31

(Aluminum Alloy)

Indian Pan)
Aluminum Pot)
Double Boiler)
Steamer)
Frying Pan)

(
(
(
(
(
(Kettle)

(Aluminum Pot)

311

3l

Pallet
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1 Stamping -

(

Stamping ) Pallet

Deep Drawing
2. Deep Drawing - 1 ' 1
Deep Drawing
Deep Drawing

Spinning

3. Spinning - Spinning

Deep Drawing

Spinning
Spinning

Piercing
4, Piercing -
Piercing
Polishing
5. Polishing ( ) -
1500
Polishing ( ) Polishing
)
6. Polishing ( ) -
Polishing ( )
Assembly



7. Assembly -
Assembly
Packing
8. Packing -

312

1 Stamping -
(
) Stamping
Forming
2. Forming -

Trimming
3. Trimming -
Curling
4, Curling -

5. Piercing -

Polishing ( )
6. Polishing ( ) -
Polishing ( )

1. Ploishing ( ) -
150  /
Assembly

28

Pallet

Pallet

Forming Pallet

Piercing

Polishing ( )
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8. Assembly -
( ) Assembly
Packing
9. Packing -
313
Pallet
L Blanking -
Blank
Blanking IxIx1 Piercing
2. Piercing - Blank
Bakélite
Blank First Bending
3. First Bending - Blank
Bakélite
Second Bending And Forming
4. Second Bending And Forming -
Cheamical Polishing
5. Chemical Polishing -
L (
40cm  30cm)
2 110-115 ¢~ (Phosbrite 159
, ) 35

2-3
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3
50 %
Oxide Film
1.2x1x0.2 m
125-130 C
Gas
3
Cheamical Polishing
Bakelite Assembly
Bakelite Assembly - Bakelite (

32,33 34



31

(' Aluminum Pot )



3.2

DESCRIPTION

(original method) (m)
Materials transported 10
Stamping
Transport 20
Deep Drawing
Transport 15
Spinning
Transport 3
Piercing
Transport 80
Polishing (insice)
Transport 250
Polishing (outsice)
Transport 230
Assembly (handle)
Transport 15
Packing
Stored

TOTAL 05

ACIMTY: o CFERATION

TRANSPORT

I

DISTANCE  TIME

(Sec)

4

00

30
30
10

10

V
SYMBOL NO. OF
0 '« D 1V OPERATORS
0 1
< 1
> ].
) 2
1
) 2
\ 1
) 2
S 1
1
N . 1
) 2
w# 1
) 1
1
L 1
— 1
8 8 1
INSPECTION

32



3 33
DESCRIPTION
(originnl method) (m)
Materials transported 10
Stamping
Transport 20
Forming
Transport 15
Trimming
Curling 3
Piercing 3
Transport 80
Polishing (insice)
Transport 10
Polishing (outside)
Transport 30
Assembly (handle)
Transport 15
Packing
Stored
TOTAL 180
ACTIVITY : O OPERATION

TRANSPORT

DISTANCE  TIME

(sec)

4

20
18
20
20
30

10

I

0

<

<

>

DELAY
INSPECTION

SYMBOL

D

[

NO. OF
V' OPERATORS

H—HI—\I—‘I—‘I—‘I—‘I—‘I—‘I—‘I—‘I—‘NI—‘I—‘H

V' STORAGE

33



3.4 o0 !

DESCRIPTION  DISTANCE TIME SYMBOL NO. OF
(original melliod) m () o < D 1V OPERATORS

Materials transported . 15 1
Blanking 3 \ 1
Transport 170 S 1
Piercing 5 < 1
Transport 0 1
First bending 3 < 1
Transport 3 > 1
Second hending & fori] 15 < 1
Transport 00 > 1
Cheaniical polishing 20 <1 0
Transport 50 > 1
Bakelile assembly 5 1
Delay '
TOTAL 329 - 0 0 1
ACTIVITY: o OPERATION D DELAY V STORAGE

<> TRANSPORT I INSPECTION
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of Fravity
3,

Progressive Die

3.3

Progressive Die

Progressive Die ,

Progressive Die

Progressive Die

Strip
(Cut Off) Strip

Center

Progressive Die
33 36 Bakélite

I 00933-



35

36



3.6

»

Bakélite

37
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Bakélite

Progressive Die

Progressive Die

| Piercing
2 Notching
3 Forming
4 Flanging

5 Flanging

6 Cut Off

4.6

Strip
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DNOd31dJ

UNIHD1OND

NIUdO]]

I

~j

}01 o

Strip

3.1



3.5

40

A 1100
25 .

