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NANG CAO HIEU QUA iTU TIEN RUI RO 
TRONG P H I J O N G PHAP PHAN TICH 

CAC DANG LOI VA TAC DONG 

• NGUYEN THANH LAM 

T 6 M TAT: 
Phan lich cde dang loi va Idc ddng (Failure Mode and Effects Analysis - FMEA) Id mot 

irong nhiing cdng eu phan tich hi?u hieu dUde su' dung pho bien lai nhieu doanh nghidp san xua't 
c6ng nghidp. Cong cu ndy giup xdc djnh cdc dang loi can iSu lien thyc hien giai phdp kh^c phue 
nhhm nang cao hieu qua sdn xua'l - kinh doanh, Tuy nhien. mpt vai each liep can hien tai da 
b^c lo mOt sd' ton tai nha't dinh. 

Bai viet de xua't mdt cdch tiep cdn mdi nh^m hoan thien hdn viec xae dinh IhiJ Id uXi tien 
bJlng cdch xem xet chi phi n^i bp irong ehi phi chd't lifdng dUa vao cdch phan loai san pham 
hi loi theo hai dang: Bi loai hodc eo the suTa chO'a. He sd'eai iie'n di/dc de xuat trong nghidn 
Clhl diCdc dp dung thyc te tai mpt eong ly chuyen in hoa van gd tren gia'y va PVC dung irong 
ngdnh trang tri ngi tha't. Sau khoang ihdi gian th^ nghiem. each tie'p ean vdi iERPN da giup 
giam ddng ke ty le san pham Idi lai cdng ty, lii 1.1-i^'c tnfde thu" nghiem xud'ng cdn khoang 5%. 

TuTkhoa: FMEA, phan tich dang Idi. phan tich tac ddng. he so'RPNcai lien, iERPN. 

l.Di^tvS'ndl 

Trong bd'i canh loan cau hda vd ht)i nhap quoc 
le. Slf canh tranh tren thi trifdng ngay eang trd nen 
gay giit. Doanh nghidp can khdng ngiJng sang tao 
\a tim ra sif khac biet de ton tai va phat trien [I] 
Wi khdch hang luon u'a chupng cac san pham/dich 
\u chat iifdng cd gid in gia Iang cao va khdng cd 
nJiro trong qua trinh su'dung. Dodd. tap Irung vao 
*iL'c ciii Ihien cha't Iifdng san pha'ni/dich vu nhdm 
(•Spihig nhanh nhu eau va ha gid ihanh san xuat 
luon difdc cac doanh nghiep quan iam. Dieu nii\ 

giup doanh nghiep cua ho cd the duy tri su" phat 
trien cua minh bdng each dai du'de nhu'ng Idi the 
canh tranh so vdi cdc dd'i ihii ve nang sua't san 
xuat. chi phi san xual va hieu qua hoat dpng. 

\lontgomer\ [2] xem \ei mpt so'phu'dng phdp 
de cai lien cha't lu'dng lien tuc. Trong so do, Phan 
tich cdc dang loi \a tac dpng iF.MEA) lii ky thuat 
CO he thd'ng difdc sif dung de xac dmh va ngdn 
ngifa cac loi da biet va/hoac cdc loi tiem an tru'dc 
khi san pha'm cudi ciing den lay khaeh hang Do 
do. FMEA ed the ndng cao cha'l lu'dng he ihdng 
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mpl each hieu qua bdng edch giam thieu ton tha't 
trong ihdi gian san \uat: dac biet lam tang sy an 
loan va hai ldng ciia khach hang. 

Thifc lien cho iha\. FMEA cung ed the du'de 
Ihyc hien da> du nhu' mpl cong eu ihie'l ke he 
thd'ng hodc quy irinh. Cdng cu na_\ cd kha nang 
phat hien cdc Idi liem an. dinh lifdng nguyen nhan 
va lac dpng eua edc Idi dd irong cdc bd phan khde 
nhau cua he ihd'ng. Cdng cu nay cung gitip xdc 
dinh cdc idi can du'de u\i tien phdng ngya nham 
giam thieu cac sai hong cd the xay ra irong qud 
trinh san xua'l. mang lai Idi ich dang ke cho doanh 
nghiep \'e ihdi gian vd chi phi [3-5]. Ve mal ly 
Ihuyel. FMEA siJ dung he sd' ifu tien rui ro (Risk 
Priority Number- RPN) de \ae dinh thi? ly cdc rui 
ro can difdc ifu tien. Cdng cu nay difdc xay dyng 
bllng cdch xem xet 3 yeu id': Mye dd nghiem trgng 
(S|. Myc do xua't hien (O) va Myc do phat hien 
(D). Cii 3 yeu to' nay difdc ddnh gid Iheo thang 
diem 10 dya iren cic nguyen lie du'de irinh bay 
irong Bang 1 |2|. 

