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ABSTRACT

Introduction and purpose: The most prevalent accidents and injuries occur
in industries. Risk assessment and risk management are the basis for planning
to provide solutions and control hazards. Therefore, the present study aimed to
identify and assess the workplace hazards using the failure mode and effects
analysis (FMEA) approach in a carpet manufacturing company located in
Mazandaran.

Methods: The current study utilized FMEA approach to evaluate the potential
risk factors. Some units of carpet manufacturing company including 8 different
workstations were assessed with 60 employees. Furthermore, failure modes and
effects, as well as the causes of the failure of each component, were evaluated
in this study. Subsequently, the Risk Priority Number of each workstation was
separately calculated and the crisis level of each risk was prioritized.

Results: According to the results of the study, out of 55 risk factors identified in
8 different workstations at the factory, 18.2 %, 67.3%, and 14.5% of these risk
factors were within acceptable, unacceptable, and emergency level, respectively.
Moreover, the units, including painting, dipping, extrusion, and assembly
obtained the highest risk frequency in terms of explosion and electric shock.
Conclusion: According to the results of this study, workers are highly
susceptible to occupational accidents and injuries due to the presence of
high risks factors in the above-mentioned unit. Although FMEA approach
is applicable to identify the potential failures in work-related accidents, it is
recommended using Preliminary Risk Assessment Method in order to conduct
a more exact and comprehensive assessment.

Keywords: Failure mode and effects analysis method, Risk assessment, Work-
related accident, Workstation

P Citation: Ramzani S, Mirmohammadi ST. Risk Factor Assessment in a Carpet Manufacturing Company Using the Failure
Modes and Effects Analysis in Mazandaran . Journal of Health Research in Community. Winter 2019;4(4): 54-62.


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.4.6.7
https://jhc.mazums.ac.ir/article-1-322-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-07-07 ]

[ DOR: 20.1001.1.24236772.1397.4.4.6.7 ]

JHRC axols yu C1odew SULENT dlas

ey Ulic

Oliw! SS90 9 Loyd Malgd @aloo 31 K2 3 FMEA b 3 oolitul b ylas folge  osbiy!

Olhwiile

oS

25 0Ky Sy ke 5 gl 5ol 355 oo odalie e 52 Dol 13 oy i 1BAR 9 dodkie
lolid Coaa b sl i dauly ol 53 b s Sl gl S8 ol @] 5 (g0
ale sl S 3 OT T 5 S ol ge o 5 40 325 &SG5Sl enlizl b K5 b5 5 ol s
.-Li:rlqd‘[)b.\}jb()bﬂ‘)}d}n}ui}@j

3 8 eslimal 3 g e Sl U5l (gl CanSa o 5 o Sl andlas ool 3 137 9
Pl s Calitee (18 ot Ctir folt OS g0 5 53 A GBS (L1 sladls Sl (31
calsl 533§ dloes bl CSa Vs 5 CanSs Sl cnSs SV 5 s L5 el
38 ey sl OT O s - s 5 b aalone (15 oSl o S5 (stn s 5 3

S o odd pluld 5 aSBES; 00 51 a8 Wsls Ol Lol anflle 51 fusl> mb sl
g 53 Ao 53 VI (J 53 16 03 3ummn 53 WOT 31 o3 WYl SIS 55 Calinn (65187 oS
a4 Sy YL S len  dils S (6ol sl e 53 Sl s 1o 53 VF/B 5 g8 6 8
s Golaistl S ge 5 058 58T (g5 lusSos ¢ ilE gladsly 4o (S8 55, 5 i
e, 055V s 4 o8 S8 015 on sl 2 Sl ekeT s s ulal ;106 08 domis
3y Al 5o Jela sl (gl (Jad Sl Oolsg ) 5 gl Ol G gb slaty 51 56
> (Failure Mode Effects and Criticality Analysis) FMEA 5, 05563 5,5 555 L .35
@lp s Gledie b5l (eSS (3 5l s slgthey (s Dol sl s By
o eslizal Lyl p pl 5 elS 5 585 (b))

FMEA j}) ‘)K )l ‘5&\4 Qi\f 6‘5)\5 Oli:.«u-:‘ ‘k‘_{.‘«.&) ‘5'\.:))‘ :gsdﬁlr Qw

* Slae,
T garme o A

Kils (sl cazlag aasl iz, 8 g amils Y

olal ol bl (S o 5le
wailag oSisls (gla > culag U_)f bl LY
[)‘f.. ol cohraisle og“‘f l’"L" osls

