY/IVE \EIA
CP-4 51-P yor VFY/04 FEIY
CP-4 51-0- 585 jgs oS INE YFaU A OY/Y -
CP-4 51-P-504E YYs VEVIO- NZAR
Cou g s Y

Wgey Mg @lio )3 Glrebl Cubl (Rl jslaio 4y & 3y ealys (g 45 cpl @ Ghaggy ol jl Jols @l 4 a2y L
@ ML (Gl e g 4ol bt olulid b U agd 48,5 o (gl cnl )3 oy gy 9 Je Jl ol yiee
3 i S o] CublB Yoane (g sl plger 3 &5 &5 (pl 4 dagi b (piomen 258 ool (ol adyy ©)50
53 Gl i o] 5l odel Cand s ol g gk cpl 40 s o)Ll (6390 ges  dngi b g wib e jieS o] ipl SOSS
bl 59y 2 spieS SU Cliad jlplS pp CansSil £ JLIBIE 298 ()b (lge ©yge 4 Mg s ISl ©jg0

© ®©

10.

11.

12.

13.

il ALl e S bl
&l -¢

Alizadeh, S., and Malek Mohammadi, S. (2012). Data mining & knowledge discovery. Khajeh
Nasir Toosi University of Technology Publication. Tehran.

Barforoush, N., Karbasian, M., Molaverdi, N. (2013). The use of CMMS and FMEA for
maintenance support for reliability (RCM), Homa Journal, 40.

Carretero, J., et al. (2003). Applying RCM in large scale systems: A case study with railway
networks", Reliability Engineering and System Safety, 82, 257-273.

Dekker, R., and van Rijn, C. (1996). PROMPT, a decision support system for opportunity-based
preventive maintenance. In Reliability and Maintenance of Complex Systems (pp. 530-549).
Springer, Berlin, Heidelberg.

Fontela, E., and Gabus, A. (1976). The DEMATEL observer, DEMATEL 1976 Report, Battelle
Geneva Research Center, Switzerland, Geneva.

Haj-shirmohammadi, A. (2011). Maintenance planning, Esfahan, Ghazal Publishing Press.

John, B., and Bowles, R.D. (1995). Bonnell, Fuzzy Logic Priorization of Failure in a System
Failure mode and effects Criticality analysis, Reliability Engineering and System Safety, 50, 203-
213.

Berry, M.J.A. and Tanoff, G. (1997). Data Mining Technologies, New York: Jon Willey & Sons.
Sankar, N.R. and Prabhu, B.S. (2011). Modified approach for prioritization of failures in a system
failure mode and e_ects analysis, Int J Qual Reliab Manage, 18(3), 324-35.

Sekhavati, A., and Norouzi, H. (2013). Application of error tree analysis in a gas pressure booster
unit, Journal of Management of Oil and Gas Production Supervision.

Tahmasebi, F., and Shahidi, M. (2015). Data mining of identified risks using the FMEA technique
in the insurance industry, First Scientific Conference on New Findings of Management Science,
Entrepreneurship and Education, Tehran, Association for the Development and Promotion of
Basic Sciences and Technology.

Worsham, W. C., & Senior Consultant, R. C. I. (2000). Is preventive maintenance necessary?.
Maintenance Resources On-Line Magazine, 2225-0492.

Zafari, M., Nourbakhsh, Z., and SHahba, S. (2012). Evaluation and risk management in steel
section production plants using FMEA and Data mining techniques, 2™ Conference on
Environmental Planning and Management, Tehran, University of Tehran.



WA 50/ Fhojleas / pm35l9s Jlo — it doly oMol o151 oty Sl pole 0aSisly aio o ke dloxe

)Y



