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- .. Pamt dimensions -
- Adaptability of press working -
- ‘Material discussion

" ’Number of process
. - -Specification of press
Automatic Technology & Feeding

g Selﬁcmag of optimal process
 Part & Stip _Ei;roceiss lavout

-Gripping and modifying
_-a problem of design

 Judgment of a product

Fig. 1 Flow chart of die development system
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Table 1 & SPCC #M#&e] 71 AH 4A& vebiar gt

Fig. 2 ¢ (a)& AUTO-CADE At&sted AAE AF=S Yetdlz vk
7o) FAE 08mmelw FWA FFol W@ vdA wkrdjgdmf ¥

58 mE2 AFeldh

(b)x= 'DEASE A48t AFES »dygs oz AFe Rdys E3

A AEFE Ve T 5 AT

Table 1 Mechanical properties of SPCC

Unit Value
Young modulus GPa 200
Poison ratib - 03
Tensile Strength MPa 760
Yield Strength MPa 380




Material : SPCC Thickness : 0.8mm

(a) Drawing of the production part design result

(b) Modeling of the product by the I-DEAS

Fig. 2 Production part



31 =299

93} thol

lo] Ag4E

e}
[}

=

%], BHF(blank holding force)ell 719

olZE A 47}A =2 YE F %q_.13~16)

LR

%

Bl

ol
w
o
)

oF

(1)

201+ R
1+2R

I

de =mde, (& m

(2)

(0‘7— Gﬁ)

:
o

ks

%4 B2 ol%

ot

A Z21% Fig. 3 9 7

(3)

J rd

%
-
oy
&
ol

ol

I

T



ol

olo

—t
o

|

o
B
P

(4)
7}
(5)

[

gl disted #AA7F = BUES

i

o ¥ Hol

20 F gy
2m vt
2}

1

5|
pi

ol A1

©

7

Al

al)

ﬁo

M

o

wr
do

.wmo

(7)
(8)

o

i3

A

Az 7)
ndd

S

adr’ _
F,=F, e"

belt-pulley ©}



oc.=[ 06,4+ 0,4+ c,]e” (9)
a9 =R Fig 3 ¢ Sundclde] & MREE ge

0,=[ 0,4 0,4+ 0,1 "+ o, (10)

A

b g, o BUA 21t B FF S sin 6 ROE

F,=2nrt- 0, *sind (11)

10



Punch | ‘
T

Die
|
Gy
[
\\
\ B
T
I// \I\
\ \
| |
O, F‘ dr | — 5, +da,
r T |
f .~—
|
/
|
Y
0y

Fig. 3 Description of geometric profile and stress in the

drawing process

1



32 85393 A

-

A3 ARFE FEe 48 d

iz

Fig. 4 & ZTdX7} &= 958 =299
Bhis o)t
ol E#dl=a A A DO = A (12)] [q__a‘:]:]_f!«?),l?}

do

di

Fig. 4 Out line dimension of product

o] 7] 4
Dy=V d,2 44 d [h—0.43( 7+ r I +0.57( 7,5 = 7,5 12

D : Blank diameter
dy ' Small diameter d, : Large diameter

i Height ¥, - Punch radius

¥ ;- Die radius 522 EA S

12



4% £718 229 @ 9 182 =29y 39S ST P9E QAW
gam Agun AEe] A7 A HW =EAwFd Gagels 13
Aol BAAREA @rh adM 18 AFel ErbwEA 9d 28, 33
1fgle] FpFeteiol @ oW A% 2 FA

=
2 AAe ZAE ZASE UAR =Y E(drawing rate)s 17

q 11),13),16).20)

m%
okl

=

r

=248 m=—% (13)
o] =®ole] 13]o] 7FEEXA oldm 1 o]y FAE &7 ALdE
v aAle] AF AAEE d,y, dy ds d, ol&n & o u
23 =2dgs 7z m,, m, m,, m, °lgta 3d g9
Aol et

dl: mID, dZ— mzdl, d3 m3d2, """"""""

d,= m,d, (14)