Ji.i_y_' r,l; oKils ‘QJLAA) s 1) s sy 55
Q\ﬁ\ “5)\“ .Q\J.,\.})‘La

Email: solale.ramzany@gmail.com

AYAV/ /Y0 el s sl
AR\ ZARVA RN PRYINS

Almub-\wlﬁ Ol d‘,ﬁjuijé .»\._Jj C.L”’J‘ui’.)’AEMF ui_,))\ AJLG.Z..»\\;JBJA‘)& dtﬂj‘)‘ J}’A:M‘Lg.»\.wj:ﬂ ¢l LGLAA‘) salsw! 4
OF=FY ((FFAYAY Ol canal 55 Sl Sl

Aol

Sl 5,5 5 (B6 Sl dhaxr 51 0SLE Sl 395 S A el 53 S3HESS Ay e Slad 5SS

0E=TF i o lat if 0,50 NNV Glicuo) Ghtisle Sy asle olStily sondlugs 0uSitily idrola o ol liidng dhas


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.4.6.7
https://jhc.mazums.ac.ir/article-1-322-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-07-07 ]

[ DOR: 20.1001.1.24236772.1397.4.4.6.7 ]

S ge g Qo8 e Hu la Jelge L5100

WJsB JB Sy mhaw gl bsl Lls ¢l spb,
3olpe 5 o Sl 53 (I 5 il Sl el
1] 55500 a3 oo

Sy i) $lp Sl sl By, s oWl b
CaSs Sl o5ud Sy opl 5 (Sl 4Bl anw g5
Ok sl Ry cnl il (FMEA) waly o 5 a5
Sladely 5 Sl Sl Stk Jloni 5 4 525 (51
S35l Cxo 53 ok an ol Y g 53 LOT Cilaa
[V] 5.8 15 eslinul 5 5

du@,,¢uuuoT;lJ,\,;Hﬁ}mo‘y\>
g P B O 1 P W L0 GO P A S EU W
3l il pole (sl 305k (2 S
A S el 088 5 LS Sl gt il b
5 Sbas a5 Dbl a5 gl SE ol
Iy Ol ol FMEA (6l plesun oS 505 doly (S ans
ol Yl o a5 plulid L &S S o 08l B ot (51
(il Shlust Ole 22 5 05Dl a0T 285 5 o)
Olgea 5 [A] didw 55 1) Al b slazel Sl 5 oasl mbow
Calibes s 53 Olicabl Sl 5 ol o 5 4025 515
3550 Oleys 5 Cildg 5 (Glatan (g5l (Ladlgn o3 50
[8]5,5 o 15 eslinul

13 o3lizul 5y 40 Sl Lo 5 (glos 28 sbas FMEA
okt o5 15 5 a0l oS T mlis 53351l (o554 5 S
S 1 (6,8 sl 5 st i B FMEA Wl [V ] o
4 gliws 5 Jyame dnng Ol OAael S daayja 2alS
DNV sl oo slazel LB Jlas 5 cpol (o) b 5 Y gummes

e psy FMEA & 540 Olge gladlas 53 Lin
CAl LSyl Sladss s Sl O = ol
¢S 1, FMEA 5 g5 asdlas 53 53 Masini [VY] Coul Olebs]
03 Ky S et o 5 4 o S e 5 03l 15

