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(Plan and Define Program )

Voice of customer

41
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(House Of Quality)
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( Quantity data )
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3
Substitute Quality Characteristics
3 Technical Response '
6  Competiive  Technical
Benchmarks 7 Target Value
4, Relationsips

Substitute Quality Characteristics
5. Technical Correlation
Substitute ~ Quality ~ Characteristics

6. Competitive Benchmarks

T. Target Setting
Substitute Quality Characteristics

(House Of Quality HOQ )
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43
411 (Customer Needs and Benefits )
( Voice of
Customer ) il

(Voice of Customer )
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' 'H " ( Affinity Diagram ) 47

(Hierarchical Structure )
?

(True Need )

. ( Breakthrough )
412 Planning Matrix
411
( Qualitative Data )
( Quantitive Data )
? Planning Matrix
Planning Matrix ?
( Short-term
Customer Satisfaction ) ( Long-term Customer

Satisfaction )
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414 Relationship
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3 ?
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Impact of Substiute Quality Charactenistics on
Customer Need
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415 Substitute Quality Characteristics
( Priorities of Substitute Quality Characteristics )
Substitute  Quality Characteristics

( Customer Need )
Substitte  Quality Characteristics ( Relative
Contrioution of The Substitute Quality Characteristics to overall Customer Safisfaction)
Quanttative Data )
Substitute
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Substitute  Quality Characteristics
Customer Need
) Substitute  Quality
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5
O6=45
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9
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Characteristics
Substitute
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416 Technical  Correlation
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4.2 2
(Product Design and Development)

2

Mooe and Effects Analysis,DFVEEA )

4.15
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( Desgn  Failure
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(Product Design and Development)

DAVEA
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Input

Design Failure
Mode and Effects
Analysis 1DFVEA

Output
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43 3
(PROCESS DESIGN AND DEVELOPMENT VERIFICATION)

3
( PROCESS DESIGN AND DEVELOPMENT VERIFICATION )
1 2
1 2" #
3
(Failre Mode and Effects Analysis  FVEA)
3
1 (Relation Diagram)
2 (Tree Diagram)
3 (Causes and Effects Diagram)
4.16
1
(Man )1
(Dee Casting Machine) 1 ?
( Peripheral Equipment), (De), (Method
) ! (Matenal ) /
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(Process Design and Development )

( - Input
3
DAVEA
Ir
?
i Process Failure
Mode and Effects
Analysis 1PFMEA
Output
PAVEA (— 3
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( Falure Moce and
Effects Analysis ) 44

44

(CheckSest)

( Pareto Diagram)

/ ( Cause and Effect
Diagram)
(Tree Diagram)

( Relations Diagram )

(FMEA)
AVEA
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( Relation

Diagram )
( Graphical Aid )
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(Tree Diagram ) ( Cause and
effect Diagram ) ' ( Relation Diagram )
7
(Man), (Die Casting Machine) 1
( Peripheral Equipment ), (Die )1 ?
(Method ) ( Measurement ) (Material y
3

( Failure Mode and Effects Analysis ~ FMEA )

4.3.5 ? ( Failure
Mode and Effects Analysis FMEA)
( FMEA )

? FMEA

(FMEA)

( Preventive Action )
( FMEA )
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Living Document

? (Control
Plan ) FMEA

FMEA

FMEA ?

4 ( Stamatis,1995:184 )

2, ? ( Process
Flowchart )
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0) ()"
4
( Severity, )
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(Occurance )
(' Detection )
( Root Cause )
Occurance
Detection Detection
Occurance
6. (Risk Priority Number RPN )
( Risk  Priority
Number RPN Severity Occurance  Detection

RPN
( Ford, 1992)
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(RPN) FMVEA RPN
. Seventy
‘ Occurance
. Detection
Severity
Seventy
( Root Cause )
HVEA  Seventy
Occurance Detection
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( Engineering  specification ) Requirement
Detection
('Sample Size )
? 7!
Occurance
Detection
45
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RPN 100
Stamatis, 1995)
W Threshold
' 10 1

10 o1

10

J (Statistical Confidence )
90%
90%
RPN 10x10x10=1000
90% 1000 900
Threshold RPN 1000-900 = 100
RPN

100
0%

99%
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| 436.1

4.26

?

MIL-STD 105D

Liner
X-Ray

*

4.5

Liner Liner

AQL = 1%

Liner

4.21

176



(Supplier)
7 1
10%
0-1 % 100%
6-10 % 80%

4.26

2-5%
11-15%

90%
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A

? A MIL-STD 105D
AQL= 1%
1
2.
V
436.2 i
79
U
1
? v
5
? 1
?
2 428 | 429
First  First

Out (FIFO) 3 ?



Aluminium Spec.. AS10

AL

4.28

ADC12

sy

180
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4.35.4

?
. ?

