Work Procedure

Doc. No. : DTI-00-G-QSD-WP-005

a d 4 V)
DTTI/| Name: MINATNHINBTRINUANNUNNIBI

Revision No. : 0 Pages :1/15

GRRTILSY

-

Sagisvaen
VDU
Hew/Aee
HHURINTZUIUMS
Y= a wAa

AITVIUMIATMIURIANY
=
UNNADNIN

9 a
1PNAT19D4

MANUINADNTITNLUD

13

15

15

Revision | Revised Date

Revised Information

Approved by

Reviewed by

Prepared by

1 . -
o AR

Tl SV

( Der3co3)

Date: ¥ /9 /¢3

Date: [ 97153

Date: |39 | 2=i0
v ]

Defence Technology Institute (Public Organisation)




‘ | Work Procedure Doc. No. : DTI-00-G-QSD-WP-005

a ¢ A (Y] ..
DTT1| Name: msdmnzvitiedloaiuauunnses | RevisionNo.:0 | Pages:2/15

[ d
1 Jngiszasn
A 9 I a s A Y 1 a o 4
o ldduuuamalumsdnngiiiedlesiunanuunnsesveswannum
2 vouln

a s A 1Y 1 4
ﬂ5’E'J‘]Jﬂ'ﬁ]‘JJﬂ'li’J!,ﬂ513Wlﬁ’f]‘]gjﬂﬂﬂuﬂﬁTN%ﬂUﬂWi@ﬂlﬁ@ﬁi]'lﬂ N1590NUDIL LAZNIZUIUNIHNAA

3 Hena Ao
a o = a Ayy

HARMA  WREDN HarAAT IRINNTZUIUMT
= A A Yy 9 A A A Y o A A A [ o

quAM e dangnnidesms ie asiidluhlaudos mua vie sty haugudnvazimua
=2 an A A A o 9 Y a3 AY Yo

NIZUIUMS WUeDe nssuasnalasudaind lddumanlasy

1 A { 1 3 ) A { 1 3 5 QBJJ
dounnses veds dei lidluldemdedmua wie ai liduluaumasg g asounguislu

1709 AAIENHUZIAZ AUTTOUL

Defence Technology Institute (Public Organisation)




DTI

Work Procedure

Doc. No. : DTI-00-G-QSD-WP-005

a ¢ A (Y] v
Name : ﬂTi’J!ﬂi1$ﬁ!W®ﬂ®Qﬂuﬂ31NUﬂW‘§®Q

Revision No.: 0 Pages : 3/15

4. UHUANNTZUIUMT

No. Incharge Process Flow Details
Yy
$mihinuaugy
AU
y 94 a 2y & 4
Wmrhiaueenuuy - s, A NI FUdI 5TVD HionszUIUMIN
| W58 FUAIU TZUV 450 NTLVIUMNST . L
Wmrnnauaidunny WIAATEHANUFD
A 9y 9o Ay v
wiamihianui 145y
NOUMINY
. ﬂ - MUALIY
o ' ) a & v
Muuannuuansesivnuiaiu1a oy - 2
) - yeeylinAIARafiazi FMEA 4
A o W
2 |mileuddui 1 _ .
U5£NOUAWAWNUITUODAUIY AIUNY
Y Y =) a
NuaTdUIILasIAS INMIHAR
v WHTNOUAIANAUNINHTOA N
) szywansgnud Ry imaTuInauUINT oY dssauanumssan FMEA 18ur 50
3 |willoudidudi 1 P L e
Uszap uaesevazidea Manudle i
2
AU
A o o o o . 4
4 |mloudauin 1 MAUAANNTULTI (Severity) AUMINN 1 1Az 4
v o o o a Ao
) . srymudyydnvaliiapidivualag
. o . 4 -
5 |tMupUMIAUN 1 uunUszIANVeINNNTNY (Classification) .
94AN3
v
o v A ' § o
6 |miloudwud 1 szajauvguaanmuansediiuly g
1
A A
o o o da 4
7 |wifloudgudt 1 MruATEAUAMNEINNEANATW(Occurence) AT 2 18 5
v
3 |miousmauit 1 ’ sasmstlesiudounniesiildogluilegiv ‘
Y
A o o A A v 9 1 dqy o
9 |mleuddun 1 ’ szsnInsedudeunnsesildey uilagiiv
1
A 4
10 |wilouddud 1 fruaszAUMIATIMYouUNNT0I(Detection) AuA5 9T 3 uaz 6
v
11 |mileuddud 1 MUIUATRP.N
v
AWNUIUODAUUL . . .
ﬂﬂaWﬂ'lJﬂ'J'llJﬁWﬂiyiuﬂﬁ‘ﬂW FMEA
o v v
CRTROVERTE e Ro AT . )
12|, Feamauaziuunnnn lites
FUNUNUAILANAUAN
dununuanuilasany
Y
. dszanuaumsth PEMEA 1114y
16 [HUIBNUAIUANAUAIN