53 1y oLl I golead g sl Al a oS il o Jid
Olslp slagsy 5 ONSe Hlrs G5 5 (oxio ladl;
International) ILO Olejle 3,18 _wlel, [\-¥] aS o
Fo 4ol Ogdee VIV 550> 4l (Labour Organization
b bie glagolon by Aad Dol ¢85 Jdo 4 5 das e
DAL L e slasslen o me 53 38 P spl IS
N de s ¥ oagds Sonle cpl (golaml auja 4 js tlyls
NS e D] b e Ol Sl Lallb Wl g
e 2GS Dole 4 s (bl 5 el iy e
S )3 9oy Skt oLl (Cdlg s el S pl
3905 Lol 1 S ast bl )3 45 oo g s 5 5 90
5,5 slgd |y s Codls 5 adlie ol ) OT bl 5 0150 U
oLls .>)_~'r:_l§;§|) s Cbldg sl slaasl g olual g
3) 30 e AL 5385 Sl glald 4 a5l S5
[Y] csls dal s (6 g s Shas L
5 63 Sles TS ot S g5 9> (S by
s eSS st 46.>J§Lu s s yls 35 058l S
sl s 5 b e o s lbkul 5 Shes &K gl
03 p Bl B o liasOls & ol (K5 Candy glulid
£ oS oS o o [F] Al (53 )8 CnSls oS
&l [F] 5y Spse OT Jdowi 5 420 Sl p5Y o o
S F Ly p skl SIS Sl Sl Jile «
Ben p (glign 3 (B ke 025 Slapiun Sl o3linal b
Sl s s bbb dbaslg olad 5315 Ik aru g ol 5
G 1y Lol 5 Shas ae cpl 53 55,5 slowl 2 50T
Sy silite s 6 &Sy ol 5o 0] 513 G g ates 3 5ge
ol sladely 5 Ol o Slalis 4 45 il o Ol o o)
Sl S 55 5313 5 on dasee 5 Sl gl 0l 0331 OT
PR w53 (6,8 g 51y B3I slaesls (3 b ol
@Sl Sl BB Lss (ilagy (Dl oS

05-1Y & aJLa.u'."v & 8y 9d Ay uu.m.aj ‘(jl}‘J"J’L" ész‘):r [:ch sl 55/ foJ/Jg_. oS/ ‘w.h o o s Qlj:lja; ‘L.Bo


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.4.6.7
https://jhc.mazums.ac.ir/article-1-322-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-07-07 ]

[ DOR: 20.1001.1.24236772.1397.4.4.6.7 ]

OV/ LlSan 4 ilida, o

L;L..:>\C)\JkéQ\jduu\:aléﬂkjlw.:;.u\}s
(333 (5520l 5 OT 2l ) & o 9557 (sekuy ol
sls C‘:u‘ S e 9 6oLl

J8 Sy

b3 0T 53 503 (ol — o 5 ¢ 55 1 ol anlllas
W5 mlo 5 (S Calibn gladsly STl 5 el
by oled oy 3l ealizal L 0Ll Ol &S 50 5 53
a5 S OVl Sy 25 rs) r:w:i" 4y
Lt 55l (FMEA) boT Sl 1 s 5

b)) o g sladsl sl 1l addllas oyl el 1
Sladyl b5 L dlab o i 5 LT Jos 4 6,8 JS7 51 S0
ples 5 S35 I3 sn 2ue D3 Aoy a3 s
S g oty Sl Bl (Gl (Jame Ol ks
AV e 5 Ly ke el Sl g Olses
Sysm Lo 3345 43 8 atia s Sd oS 5 4 25 s
(058 7S 1 e wlSls ¢ 5T ¢ ol : Jols dl g o
Pl olen S 5 Ok Sl (5l Sl e
5 ol Gl L5 badsls i 53 5 305 55 JoL
o3l Sy sons IS 8 by e Dl kst 4575005 5 g (3L
Al T 0,8 5 Ll 3150 0l g (Lo 4 Ll 5 o

Oyl Ol pad
AET bty b 3 ous gl Sl 4 4y L
ST ot S T 515 508 plnil 65 8 5131 S
Sos 4508 iz 1) e S sl e 5 2505 (ol
A ook L5 e & Sl sl S 4 e LS
Lol o Bl or 3 5 D a3 Gls S A sl wdls

o ok o lulid Sl las gl 1y STl (6348 o e«

O 5 0l s Ssm 51 5503 e Slssig
Jds 5 425 4 FMEA 2y Sleslacul LYoV Jlo s
ol SRS g sy (3L Sl e (Ll
Loy b iyl gl 1y o, (SIS
Jdos 5 452 53 FMEA il s [VF] s s 41,1 ol
Sy b glo )3 STSS ) 5168 ol g 4 Sl s
st o855 sl Care Wil YU Sle,nnT
DNo] spbp osliml Sl g5 5 6 Sty 5 skien
(s posde § a0l o s FMEA 2y, s T,
o) Cond s 3 5o 5 shainns OT 51 55 Slayo = 2dligy 5150 50
[V 55 ealial (Sa s ool sl Slass 1yl 5 0l les

