(Labour
Intensive)
400 :

(Capital Intensive)



11

12

13

(Drawing)
14

15

2
(Progressive Dies)
( )
(Compound Dies)
( )
(Combination Dies)
) (Blanking)

(Drawing Dies)

(Die Casting)

(Lower Plate)
(Upper Plate)

(Die)
(Punch)
(Pad)

(Stripper)

13



14

' f (Blank holder)

(Stripper bolt)
(Safety bolt)
(Safety pin)
(Side pin)
(Guide bar)
(Inner slice)
(Stopper) (Front gage) (Rear gage)
(Location pin) (Side gage)
(Ejector pin)
(Spring)
(Urethane)
(Guide post set)
(Stroke end block)
(Stock block)
(Hook)
(Shank)

(Bott)
(Dowel pin)

2. (Injection  Mould)

2.2 (Blow Mould)



2.3

(Compressive Mould)

(Fixed Half)

(Fixed Clamp Plate)
(Cavity Plate)
(Stripper Plate)
(Locating Ring)
(Sprue Bushing)
(Leader Pin)
(Moving Half)

(Moving Clamp Plate)
(Retaining Plate)
f (Core)
(Core Retaining Plate)
(Spacer Block)
(Ejector Plate : Upper)
(Ejector Plate : Lower)
(Leader Pin Bushing)
(Retumn Pin)
(Ejector Pin)
(Ejector Rod)

15



(Accuracy)

(Tryout)

(Upper Die)

(Mass  Production)

Ceromatrix

Devron



(Accuracy)
(Machining)

(Tool Steel)

(Steel)

(Carbon Tool Steel)
(Alloy Tool Steel)

(Die Steel)

(High Speed Steel)

21

17



(Drawing Die)

(Carbide Alloy)
EDM
(Zinc Alloy) - Mild Steel
380°
(70°C)
(Tryout)
(Mould)

- Polyurethane
- Sulfuric Fibre - Sulfur Mineral Fiber

21 ()



21
2.2
2.3
24

31

3.2

3.3

311
312
313
314
315
316
317
318
319
3.1.10
3Ll
3112

321
322
323

331
332
333
334

20

(Lathe Machine)
(Cylindrical Turning)
(Facing)
() (Step Turning)
(Internal Turning)
(Threading)
(Cutting off)
(Taper Turning)
(Bar Work)
(Thin Cylinder Turning)
(Curved Surface Turning)
(Reaming)
(Tapping)
(Drilling Machine) 3
(Upright Drilling Machine)
(Radial Dilling Machine)
(Bench Drilling Machine)
(Milling Machine) 6
(Horizontal Milling Machine)
(Vertical Milling Machine)
(Tool Room Milling Machine)
(Peanomilling)



34

35
Discharge Machine)

3.6

Control Machines)

3.7

335
3.3.6

341
342
343
344

351
352
353

36.1
36.2
363
364
36.5
3.6.6
36.7

20

(Machining Center)
(Copy Milling Machine)
(Electrical Discharge Machine)

(Through Hole Machining)
(Blind Hole Machining)
(Gang Machining)
(Electrode Rotating)
1 (Wire-Cut Electrical

(Right-Angle Machine)
(Grade Machining)
(Second Cut)
(Numerical Control and Computerized Numerical

(NC Milling Machine)
(NC Drilling Machine)
(NC Jig Boring Machine)
(NC Jig Grinder Machine)
(NC Form Grinding Machine)
(NC Copy Grinding Machine)
(NC Electrical Discharge Machine)

3.6.8 Machining Center

311

(Measuring Tools)

3.7.2 Vemier Caliper
3.7.3 Dial Gauge
3.7.4 Dept Micrometer
3.7.5 Gauge Block
3.7.6 Digital Readout



3.8 (Hand Tools)

381 (Non-Edge Tools) D

38.2 (Files) (Straight Filing), ( raw Filing),

(Lathe Filing), (Precision Filing)

3.8.3 Hand Reamer

384 (Hand Grinder)
002 - 001
?

3
L
23
2.
20

3.

