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5.2.4
(Profile Copy)
(Surface Copy)
11 'y
5.2.5

(Rough Grinding)

(Hand Grinder)
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(Rework)

(Mass Production)

(Dispatching)

(Progress Report)
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SPOT & ASM

10.

]
1
(Design) DIS
(Model Making) M/D
1 (Machining 1) MIC 1
2 (Machining 2) MIC 2
3 (Machining 3) MIC 3
(Profile Copy) PIF
(Surface Copy) SIF
(Rough Grinding) RIG

(Spotting and Assembly)

(Try-out) T/0
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11. (Rework) RIW
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5.1

1 2

DATSUN DS
DS

DS

NIS5Ain N5
NS
NS

NB
TOYOTA TR

ISUzU 1B

A - DATSUN Al
5 = DATSIN 521

6 = DATSUN 620
T = DATSUN 720

2 = NISSAN 2200
6 = NISSAN 620
7'= NISSAN 720

0 = NISSAN BIG M

1 = TOYOTA RN 10
2 - TOYOTA RN 20, 25
3 = TOYOTA RN 30, A0
A = TOYOTA RN 50, 60
8 = TOYOTA RN 80

g

0 = TOYOTA MTY X
2 = I1SUZU KB 20
2 = I1SUZU KBZ

01
02

03
0A

05
06
07
08
09

—
o

11
12
20
21
2 =
23 =

25

01
02

03
0A

05
06

H = SHEARING
( SHEAR,
PL = PLASVA

( )
BL = BLANKING

Pl

PIERCING

TR = TRIMMING

DR = DRAWING

RD = REDRAWING

FO = FORMING

11, 12
/

12

o 0
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MAZDA  MD 1 = MAZDA 1000, 1200
D 6 = MAZDA 1600
VB 6 = MAZDA 1600, 2200

MITSUBISHI M5 2 = MITSUBISHI L200

59 6

} n »

26
21
28 = ¥

29 = )
30 =

32 = LTn bi

35 =
3 =

37 - =
B —
39 =

798

9, 10 11, 12
5

SE = SEPERATING

BE = BENDING
& V

FL = FLANGING

CURLING

cu

BU = BURRING

NO = NOTCHING

BM = EMBOSSING
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MITSUBISHI
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MITSUBISHI L200

L.
2.
MITSUBISHI L200 5.2
3.
4. 2
3 (M aster Schedule) (Gantt

Chart)

MITSUBISHI L200- .

5.3



DIS KD MCL MIC2 HIC3 PIF SIF RIG SPOT TIO [ *}
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5.2 b
MITSUBISHI L 200

DIS (2) MD (3) MICL (4) MIC2 (5) MIC3 (6) PIF (1) SIF (8) RIG

A o
1 2 3 4 5
MS-2-0-34, 01-FO-/3-1 RM5X1BH 1 4B
MS-2-0-34, 01-TR-2/3-4 Rus X13% 1 43
MS-2-0-34, 01-PI-3/3-1 Rus X135 1 A B
MS-2-0-34, 02-BL-1/4-1 STOX 40 1 5N 8
MS-2-0-34, 02-FO-2/4-1 STAX M0 1 6N 8
MS-2-0-34, 02-PI-3/4-1 STAX M0 1 B 5
MS-2-0-34, 02-BU-4/4- STOX MM 1 b 5
MS-2-0-34, (3-FO-H/3- RBXBH 1 A B
MS-2-0-34, 03-FL-2/3-1 RBX1H 1 2 U
MS-2-0-34, 03-PI-3/3-1 RBX1B 1 4B

216 4 168

Tl

it ) .
6 7 8 9 101

N2 %% %R

2 M2 0% M

8% %0 %R

4 8 %

4 8 %

4 8 4

4 8 4

% 6 080 oM

A 122 6% B8R

B8 2% % % B

% 464 12 304 5% 312 248

(9) SPOT &ASM (10) T/0



MS-2-0-34, 04-BL-1/3-0
MS-2-0-34, 04-P1-2/3-0
MS-2-0-34, 04-F0-3/3-0
MS-2-0-34, 05-FO-1/2-1
MS-2-0-34, 05-P1-2/2-1
MS-2-0-34, 06-BL-1/3-1
MS-2-0-34, 06-BE-2/3-1
MS-2-0-34, 06-PI-3/3-1

v

ST %X 10
ST %X 10
ST %X 10

ST 135 X 1150
ST 135 X 1150

ST 68 X106
ST 68 X106

ST 68 X106

1

(8) RIG

Im-a =3

3

4

5

b 1 1

16

8

o 1

2
2

16
16

1

16

2

6

7

B R

(9) SPOT 1ASM
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8

o 5
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)
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BRRN B