dauly 4 FMEA 5 Sy b5l b Sl (IS5 5bay
Il a 31 (RPN: Risk Priority Number) ¢ 5 oy gl 34e
‘@swu}t:&u&ﬁ,&u),{uu,ggﬂzj\g&;
3ol 53 d opl b T o Cawsay (aiS” Jlaz| 5 s
Gl 3558 03 1) sags and DB (o s s RPN 55 55050
2 b, 5 les 8 Cab ol by tas e 0L 5 S,
FMEA «_idu 1 55 5 b aulS 5 ade gl Calibes O 520
(S 2 RPN dslons 51 o [IV] S o #5150 1y J same
S S ey 8 568 S 4 58 )5 SILRPN Wi o e
§ b 4 5 Sy o Fee Olsoa SYLRPN L CSis
DALl

0331wt ol anlllas 51 oin ola 0L 35l g0 44 55 L
Lol e o s 6 0 3 g g Dl 1S sl oS
lolis s axlge S EUE Sl kst L OT 45 0 S, &
SleMbl gm0 S 28 DLl b T sl 5 Ol b ol
Condas |y O Calidee gla i 53 s e ) 6 iGs
5 4L,y A wlan ol 5l ek To ey gl ols dal
1yt Caliin Syl 3 55 55 S ks 4 i | Koty T

r&\});;udﬁé‘éﬁ\L«Z‘-\.@_JJ@‘OY}MJC)‘JL.\J

0E=TF i o lat if 0,50 NNV Glicuo) Ghtisle Sy asle olStily sondlugs 0uSitily idrola o ol liidng dhas


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.4.6.7
https://jhc.mazums.ac.ir/article-1-322-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-07-07 ]

[ DOR: 20.1001.1.24236772.1397.4.4.6.7 ]

S0 9 Gh8 plia Hu pla Jalse (b)) /oA

S g0 9 b0 Mgy Gl IS 3 s g lwlid Ol hs RPN i) Jgax

RPN (ks RPN g0z

s g lwlids b slass

dalan )90 Ol fU

\YY/YA YYAN

00 G oKl i

5 Go8 GBS 3 o3 plelis Ol hs Ol you g i Jga>
C.qs,a

o Db slaai hawgie Olhs sl o Ol b slaas

A v \-

FhAS ol AL i sde opl 4 e AL e Ve
oslatal b Sulg 53 23015 ol peat 1) (g fas g SSlpe 5 03
GOl 05 8 4w 5 1, 0T 015 o eaTCwsa RPN
B0l e 5 (V1 =1FQ) Lw g Gladl 5o «(1-48) Caads
SOl &l 3 0Ll sls 5 (00 =Ver) g
A LSl 6558 (IS DLl 4 e 5 Lo e

oks oSS 8 Sl Gliges Y sl 4 g b
Sy Bl 4 b sy a8 il » FMEA g, 4
el s Sy 550 )8l g L L5
058l udlSa b Pl ulal g 585 Jlai! 5 5 0cnSs )
23 3 sad xS bl CatS Jlas TS S
OT (2alS 5 &y Conds 3 500 sl 5 13,5 3557 5l 3
Sopte bl 4 Sy L)) o8 by ) Gao s
FMEA &5 )15 )5 oslgir 5 J 28 Slblbsl b sy i)
Y™ zo°

G Bl ta Sl s dlie pl s S ol
Jels 313l 0T SISE e 5 S35 S5 sy e
S0 5) 50 53 s 5 sbas iyleT “3;@* w35 S
e O [ Ay N G P N PN ER e Py
5 S S (Gl L33k Oy ot MBI ST iy

DATO Jsr) 5 5

s §89 Jbom| (s
s b0 o 5 eld 15 o (2350l s
el 5033 ©OWT p s G ol 85 ezl bl s
5 0dd Gz b Ll o Sy Gl o (B I 5 42
S (53,050 03§ s > S Sl 3,8l eslizal 3
G- KPP B P e P A A S S PP T I PP I I
adl s 8 B 551y CuSls g s s on SYLFMEA (o
alas $SGST L 1) s sl s o5 131 )l e o
Bl IS Ol yrand Aol 5 4 2l OLS S rdige b () sl
SR s ars e I ol 4 e S