56 1 10



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



Radial Drilling Machine
(Milling)
Copy Milling EDM
Wire-Cut EDM
Hight
Gauge, Magnetic Stand

Gauge Block

Hardchrome

2,2

23

Radial Drilling Machine

(Milling)
Copy Milling
Height ~ Vernier Caliper
Gauge
Hardchrome Hardchrome



24

400

(MIDI)

NICS

(ISTA : International Special Tooling Association)

2.0
NICS 2.0



15

NC

11,656

25



2,300

3,000

1,640

1,360

700

91.10

10 9,240
340.000

10-19 1,379
20-49 91
50-99 180
100-199 98

200 18

19
570,000
J
4

66

37

21

26

79.30

46

7)



2530)

800

(NICS)

2521
13.90 2518
2523 2528 1200

20
46.80

21

16.9
350
82



2
2529
525
3
69.50
500
24.60
70
50
2523
4
2521 61.18

400-500

44.65

5
300
2530
2529
46
15
10
2523

28

2524 15

2530 40

2507
2,000
200

2524
2529
2,000
20



(BO)

Down)

(Pick-up)

29

ASIAN
(MOI)

(Pick-up)
CKD (Complete Knocked
(Local Content)
Chassis With  Windshield
Double Cab Station Wagon



(Pick-up)
42-68.5
1
L
11
(Cylinder Head) (Piston)
Valve) (Connecting Rod)
(Gasket)
12
Belt) (Fan) (Oll Filter)
(Distributor) (Spark Plug)
(Accelerator Cable)
13
(Wiper)
14
(Battery Cable)
15

Silencer)

(Piston Ring)

2534

CKD

20 CBU (Complete Build Unit)

. 2535

A

(Intake and

(Crankshaft) (Timing Chain)
(Radiator)
(Air Filter Housing)
(Alternator) (Starter Motor)

(Spark Plug Cable)

(Exhaust Pipe)

30

(Cylinder Block)
Exhaust

(Transmission

(Exhaust



16
(Fuel Filter)
L7
18
(Roof Side Inner & Garment) J

Weatherstrip)
19
1.10
(Door Glass)
11
(Tum Signal Lamp)
112
(Front Stabilizer Bar)
113
(Cover) (Brake Tube)
Bump)
1.14
Cable) (Clutch Line)
1.15
(Bonnet)
1.16
117
(Gear)

118

(Bumper)

(Gear Stem)

Rod)
119

(Differential) (Driveshatt)

(Carpet)
(Handle Window Regulator)

(License Plate Lamp)

kil

' (Fuel Tank)
(Gauge)
(Alloy Wheel) (Tyre & Tube)
(Sound Proofing)
(Door Trim) ( visor)

(Door

(Seat Adjustment Headrest)
(Glass Weatherstrip Wind-Shield)

(Glass Weatherstrip)

(Tail Lamp)
(Room Lamp)

(Single Lamp)

(Transverse Arm)

(Strutaxle)
(Brake Disc)
(Lever Parking Brake) (Foot
" " (Clutch Disc) (Clutch
(Gear Housing) (Gearshatt)
(Gasket)
(Steering Wheel) (Steering

(Prop Shaft) (Universal Joint)

(Fuel Pipe)



2

1.20 (Dashboard)
(Speedmeter) (Technometer) (Fuel Guage) (Temperature
Gauge) (Switch)
12
(Aircondition) (Radio) (Safety Belt)
2. ?
: 5
21
211 (Cylinder Block) (Cylinder
Head)
212 (Air Filter)
(Fuel Tank)
213 (Piston)
(Gear Housing)
2.14 (Intake & Exhaust Valve)
(Driveshaft) (Connecting Rod) (Crankshaft)
2.15
2.2
(Dashboard) (Bumper) (Steering Wheel)
2.3 (Transmission
Belt) (Glass Weatherstrip)
2.4
241 (Single  Lamp) (Tall
Lamp) (Tun Signal Lamp)
242 1 (Alternator)
(Starter)

25
(Safety Glass)

(Gasket)



2.3

(piston & ring)
(intake and exhaust valve)
(spring valve)
(timing chain cover)
(engine gasket)
(exhaust manifold)
(connecting rod bearing)
- Main bearing
(flywheel)
(crankshaft pulley)
- Engine assy
- Engine mounting with bracket
- Engine under cover
(rubber seal)
(cooling fan bland)
(fan shroud)
(fan pulley)
- Water reserve tank
(transmission belt)
(radiator)
(radiator cap)
(ail filter)
- Air filter element
(air filter housing)
(accelerator cable)
(ail lever gauge)
(spark plug)