Bdng 1. Quy Ude ddnh gid mi /cdpchoRPN 

STT MQcdO 

Nghiem 
irpng (S) 

2 Xual 
hien (0) 

3 ' ^^^^ 
" hien(D) 

Mice dO danh gia 

1 -> 10 

Khdng nghiem 
trpng 

Hau nhu khong 
xuat hien 

Hoan toan de' 
phal hien ra 

-> 

Vo cung 
nghiem trpng 

Chac chan 
xuat hien 

Khdng lhe 
phai hien ra 

He sd RPN difde \aedinh bang cdng thd'c: 

RPN = SxOxD 

Dya vao RP.N. nhffng dang Idi cd gia iri RPN 
L-ang ldn thi cang difdc ifu tien irong \iee trien 
khai eac hanh dpng khae phue nhdm giam thieu 
hoae xoa bd cac tic dgng do Idi do gay ra. Do dd. 
FMEA du'de xem Id mpl cdng cu htfu hieu trong 
\iec \ac dinh thtf ty xii' l\ cac loi dya theo lam 
anh hifdng ciia chiing nham cai thien chat Iifdng 
san pham. 

2. H^sd'yutidnruirocai lien -I'i^l 

FMEA ed mot sd' han che nhai dmh khi \je 
dinh thy ly Ifu lien [4.5|. Vi \ a \ . Ngu>cn & cs . |4] 
da de xua't cai tien he ad RPN cho dang Idij iheo 
eong thye sau: 

+ (i-^.')-i-^ (I) 

Trong dd: 

• P{, la xde sua't xua't hien dang Idi ihifj (dya 
vao kinh nghiem Clia chuyen gia); 

• /'/(la xac sua't phdt hien Idi khi dang loi Ihyj 
xua'l hien (dya vao kinh nghiem cua chuydn gia); 

• SjVd myc dp nghiem Irong eiia ye'u Id'ky thu^t 
Irong quy trinh dd'i vdi dang Idi Ihifj (dd'i vdi djch 
vu thi Sj chinh lii yd'u to' thdi gian ciia quy trinh; 
du'de ddnh gid iheo ihang diem 10 truyen thong); 

• .^ la mtfc dd nghiem trpng ve mdt kinh te'de 
xii' ly san pham mac dang Idi ihitj nd'u difdc phdi 
hien; iffc la mye do phdt smh chi phi npi bd ciia loi 
difde phat hien, hay cdn difdc ggi la "chi phi sai 
hong ngi bd" (Internal failure costs); 

• ^ la myc dd nghidm trpng ve mdt kinh te'de 
xiVly san pham mdc dang Idi thy; ne'u khdng difdc 
phdt hien: iffc la mde do phdt sinh chi phi ngoai tai 
cua Idi khdng du'de phdt hien tru'dc khi dd'n tay 
khdch hang, hay con du'de gpi la "chi phi sai hdng 
ngoai lai" (External failure costs). 

Nguyen & c.s. |4 | da chi ra hieu qua ciia de 
xuat khi dp dung vdo ihyc tidn doanh nghiep san 
xual Ion nhdm diJng trong edng nghiep sdn xua't 
beer vd nifde giai khat. Cung vdi each tiep can 
nhif vay, Nguyen & c.s [5] da cd cai ti^n ddng ke' 
irong viec didu ehinh he sd' RPN Iheo cdng 
ihtfc sau: 

-ipoc^ 'Si- ll /"J(Jy.S'^ 
(2) 

Trong^do,;.. u x.e sua', Kay ra sif ed'Snh 
hifdng den sif. khoe do san ph.'m Id, lao ra ne'u 
nhifkhdng phat hien difdc Ididc iMfdrti,, i -

"•"'L K.tii den lay 
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ngif&i tieu dung; va: 

/>J -O^/IO, P^ - ( l O - Z ) J / 9 (3) 