S Jlam| ¢ 5 e
S e 2155 Ol Sl L5 o5 cniS” ez
A5l 53 Bl e e g s 05 L e o plubis
Iy Sl sl 35 50 slad 28 (o sl (2iS a s
2iS Jlazl (gl Slad 187 555 o) geo 55 5 L3 03 5L

‘)M@)J‘Q@)J)&)J{&U;JMUG}BL{#
QI;SQCJY.[\Q]MJ}QQBLAML_‘\..\>J.>)Y\3)L__w{

58 em ¥ g el st (23S Jlazs| am s oS

(RPN) Ky <o g9l 6
C)éj Jlel js S © 0 ol JIFMEA Lo, s

GV S blg o s 0T o0 Gy b Jole (iSOl o

05-1Y & aJLa.u'."v & 8y 9d Ay ULLMJ /‘_}bJJJLa ész‘):r [:ch LA fc.@‘/_.v_. oS/ :w.h o o s Qlj:lja; ‘L.Bo


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.4.6.7
https://jhc.mazums.ac.ir/article-1-322-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-07-07 ]

[ DOR: 20.1001.1.24236772.1397.4.4.6.7 ]

08/ LlSan 4 ilie, <Dl

FMEA 535085 S 5015 €905 ¥ Jgaz

S Ll 45, ppy  Jleis! Juisl Sl ) . s
| < ;O Ly - : Sl agn/ Cadled/ Jid
ol g .. RV £y Symse S Joly b e Ol b Ol g/ Cadled/ S
e GhgdS
oo ooy & dlasl o
Moo o T R R
ol S 5 sl Oron
el G Oaede LY 5 v Y b s "'}J‘*’ oy 0olisl i}
B ISy 4l 009
o>
e [ - Sl s
JT ol 4 ¥ Y : X:X’ b b Jes
A <’
S g0 9 b 2lgs Gl IS alises sl s RPN (sl :F Jgso laaadly

RPN (:Kbe i pls RPN (:Kke Ui ol
1.7y 5t \YO/A ol
Aa7Al Silwos OA/YY ol

YA Olgily sl Ya/0 cwlls
V1Y/0 &Ko \WA/A 09yl

Sl S lbele Sk ol [VF] Las 8 ns
)J‘J;ﬁ.haﬁ,ha_‘fl))FMEA JJ{)K 6;1%;}&&;\

‘sxfo\er—;v’ﬁé’w.

5 FMEA g, 4 o5 (losdl s 5,5 00

e e s 8 Leld CS e g 5 Wy Gl
oAVl s el YU S glls Ol Ol gea
Gldsly 3 K855, 5 il 4 by S) jl ous
boars L& oy S s 05s ST (eSS (B
Ol e clz» L Sl odd s b 30 L;J:..f lef sl
4oarg LS bl b b5 gl ksl OT

Olg oo b ide Sl s sds plalis cbeSin, s alis

ol 53 EMEA (6,8 s ;55 s mls L ilae
mﬁ@u,mw,ﬁjaf@uu#aawum
5 Ol Sl s S o FMEA olas| 8 )8
al g Sl ods &Y 5 ) sl )3 asllls RPN ¢ sazme
o) OS LS e is 53 RPN (o S5ke F Jousr Sledlbl
B oo D glite (Calides ladly 53 4l 8

B b slaeSs s slan ) G Sl Sl ol
1,W¢\Jk>~,dxs¢tsﬁ;éu&w_}&w)b};ﬁu}u
3 o3 WY T ¢ ;K 5 s (6,1 sl (a5 Jlae
g3 b6 e Ol s 5o )3 PV (J 53 |6 odiodalive Ol o
513 513 S5l adl e 53 S st Sl Ao 55 VF/O

s oS 5 ChB 4Ol o ol s b 4 ar 5 L
& o Sy Lo gmio e oLl )3 FMEA 55,
b s Fsanes 8 554 8 lald ass cul s,
Lile old i o bz i uady 53 Sk 5 43 8 oo
03 e sl p 6 bl (iS5 s Jlel Gl s
@5, Jlaz=t 5 dely Sl eslamal 5550 550 (31551 3 J sl
w3 dw 3 ccaiS Jlez| Jgdo 3 5 5l UK Sl slael OT