3



(ignition cain
(timing chain cover)
- Control cable
- Other blacket
(rubber hose)
(hydraulic hoist)
(alternator)
(starter motor)
(battery)
- Battery holder
- Battery tray
- Regulator
(wiper motor)
( )
(blade wiper)
- Cleaning tank
- Switch magnetic assy
- Washer nozzle & hose
(generator)

- Chassis wiring harness
- Sub wiring harness
(spark plug cable)
(attery cable)
- Body ground cable
- Fuse hox
(exhaust pipe)
(tail pipe)
(muffler)
- Bracket & clamp



(fuel tank gauge)
(fuel pige & tube)
(fuel filter)
- Fuel strainer
- Fuel tank assy
- Bracket & supporter

(tyre & tube)
- Wheel
(sound proofing)
(roof side inner & garment)
J(carpet & rubber mat)
- Carpet & floor mat
- Jack assy
- Headlining assy

(door trim)

(arm rest)
- Cowl side trim
- Trim room partition
- Pillar garment
- Parcel shelf
- Scuff plate

(centre console)

(handle door window regulator)
(door weatherstrip)
- Spare wheel cover
- Protector fuel tank

1



10.

11

12

13

- Tools and hag

(seat adjustment headrest)
- Seat frame
- Seat cover
- Foam & pad

(glass weatherstrip windshield)
(door glass)
(0lass weatherstrip)
- Windshield
- Back window
(safety glass)
(turn signal lamp) /
(tail lamp) /
(single lamp) /
(room lamp) /
(combination lamp) /
(front-rear leaf) /

(front-rear coil spring)
(front stabilizer bar) /
(rear shock absorber) /
(front shock absorber) /
(drum brake & disc brake)
(brake tube)
- Brake pipe /
(cover)

(lever parking brake, cable parking brake)



14,

15.

16.

17.

18,

19

(bumper)

- Disc brake part

- Shoe and lining
(brake pedal)
(brake lining)
(Clutch disc)

(clutch cable, lining)
- Return spring

(Clutch pedal)
- Hose, vacuum
- Bracket & connecting parts

- Rear panel
(firewall)
- Engine compartment assy
- Fender assy
- Fender Reinforcement
- Hinge & other
- Hood assy
- Finish truck

(front-rear spring bumper)

(transmission control)

(steering column)

- Horn control cover
- Switch unit support
- Protection knob

3



20. - (hom)
(safety belt)
- Splash guard

(radio)
(air-condition)
(tool sets)
2.3

31

(OEM)
311

(REM)

(OEM)



3.1.2
3121
3122
3123
2

3.2

(REM)

39



70

11

(Process Technology)

(Casting)

(Pressure  Casting)

(

@ )
(blow holes)

UNISEARCH 1990)

(pin- holes)

40

(Gravity Casting)



(Aluminium  Die  Casting)

Standards)
12 (Press and Sheet Metal Work)
15
2
(Stamping) (Drawing)
2-3

Progressive Dies
13 (Forging)

JISA 2527 ( UNISEARCH 1990)
30 6000

(Drop Hammer) 3

Hydraulic Press
14 (Machining)

4

(Induction  Furnance)

(Industrial

20
14

Mechanical

(Job Shops)

23
( 10 )
(Flexible Machinery System)

Cutting



Toois
15 (Heat Treatment)
(Mass Production)
16 (Plating)
5
500 (Chula Unisearch 1990)
/
L7 (Molds and Dies)
3
(Injection Molds) (Die Casting)
2

Digital Read-out Copy Milling
Progressive Die

2. ? ?  (Production Management Technology)

10-15

EDM, Wire-Cut EDM
CNC Milling

&2



am
(TQC) (TPM)

30

(MRP 1)

(SPQ)

Labour Intensive



19

(QCC)

Jigs Tools

Value Analysis  Value Engineering



Tools Dies



2514 2519

11

(BOI)
Hardware 3

Input : Keyhoard . Mouse
Output : Monitor 1Printer
. CPU (Main Memory) 1Hard/Floppy Disk Drive



