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Matrix FMEA
5.2
GR&R
h21
L

30

(MSA)

(Measure Phase)

Cause and Effect

AIAG .

Wheel alignment JBC.

10

.01

1

100
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GR&R

GR&R Operator 1

sample  Trial 1 Trial 2
1 020 023
2 049 055
3 060 05
4 02 0I5
5 003 010
6 025 030
1 009 010
8 036 04
9 031 034
10 006 010

10

Wheel Alignment JBC.

Operator 2
Trial 1 Trial 2
02 08
045 04
062 068
019  0A
008 012
028 05
016 008
040 036
028 033
014 009

61



Gage R&R

Source

Total Gage R&R
Repeatability
Reproducibility

opr

Part-To-Part

Total Variation

Source

Total Gage R&R
Repeatability
Reproducibility

opr

Part-To-Part

Total Variation

%Contribution
VarComp  (of VarComp)
0.00154 130
0.00132 11
0.00022 0.19
0.00022 0.19
0.11674 9.70
0.11828 100.00

StdDev  Study Var %StudyVar %Tolerance

(D) (5.15*D)

0.039231 0.20204
0.036289 0.18689
0.014905 0.07676
0.014905 0.07676
0.341669 1.75960
0.343014 1.77116

Number of Distinct Categories = 12

(%)

1141
1055
433
433
99.35
100.00

(SVIToler)

20.20
1869
1.68
1.68
1759
17712



Gage RER (ANOVA) for SS. camber

Components of Variation

== %Contribution
=3 %Study Var
oD %Tolerance

°cw

Gage R&R  Repeat

Reprod  Part-to-Part

R Chart by opr
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Xbar Chart by opr
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2020

5.3

Vi

GR&R

Gage name:
Date of study:

JBC. alignment MC
11 Sep 03

Reported by: Wirachai .
Tolerance: 0.00+/- 0.50
Nfec:
By sample
05 —
- "\/ j
05 —
SR TN R D FEEND o) (PR e
sample 1 2 3 4 5 6 7 8 9 10
By opr
05 —
05 -
opr T 2
opr'sample Interaction
0.5 —1 A
/ \
00 — { \ 1
’ \ /
-05 —
sample 1 2 3 4 5 6 7 8 9 10

wheel alignment JBC.

GR&R 1141

30

(Detail Precess Mapping)

Op%
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Unit 3
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] (Controlable)
N

(Noise) SOP
(Standard Operation Procedure)

3 Cause and Effect Matrix

4 1

10 1
10
B

Cause and Effect Matrix



Process Mapping

Process

Unit 3

Unit4

VI Tester

Inputs ( X's)
LWR Control Arm
Frame
Knockle Assy
Operaters( Shift to Shift )
Jig for seting
shim caster
UPR Control Arm
Shim Camber
Torsion bar
Tires

Vehicle height setting

Frame Level setting jig

Reference position for height setting
Measurement System (Cam /Cas)
Operators adjust vehicle height

Toe angle setting

Type *
Controllable
Controllable
Controllable
Noise
Controllable
Controllable
Controllable
Controllable
SOP
SOP

Controllable
SOP

SOP
Controllable
Noise
Controllable

Assembly front suspension
Camber / Caster Shim selection

Pre - adjustting VVehicle height

Assy Tires

Process Step

Vehicles height setting
Toe setting

Camber / Caster inspection

65

Outputs (Y's)
Camber
Caster
Side to Side Caster
Side to Side Camber

NIA

Camber

Caster

Side to Side Caster
Side to Side Camber



66

| FMEA
9 20 - 8§
80 9
80 ( )

52 C&E Matrix
Rank Process Input Score %
) (Control Arm) 289 13
. Vehicle height setting 234 10
3 (Body Type) 202 9
4 (dig for setting) 204 9
5 (Caster setting) 204 9
¢ Measurement System (Cam /Cas) 204 9
1 (Frame) 1T b
: (Toe angle setting) 170 1
9 (Shim 1 1

Camber)

1o Operators adjust vehicle height &l 4
1 Knockle 102 4
¥ (Operaters Shiftto Shift) 102 4
B3 Tire T 3
14 Torsion bar 3 i
15 Frame Level settingjig 3 1
16 Reference position for height setting 3 1
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]
(Cause & Effect Matrix)
(FMEA)
Risk Priority Number (RPN)
RPN
0 = Occurrence
= Severity
D = Detection
0, D
RPN
]
10x 10 x 10
1
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(FMEA)

(FMEA) RPN
30X XD
1 0
1x1x1
RPN 1,000



FAILURE MODES AND EFFECTS ANALYSIS (FMEA)

Process / Product Name : Units and VI
Project Name : Reduce Variation of ss.Camber
FMEA Team : PE.,QA,Prod,PVT.

ITEM K.PIV Potential Failure Mode Potential Failure Effects Potential Cause 0 Control D RPN
E C E
V C T
(Control Camber 4 4 SPC CPK 5 80
Arm Quality) Caster
Camber 80
(Fram Quality) Caster
Setting Jig Camber 20
Caster
256

&



ITEM

KPIV

(Body
Type)

(TOE)

(v1)

Potential Failure Mode Potential Failure Effects

TOE

TOE

TOE

Potential Cause

Control

Setting Jig

DE

-

RPN

140

196

256

192

140



|tem KPIV. RPN %
1 (Control Arm Quality) 8 6
(Frame Quality) 0 6

Setting Jig 0 1
256 19

B~ o o

(Shim)
140 10
(Body Type) 1% u
256 19
(TOE) 1% 1
V) 140 10
Total 1360 100

O ©o N O o1

RPN. 5.2
RPN. 2

VI.



n

55.1

GR&R
552 (Detail ~ Process
Mapping)
16
(KPOV) (KPIV) (Cause and Effect
Matrix)
9
FMEA
553 (FMEA)
9 Cause and Effect Matrix
FMEA

VI
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