Rd rang, caeh lie'p can trong [5] hoan ihien hdn 
so vdi each tie'p can irong [51, mac du ca hai cdch 
lii'p cdn trong [4,5] deu khac phue td't nhffng tdn 
iai trong ly thuydt FMEA liic bay gid. Tuy nhien. 
irong qud trinh trien khai dp dung vao thye lien, 
ucc \ac dinh ^ean dffdc xem xel bdi chi phi sai 
hing npi bp can phdn tdch Ihanh sai hdng khdng 
khic phue difdc va sai hong khde phue dffdc.Khi 
Ji) se CO nguon Ihu cho san pham dffdc khae phue. 
De khiic phue nhffng nhffde diem irong each xdc 
djnh ciia Nguyen & c.s. |4,5] va dde biet la irong 
Nguyen & c s. [5] nhff da trinh bay trong Muc I. 
tic gia de xua't "He so' ffu tien riii ro cai lien" 
((£:RP/V).CU the nhff sau 

Gia sff qua irinh san xua't san pha'm X cd n dang 
\h\ khde nhau. Dd'i vdi dang Idi ihxij {j = Vji), xem 
xii mffc do nghiem trpng ve mal kinh id' de xff ly 
sUn pham mdc dang loi ihii j neu dffde phdt hidn. 
Khi do. san phd'm dd cd the dffdc phan loai vao 
m̂ l irong hai dang: (1) loai bd vi khdng sffa chffa 
(Jtfi;lc hodc chi phi sffa chffa qua cao, hay (2) cd 
ih^ sffa chiia dffdc va van cdn Idi ich tff vide sffa 
chffa dd, Iffc la sau khi sffa chffa thi san phiim vdn 
nS lhe'dffdc dem ban de dem lai Idi ich cho doanh 
nghiep. 

Gpi: PC: la chi phi san xua'l ciia san pham 7. 
difijc xdc dinh dya iheo kd' toan gia ihdnh; RJj la 
chi phi xff 1>' khi san pha'm bi loai; RWj la chi phi 
de .sii'a chffa loiy va PRj la gia tri thu lai difdc sau 
khi khac phue Idij. Khi dd.chi phi sai hdng npi bo 
IFCj du'de Irinh bay trong Nguyen & c.s. [5] dffdc 
xic dinh nhff sau: 

IFC = PCj + rxRJ^ +{\- r)x[Rn] - PRj) (4) 

Trong dd: r Id dai Iffdng the hien kha nang san 
phanicddangloiybiloai;ne'u biloai thi r= /.con 
neu san pham cd thd' dffde chuyen sang sffa chffa 
ihif = a 

Khi dd. He sd'ffu tidn riii rocai tidn iERPN cua 

dang loi thff; difde xac dinh theo irinh ly cac 
bffdc sau: 

Bifdc 1 • Xdc dinh cdc gia tri: O;. D; iheo phifdng 
phap UTjyen ihd'ng: iff dd xdc dinh P;, va Pj, theo 
cdng thffc (3): 

Budc 2: Xdc djnh PCj. RJj. RW;. PRj vd r; tff dd 
xac dinh IFCj Iheo cdng ihffc (4); 

Bififc 3: Xac dinh mffc dp nghidm trpng \e mdi 
kinh id theode xua'l cua Nguyen &c.s. |51; Iffc la: 

l5) 
...,ti'oC^.CC^,...,CC^] 

, IFC WoC CC 
'S, = -zr^ Si i- S^ - - — i - (5) 

^C PC^. FC^i 

Trong dd: la mffc do nghidm trgng ve mal kinh 
te'de xii'ly san pha'm ma'c dang loi Ihffj ne'u dffdc 
phat hidn du'de dd xua'l trong nghien effu nay; cdn 
WoC. va CC. lan lu'di la chi phi sai hong ngoai tai 
khdng cd hen quan den sffc khoe va chi phi sai 
hong ngoai tai ed lidn quan de'n .sffc khoe dffde de 
xua't Irong [5]. 