Defence Technology Institute (Public Organisation)




DTI Name :

Work Procedure

Doc. No. : DTI-00-G-QSD-WP-005

a ¢ A (Y
m‘mmwmﬁai’]mnummnnwim

Revision No.: 0 Pages : 4/15

No. Incharge Process Flow Details
. . , - - FMEA:
1 [dmiann misnuniuauaunm ANTAIMTIARY MUY FMEA
Failure Mode Effect Analysis
! - NI
MAUAUHUNY oo o 4
' - yoaNLAAIYARANIZH FMEA &4
2[R mienuAILANAUA I y . .
152 NOUAIWAMNUNUBONUUY AN
y 9 a a
QAU uNSHAR
’ YA HEUAILANAYA T
Wszamunumsian FMEA o . o
. . Wszauaumsiarh EMEA 18un 3
3 iRt mizsnumuguAuA 2 L e
sz Fusesrvazidva harmdnly iy
vy
A
- AUNULBBNIULTAR DEMEA
o FMEA funuuasduiuyiagm PEMEA
AUNUUENLUL - "
E A, -AUNUMIIUAILANAUA AT
4
UNNLANANANAN PEMEA
v o - dununuanulaoadelideramiuly
funuauanulaoads ’ ’
4 44 . .
Seanneanuanulasany
HHTLAANANA N i
e
5 [mthauanudasads A320doy
NN . dumudagriinauduiiunssulye
. Wsulgaudly TR AN
Funuauadduiuya ; uf lvludnsviaveu
6

AUNUNUAIUANAUNN

Munuuanulasads

ﬁmuqmanms (Hnwan

HUWNUAIANAUNTH)

v g
WNVUASAIVANBNEATT

5ﬂ!ﬁUlﬂﬂmimNi§2UWl

Defence Technology Institute (Public Organisation)




‘ | Work Procedure Doc. No. : DTI-00-G-QSD-WP-005

a ¢ A (Y] ..
DT1| Name: m3dmnzritiedloaiunuunnses | RevisionNo.:0 | Pages:5/15

ool =

Lg Ld Lg Ld
[ e

310
g|c
vt

Action Resutts

Actions
Taken

Date {Orig.)
Date (Rev)
& Target
Date

Prepared by:

FMEA Number:

. [Recommended| Responsibiity
Actions

R
P.
il

A
A ]
A

]
&
t
&
C

Cortrols Detection

Cortrols Prevention

€ |current Design/ Process  |Current Designd Process

[

= e

POTENTIAL
FAILURE MODE AND EFFECTS ANALYSIS
{PRODUCT/ PROCESS FMEA}
o

Process Responsibility:
Potential
Cauze(s)Mechanizm(s)
of Failure

Key Date

i 1 wiuau FMEA

L — 0 e

]
Al
5
E
¥

Potertial Effect(s) of
Failure

Potential Failure Mode

QS

DTI

Ry,
[term
Praduct

Design/ Process
Reguirements

Team:

Defence Technology Institute (Public Organisation)