0E=TF i o lat if 0,50 NNV Glicuo) Ghtisle Sy asle olStily sondlugs 0uSitily idrola o ol liidng dhas


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.4.6.7
https://jhc.mazums.ac.ir/article-1-322-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-07-07 ]

[ DOR: 20.1001.1.24236772.1397.4.4.6.7 ]

oS ge g Gho8 mlia Hu sba Jeolge LA

5 LS Ol S OVl g i b JELE 00 L es
GAus ol sde caalsl 55 .5 S aloes ol CuSs Jle
Cob 5 438 aboe (5,8 ool 2 3 RPN) &S
Ol ol rags 5l ol s il guncs Il OT O oo
VYoo 0 edd olelis Calises ) oS e, 0 I a5 Lsls
0355w 3 Lo ys YO/F (il )8 ol s Calides (6,187 o]
3 A3 V8 5 Jgd b6 o 53 Lo ys OF/A (43 18
Lﬁfj:;&wa;yp..u)b)l;GJ\M\@M,JQUB
S Esm 5 S o (S 0 S s 555 2
A5 BOT gy Ol 2ol el sy K855, 5 oo
o b 1 Ods sy L &S das e 0L 28T DLl
T o S Sl S5 0Ll il e Lo WOT Ol
alaily I 51 26 Soslem sl 5 (RPN) Sy (suy
U S5 035V > 4 criman 35 15 st
sl Jad sl g ol 0GB (slaolKans I
D] Cils sy a8 5 Jels

W RPIING GNP S S X P K SV
53 LOT 2als 55 S5 a5y @1yl puomen 5 Jaoe
dr 5 L h plowil Olidd g ple Al oSl 51T ol
5 bz (ol (SO Ll s o8y 505 o
odalie Als dly pl 55 Slol b Jases S slaaly
Sledst 5 b ¢ aome Cos 5 Sy ol ply 3,8
il s gld FMEA S5, o Oladss 5 psle 2y
ldg OMBb b5yl 5l et T wsa 2L Gl il
T 3 (B Ll W5 5 acb mlin 5 (AL 5T
T amlie ool a3 S 513 VL oSy b 55 malr
Lo3 VF Vb Sy o 55 bS5 1 oo ys Y S
B Cnd 6y pebams 53 Lo p3 VY 5 o 20 S0 ) el
[Y]as S

Sl bl oLyl s L &S ladlas 53 (opl o sdle

S 5 S eslemal wul B el sl ali PEAR T
osba tAs dal gt aly Ade (L35 5 4y e RS s el ol
by 3l 3es Glise 055 28T Gla tdy e
sl Ghable 5 b 5l 8wl o 5856, Sy
LOT (sloyss 038 oz 5 cmle B Gl L 5 )85
LwlS 5 ol &wé@;la\j@

RPN 83k 03,85 pm ok 5145 Y Jodr 4 5 L
oA U5 el slaT Sy sk b5l sl
als i 1y BT Gl 3)lse 5 Ol b o Sl 5
eSS @lp RPN Hliie auls 4 425 L
b idn 5 60§ same 53 & 3, (g Ol sl plulid
F g S Ol oo dm 53 8005 (S o a1 55y
My 1 dizeen I Il Ol s Olgn 2 YL L oS (ol 25
3 305 plBl e T €Sy J 287 slo sy 0 S 535

4 (Sg a4 by w RPN Ol5e 0 5V el sls
Ol ol b 635 5550 (658" oG 53 o s & Lao
W&l\):@up):ésJ\::ﬁjcjwsf&bgé?}a
3,8 Sype IS SIS s 6 S5k Gl o 65,157 )

53 s sl e 6 il slae i FMEA s, 5
Gl s S 5388 53 30l sy b les Ol
opl 3 aS A Soglis e i 4w by el sl eslana
9 ol C}Sﬁ Jlat (ol Old et ls an )l dlas
oslizul (sl o e Vo B Y sldel o oS b (aiS Jlaz>|
Sy S Pyl ekiasilis Latli aw ol Oy Jeols 5 Al
55 RPN

il Sa balin By 44 glarlllas 5o ckiuly ol o
Sk Ol ey Gl ol 5 sl S, slas s BeSC
Wy a8 5 0T gy 5l 6, K Gl stioluls
S5 Sladrls 4l (ks ol 1FR0 Il 53 oslie Sl g
Caliben (6,15 o1 VY Jold 55 50T Sl sy W 55 il