Bifdc 4- Xdc dinh thy lu' u'u lien xff ly ciia sai 
hdngy theo de xua't cua Nguyen & e.s. [5]; iffe Id 
he so iERPN, dffdc \ac djnh nhff sau: 

lERPN. = PI X 5/ X [ F J X iSi + (1 - P^) 

(7) 

3. l/ng dung thffc tidn 

Nham ddnh gid tinh kha thi ciia He sd' ffu tien 
rui ro dffde cai tie'n iERPN, tac gia tie'n hanh 
nghien cffu thffc tidn lai mdtcdngty chuyen in hoa 
van go trdn giay \a PVC diing trong nganh trang 
Iri ndi that, cd tru sd tai Dong Nai. Hoat dgng .san 
.xuat cua Cdng i> trong thdi gian qua ludn ton iai 
vii'n de chat Iffdng. trong dd co nhieu dang loi van 
thifdng xuyen \a> ra; ty Id san pham loi gan 
1.52"? trong nam 2018 va 7,74'7r trong 3 quy ddu 
ndm 2019. T> Id Idi cao nhff vay trong thdi gian 
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dai da lam giam hieu qua hoat ddng s,in xuat kinh 

doanh cua Cdng t\. 

Tnfde thffe trang \e loi san pha'm tdng Idn 
trong cac nam gdn day cua Cdng ly. Ban Gidm 
dnc da nhieu ian hpp vdi cdn bd sdn xua't va ddi 
ngu ky Ihuat nhdm lay y kid'n ddng gdp trong \ iee 
\a\ difng cac bidn phdp kha'c phue cdc van de \e 
Idi san pham irong qua irinh thff mau va san xua't. 
khuye'n khich cac can bp ddng gdp < kie'n nhdm 
tim ra cdc nguyen nhan chinh gay tac dpng trffc 
lidp de'n nhffng Idi sai san pham va cac giai phdp 
nhdm han ehd. khde phue. phong ngffa. Cac dang 
loi thffdng xay ra trong qud Irinh san xua'l du'de tlie' 
hien trong Bdng 2. 

Dffdc sy dong y cila Ban Giam dde, trong 3 
Uiang cud'i ndm 2019. tac gia phd'i hdp vdi Gidm 
dd'c san xud't \a cac thanh vien am hieu nhieu 
ITnh vu'c trong qud trinh sdn xua't nhff nguyen vai 
lidu. pha mdu, k) thuai ma>. kiem ira cha'l Iffdng 
tai Cdng h . Cae Ihanh \ien na\ eo hdn 5 ndm 
kinh nghiem irong \ iee irffe lie'p xff 1\ cdc van de 
lien quan de'n chat Iffdng san pha'm ciing nhff chi 
phi tdng trong thdi gian vffa qua. Nhdm thffc hidn 
FMEA gom 7 thdnh vien: Giam dde san xua'l. I 
Ca tru'dng chiu trdch nhiem \e k\ thudt md> mdc 
ihid'l bi \a quan ly edng nhdn ihao tac. I Ca 
irffdng chiu trach nhidm ve xff h' mau - dung mdi 
- PU. 1 To tru'dng iru'c tid'p pha che' mdu - dung 
mdi-PU. I Quan 1< kho nguyen van lieu va true 
ldn. I Trffdng phdng kinh doanh I Giam ddc 
Quan ly chat Iffdng. Vdi vai ird cd' van chat Iffdng 
va ehu tri dp dung F.MEA iai Cdng t\ na\. tac gia 
tidn hanh gidi thieu chi lie'l ve FME.A \a kd' 
hoaeh thffc hien. Sau 1 thdng nghidn effu va iam 
\iec \di nhdm FME.A. tacgia da xde dinh mffc dp 
uic ddng cila cac dang Idi. difdc tdng ket idm la'i 
trong Bang 2. 

Vdi ke't quii Irong Bang 2, ean cff \ao gia iri 
cua he so' ffu tien riii ro RPN iheo edch tru\en 
ihd'ng. ERPN theo de xua't cOa Ngu>en & e s [5] 
\a theo de xud't cua nghien cffu nay, lac gia iha\ 
cd Mf khac biel trong xe'p hang u^ tidn eiia 4 dang 
loi lieu bieu: 

(1) Cdch tie'p can FMEA truyen ihd'ng xde djnh 
thff Iff ffu lien eho cdc dang loi: lech hoa. dffdng 
dao. trdc sdn \ a vdt sang: 

(2) Cdch tid'p can eua Nguyen & c.s. [5] xac 
dinh thff ty ffu tien eho eac dang loi: leeh hoa, lech 
mau, dffdng bdng va trdc sdn; 