‘ | Work Procedure Doc. No. : DTI-00-G-QSD-WP-005

a ¢ A (Y] ..
DTT1| Name: msdmnzvitiedloaiuaauunnses | RevisionNo.:0 | Pages:6/15

5. N3zUIUMS/ IBMsilHina
o a d
5.1 YUABUMIIAIIZH

9 9
o

A { 1 o a a ¢ A % 1 v A
mu@auﬁﬁuﬁmmé’ﬁm%’mﬁ%mmumiamﬁWzmﬁaﬂmﬂMmWUﬂwmd NINTUHNATDUITU

a L4 a o 4 v A
PONUULITADIAATIZHANAAN DU (DFMEA- Design Failure Mode Effect Analysis) (/251N TUNAYDUINY

a L4
A5 NAUIUUNTOAILANANNINIZADINATIZHA NTZUIUNT (PFMEA- Process Failure Mode Effect

Analysis)
5.1.1 MHUANTIATIZHANMAYIDINNITVDNULY
M VNU0ONUUVIADNT DFMEA 14uM1911 FMEA (9 3@108619 11111 5) dmsude 5.1.2 - 5.1.10
o \ d‘ ] a d?
5.1.2 MrUAANNUINIBINIZINATY
1 9 = [~ o A =\ M a = 1 I Y
wu 598511 vadu Aa luiudauss dyopandow degil $2 atw dnnsou iludu
5.1.3 53YNanszNUAHAINAINLNNIES
[} v a (= 1 o 9 9
wu M35 wliGen T anudeu iludu

5.1.4 ﬁmuﬂmmguusa (Severity)

Effect Crntenia: Sewverity of Effect Ranking
Hazardous |WYery high severity ranking when a potential failure mode affects safe vehicle 10
without operation and/or Involves noncompliance with government regulation without
warning warning.

Hazardous |Yery high severty ranking when a potential failure mode affects safe vehicle: 9

with warning | operation and/or involves noncompliance with government regulation with warning.

Very High Wehiclefitem inoperable (loss of primary function).

High Vehicle/item operable but at reduced level of performance. Customer very
dissatisfied.

Moderate Vehicle/item operable, but Comfort/Convenience item(s) inoperable. Customer 5
dissatisfied.

Low Yehiclefitem operable, but Comfort/Convenience itemis) operable at a reduced 5
level of performance. Customer somewhat dissatisfied.

Very Low Fit & Finish/Squeak & Rattle item does not conform. Defect noticed by most 4
customers (greater than 75%).

Minor Fit & Finish/Squeak & Rattle item does not conform. Defect noticed by 50% of 3
customers.

i Fit & Finish/Squeak & Rattle item does not conform. Defect noticed by discriminat-
Very Minor ing customers?(less than 25%). Y 2

None No discernible effect. 1
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Probability of Failure Possible Failure Rates Ranking

Very High: Persistent failures = 100 per thousand vehicles/items

=
=

50 per thousand vehicles/items

High: Frequent failures 20 per thousand vehicles/items

10 per thousand vehicles/items

Moderate: Occasional failures 5 per thousand vehicles/items

2 per thousand vehicles/items

1 per thousand vehicles/items

Low: Relatively few failures 0.5 per thousand vehicles/items

0.1 per thousand vehicles/items

= (N jw|hs |o|o |~ | |

Remote: Failure is unlikely = 0.010 per thousand vehicles/items
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Detection Criteria: Likelihood of Detection by Design Control Ranking
Absolute Design Control will not and/or can not detect a potential cause/mechanism and 10
Uncertainty |subsequent failure mode; or there is no Design Control.

Very Remote | Very remote chance the Design Control will detect a potential cause/mechanism [
and subsequent failure mode.

Remote Remote chance the Design Control will detect a potential cause/mechanism and 8
subsequent failure mode.

Very Low Wery low chance the Design Control will detect a potential cause/mechanism and 7
subsequent failure mode.

Low Low chance the Design Control will detect a potential cause/mechanism 6
and subsequent faillure mode.

Moderate Moderate chance the Design Control will detect a potential cause/mechanism and 5
subsequent failure mode.

Moderately | Moderately high chance the Design Control will detect a potential cause/ mecha- 4

High nism and subsequent failure mode.

