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Fig 1 Flow chart of die development system
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Table. 1& SPCC A &9 7142 AAS et o’

Fig. 2014 (a)+= AutoCADE A}&35lo] MdAS AFeE vehar Aok
AEe] Qi FAE 0.8mm Wlw Aol o] whdko] Wl o g G A ¥ o]
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Fig. 2014 (b)3= 320 CAD =i 188 9] Unigraphics3 AHg3ste] #3358
3rkel mElgleh slow 3 AEnddd S smuls B oA
AES v 7hA Ao s #9lste] Mo 9lom Ay LRAlA o]oh-g

Aol Abael AERE WIS A% shid 8 @ ¢ Ak

Table 1 Mechanical properties of SPCC

Unit Value

Young modules GPa 200
Poison ratio - 0.3
Tensile MPa 760
Yield Strength MPa 380




[ Note ]

1. Burr creating direction should be to the "A” surface

Material : SPCC  Thickness : 0.8 mm

(a) Production part drawing

(b) Modeling of the product by the Unigraphics

Fig. 2 Production part
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(a) Strip process layout of single row

,7_



gepd ATAL AEL oAl AFoR ANY F4 L 19 FYo)
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(b) Strip process layout of couple row

Fig. 3 Review of Strip process layout
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Ist stage  2ad stoge 3rd stoge 4th stage 5th stage 6th stage 7th stoge Eth stoge 9ih stoge
Piercing Pilotting Nelching| Idle Berding | Embossing| Bending Idle Cut off
- Chamferin
R
1 @ 0 e ,5:’5 K

5 8
7X18.5=128.5
o e

| o |
3 - i

Differed shape piercing of central position and piercing
1st stage .

to pilot
2nd stage | Indirected piloting process for accurate feeding
3drd stage | Symmetrical notching of bending portion
4th stage | Idle stage with consideration of die strength
5th stage | Left and right wing bending to upper direction
6th stage | Chamfering and embossing of edge portion
7th stage 90 degree bending of edge portion to the upper direction
8th stage | Idle stage as same effectiveness as 4 the stage

Cut-off stage with a consideration off burr direction for
Oth stage ..

product obtaining

Fig. 4 Drawing of strip process layout and its Flow chart
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Fig. 7 Bending punch for coining
Table 2 Value of coining part of bending punch
h
b
hl h2 h3 h4 h5 h6
08mm | 0.04dmm | 0.08mm | 0.12mm | 0.16mm | 0.20mm | 0.24mm
(100% )| (5% ) | (109% ) | ( 15% ) | ( 20% ) | ( 25% ) | ( 30% )
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Fig. 8 Analysis of DEFORM properties for test
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(a) Bending deformation rp=0.3mm, rd=0.8mm
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Step 100

(b) Bending deformation rp=0.3mm, rd=1. 6mm
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Step 100

(c) Bending deformation rp=0.3mm, rd=2. 4mm

Fig. 9 DEFORM simulation of Die radius
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Fig. 10 Analysis

of FEM Simulation
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(a) DEFORM Simulation of Stress (b) DEFORM Simulation of strain

Fig. 11 Stress and Strain deformation of 0.04mm depth coining on the

corner at the bending portion
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Fig. 12 Stress and Strain deformation of 0.08mm depth coining on the

corner at the bending portion
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(a) DEFORM Simulation of Stress (b) DEFORM Simulation of strain

Fig. 13 Stress and Strain deformation of 0.12mm depth coining on the

corner at the bending portion
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(a) DEFORM Simulation of Stress (b) DEFORM Simulation of strain

Fig. 14 Stress and Strain deformation of 0.16mm depth coining on the

corner at the bending portion
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(a) DEFORM Simulation of Stress (b) DEFORM Simulation of strain

Fig. 15 Stress and Strain deformation of 0.20mm depth coining on the

corner at the bending portion
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(a) DEFORM Simulation of Stress (b) DEFORM Simulation of strain

Fig. 16 Stress and Strain deformation of 0.24mm depth coining on the

corner at the bending portion
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(a) Front view of assembly section
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Fig. 17 Assembly Drawing

_33_



PPPPPPPPPPP

DN

NNANNNNN

v

(a) Part Draw Upper holder

_34_




@ PUNCH BACKING PLATE

6-#11 DRILL 6—923 DRILL

T oo000 I~
_@ o o ..

&
Do

1 -0
| doe

N
\
N
\

(b) Part Draw Punch Backing Plate

,354



@ PUNCH PLATE

4—-C.B 921 DP5 Upper

PITS 6-917 DRILL _6-#22 DRILL
6-M10 TAP / /
160 £

145—1

120.5——1

52

39.5—1

' 14,
. —95.6\ |
89.25 ' H |
80——4 : = -—
8 4 H !—75
70.75

A 2 d R4 1

s X 64.