(3) Cdch tie'p can dffdc de xua't trong nghidn 
cffu nay cung xdc dinh ra 4 dang Idi can khSc phue 
gid'ng eiia Nguyen & c.s. [5]; tuy nhidn, Ihff Iff ffu 
lien c6 khde biet. eu the la lech hoa, trdc sdn, 
difdng bdng va lech mau. Theo nhdm FMEA, n^u 
khong phai la Ihid'l ke'ddc quyen theo yeu eau ciia 
khdch hang, san pham lech mdu cd the dffpc sff 
dyng dd'ban eho khdch hang khac, khdng c^n phdi 
lidu huy nhff san phd'm loai. Ngoai ra, viec xem 
xel chi phi xff ly khi sdn pham loi bi loai cung gdp 
phan thay doi \iee xae dinh mffc do nghidm trgng 
ve mdt kinh Id' cua dang Idi, cu lhe' la chi phi nfji 
bd i^ so vdi SI-

Do 4 dang loi trong cdch tid'p ean cua Nguyen 
& c.s. 151 va irong nghidn cffu niiy gid'ng nhau nen 
ne'u ihffc hidn cdc hanh ddng khac phue eho ea 4 
dang Idi lhi chac chdn se mang lai hieu qud nhff 
nhau. Dd chffng minh tinh hieu qua cua cdch lidp 
ean trong de xua'l nay, nhdm FMEA chpn xff Iy 3 
dang Idl tfu tidn vd ehpn 3 ehuyen san xua't cd 
dieu kidn san xud't (nguydn vat lieu, Irang thie't bj 
vd Irinh dp cdng nhan) gid'ng nhau. Trong dd, moi 
chuyen san xua't sd tap irung ihffc hidn gidi phdp 
kha'c phue cho 3 dang Idi dffdc u^ tien nhal. Tffc 
la. chuyen san xua'l Ihff nha't ihffc hidn edc gidi 
phdp khac phue doi vdi dang loi: lech hoa, dffdng 
dao va trdc sdn; ehuyen thff hai ihffc hidn cdc gidi 
phdp khae phue dd'i vdi dang loi: lech hoa, lech 
mdu vd du'dng bdng; trong khi do, chuyen thff ba 
Ihffe hidn edc giai phap khde phue doi vdi dang 
loi: leeh hoa. trdc sdn, difdng bdng. 3 chuyen ndy 
tien hanh sdn xua'l ihff nghiem cdi -idi phdp nay 
trong Ihdi gian hai luan lam \ iee 

Sau dd. lid'n hanh kie'm tra linh hinh l6i tren 
edc san pham difdc sdn xuat ra iren m.',, chuyan" 
kel qua ve ty le san pha'm khuyet lal e^a chuyan 
thff nhat. ehuyan thff ha, vd ehu> en thff ba l^n Iffdi 
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la .'i.S6< (̂. 5.27*;f va ?.l)2'r KCi qua na\ cho tha\ 
Mec \ac dmh thff iff ffU lien thffe hien giai phdp 
kha'c phue theo cdch nep can dffdc de xua't trong 
nghien cffu nay. tffc la He .sd' lERPN id't hdn kel 
qua cai lien cua He so RPN truyen thong \a 
ERPN Clia Ngu>en<!<: c.s [5]. 

5. Ke't luan 

Ung dung phffdng phdp FMEA trong viee phan 
lich cae dang loi \a tac ddng da va dang nga\ 
eang dffdc quan tam irong ITnh vffc quan 1\' chat 
IffOng san pham/ dich vu. Phu'Ong phdp na\ giup 
ede nhd san xud'l/cung ffng dieh vu cd the nhdn 
dicn nhffng Idi/sai hdng/khuyet tat ciia san pham. 
mffc do nghiem irong. vii tde dong tieu effc cd the 
ga> raehocdcbencd lien quan cung nhff hieu qua 
hoat ddng san xua'l kmh doanh eua ho. Tu\ nhien. 
each tie'p ean truyen thd'ng \di He sd'ffu lien rui ro 
RPNcd 3 thanh phan: Mffc do \uat hien. kha ndng 
phdt hien va mffe do nghiem trpng. da bdc Id mdt 
sd ton lai nha'l djnh trong \ iec \e'p hang mffc dd ffu 
lien xff ly cac dang loi. Dieu iia\ cung da cd mgt 

vdi d6 xua't khac phue. Bdi \ lei de Mi.it nipt each 
tie'p can mdi nhdm hoiin ihien hOn MCC xde dinh 
He sd'ffu lien ruiro ERPN.Cu the bdi vieixem \ei 
ehi phi ndi bd trong chi phi chat Iffdng dffa viio 
each phdn loai san pham bi idi iheo hai dang: Bj 
loai hodceo the sffa chffa. 

