41

SxSigma  2- (TreasLrement)

« f =
VTSRS DAVD) Signa Score
(. Po, CpkK, pk
& «

' (18]
?
« |1l kv KV
« f IR
1IRVEA
2 (Measurement)

(Process Capability)

(Measurement System Analysis)
(KPIV)
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(Cause & Effect Diagram)
(Cause & Effect Matrix)

(FMEA)
(Root Cause)
(KPIV)
(GR&R)
(GR&R)
(Cause & Effect Diagram) (C&E Matrix)
(FMEA)
(KPIV)

4. (GR&R)
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(Part - to - Part Variation) (Appraiser Variation)
(Interaction Variation)

2
L (Internal Thermal)
2. QA. Thermal Checking
4.2.1 (Internal
Thermal)
(Repeatability)
(Reproducibility) (Thermal Test)
4211
lid
1 3
2.
10
3.
4,
1

. Minitab GR&R
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4212 41
(Rework)
(Reject)
SouiAoudls e
! . Wil
Susm QAU
u'1m§1u REWORK
WHUHEUAMNTIU %
g "'L i . g PUITU
PURLFIRITaEN N i
uHuRIuANUToU
WasuFlFiawiunin
Ok.
v
Y
fnfiausy REJECT
4.1

Internal Thermal Checking



4213 4.1
41

Gage R&R study - ANOVA Method
Gage R&R for Measure
Two-Way ANOVA Table With Interaction

source DF 55 MS F D
Part 9 1.90991 0.212212 104685  0.00002
Operator 2 0.05668 0.028340 13980  0.27266
Operator*Part ID 18 036489 0.020271 1.8404  0.03777
Repeatability 0 033045 0.011015
Total 5 266192
Gage R&R
%Contribution
Source VarComp (of VarComp)
Total Gage R&R 0.016047 33.40
Repeatability 0.011015 22.93
Reproducibility 0.005032 1047
Operator 0.000403 0.84
Operator*Part 0.004628 9.63
Part-To-Part 0.031990 66.60
Total Variation 0.048037 100.00
StdDev Study Var %Study Var
Source () (5.15*3D) (%sV)
Total Gage R&R 0.126675 0.65238 57.80
Repeatahility 0.104952 0.54050 47.89
Reproducibility 0.070934 0.36531 32.36
Operator 0.020085 0.10344 9.16
Operator*Part 0.068031 0.35036 31.04
Part-To-Part 0.178858 0.92112 8161
Total Variation 0.219173 1.12874 100.00

Number of Distinct Categories =2

n



Thermal Checking 4.2

GR&R  Internal Thermal CheckingBefore)

Qmoets \éin

e

— M

185 —
Part D

s | <A1 IXLK)316

! VV-VIV/A’ -IJ Ill«
YaCettyQee

PR \S/My'..z\ AV |\

184

185 —

4.2

72

Internal

(Gage narre.
Eate study
Reported by

Msc

ByRt

233j67

Operator 1

Qe Ieadon
1\

23456789 D

Internal Thermal Checking

4214

(Total Gage R&R) 33.40

(Repeatability) 22.93
(Reproducibility) 10.47

(Part-To-Part)

(Total Gage R&R) 33.40

1
(Repeatability) 22.93
(Reproducibility)
(Repeatability)

(Reproducibility)

66.60

30

10.47
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422 Internal Thermal Checking
(GR&R)
4221 Thermal test
) SMTS-001A LMTS-1012-1B |
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2.2

44

50

4.5

44

IMTS-1012-1B

Product

Work order

(495 -50.5

1

Al Base)
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45
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4.2

Two-Way ANOVA Table With Interaction

Source

Part
Operator
Operator*Part
Repeatability
Total

Gage R&R

Source
Total Gage R&R
Repeatahility
Reproducibility
Operator
Operator*Part
Part-To-Part
Total Variation

Source
Total Gage R&R
Repeatability
Reproducibility
Operator
Operator*Part
Part-To-Part
Total Variation

DF  ss

9 520029
2 0.03601
18 0.04456
30 0.02050
59 530136

VarComp
0.002356
0.000683
0.001672
0.000776
0.000896
0.095889
0.098245

StdDev
()
0.048537
0.026141
0.040896
0.027865
0.029934
0.309660
0.313441

Number of Distinct Categories =9

42

MS F p
0577810  233.424 0.00000
0.018005  7.274  0.00484
0.002475  3.622  0.00091
0.000683
%Contribution
(of VarComp)
240
0.70
170
0.79
091
97.60
100.00
Study Var %study Var
(5.15*3D) (%SV)
0.24997 15.49
0.13462 8.34
0.21062 13.05
0.14351 8.89
0.15416 9.55
1.59475 98.79
161422 100.00