High Hi%lg chance the Design Control will detect a potential cause/mechanism and e
subsequent failure maode.

Very High Very high chance the Design Control will detect a potential cause/mechanism 2
and subsequent failure mode.

Almost Design Control will almost certainly detect a potential cause/mechanism and 1

Certain subsequent failure mode.
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DTI g
Criteria: Severity of Effect Criterla: Severity of Effect

This ranking results when a | This ranking results when a
potentlal fallure mede resuits im oa | potental fallure mode resufts In &
fimal customer andfor a | final customer  andfor a
manufacturing/assembly plant | manufacturing/assembly plant
defect. The final customer should | defect. The final customer should
dlways be conskdered first. I both | always be conskdered first. W bofh
oCCur, use the higher of the two | coccwr, use the higher of the bwo
sayerities. severiles.

Effect (Customer Effect) (Manufacturing’ Assembly Effect) [Ranking|
Hazardous | Wery high sewverity ranking when a | Or may endanger operaior (machine 10
without potantial fallure mode afects safe | or assembly] without waming.
warming vehicla operation andfor Involves

noncompliance with government
reguiation withowt warning.

Hazarsous | Wery high severity ranking when a8 | Or may enganger opsrabor (machine g

with waming | potantidl fallure mode affects safe | or asseémbly] with warning.
vehicle operation andfor Involves
noncompliance with government
reguiation with waming.

Wery High vehiclafltam Inoperable (055 of SO 100% of prodect may hawve o e 8
primary function). scrapped, o vehickel/fiem repalred in

repalr deparbment with a repair time
greatar than ons houwr.

High wehiclafitern operable bot at & | Or product may hese to be sorted 7
reduced level of Eerrurman:e. and a portion (less than 100%)
Cusinmer veny dissatl | scrapped, of vehicliel/fiem repaired in

repalr deparbment with a repair time
betwesn 2 hall-hour amd an hour.

Moderate wehiclefltern operable but Comfo | Or a portion ess than 100%:) of the (4
Convenlence ttem(s] Inoperable. | product may hawve to scrappaed with
Cusiomerdissatisfad. no sorting, or wehicle'ibern repaired in

repalr deparbment with a repair time
less than a haif-hour.

Loy wehlcleftarn operable but Comfotf | Or 1005 of produect may hawe o b 5
Comvenience Ibamis) operable at a | reworked, or wehicle/item repaimed off-
reduced lavel of TMAnCe. line but does not go bo repalr

department.

Very Low Fit and Finish'Squeak and Rattle kerm | Or the product may have to be A
does not conforme Dafect noticed by | sorted, with no scrap, and a portion
most cushomers jgreater than 75%). (less tham 10053 reworked.

Mimor Fit and Finish/'Squeak and Rattle kem | Or a portion ess than 100%:) of the 3
does not conforme Dafect noticed by | product may have to ba reworked,

50%: of customers. -t.il.-ﬂn no scrap, on-line but out-of-sta-
o

Wery Minor | Fit and Finish/'Sgueak and Rattle tam | Or a portion (ess than 100%:) of the 2
does not conforme Dafect noticed by | product may have to ba reworked,
discriminating customers (less than | with no scrap, on-line but in-station.

25},
ko diiscemibie effect. Or slight Incomvenience o operation
Mone or operator, or no effect. !
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5.2.7 MUUATLAVANNEINNGNNAVY (Occurrence)
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Probablity Likesy Fallure Rates Ranking

Very High: Perslstent Fallurzs = 100 per thousand plecas 10
50 per thousand pleces 9

High: Freguent Fallures 21 per thousand pleces g
10 per thousand pleces 7

Moderate: Occaslonal Fallures 5 per thousand pleces &
2 per thousand pleces 5

1 per thousand pleces 4

Low: Relatively Few Fallures 0.5 per thousand pleces 3
1.1 per thousand pleces 2

Remote: Fallure Is Unilkaly = 001 per thowsand pleces 1
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- Potential Failure Mode and Effect Analysis (FMEA) Reference Manual, Daimler Chrysler Corporation,

Ford Motor Corporation , General Motors Corporation, 2001
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