].
Check list
1 1 ?
1 9
4.30
431
432
-2



2
(Robot)

4.Peripheral
equipment

5.Holding
furnace

(=2} (&3] I~ w N
R

© ©o0 g4 o oo B~ W N
_—_ T S I = = —=

NS

Die lube

s~ oW
= &£ ==

Spray
Ac'

—
-

NS
- —

Dosing

@

4.30

Die cooling system

Robot
Robot

Hydraulic ~ PUMP 1MG5

«

Slide core

Die cooling system

Hydraulic |

. Hydraulic

Ejector

Limit switch
Plunger
Heating

Die spraying unit

Spray

Slide core

185



L. (Plunger Sleeve)

2. (PlungerTip )
(Clamp)

4,

5. Shot Sleeve

6. Fix

. Moving Fix

8.

9.

10. Moving Ejector Rod

1. Ejector Rod

12.

1- Die Cooling System

14,

1-  Limit Core M1,M2,M3,M4

16..  Limit Switch

17. Die Spraying Unit

18, Robot ? !

19, Filling Test

20. Test 50%  Test Robot

21. 1

22. 2

23. 100% 4

431

186
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2
L Auto Spray

2. Heating Qil Unit

3.

4,

b. Ejector Rod

6.

1. Ejector Rod
8. Moving

9. Fix
10. 2

11 Die Cooling

System

12, ?

13. Shot Sleeve

14, Hydraulic Limit

Switch

15. Limit Switch

16.  tr  Slide Core M1.M2.M3.M4

2 43
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43.6.5

332
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(Die Cooling System )
(Oil Heating Unit)
(Plunger Lubrication Unit)

ADC 12

180+/-20
Die Spraying Unit
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L Die Cooling System Heating Unit
Die Spraying  Unit (Plunger Lubrication
Unit )

1, 4.33
4.34
3. ? Dosing and Holding Fumace
4.35
4, (Robot) 4.36

4.30

4.37
1. Die Spraying Unit 4.38



Mohil Gear630

Mobil Gear630

Plunger Tip

S14

4.33

?

Tip
HPC46

Mobil Gear630

191
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1 /
2. Holding /
Melting Flussel 1011
Thermocouple Electrode /
Slag Mettal Cote
4. /

Disorder Flame Monitoring

4.34
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Dosing and Holding Furnace

? /
/
/
Mobil ALM0627
Electrode Riser Tube /
Dosing /
Filling test
/
Slag Filling Cone Flussel 1011
/
/

4.35 Dosing and Holding Furnace
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1 /
5 /
Mobil
Almo527
_ Mobilux EP2 I
2. /

4.36
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m «
L 1
2 110
31 280
4, 69
) 1000
Dosina
L . 12
2. . 54
3.Dosing File 5.00-F67
4.Difference Pressure 47410
5.Compensation 2
Daosing Time 1215
7.After Running Time 15-16
8. 680+-10
151 . 375
2V1 Slow Speed 45
3V1 Fast Speed 55
4.P13 55-65
5Vc Plunger Speed / 3234
6.Die Locking Force KN 9000
7.Solidlfication Time 133
OPlunger Cooling Time 30
9.Die Cooling Time 30
10. Cycle Time 84-100
11. Pressure Nitrigen 120:126

4.31



196

Die Spraying Unit

1. /
2. Regulator Guage /
/
4, /
/
6. Solenoid Valve Limit Switch /
Manual Mode
7. /
?
L Clamping part /
Support Part
2. ' /
/

4.38 Die Spraying Unit
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Lab

Lab ?

Lab



(Plunger Tip )

198

Friction

120-126

4.33
4.34

Dosing and Holding Furnace

( Robot ) 4.36



4.39

4.39

Downtime

199



4.31

4.39

Unit

Ol Unit

4.39

441

( Filling Rate )

Oil Heating Unit

Fix

Fix

200

Oil Heating

Heating

4.40



Dosing Unit
S1
V2 Fast Speed
Vc Plunger speed
Die Locking Force
Die Cooling Time
Casting Pressure PI3
N2 6MG1/6MG2

Ejector Pin

440

680+/-10
375 mm
55%

3.2-3.4 mls
9000 KN
30 sec
55-65%
120-126 Bar

280 C
240 ¢

Heating Oil Unit

Sprue Bush
Insert Pin

201

70 PSI

Slide Core



1

2 Limit Switch

3 Ejector Pin

4 Ejector Rod No0.11004 4

5.Shot Sleeve No.080001

6 Plunger Tip 110
7 M24x160 16

8 Plunger M20x270 6

9 Ejector Rod M24x170 4

10. Fix 40 10
11. Move 35 10
12, Die Heating Unit
13. Die Cooling System
14, Hydraulic Plunger
Lubrication Unit
15, Plunger 25 1

60 1
16.

441

202
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overheat

1+

V] QFD

4.39
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43.6.6
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43671 7

4.42



4.42
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207

1S09000
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CUN

2 3

6

2 3

0

D RN

80¢
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D RN

720

0

D RN

60¢



4.6

recyde
reqyde suap  soEp
0P
e so@
recyde scrap recyde
P

D RN

6 18



4.6 ?