22 I 2
16 /
60%

02
02-.04
0.125

Working Force 5Stripping
Press
Progressive Die

21
2.2

(t)
(0b)
y (ks)
% Penetration
5 (k)
(ke )
( ) (C)
Force , Side Force
351 Working Force
L 1 Piercing
4.6 5 . 2

1

2.

Piercing Force =2 (P(04.6 ) +P(05))
=2 (1tKS/1000 + 1£K5/1000)
=2

= 2413 Tons

(

(

((7L(46)25)(16/1000) + (7 ((25)16)1000))
4
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Piercing Force =2 (P(04.6 ) +P(05))
2 (1.tKs K/1000 + L.tKs K/N00O )
2 (X (4.6)(2.5)(16)(0.2)/1000 + ( 71 (5)(2.5)(16)(0.2)/1(XX) ) )
0.4

= 0483 Tons
Piercing Force = 2413 +0.483
= 2.8% Tons
2 Notching
37
(1) 511 Notching
21 2.2
Notching force =P ( )+ P( )

= (1.LKs/1000 ) + ( 1tKsK/L000)
= (571)(2.5)(16)/1000 + (571)(2.5)(16)(0.2)/1000

=27.408 Tons
Notching Force = 27.408 Tons
3 Forming
90 . 2.6

Forming Force = (Kc. 6b .t. )10(X)
= (0.4)(22)(2.5)(90)/1000

=198 Tons
Forming Force = 198 Tons4
4 Flanging

6 . 2 26



Flanging Force

Flanging Force

26

Flanging Force

Flanging Force

Cut Off Force

Cut Off Force

Working Force

Working Force

=2 (Ke.Sh .t w )L

= 2 (0.4)(22)(2.5)(16)/1000

Strip
21

=0.704 Tons
=0.704 Tons
5 Flanging
5 2
=2(Ke.0b.t. )KKX
=2 (0.4)(22)(2.5)(25)/1000
= 1.100 Tons
= 1.100 Tons
6 Cut Off
10 Cut Off
=2 )+P( ))
=2 ((1tKs yiooo + ( LtKsK yiooo )
=2 ((10)(2.5)(16)/1000 + (10)(2.5)(16)(0.2)/1000 )
= 0.9 Tons
= 0.9 Tons
(Working force)

= (Piercing Force)+(Notching Force)+(Forming Force)+

(Flanging Force)+(Flanging Force)+(Cut Off)

= (2.896)+(27.408)+( 198)+(0.704)+( LL))H0.%)

= 35.048
= 35.048

Tons
Tons

42

22
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352 Stripping Force
Stripping Force
' 15%  Working Force

Stripping Force = (0.15)(Working Force)

= (0.15X35.048)
= 5.25/ Tons
Stripping Force = 5.257 Tons

353 Power Press  Cutting ForcetS

1 , Power Press
Working Force Stripping Force 20%
Power Press = ( (Working Force) + (Stripping Force) ) x 12
=((35.048) + (5.257) ) x 12
= 48.366 Tons
Power Press = 48.366 Tons
354 Side Force orking Forced
25
Side Force = Cutting force x Clearance
t - % Penetration
(40.305)x(0.125)
(2.5M0.6)
= 265 kg
Side Force = 265 kg

355 Thickness of Die Die
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Thickness Of Die = VCutfing Force (kg)
= V40305
= 34.286
Die 34.286
356 Center of Gravity Shank
, C.G.
X=0,Y=0 38
38 31 X
X0 P
Center of Gravity X
(35.048XX ) = 6863881
X = 198
Center Of Gravity X x=0, Y=0
X 195,84

Center of Gravity Y Y-0
Y=0 Y=0

Center of Gravity Progressive X =198,

Y=0

36 ( Die Life )



Progressive

1,(X%000
1,000,009 25

31 Progressive Die

Progressive Die Strip
39 334 3.9
3.34

Progressive Die
Progressive Die

Progressive Die
Progressive Die
Progressive Die

45

3.10
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© o N oo Ul B~ W N

G R B ESs

X (mm.)
il
545
67
1215
1718
1785
182.64
197.88
201
2015
222
2285
243
255.5
3225

31

p (Tons)
0.96
11
0.704
198
5.28
0.768
12
1.805
3.84
2.688
4032
3.936
384
1,508
1.387

X n-Xn

Pn *Xn
20.16
59.95
47.168
240.57
907.104
137.088
220.9%
357.173
77184
541,632
895.104
899.376
93312
385.294
447.308
6863.881
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(mm)
(kg) (7 ) ()
025 - - LK), (XX
04 - - 1,100,000
045 - - 1,100, (X0
119 8400 7805 1073482
130 : : 1009000 °
25 1324 3% 1,013,034