17
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Internal Thermal
Checking 4.10

GRER  Interrel Themel Checking (Ver) G sy

Repcrtedty.
%derarce‘
1SC
Components  Variation By PatiD
1007 — 7 ™ ‘MCortrtxjton 189 —
| wSudyV» 189 L
& A
A 182 -
s 7751 | 181 -
0 —d 7D i 180
Goe R FRepext Repod  PatioPat i 45 6 78
R Cnert by Operator By Operator
0.10 1 -3 190 —f :
& \ A ig'g 3 : i
= \ | 3 7 — i
@ 005 |\ " EE(’ 1o
é— | . RoU® ;g; ik
& o A v NN 0 181 -
1 2 3
)<barChart ty Operator OperatorPart ID Interaction
1 3 - 19.0 p— = s
"1 M Mo i ey
& | 184 g ~ o 3
B ] ) \ W | s B s 3y / \ '
£ Ul z 18 \
A \/ 1 N
8.0 = i 150 = e
Pat ID 3

4.10
Internal Thermal Checking

4222

(Total Gage R&R) 240
(Repeatability) 0.70
(Reproducibility) 1.70
(Part-To-Part) 97.60

(Total Gage R&R) 2.40
10 X- R
4.10 Number of Distinct Categories 9



9

42.3 . QA Thermal
Checking

4231

10

5. Minitab GR&R
4232

4.11
QA.Thermal Checking Minitab
43, 44,45 4.6

Test condition :

Power heater : 80w

Voltage : 62.0 V. Heat size 20 X 20 mm.
Amp : 1.30 Am

Air in : 15CFM

Cycle testing : 5 Minute start at T1 330 c.

Position :

T1 = Heater T4 = Fin

T2 = Surface of Heater T5 = Airin T2

T3 =Contact base T6 = Airout
Specification :
DT =(T2-T5) 25.7 C.

Rt=(T2-T5)/ Power 0.30 c./



80

T6

\

o
—
= é/
411
4.3 ANOVA GR&R

QA Thermal Checking

Two-Way ANOVA Table With Interaction
DF SS MS F D
Part 2 16.5633 8.28167 54.9061 0.00124
Operator 2 0.1033 0.05167 0.3425 0.72893
Operator*Part 4 0.6033 0.15083 1.1804 0.38197
Repeatability 9 1.1500 0.12778
Total 17 184200



44 ANOVA GR&RHQ
QA. Thermal Checking

Two-Way ANOVA Table Without Interaction

Source DF SS MS F p
Part 2 16.5633 8.28167 61.4040 0.0000
Operator 2 0.1033 0.05167 0.3831 0.6892
Repeatability 13 1.7533 0.13487
Total 17 18.4200

4.5

QA Thermal Checking

Source VarComp StdDev 5.15*Sigma
Total Gage R&R 0.1349 0.36725 1.89133
Repeatability 0.1349 0.36725 1.89133
Reproducibility 0.0000 0.00000 0.00000
Operator 0.0000 0.00000 0.00000
Part-To-Part 1.3578 1.16525 6.00102
Total Variation 1.4927 1.22175 6.29201
4.6
QA Thermal Checking
Source % Contribution % study Var
Total Gage R&R 9.04 30.06
Repeatability 9.04 30.06
Reproducibility 0.00 0.00
Operator 0.00 0.00
Part-To-Part 90.96 95.38
Total Variation 100.00 100.00

Number of Distinct Categories = 4



Checking 4.12

Gage R&R (ANOVA) for DT

Xbar Chart by Operator
:3_ s _\ /\ A 3048
2 N =24,
5 ‘X/AL | 2mR0
R Chart by 0 perator
z - ] 30611234
P ..
5., g
Components of Variation
i | U
v |
7 |

Gage RAR  Regew Reprod  PettoPed

412

4234

4.5

(Reproducibility)

9.04

Number of Distinct Categories

82

QA. > Thermal
Gage name;
!
L?Se:rance.
Operator*Part Interaction
]
- By lPart
2 m\
QA. Thermal Checking
9.04
§ (Repeatability) 9.04
7-10
X- R 4.11
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(KPIV)
(KPIV)

4.6
(KPOV)

(KPIV)

(Cause & Effect Diagram)

(Cause & Effect Diagram)

(KPIV)

413

83
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4.7 T

Heat Sink Base

Wick Sheet
Wick Sheet
(Mesh)
Nozzle
Brazing
Brazing
BTU
Incline Guage

Diameter Guage

Welding

Flatness Fixture

Heat Sink Base

(Mesh)
(Mesh)

Soldering

Brazing

85

Brazing
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4.4 (Cause &
Effect Matrix)