He sd'eai tien iERPN de xuii't trong nghign cffu 
dffdc dp dung thff nghiem thffe te tai mdt cdng ly 
chuyen in hoa van gd tren giay va PVC dCing 
Irong nganh irang tri ndi that. Sau khoang thdi 
gian thff nghiem. so vdi He so' ffu lien riii ro RPN 
Iruyen thd'ng. He sd'eai lien ERPN, cdch tie'p can 
vdi iERPN dd the hien hieu qua hdn trong viec 
xae djnh Ihff iff ffU lien xff ly loi. Ty le sdn pham 
loi tai cdng i\ da giam ddng ke. Iff 7,74% trffdc thff 
nghiem \u6iig cdn khoang 59c. 

De cd the khdng djnh tinh vifdi trdi irong thffc 
lien. He sd'eai tien iERPN can dffdc nghian effu 
ffng dung Irong nhieu nganh nghe, ITnh vffc san 
xua'l va dich vu khde nhau, trong dd ean c6 .sff do'i 
sdnh vdi mdt so'he sd'eai tie'n lien quan • 

Lifi cam On: 

Tac gid xin cam cfn sii ltd trd cua TrUdng Dgi hgc Lgc Hong, Ban Gidm dd'c Cong ty J. vd cdc 
anh chi ^"' trong Cong ty dd htfp tde trong nghien ciiu ndy. 

TAILIKl TH.WIKHAO: 

1. \ ' . AlakcsDn. C. Sher\\in (2004) Innovation for sustainable developmenl, fofHw r«/«rt', 10 142-149 D C 
Monigomer\ (20131 Stuiniieal Quality Control- A Modern Iniroduciicm. Singapore: Wiley & Sons 

2. G. Panta^opoulos. G. Tsinopoulo.s (2005). Process failure modes and effecLs analysis (PFMEA): A structured 
approach for quality inipro\ emenl in the metal forming indu.stry. Journal of Failure Analysis and Preveniicm 5 
5-10. - • , , 

3. T.L. \i;u>en. D.H. Tai. .M.H. Shu (20i6). Modifying risk prioriiy number in failure modes and effects 
anal\sl^. International Journal of .•Advanced and Applied Sciences. 3, 76 - 8IT.L. Nguyen. M H Shu B M Hsu 
(2016). Exiended I-.MLA for Sustainable Manufacturing: An Empirical Study in ihc ' n-Woven Fabrics 
InduMr>. Susiainabiliiy. S. 939 DOI: neu cd. 

\<;a> n h a n bai: 15/4/2020 

Nsa> phan bi?n danh gia vasu:a chffa: 24/4/2020 
\ g a \ chS'p nhSn ddng bai: 5/5/2020 

252 So 10-Thang 5/2020 

http://Mi.it
file:///u6iig


QUAN T R j - Q U A N L Y 

Thdng tin tac gia: 
TS. NCI YEN THANH LAM 
Phong Quan h^ Quo'c te, Trif&ng Dai hpc Lac Hong 

IMPROVING THE PERFORMANCE 
OF RISK PRIORITY NUMBER IN FAILURE MODE 

AND EFFECTS ANALYSIS 

Ph.D.NGUYEN THANH LAM 
Office of Internationa! Affairs 

LOG Hong University 

ABSTRACT: 
Failure Modes and Effeels Analysis (FMEA) has been well recognized as one of effective 

tools preferrably deployed by industrial manufacturers to identify and priorly correel failures 
in order to improve their business perfromanee. However, the existing approaches have 
revealed certain drawbacks. 

This study proposes a new approach by considering the internal failure quality costs based 
on the classification of conforming or nonconforming products resulted from such failures. In 
order to illustrate its practical applicability, this proposed approach was tested in a priming 
manufacturer of grain on paper and PVC used for internal decoration. The results show that 
the proposed iERPN significantly reduced Ihe percentage of defective products, i.e. from 
1.149c prior to the lest to about 5%. 

Keywords: FMEA. failure mode analysis, effect analysis, improved RPN. iERPN. 
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