47

12

80-100 '

80-100 Disc Magnetic, Spindle Motor, Computer Cord

- Floppy Disc Drive

80-100 )
Frame, Resistor, Head Carriage
- Hard Disc Drive
Card Assembly, Stainless, Steel,



- Keyboard
30-100 IC, PCB, Key Switch
Cable, Top/Bottom Case
13
131

65.78%

30

IBM

132

(Document Facsimile) ‘ "



49

2508
CCITT. (The Consultative for International Telegraph and Telephone)

21
25
Thermal Head, Eprom Lens
75 Panel Power Supply
94.2
5.22
2.2

221

Low End
2,000-12,000 /
Middle End
(
12,000-25,000  /
High End



31

2.2.2

60

30

50

33



32
321

50

322

2532

ol



41

100

20

AT&T NISUKO

BOI

10

100

Key Telephone

BOI

52

60-100



80

42

421

PANASONIC

422

50

90

53



11

12

13

21

80
211 (Non-Mechanical Toys)



55

212 (Mechanical Toys) :

0.EM
(Original - Equipment  Manufacturing)
2.2 10
5 ) ’
70
2.3
30 )
0 3
?
L ,
11 (PS High Impact)
(PS) (PP) (PE)
12

80



30 %

- 10 %
15 %
25 %
20 %
100 %
21
39 39
22
1
23 ,
" 35 %
30 %
20 %
15 %
100 %
55 %
( )

20 %



12

11

24

25 %
100 %

57



400
90 50
(Labor
Intensive) (GSP)
300
)
/ 60 % 85 %
v 30 % 5%
10 % 10 %
25
)
2,
65 '

10 23



59

1
50
2-3
(EC)
28
EC 1 2533
2
7
0.EM. (Original Equipment Manufacturing)
?
L (Joint Venture)



Niirberg Fairs Hong Kong Toys Fair



11 3

PVC (Poly vinyl chloride) EVA (Ethyl vinyl acitate)
PVC
12 (Beach Sandal)
EVA
EVA 100%
13
EVA EVA
14
EVA EVA ,
2.
2
21
2.2
3,
31

32



41

4.2

No.
No.
No.
No.

10-12
14
-12
510

30..40

800-1800



77

5

PU (Polyurethane”

PU

FOB (Free On Board)

PVC

35

25

80

63

EVA, PVC

10-20



(Insole)

0

10

Goodyear System
(Double Sewing)
2. Mackrey System

3. Cemented System

4. Direct Vulcaring System

60 : 40

30

Polyvinyl Chloride

15

65



CONVERSE

NIKE

10

3

Injection System
PVC

65

PVC (Polyvinyl Chloride)

ADIDAS



11

111

112

Anthocyanin Pigment



6/

Anthocyanin

113
Sulphur- Staining
Sulphur Compound
Tin Sulphur ~ Sulphur Staining
12

Vinyls, Epoxies
Phenolics

1.3
14
141
026 . Liner
Liner
2 PVC Compound

Polyethylene PVC

142



(Bridges)
Liner

143

Maxi Crown
Liner

144
Liner

145

Maxi Cap

PVC Compound

Folding

(Double Seam)

(Notch)

Maxi

Maxi Crown

Twist- off

50

Sanitary Can



(Hooking)

Seam
Can

(Bumping)

Flanging

Double Seam

Lock

2
1 Drawn and Wall Ironed Can

Side Seam

Side Seam

DWI Can

2. Drawn and Redrawn Can (DRD)

DW' Can

41

(Black Plate)

59

Side
Two Pieces



4.2
4.3
44

66.2
59 41

6.1

6.11

6.1.2

(Tin Plate)

(Tin Free Plate)

90

30

10

118

10



90
6.2
1.
11
1.11
1.12
113
12
Plastic) U
13
14

(Regid)

1

(Woven



[/

15 (Semi-Regid)
16 (Shrile Package)

17 (Air-Cap)

800
67

10-75

10-15

18

11
300-400



3
PP
PP HDPE
2
4
4.1
Demand)
4.2

22

PE

13

142

LDPE, LLDPE HDPE
40

234 10

7
(Derived

12
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