(KPV) (KPV)
(Cause & Effect Matrix)
AT (KPIV)
6 (KPIV)
(KPOV)
0= (KPIV) (KPOV)
1= (KPIV) (KPOV)
3= (KPIV) (KPOV)
5= (KPIV) (KPOV)
(KPIV)
(KPOV)
43
49 4.14
(KPOV)

(FMEA)
(DY)



1
2
3
4
5
6
!
8
9

10
1

12
13
14
15
16
17
18

Cause
Material

Machine

KPIV

48

KPOV

Heat Sink Base
1 Wick Sheet

Wick Sheet

(Mesh)

Nozzle

Brazing

Incline Guage
Diameter Guage

Welding

BTU

Brazing

(In-Spec)
1

— > WO W e WO OO0 D OW WO

(KPV)

3

Operate
(Time)
2

— O W W LW W LD O O WL

(Fit)

W W —m W W W B W W LW W - B

(KPOV)

(NCG)
3

—_, WO O 0w LWLLLWLLWLW O WO W W

(bT)

—_ L0 O O O O o1 O U1 LW o1 o1 o1 o1 o1 o1 o1 PO

68
83
85
84
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113
14
99
[
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89
93
38
34
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23
69
37



19
20
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3
32
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Cause

Method

Measurement

Man

48 ()

KPOV

KPIV

Flatness Fixture

(In-Spec)
3

W = B WO Rl WO WD WL W

(KPIV)

3

Opérate
(Time)
3

WO O1T N = WO W W W b W W W = =

(Fit)
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(NCG)
0

O N e OO N e ool O
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LW O N B W = O b O W W = U o OO0 o

43
40
21
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33
43
68
12
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19
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66
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68
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45
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49 KPIV 35

KPIV
(Mesh)

Brazing

Wick Sheet

Wick Sheet
Nozzle

Brazing

Heat Sink Base

BTU
Welding
Incline Guage
Diameter Guage

Flatness Fixture
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113
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9
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45 (FMEA)

(Cause & Effect Matrix)

(FMEA)
4.10
Risk Priority Number (RPN)
RPN 3 0X X
O = Occurrence

= Severity
= Detection

0, 1 10

RPN 1 Ixix
RPN 1,000
10x10x10

411 415
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PARTNAVE IMIS101-XB

FMEA COMMITTEE: PM, PE, SPC, R&D, QA

RNCTIONGF FALLRE ERECTC(F
PROCESS MIE FALLRE
1Srigring 11 111 Wtk Seet
Wik Sheet
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Wik Wik Sheet
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Heatsink

FAILURE MODE&EFFECTS ANALYSIS PROCESS

PROCESS NAME: Tower Heat Sink Assembly
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)

PART NAME: IMTS-1012-XB

PART NO: TS-1164-2

FMEA COMMITTEE: PM, PE, SPC, R&D, QA

FUNCTION OF
PROCESS

2.Brazing ( Cont..)

3N2Baking

4.Leakage

5..Cleaning

25

42

FAILURE
MODE

Brazing

Brazing

EFFECT OF
FAILURE

251

311

(Oxidation)

411

421

511

(NCG)

FAILURE MODE&EFFECTS ANALYSIS PROCESS
PROCESS NAME: Tower Heat Sink Assembly

CUSTOMER: XXX
CAUSE OF CURRENT CURRENT
FAILURE CONTROLS STATUS
O D RPN
B!l E
VieT
a 9 wrdr 30
(POM)
a 855 20
(POM)
a 733 6
(POM)
a 732 &
(POM)
a 854 160
Brazing (POM)

RECOMMENDED
CORRECTIVE
ACTION

(POM)

(POM)

(DOE)

Brazing

ACTION

BY

(RSD)

(PE)

(PE)

FMEA Number: TE-001
Date (Orig.): 24/08/2002
Date (Rev.): 15/01/2003

CORREC

TION
DUE
DATE

16/09/02

6/01/03

29/11/02

9/12/02

28/11/02

ACTION
TAKEN

(NCG)

m

C
vV C
2

REVISED
STATUS

0

D RPN
E

I

2 20



410 ()
PART NAME: IMTS-1012-XB
PART NO: TS-1164-2
FMEA COMMITTEE: PM, PE, SPC, R&D, QA

FUNCTION OF FAILURE EFFECT OF
PROCESS MODE FAILURE

5.Cleaning ( 51 512
Cont..)

