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A Study on Punch Load According to Blank Shape
in Elliptical Cup Forming

D. H. Park, Y. M. Huh and S. S. Kang

Abstract

Deep drawing process, one of sheet metal forming methods, is very useful in the industrial field
because of its efficiency. The deep drawing is affected by many process variables, such as blank shapes,
shape radii of the punch and die, formability of materials and so on. Especially, blank shape is very
important formability factor. In this study, in order to investigate the effects of . blank shape, we
suggested three kinds of blank shapes and examined friction test about three conditions. We measured
punch load distribution according to punch stroke under the conditions of each punch and die shape radii
and observed punch load of elliptical cup forming.
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Table 1 Mechanical properties of SECD

Young's | Yield | Tensile .
L. Elongation
Direction | modulus | strength | strength (%]
(1]
[Gpa] | [Mpa] | [MPpa]
0° 50.9 182 426 484
45° 54.5 200 433 41.4
90° 58.5 205 412 48.2
Average 54.6 195.7 423.7 46.0

23 AloUth' 5:' %L'I:LI
olZ] Fig. 13 £o] & A ALg¥ Al
F4a Zazolth o] Al@rlE B9 EYEE o2
24 & 9l ol FM(die-cushion)®} 48 ¥
H PA(stroke)S A F AT AA HE R (limit
SW)E ZE3 ek o] Algv]o A4S & o HXA
(punch load)® H X34 (punch stroke)& EAE ¢ A=
2 LVDT(linear variable differential transformer)7} 2
H ZAFEE ddste 4gsirt
B F4uE[Rp)e 642 A8, tho] FAhukA
(Rd)2 112, 169] 2772 Azsled A&k Table 2
olA HeiFEo] 7zt Balm HAHA, B, O)ol tisl Rpe
643 AT, 2 FAEE Rde 1129 16& 871A19
7492 sto] F 2474 AEE sk HAPAL 153
oA 46mmo]z 234Y o) 62mmol™ 3FAL 74mm=
9. 283 ZEBHR S lkgf/mo2 FF 2As
o 48& Y3k

236/ =213 5t5x/4 108 A3%, 2001d

- R
Table 2 The experimental condition for punch
(Rp) and die shape radii (Rd)
First Second Third
drawing | drawing | drawing | Remark
RdI(mm) | Rd2(mm) | Rd3(mm)
11.2
11.2
16
11.2 12
Blank 16 :

16 _
type Rp=6.4
(A, B, O 112 112

16 16
11.2

16
16
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(b) Pin (STD11 : HaC60)

Fig. 2 Dimensions of pin-on-disk for measure friction
coefficient
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Fig. 3 Experimental equipment of pin-on-disk type

Table 3 Specification of experimental setup

Specification Dimension
Rotational speed 30~1000 rpm
Motor power 2.3kW
Radius of test
track 0~40mm
Pneumatic loading :
. 50~ 1000N
Pin load Dead weight loading :
5~100N
Low load :
.. 0~40N
Friction force High load -
0~ 800N
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Table 4 Mean friction coefficient value of each test

Type 150N | 200N | 250N |Mean value
Non

L 0.24 0.26 - 0.25
lubrication

Full

L. 0.08 0.15 - 0.12
lubrication

Film

L. 0.09 0.07 0.08 0.08
lubrication

S=xaMIIZESX|/A 108 #3335, 20014/237



238/

Fig. 4 Experimental equipment for measuring
friction coefficient

Fig. 5 State before test for measuring friction
coefficient
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Fig. 6 State after test for measuring friction
coefficient

Fig. 8 Final shape of product
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Fig. 10 Product shape of each blank type
according to process
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Fig. 11 The shape of A type blank
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Table § Max. punch load of blank shapes along die
shape radii in first drawing (Rp=6.4mm)

A type B type C type
Rdi=11.2 | Rdl=11.2 | Rdl=11.2

Max. 131 . 10.9 114
punch load
(ton) Rdl=16 | RdI=16 | Rdl=16
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(c) Punch load-stroke curve at C type

Fig. 15 Comparison of punch load along die shape
radii at first drawing (Rp=6.4mm)
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