S8 B8N 3B ®

MS-2-0-34, 07-BL-1/5-1

-2-0-34, 07-P1-2/5-1
MS-2-0-34, 07-CU-3/5-1

-2-0-34, 07-CU-4/5-1
MS-2-0-34, 07-FO-5/5-1
MS-2-0-34, 08-BL-1/5-1

-2-0-34, 08-PI-2/5-1
MS-2-0-34, 08-CU-3/5-1
NS-2-0-34, 08-CU-4/5-1
MS-2-0-34, 08-FO-5/5-1
MS-2-0-34, 09-BL-1/2-1
MS-2-0-34, 09-FO-2/2-1

ST 90 X100
ST90 X 100
ST90 X 100
ST 90 X 100
ST 90 X 100
ST 100 X 106
ST 100 X 105
ST 100 X 106
ST 100 X 105
ST 100 X 105
ST 8 X215
ST 8 X215

[ B ST e i el Y SE N TN TS T G TG T

12 3 4
16 16

oo

5

2
2
2
IV
2
2

1Y
2
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2
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HS-2-0-34, 010134
MS-20-34, 01-TR-2/3-1
MS-2-0-34, 01-P1-303-1

SPOT, AM
T
RIW
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o ft. 2835 _
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18 3 1§0 A . 91% 1 51?J
& 14&/5 zalmg ; : l%lll % )
104
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i
240 3
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b 15)
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5.3.2
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(Outside Maker)
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Ua J
1 |\]’ 1 1 1 ) 1*
MS-2-0-34, OI-FO-1/3-I
GAS CUT & WELD. SHA.

MOULD PATTERN WEL SHAPER M/C LAX = LATHE M/C EDM = EDM WIRE CUT M/C

= COPY MODEL LAY = LAY-OUT COP = COPY M/C RAD = DRILLING M/C  HWL = ROUGH GRINDING
= PROFILE GAUGE PLA = PLANER M/C MIL = MILLING M/C  GRI = GRINDING M/C | HW2 = SPOT ' ASM
|3 | . ' —_—— ' —_—
PUNCH HOLDER
PUNCH AC casting FTA (P 1 H2 TI0
BLANK HOLDER
DIE HOLDER mC  CASTING PA QP
DIE BLOCK
OTHER
a3 \
PUNCH HOLDER
PUNCH 27 10/7 18/7 21/7 /7 217 30/7 5/8 6/8 |7 198
AC CAST  PLA — COP HW RD 2 GUI -
C fUST
BLANK HOLDER { % EOALFO AND™ L1 CE B .OCK
CILERICE AD fUST
-PRE :sinc TIO .
DIE HOLDER
DIE BLOCK 21 1077 18/7 21/7 2117 29/7
FVC ST pra ! cop HW RD
STOCK PART -
QuD¢ PO LT
ORDER PART
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5.3.5 (Dispatching)

(Delays)

(Over Capacity)

5.6

5.3.6 (Progress Report)
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SPOT & ASM
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1
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(

)
(Feed Rate)

(Cutting Speeds)
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5.4.1

Side Pin
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] Center Line
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5.3
( )
5-10
5-15
A+ 10
A-0
L 21
2w
Side Pin 1 %« 2
5-10
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(Cutting Tool)

5.4.2.1

(Spindle)
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(Nomogram)

100

50

75

420 /

60
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(Rough Turning)

(Cemented Carbide)

(Cast lron)
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5.4

DIAMETER OF WORK IN MILLIMETRES

16 2 33 45 65 9

CONDITION OF MATERIAL

EC.