13



Table 2 Drawing Rate by the Romanovski

0 | 10~06 | <

03~0.15

1o48-050
e '  0.73~0.75

m 0.76~0.78
- i 0.78~0.80

Cms | 0.80~0.82

0.50~0.52

0.75~0.76

0.78~0.79

0.80~0.81

0.82~0.84

0.53~0.55

0.76~0.78

0.79~0.80

0.81~0.82

0.84~0.85

0.55~0.58

0.78~0.79

0.80~0.81

0.82~0.83

0.85~0.86

0.58~0.60

0.79~0.80

0.81~0.82

0.83~0.85

0.86~0.87

0.60~0.63

0.80~0.82

0.82--0.84

0.85~0.86

0.87~0.88

1st Drawing

2nd 4
Jrd 7
4th  ~
5th -

o o714 t 1 Scrap strip thickness (mm)

D : Blank diameter (mm) 2 3} t}.
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3.5 Newton-Raphson "

Newton-Raphson® '™ & Ax)9 v&g ol&sd wMAd x3 AN £

Qe wolh
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— Ax+2rx)— Ax) -
f(x)= }_\I;E Ny (15)
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f(x,)= Pa—— (16)
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Ax)

Fig. 5 Description of Newton—Raphson method
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4.2 FEM Simulation
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ofefl Al B 7|EH< AFE HA ¢ Strip Process Layout A2Ae] diste]
-4 FEM =z a3¢] DEFORME ol 83tef 5ate] 23 =29 4] of
3t¢] Simulationg 4 # st

M A FEM Simulationg &7 984 iAo 268 {e 458 =ad
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2De) A4 1/2 Wg 2AE st $Asl T 3D AS 1/4 we 2l
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42.1 FEM Simulation 7] 2 ©lo]y
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Table 4 £ T4 W4T E eEpHT

Simulation®f A &4 ®WA¥FE ZHEH Mesh ¢ 1000/ME T
o] Mesh®| o] F7te AAkAIZle] Bo] AgdnE e e W4
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DEFORMol & A5 d o2 element W noded #=gh @do] WAt
simulation 3] o8& 45 A& 4 L= remeshinge] &t A 7] wizof
remeshing& 319 3F%] @ tct,

Table 5& 53 =29 AlEdeolX2 punch diameter ¢ punch® die

radiusE YEFRIL QAT

Table 4 Input parameter and unit for the DEFORM

Input Pmaﬁeter | Unit 1Input Parameter | Unit
Geometry Type Axisymmetric 19%

Mesh . 1000 Clearance 5%
Friction efficient p1=10.08 109

Table 5 Basic data of drawing in the 5th steps

Punch Diameter | Punch Radius Die Radius
1st drawing: 10.5 mm 1.4 mm 1.0 mm
2nd drawing | 7.3 mm 1.0 mm 0.8 mm
3rd drawing 6.4 mm 0.7 mm 0.6 mm
4th drawing 5.5 mm 0.4 mm 0.4 mm
5th drawing | 5.2 mm 0.2 mm 0.2 mm
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(a) Mesh distribution of 1st-drawing

(b) Mesh distribution of 2nd-drawing
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(a) Assembly drawing of the die design on front

Fig. 14 Die assembly design
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4.4 Tryout
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(a) Actual production part

(b) Actual strip by tryout

Fig. 15 Actual part and strip by tryout
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A Study on the Development of Two side carrier Type Progressive Die
for Multi-Stage Drawing Process

Chan-Ho Jang

Department Mechanical Engineering, Graduate School,

Pukyong National University

Abstract

The production part requiring multiple processes such as piercing, circular
lancing, and drawing are performed with a high production rates in progressive
die. In order to prevent the defects of process result, the optimum of strip process
layout design, die design, die making, and tryout with inspection etc. are needed.
According to these factors of die development process, they required theory and
practice of metal working process and its background, die structure, machining
conditions for die making, die materials, heat treatment of die components,
know-how and so on.

In this study, we designed and analyzed die components also simulated the strip
process layout of multiple stage drawing by DEFORM.

Especially the result of tryout and its analvsis become to the feature of this

study.
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