05-1Y & aJLa.u'."v & 8y 9d Ay uu.m.aj ‘(jl}‘J"J’L" ész‘):r [:ch sl 55/ foJ/Jg_. oS/ ‘w.h o o s Qlj:lja; ‘L.Bo


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.4.6.7
https://jhc.mazums.ac.ir/article-1-322-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-07-07 ]

[ DOR: 20.1001.1.24236772.1397.4.4.6.7 ]

N/ lKan 5 ilds, s

Al r eoms FMEA ) ol s> 4 4 5 b S
ol 5o el i beSiy ) Oodo )3 Oljle SUls 4 ,a
o sl 53 Foml RPN L glaeSis s oKy b)) b
é@\;M‘f&jGﬂaﬁijb@Q\Wjjaﬁx»\}s
EB A el 28 Dl g Foglas Cndy 4T o
3Bl S5 0356 s 4 a5 wias o OLi s ) 5
el T Ol S de (6,5 oKl 53 G5 slaoKans
Loosyls sgmmy a8 s Jels ol 31 6l 5 Jad Sl
by 5SS 5 o 53 FMEA SUSS 05 5165 1,8 3 55
050 eSS EKISS 1 55 e sl U S EL Sl
&l » 5 (PHA: Preliminary Hazard Analysis) ks jldd

s sl Wyl b ol 5 JalST s S8 (gl
uﬁ‘))u\g

Q‘)u\;)bé&ﬁ r}l; o@&ubs&k}}_ &;J)l&ﬂ)‘ Al:‘wjd'u\.:
)Kﬂjlij;}ggugﬁu}\’wwSl{cjbd\jla{
,Ji,::C}wtwdmuaw&wqw,@ur;u

.:.sjfu.a LRt

References

1. Kolahdouzi M, Halvani GH, Nazaripour Abdehgah E,
Ghaljahi M, Yazdani Aval M, Abbasi M. Investigation
of the effect of control measures on reduction of risk
events in an edible oil factory in Tehran, Iran. Arch
Hyg Sci 2017; 6(3):250-8 (Persian).

2. Occupational Safety and Health Administration.
Safety and health program management guidelines;
issuance of voluntary guidelines. Federal Register
1989; 54:3904-16.

3. Hasbullah NH, Ahmad R. WITHDRAWN: failure
analysis of tyre production process using FMECA
method. New York: Elsevier; 2015.

4. Younge KC, Wang Y, Thompson J, Giovinazzo J,

S SVl o 5 4o By 4 by 5 sl 0l
ke 458 Do My OS85 LOT Sl
VIIF) s YTV o glalid Sy VFOY I s plon]
(o3 ¥Y/9) &S, PV H o gl 53 V/F o L (Ao
S b (Lo y3 01/Y) &S S VFY 5Ly gl 53V /¥ i
[N S 53 M <y Jal 5 1/Y

by ol ks sluls Oua L a5 glarlllas 55 pioman
S ST 5 Jad el HIUT ST S eslinl L oS
3T sl )8 51 S 55 0T HET 5 CuSls Julse Jdow s
P02 Sy G5 S @ a5 Ll 53 s plnil 558
SAS e ol s S35 S Ol g Il )
b 4w 53 rags Sl edeTomse mls ol A3 5wl
40k Jax Ol (B 1 els S OLFLE Ly sipln]
AN g semen 53 05 L s 55 5L Oala,18 5 Ll G
25 edd glulis Ol bs I doys FOBF S 4§ Ll
Sy 03 5udoe 55 Loy YE/F (J 58 6,8 ¢S 5 03 gulons
iz 8 )15 J e 6 Sy 05 gdomn 53 das 33 4/44 5 sllaals
o) Gl gdous b 5 Do (6l Dol Silslgitn (OLL s
[YY] s $ syl ol s

Sizos 84S 258 w015 oo 388 Slllas g 4 5 L

Finlay M, Sankreacha R. Practical implementation
of failure mode and effects analysis for safety and
efficiency in stereotactic radiosurgery. Int J Radiat
Oncol Biol Phys 2015; 91(5):1003-8.