KB 3 6 10 12 | 20| 25 | 39|50 |75 | 100 Free cuting
PM. '\\\\ \ S Soft
3000 \\ N M Medium
AR LAY H  Hard
2600 N \ \.\\ I \, L\A T Tougn
K=o\ \ \ INC N 3 | \I ]\ A Allov
1500 BONG NG NI AN NGNS NG 2N T Alln;
L RS A
AR EEN NN XN \L \{
D e W ER N N AN
NN N NN AR 1
1000 X NSO\ BN =0 N N N AN N
N S S N B, S S0
800 AR N 1. G Y S W H NN | B | .
700 R NN - AN nggggc TURNING DRILLING Tooi
A\ WTRRE AT RN NN NG : — :
600 S SSS < X m/min Rough Finish Material
N NP\ N N NG N Kr‘ ~
500 \\\\\ \\4 \\ Y ‘%\ ? - 152 Bronze Bronze Mild steel F.C. -
N _~ =~
b FOININTNCIN 2 ; Mild steel L Q
AEn %0 N 3 LR 1 s g 120 Mild steel F.C.| Cagtiron S '2 =
S
20 NN NN \\A ' Mild stee Steel M W3
- N\ \\ L ’\ \\ NN \J\ — ast iron S Cast iron M : S
2 AV L@ Steel M Steel H O
200 \\j\ \\ w \ \\ 60 Cast 1ron
1 L Drass S Brass S
150 \J\w \\RR\ 45 Brass S Mild steel F.C Brass M 5
NNENNR : &
\ 2% Mild steel F.C.| Mild steel Brass  H 5
100 \ AN AN j\% 30 \ild steel Steel M Cast wror S 2
90 N N AN Cast iron_S Mild steel F.C. Q
6 80 \\\ Ny 24 (S‘[ncs?iron éw Cast iron M Mild steel E
. Y e , Steel T Steel M &
60 N \\ 18 Cast iron M ity iron (M P N ~
v 3 6 0 320 | 300738 | 39 ] s0 ?<N\ - S el A Steel T <
16 22 33 45 65 g0\ _12 Steel A Cast iron H -
¢ wounu 100

CUTTING SPEEDS NOMOGRAM
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and Work

5.6

Piece)

5.4.2.2

86

( )
i
{
( )
(Kind of Material)
(Kind of Cutter Material)
(Depth of Cuts)
(Rigidity of Cutter
5.5 «
0

1000V



941

5.5

(Cutting Speed for High-Speed steel

(Work Materia 1) (Cutting

ALUITLE i urn
Brass
Bronze
Copper
Magnesium
stee 1
Soft

Medium

Cutters)

Speed in m/min)

215

62

37

37

215

28

22

87



(Cutting Speed for High-Speed steel Cutters)

(Work Material) (Cutting Speed in Tn/min)
Hard 12
Stainless 22

Iron
Gray 16

Maileable 32



5.6

(Cutting Speed for Carbide Cutters)

(Work Material) (Cutting Speed in m/min)
Aluminium 305
Brass 215
Bronze 92
Copper 92
Magnesium 366
stee 1

Soft 122

Medium 76

Hard 46

Stainless 76
Iron

Gray 46

Malleah le 76
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10

12

16

20

25

30

35

40

45

50

5.

7

(Cutting

12

95.

84.

76.

.3

.9

T

Speeds

16

1019.

849.3

636.9

1

for Various

22

1401.

1167.

875

3

7

.8

Diameters

28 46
1783.4 2929.
1486.2 2411,
1114.6 1831.
891.7 1465.
1430l 1220.
557.3 915
4459 732.
356.7 586
297.2 483
254.8 418
222.9 366
198.2 325
178.3 293

of

Cutters)

76

4840.8
4034.0
3025.5
2420.4
2017.0
1512.7

1210.2

90

122

7770.
6475.
4856.
3885.
3237.
2428.
1942.
1554,
1295.

1110.
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50

65

70

75

60

85

90

95

100

5.7 (

12

69

63.

58

54.

51.

417

45

42.

40.

38.

(Cutting

16

92.
84.
78.
NZE
67.
63.
59.
56.
53.

51.

Speeds

22

116

107.

100.

93.

87.

82.

7.

73.

70.

for Various

28

A 162.

.8 148.

Diameters

46

of Cutters)

76

91

122
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8

Shell End Mill

Side and Face

5.4.2.3

Carbon Steel

70-100

40-100

5.18

Planner

50%

Gray Cast Iron

70-140

40-120

5.19

92

5.