0 D RN
O D RN
! 5 2 2 2
recyde sorap
4 6 0
4 2 1 8

fecyde scrap oycle time ,
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recycle sorap

D RN

8

0

D RN

[AY4
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0ydle time

24

D RN

8 I

0

D RN



'4.6 ]

0 D RN
0 D RN
8 5 3 10
ALUX
FLUX £
FLUX
8 6 3 4
ALUX
6 4 8 1@ ?
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Process
Control Sheet

Process cortrol

D RN

6 40

6 3%
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6704/-10

5

D RN
Ql Heating 7 245
Unit
4 18
DOSNG UNIT

d
Dosing
Dosing unit

unt

0

D RN
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SPRAYING

DE

8110

D RPN

OD RN

LT¢
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D RN

8 20

6 9

al

Ol hesting unit heeting un

0D RN
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PLUNGER 4
LUBRICATICN
UNT

DE 4
HATNG &
COCLNG  UNT

D RN

6 10 ;
Plunger
Lubrication unit Lukvication urit
3

Plunger

0

D RN
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1201%

3

120

0

D RN

0¢¢



4.6

ol unit

codling

hedting

de

2

5

6

28

X0

42

0

D RN



46

0

D RN

¢ee



4.6

»

».

»

D RN

5 A

8 5/

ODRN

[0
co
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plunger

D RN

0

D RN

144



4.6

runner

Cte 6

dosing unit

Supplier

D RN

0

D RN
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D RN

p RN

9¢¢
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D RN

Heating al 3

19

%

0

D RPN

LeC
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15

0D RN

8¢¢
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0 D RN
7 7
B0 1500 S
S
5 4w

Gate

0

D RN

6¢¢
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0
Liney 8 6 "
[
Xray
8 7
8 9

D RN

6 28

liner
liner

3 26

4 28

0€¢
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D RPN

o o

9 567

3 168

o D RPN
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4.4 4
(Product and Process Validation)
3
(Process Failure Mode and
Effects Analysis 1PFMEA )

4
2 3 ? ( Production Trial Run )
( Validate )
1
?
Production Control  Plan ?
4 4 443
Production Control Plan
? ( Living Document )
] ?
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(Product and Process Validation )

Input

PFMEA 3

nmmasenaauasUiuluilY nss
HALNITN N TLLIBINTTLIUNITHAR ADL
o - - -ﬂ' v -

Mnsuana s e Wilensrusunisuan
a:d - - - o (d.
NUUTEANTNINEINITERRANRANTUTN

AALIALAIAYILHBINITIBIGNAT

Output

Lmuﬂfmaum:mun'\mﬁm / 4

( Production Control Plan’)

4.43 4
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( Living Document )



4.7

' INGOT
RETURN SCRAP

CHARGE

(Production Control Plan )

PACKING LIST

JIS ADC12

INGOT RETURN SCRAP
RETURN SCRAP 30

1 f



4.7

(Production Control Plan )

720+/-10

600+/-10

2-4

03

LEC



4.7

BUHLER1100

DOSING FURNACE
(WESTROMAT )
EXTRACTIVE MACHINE
(FANUC)

(TOSHIBA)

( PERIPHERAL EQUIPMENT)

(Production Control Plan )



4.7

(Production Control Plan )

BUHLER1100
DOSING FURNACE
(WESTROMAT ) "y
EXTRACTIVE MACHINE
(FANUC )

(TOSHIBA) ?
(PERIPHERAL EQUIPMENT)
BUHLER1100
DOSING FURNACE 2
(WESTROMAT ) machine
EXTRACTIVE MACHINE
(FANUC)

(TOSHIBA) 670-690

( PERIPHERAL EQUIPMENT)

X-RAY

X-RAY
VERNIER

VERNIER

DOSING
FURNACE

100%

6€¢



4.7

BUHLER1100

, OVERFLOW

10T NO.

( Production Control Plan )

achine

OVERFLOW

180+/-20

X-RAY

X-RAY

CMM

VERNIER

Die Heating&
Cooling system
100% !

100%  RACK

1 1
1 1
1 1
5 1

174
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( Production Control Plan )

100%

100%

MIL-STD 105D
| AQL = 1%

100%
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( Production Control Plan )

MIL-STD 105E
IAQL = 1%
100%  RACK

100%
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4.5 5
(Feedback, Assessment and Corrective Action )
5 ?
4
3
( Production Control Plan )
4
RPN ?
?
5 4.44
/ 5

( Feedback 1Assessment and Corrective Action )

Input
5

%

4.44 5
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5
(Advanced Product Quality Planning ) 4.45

(APQP )

1 - QFD

3 FMEA

v

T8N 4 NINAKBLNTT 1K T

< | unuALAN

v A1 RPN

sreizi 5 msdssiiunanisldunuanniw %UBAURENTTLIAUNNG

- v <4
NAR UATHNANRIAL

4.45
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