Brazing

6.Water 6.1 ‘ 6.11
Charging-
Seasoning

7. Water 71 711
Charging-
Degassing

FAILURE MODE&EFFECTS ANALYSIS PROCESS
PROCESS NAME: Tower Heat Sink Assembly

CAUSE OF
FAILURE

b1

Brazing

CUSTOMER: XXX

CURRENT
CONTROLS

(POM)

(POM)

(POM)

CURRENT
STATUS

0

c
(O}
6

RPN

240

168

192

224

RECOMMENDED
CORRECTIVE
ACTION

Brazing

Brazing

(DOF)

(Exhaust)

ACTION
BY

(PE)

(PE)

(R&D)

(R&D)

FMEA Number: TE-001
Date (Orig.): 24/08/2002
Date (Rev.): 15/01/2003

CORREC ACTION
TION TAKEN
DUE
DATE

28/11/02

28/11/02

3/01/03

13/12/02

REVISED
STATUS

0

C
C
4

D RPN
E
T
2 64
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PART NAME: IMTS-1012-XB
PART NO: TS-1164-2
FMEA COMMITTEE: PM, PE, SPC, R&D, QA

FUNCTION OF FAILURE EFFECT OF
PROCESS MODE FAILURE
8 Flatness 81 811
9. Insert Fin 91 911
912

FAILURE MODE&EFFECTS ANALYSIS PROCESS

CAUSE OF
FAILURE

a.l

CURRENT
CONTROLS

(POM)

(POM)

(POM)

CURRENT
STATUS
0O RPN
=E

C
2

O < m

3 %

614 A4

854 160

8§46 19

PROCESS NAME: Tower Heat Sink Assembly
CUSTOMER: XXX

RECOMMENDED

«

CORRECTIVE
ACTION

(DOE)

(DOE) M

ACTION
BY

(PE)

FMEA Number: TE-001

Date (Orig.): 24/08/2002

Date (Rev.): 15/01/2003

CORREC
TION
DUE
DATE

14710102

14710102

21112102

21112/02

ACTION
TAKEN

Vi

C
vV C
2

REVISED
STATUS

0

D
E
T
2

RPN

24

[/

48



410 () FAILURE MODE&EFFECTS ANALYSIS PROCESS

PART NAME: IMTS-1012-XB PROCESS NAME: Tower Heat Sink Assembly FMEA Number: TE-001
PART NO: TS-1164-2 CUSTOMER: XXX Date (Orig.): 24/08/2002
FMEA COMMITTEE: PM, PE, SPC, R&D, QA Date (Rev.): 15/01/2003
FUNCTION OF FAILURE EFFECT OF CAUSE OF CURRENT CURRENT RECOMMENDED ~ ACTION  CORREC ACTION REVISED
PROCESS MODE FAILURE FAILURE CONTROLS STATUS CORRECTIVE BY TION TAKEN STATUS
O D RPN ACTION &JTEE O D RPN
BEGg E ECE
PG VCT
9.Insert Fin ( 92 922 . a - 52 4 4 - (PE) 20/09/02 523 3
Cont.)
(POM)
10. QA Thermal 101 1011 a - 844 18 - (QA) 81002 - 8 23 4
Checking Vv (DOE)
(POM)
b. - 8 5 4 160 - (QA) 8/1002 - 8 4 2 ®
102 1021 a - 632 ¥ - (QA) 91202 - 6 12 I
(POM)

(POM)



410 ()
PART NAME: IMTS-1012-XB

PART NO: TS-1164-2
FMEA COMMITTEE: PM, PE, SPC, R&D, QA

FUNCTION OF FAILURE EFFECT OF
PROCESS MODE FAILURE
10. QA Thermal 103 1031 Dt
Checking
104 1041 Dt

FAILURE MODE&EFFECTS ANALYSIS PROCESS

CAUSE OF
FAILURE

PROCESS NAME: Tower Heat Sink Assembly
CUSTOMER: XXX

CURRENT CURRENT RECOMMENDED
CONTROLS STATUS CORRECTIVE
0D RN ACTION
AN
Ve T
G228
(POM)
6 3 2

(POM)

FMEA Number: TE-001
Date (Orig.): 24/08/2002
Date (Rev.): 15/01/2003

ACTION  CORREC ACTION REVISED
BY  TION TAKEN STATUS
&JTEE 0D RN
ECE
verT
Q4 18002 - 712 U
Q4 16102 - 621 L



Brazing
Wick Sheet
(Mesh)
Brazing
Wick Sheet
Brazing
Wick Sheet

Heat Sink Base

Brazing

Heat Sink Base
Nozzle
Wick Sheet

RPN

51.2a
711a
121a
3.1.1a
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9.12.a
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1.2.1b
5.1.1a
9.1.1a
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13.1a
411 .a
92.1a
132.a
24.1a
1.1.1b
2.2.1a
42.1a
9.2.2a
8.1.1a
10.2.1a
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103.1a
2314
8.1.1b

RPN
240
224
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168
160
160
160
160
128
84
70
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54
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42
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40
36
36
36
30
28
24
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