5. Petersen PE. Sociobehavioural risk factors in dental
caries-international perspectives. Community Dent
Oral Epidemiol 2005; 33(4):274-9.

6. Nivolianitou Z. Risk analysis and risk management:
a European insight. Law Probabil Risk 2002;
1(2):161-74.

7. Bowles JB, Pelaez CE. Fuzzy logic prioritization of
failures in a system failure mode, effects and criticality
analysis. Reliabil Eng Syst Saf 1995; 50(2):203-13.

0E=TF i o lat if 0,50 NNV Glicuo) Ghtisle Sy asle olStily sondlugs 0uSitily idrola o ol liidng dhas


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.4.6.7
https://jhc.mazums.ac.ir/article-1-322-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-07-07 ]

[ DOR: 20.1001.1.24236772.1397.4.4.6.7 ]

S ge 5 Gh8 pmlia Hu la Jalge sL5IAY

8. Modes RF. Effects analysis (FMEA) practices for
non-automobile applications. Warrendale, PA: Society
of Automotive Engineers; 2001.

9. Song W, Ming X, Wu Z, Zhu B. A rough TOPSIS
approach for failure mode and effects analysis in
uncertain environments. Qual Reliabil Eng Int 2014;
30(4):473-86.

10. Xiao N, Huang HZ, Li Y, He L, Jin T. Multiple
failure modes analysis and weighted risk priority
number evaluation in FMEA. Eng Failure Anal 2011;
18(4):1162-70.

11. Allahyari T. Hazardous analysis and risk assessment
in chemical processes. Tehran: Fanavaran Andisheh
Publications; 2005. P. 56-61 (Persian).

12.Lin QL, Wang DJ, Lin WG, Liu HC. Human
reliability assessment for medical devices based on
failure mode and effects analysis and fuzzy linguistic
theory. Saf Sci 2014; 62:248-56.

13.Masini L, Donis L, Loi G, Mones E, Molina E,
Bolchini C, et al. Application of failure mode and
effects analysis to intracranial stereotactic radiation
surgery by linear accelerator. Pract Radiat Oncol
2014; 4(6):392-7.

14. Arabian-Hoseynabadi H, Oraee H, Tavner PJ. Failure
modes and effects analysis (FMEA) for wind turbines.
Int J Electri Power Energy Syst 2010; 32(7):817-24.

15. Ashley L, Armitage G, Neary M, Hollingsworth
G. A practical guide to failure mode and effects
analysis in health care: making the most of the team

and its meetings. Jt Comm J Qual Patient Saf 2010;
36(8):351-8.

16. Guimardes AC, Lapa CM. Fuzzy inference to risk
assessment on nuclear engineering systems. Appl
Soft Comput 2007; 7(1):17-28.

17.Liu HC, You JX, You XY, Shan MM. A novel
approach for failure mode and effects analysis using
combination weighting and fuzzy VIKOR method.
Appl Soft Comput 2015; 28:579-88.

18. Chen PS, Wu MT. A modified failure mode and effects
analysis method for supplier selection problems in the
supply chain risk environment: a case study. Comput
Indust Eng 2013; 66(4):634-42.

19. Mirmohammadi T, NaseriPouya Z, Hosseinalipour
Z. Risk factors assessment in educational equipment
manufacturers company using FMEA. J Health Res
Community 2016; 2(2):9-18 (Persian).

20.Carlson CS. Understanding and applying the
fundamentals of FMEAs. Annual Reliabil Maintainab
Sym 2014; 10:1-35.

21.Yari S. Assessment of potential risk by the failure
mode and effects analysis in an air conditioning
equipment manufacturing company. Saf Prom Injury
Prev 2017; 5(2):89-96 (Persian).

22. Ghaljahi M, Namrudi S. Identification and assessment
of hazard risks in a flour mill by the JSA and FMEA
methodology. J Health Res Community 2017; 3(3):
82-9 (Persian).

05-1Y & aJLa.u'."v & 8y 9d Ay ULLMJ /‘_}bJJJLa ész‘):r [:ch LA fc.@‘/_.v_. oS/ :w.h o o s Qlj:lja; ‘L.Bo


https://dor.isc.ac/dor/20.1001.1.24236772.1397.4.4.6.7
https://jhc.mazums.ac.ir/article-1-322-fa.html
http://www.tcpdf.org