8
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5.18 v Sharper
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(TABLE)

5.19 Plannep
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5.9

Sharper

5.9 Sharper

Cast lron

Soft & Hard

Medium
Carbon Steel 9.1 o1
High-Speed Steel 25.0 20.0

5.10
Planner
(Stroke)

( / )
Mi ld Cast Brass
Steel stee 1
10.7 7.6 10.7
30.0 15.0 4.5

94



5.11

TN
o [ @ v a \l o \1:",’ + ¥ \\\'tf,,
N7 1IN 5.10 ANANNLTINNUDILATDYLd Planner (LNGT/7UN) :;( D \ =
ALl i A A o e ) 5 \I n
,:‘J,._ *= ":': 9 /“.‘~/
';’\ S /:\’\/
'\ ’,’ '.'J. ‘.' We /
5aqo1u
?aqﬁﬂ
Cast Iron Mild Steel Cast Steel Brass
Carbon Steel 6.1 6.1 6.1 9.1
High-Speed Steel 15.0 15.0 12.0 25.0
( )
= 600v
2L
= /
Vo= /
2L = (1 )
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100

200

300

400

500

600

700

B0O

900

1000

1100

1200

1300

1400

1500

12

36

18

12

15

45

23

15

1

20

60

30

20

15

12

10

25

75

38

25

19

15

13

11

30

90

45

30

23

18

15

13

11

10

96



5.11

G v
ANANLTING

12 15 20 25 30
LNAT/ UM
Te8¥4291n 51u3u§50uaaindauwﬁ
(uy.)
1600 4 5 6
1700 4 4 5
1800 4 5
1900 4 5
2000 4 5
2100 4 4
2200 a
2300 4
2400 4
2500 a
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5.12 (
High-Speed
Cast Iron 2.108
Mild Steel 1.575
Carbon steel 1.270
Brass 1.270
5.4.2.4
5.4
d
d

5.13

steel

Carbon steel

1.575

1.270

1.016

1.270

99



5.13

5.00 -

10.00

5.4.3

2.50
5.00
10.00

- 20.00

20.00

«

0.20 -
0.40 -

0.80 -

0.15

0.40
0.06
0.15

- 0.30

«

100

0.2 /
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4

A

{

FwraNnsaluniingas
CHULALONGKORN l.ll]NIVERSITY

2.

3.
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5.

5.

15

30

45

60

75

90

105

120

135

150

14

14

10

20

30

40

50

60

70

80

90

100

5.

22

1 1/4

2 112

3 112

4 112

5 1/2

1/2

1/4

1/2

1/2

172

10

30

50

70

90

110

130

150

-1

0

30

50

70

90

110

130

150

200

200
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6

45 x 30

2 114
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5.16

51.77%

2535

2535

5.15

2535

61.56% 5.

17



5.15

MC 1
MC2 1 »

MC 3

N SIS N R IO)

2

465
176

2328
3104
116
116
3104

15520

2687
34

955

1306

218

8034

57.71
48.20

41,02
44,01
16.88
39.05
1146

5L.17

1404
3

1
1163

459
146

5964

2535)

3016 538 1156
83 B 32

5056 214 919

3141 %9 1833
8241 5 0.64
5015 4 180
2403 971 313

B4 U2 942

2

106

0.58
0.26

0.34

0.19

139

0.55



MC 1
HC 2

MC 3

5,16

»

[ S o)

48% 3328
85 4%

2448 146
4 100
65 164
86 38
34 245

16320 10046

67.97
55.76

63.15
53.00
20.10
45.10
521

61.56

955

32

197

a1
649

4349

2535)

1951
40.69

22.26
24.42
18.92
52.33
19.88

26.65

S 1785
9 355

#3140
13 2249
§ 098
7 208
109 334

1834 1124

107

0.57
0.09

4049

a

1.56

0.56
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MC 1
MC 2

MC 3

PIF

N = =, B~

57.71
48.20

41.20
44,01
15.88
39.05
1145

5117

30.16
48.33

50.56
3141
8241
59.15
24.03

3843

«

11.56
3.2

9.19
1833
0.64
180
313

9.42

0.58
0.26

0.34

0.19

139

0.55

67.97
55.76

63.15
53.00
20.10
45.10
521

61.56

1951
40.69

22.26
24.42
18.92
52.33
19.88

26.65

17.85
3.9

1401
22,49
0.98
2.08
3.34

11.24

108

0.39

0.57

0.09

0.49
156

0.56
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