1 :
2" METALS HANDBOOK NINTH EDITION VOLUME 3 PROPERTIES AND
SELECTION ", AMERICAN SOCIETY FOR METAL, METALS PARK OHIO 44073
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LOWER

Progressive Die



3.9(

Progressive Die

50



DH 3275

3.9(

SECTION A -A

Progressive Die

0l



3.9(

SECTION

™

1 R _

RII

™ Progressive Die

52



43 SHANK $508%120 | 55 41
42 TOPPER  PIN $50* 106.25 2 45 ¢
L PILOT PUNCH $10 X 20 (4 ) 1 $45C
0 SUPPORT GUIDEPIN $18-5 * 35 $45¢C
39 BUSH STBAL16-30
38 BIJSH § STBA16-16
37 GUIDE  PIN § STGHI6-140
36 PIN 32 T 10
35 BOLT ) 57 RﬁlOXI,S'%%
34 STRIPPER BOLI 1% SRE 13-120
33 Ho HOB20
326Ul IELIFTER PIN 10 GLF13-30-35 NTERTOOLS
31 PRING PLUNGER 5 SPL12-10
30 PRING 10 1> 20%40 =10
29 RING 26 DM40x150- 26
28 4 SPR3&-160
27 BALL BEARING 4 %R38-95
26 BUSH 4 3BGB3S
53 E)% TOST . 4 3GR38-220
PIERCE PUNCH 2 120- 44,
23 PIERCE PUNCH ﬁ éﬁ%ﬁbﬁl’a- 5 \
22 PIERCE DIE EHAS20-63- 34 ) -56-G 10
21 E]_CE DIE . . 2 FHASZO 63-  1-56-Gt>
fg 32519 X6§3’0 X M 1
15 1
18 RCH 12 X 75 X g8 1 %
17 PU Eﬁl_l 35 X 50 X 100 2
16 18 X 50 X 110 )
15 ply.NCH 80 X 95 X 2.5 1 51
14 NCH RIL 1 105 X 126 X 68 111 ;k i
13 TIE 3% X 74 X 70 | HS
12 TIE 95 X 116 X 70 1 k 11
0OTE - 21 X 310 X 63 1 % i
10 0LLOW El_ﬁ-l-lli: © 70 X 116 X 70 1 M
9 DIE 150 X 221 X 63 1 $S 41
8 PUNCH IOCATER 20 X 71 X 70 2 $S 41
7 BUSH W 50 X 630 X 63 2 551
PUNCH iATE 321 X 653 X 50 1 5SS 41
5 PUNCH ip - 321 X 653 X 15 1~ 45¢-
4 DIE MATE 321 X 630 X 20 1 § 45
3 SUPPORT 50 X 800 X 35 ) 15
2 UPPER 500 X 800 X 40 g 1 4i
1 LOWER HA.' 500 X 800 X 40 $541
ITEM DESCRIPTION —— DIVENSION o MATL / CODE I REMARK
NAVE DATE CKNESS
Chus S g o o /3{5 S
8&2{?&“@ Phia radaen Samulr fakarn 10130, TOLERANCE
T o (662 462 115§
APPROVED [ 0 (TONS)
e PROGRASSIVE PROJECTION DWG No 60
1 2 DG - 001 A0

39( ) Progressive Die



3.10

Progressive Die

1 lower plate

o4

4 - Mlfixg



5%

O« - 7'

07« -GI'T

" HIOEIN
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- HiU X 15

Progressive Die

3 support



1!

18- «10
T1 IIYI!!

R

| 125-*10.5

1

—_——p—

313

Progressive Die

*

4 die plate



13 —*20

3.14

Progressive Die

5 punch plate "



3.15

Progressive Die

6 punch plate

59



3.16 Progressive Die 7 bush plate



3.17

Progressive Die

8 punch locater

LLN



150

221

205

201

171

3.18

Progressive Die

9 die plate



3.19

N A-A

Progressive Die

10 follow plate

63



3.20 Progressive Die 1 die



82.5

321

Progressive Die

12 die



235

322

Progressive Die

13 die



3.23

Progressive Die

14 punch left



69 -0le

324

Progressive Die

14 punch right

68



3.25 Progressive Die 15 punch



3.26 Progressive Die 16 punch



3.21 Progressive Die 17 punch



3.28 Progressive Die 18 punch



3.29 Progressive Die 19 pad



3.30 Progressive Die 20 pad
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Progressive Die'

40 support guidepin

5



N.

3.12

Progressive Die

pilot punch

76



317

Progressive Die

42 stopper pin

7



3.34

M30X3.5

023

CM

Progressive Die

43 shank

8
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