176——1—

NN

24

(c) Part Draw Punch Plate

_36_



@ STRIPPER PLATE

4—916 GUIDE PIN 6-M8 TAP

A [

Mlm& o o @, o

,37_

(d) Part Draw Stripper Plate

12

Y
o o 2
13-96 N & © + 105 \
~ o Q @
\1_:/ \x_l/ ~ @ 5 5 18
18— 2> s _ meos 1 [T,
//f \\ //I \\ ” w }—
o] 6.0 =
. or2 T
! ﬂlT.d
95.45 - : 95.6
A\ 93.05—+
89.25 Y 85.45—# _
45— , a4
vt OO O —O PRS-
7455—¢ 76
70.75 ..AW 66.95—o i
m».mM'D _ ﬂl.lun..«.u \ )
/% 55.8— \
52 N4 mv ' WW 49.25 -
ST gl 453 ©
AN.||._N+|\”. 4”+l.\r 40.95 ~ Rﬁ |\
~F ~+1 0l ¥

y L

24.75

40.75—
44— —
50
55

59.25

77.75
176 ————

0 ) ' L l's 0 0 o
o~ ~ : O ~ ~ N
4 3 [ y ™
o~ « M e o [}
~ - [ ~ @

- - - -



@ DIE PLATE

8-C.B #18 DP12 Upper

/ #11 DRILL

2-@410H7

4-918 GUIDE PIN

0zT

—iTA

45.3

GLBRI

9.1

CTAVA

RIS

261
hmh. (3413

sT'esel

SL¥iL
—011L

@

52'96

SLLL

ST°65
1Y

0S
A

\
L\
NI
h}_ sz
. it

160

(e) Part Draw Die Plate
— 38 —

18




DIE BACKING PLATE

160

2-810H7 6—911 DRILL

I3

14!

4—#17 DRILL

80 -

122
18—+ & + :}[
ﬁ \.f
108— 07.75—

)
l " 108 ,—hz 102

N

©

4-97 DRILL

o Pan VOO
2 7 A4
42 ———14- + + }
E } 38

27

v
@™

P
!

152——@

(f) Part Draw Die Backing Plate

-39,



LLLLLLLLLLL

|
|d |
-l _a%ri_ - ! - - - —]
|z e - .
CRlloRe eI
g o o
__T__T_ A
- D
g gt Be R g

. ]

5
RN




@ BENDING PUNCH @ NOTCHING PUNCH

[‘—’ﬂ 5.75 8, . 525
| 0l v
=] <
|
®f 2 L
9 & = + : -
| 2 "®
D,
86 | 6321 N
18
t = 55 £=293

] N: 3343 ) ge2s
+ 8.25
TI= { TT \CD R 20.45
@ o n v ?923?— ! RBZT 1845
8 & “’]::}'{'E o R8.25
=1 €} 3.45 !
0 !
27 5| 3 l ‘
wNenwn
18 32 =¥ 3
t =53

(h) Part Draw Punch and Die

_41_



PIERCING PUNCH @ PILOT PIN

89 22,

53
57

- — — —

;0&03

;0&00

GUIDE LIFTER PIN @ GUIDE PIN
219

12

8

2}

L
1 R
T

i

15

52
80

216.00

(1) Part Draw Piloting Pin and Guide Pin
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(a) Upper Die Assembly

(b) Lower Die Assembly

Fig. 19 Upper and lower die after die assembling
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(¢c) Actual test part

(d) die setting

Fig. 20 Actual part and strip by tryout
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A Study on the Progressive Die for Sheet Metal Forming

under the Consideration of Spring back

Chung Hwan Kim

Department of Mechanical Engineering
Graduate School of Industry
Pukyong National University

Abstract

The progressive die performs a work of sheet metal processes with the
piercing, notching, embossing, bending, drawing, cut-off etc. in the
many kinds of pressing. Now a days, these have been evaluated as a
advanced tooling method to increase the productivity and high quality
assurance.

The first step analyzing of die design is product review, then the
arrangement drawing of product design and strip layout process design
should be done as a next steps with a FEM simulation for its problem
solution.

After upper procedure were peformed, it was started to make the die,
then tryout and its revision of the die and product quality, safety,
productivity etc were done continually.

For the all of these process, we mobilized the theory and practice of

sheet metal forming, die structure, the function and activity of die
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components, and the others of die machining, die material, heat
treatment and know-how so on.

In this study the features of representative are product piece part
analyzing through the FEM simulation of bending area with a spring

back problem.
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