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- Blanking Die
- Piercing Die ]
- Trimming Die

- Bending Die
- Forming Die

Punch Die

- Drawing Die Punch

Die

- Single Die
- Compound Die Pierce Blank

- Progressive Die

Piercing , Trimming , Forming Bending

Progressive Die Strip



2.2.1
(Shearing Frocess)
( Clearance ) ( Cutting Force Calculation )
2211 ( Shearing Process )
Punch  Die Ultimate
strength 21
Punch
Die Elastic Limit Die
Punch Punch
Die
Ultimate Strength
2.2 a punch b
punch C d
Clearance Punch  Die  Clearance

Punch Die



21

2.2

2.3

dearance

Punch

Die
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2212 ( Clearance )
Punch Die Punch
Die 2.3
Clearance ,
Clearance Clearance
Clearance
2.1
Clearance Punch Die
24
1 Clearance Cut Band
113 Burr 24 (a)
2. Clearance Edge Radius Cut Band
Burr 24 ()
3 Clearance Cut Band 2
Cut Band
Punch Die
2.3
Punch Die Punch Die
Punch Die
Punch Die
Punch
Die Clearance 2.6 () Blank
Die Blank Punch Clearance

26 (b)



CUTTING CLERANCE PER SIDE
PERCENTAGE OF STOCK THICKNESS

MATERIAL IRREGULAR ROUND
CONTOUR

ALUMINUM
SOFT LESS THAN 3/64 " THK 3 2%
SOFT MORE THAN 3/64 " THK 5% 3%
HARD 5-8% 4-6%
BRASS & STEEL
SOFT 3 2%
12 HARD 4% 3%
HARD 5-6% 4%
STEEL
LOW CARBON SOFT 3% 2%
172 HARD 4% 2%
HARD 5% 3%
SILICON STEEL 4.5% 3%
STAINLESS STEEL 5-8% 4-6%

2.1 Clearance



edge redius

©) clearance

24 Clearance

clearance clearance

——

2.5 Slug 1 Punch

Die
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Punch

hlank

Die



2.2.13 ( Cutting Force Calculation )

( Press)
20-30 %
( Clearance )
( Strain hardening )
Kurozumi, .
Yoshizawa, K.
P = LtK.s( 1/1000) (21)
P = ()
| = ()
t = ()
Ks = (1 2
(‘mild steel ) K=3% [ 2
P = 351.1,(1/1000) (22)
2.
ps = 1.t.KsK( 1/1000) (23)
ps = ()
| = ()
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- ()
K =
=t K=04-06
=2 K=02-06
50 %
2T
1 ( Blanking ) (Die)
( Piercing ) (Punch)
2 12 - 113
( ( Strain
Hardenning ))
3, Blanking () 12-13
(Stripping Force)
4-20 %
24 Kurozumi, . Yoshizawa, K.
P =KItKs (2.4)

Ps = Stripping force ( .)

1 = ()
t = ()

K = *(0.025-0.2 )

Ks = ( [/ 2



2.1
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MATERIAL

LEAD

TIN
ALUMINUM
DURALUMIN

SHEAR STRENGTI TENSILE STRENGTH  PENETRATION

ZINC

COPPER

NICKEL

SILVER

MILD STEEL,
DEEP DRAWING
ss M

ss 4l

STEEL
STEEL
STEEL
STEEL
STEEL
STEEL
STEEL

01w c
0.2%c
0.3%c
0.4%c
0.6%c
0.8%c¢
1.0%c

STAINLESS STEEL
NICKEL
MICA t=05mm
t=2

FIBRE

( Kg/mmz) ( Kg/mmz) %
SOFT  HARD SOFT  HARD
2-3 25-4 50
3-4 4-5 - 40
11 B-6 8- -2 60 - 3
22 3 26 48
2 20 15 25 50 - 25
B-22 5-30 2-8 -4 Q-5
8-3 45-5% H-4H  55-70
19 - 2
-3 Q-2 60 - 3
21-3% 344 40 - 28
33 -42 4 -5 40 -28
25 2 K 40 50 - 38
R, 40 40 50 40 -28
K 48 45 60 B-22
45 56 5 2 20 -1
5 2 12 90 20-9
2 90 90 110 15-5
80 105 100 13 10-2
52 %  65-70
25 - M4-5  57-63 55
8
5
9-18

2.2
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( Working Force )
Progressive Die

(Side Force ) Working
Force 2.5

Side Force - Cutting Force x Clearance (25)
t - % Penetration

t =
2.2.2
( Bending )
Plastic Range
(compression)
(tension) 2.8 a (Bend Angle)
(Bend Radius) (Bend Length) t

(Bend Radius )

2.8
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1
2.3 St Tensile
Strength A grain B
grain 1 |
grain
grain
grain 2.9
Punch 2.6
p bu = keA tw- (2-6)
PRl = punch
ke = 0.2-0.4
0b = tensile strength kg/mm
t - mm

= mm



neutral axis

axis of bend
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<k

A

| il
g h
A B A B
2 SPCE 0 024 02 051

0.06 -0.12%C !
St = 28 kg/mm SPCC.SPCD 0 04t 04t 08t
0.12 - 0.22%¢C
St = 37 - 42 kg/mm olt 05 05t 1O
0.22 - 0.32%c
St = 42 - 50 kg/mm 02t 06 06t L2
0.32 - 0.42%c
St =50 - 60 kg/mm S3C 03 08 08 1%
042 - 0.52%c
St =60 - 72 kg/mm $45C.550C oo 1l LA

0.52 - 0.60%c
St =70 - 82 kg/mm S55C.S60C ot 1 13 20

0.8 - 1.0%C SK4 ¢ 206 20t 3¢
18Cr - 8Ni temper 304 05 1ot 1ot 18
St =67 kgmm  (1210) 30 4y A
13Cr-0.1C temper 410 or 15 1 25
St=5 kgmm  (U2H) 30t 50 S0t

St=8- 15 kg/mm A1100 0 028 03 08t

< o K30A
St=20-25 kg/mm A2024 305 310t 15 25

St =25 - 50 kg/mm A2024A7035 200 30t 30¢ 4l

2.3 (rnih)



2.3

( Equipment Replacement Analysis )

(Replacement)
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2.3

231

(First cost) (Market
value or Trade-in value)
(Book value)



1
10
6,000
6
2, ]j

2.3.2

6,000
10

¢ Sunk cost )

20,000
6,000

10

24



2.

3

25



	บทที่ 2 การสำรวจงานวิจัย และหลักการพื้นฐานที่เกี่ยวข้อง
	2.1 การสำรวจงานวิจัยที่เกี่ยวข้อง
	2.2 หลักการออกแบบแม่พิมพ์
	2.3 การวิเคราะห์การทดแทนเครื่องจักรและอุปกรณ์ 


