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Abstract

In this research a deep drawing simulation was carried out on circular blank with a diameter
(32, 42.64 , 52.18 and 77.44 Ymm and thickness (0.5 mm)and it was drawn to a cup through
ANSYS5.4 program , using punch with diameter (20 mm) and conical die (by varying the angle
of the conical die 5°,10°,15°,25°).1t has been studied the effect of the angle of die on the stress
distribution , and the effect of friction on the stress distribution .
The results show that the less equivalent stresses occurs at angle (10°) of the conical die , i.e. the
best design for the conical die when the angle of the die is (10°) . Results are compared with the
published one. Good agreement is evident. Also it was found that forming load increases with
increasing of the angle and blank diameter.
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Iprep7

*ask,alph,Enter Alpha for conical die=,10
*afun,deg

xx1=60*tan(alph)

Idie

k,1,10.75/1000,0 : k,2,42.5/1000,0
k,3,42.5/1000,70/1000
k,4,(10+0.75+xx1)/1000,70/1000
k,5,10.75/1000,10/1000
1,11,2:1,2,3:1,3,4:1,45: 15,1

IBillet

k,6,0,69.5/1000
k,7,(10+0.75+xx1)/1000,69.5/1000
k,8,(10+0.75+xx1)/1000,70/1000
k,9,0,70/1000

1,6,7: 1,7,8:1,8,9:1,9,6: Icsl,6,4

Idele,7 : Idele,13: 1,8,10

al,4,8,9,12 larea of billet
al,1,2,3,10,11,5 larea of die

Ipunch

k,11,0,70/1000 : k,12,10/1000,70/1000
k,13,10/1000,150/1000: k,14,0,150/1000
1,11,12 : 1,12,13: 1,13,14

1,14,11: Ifillt,6,7,2/1000
al,6,15,7,13,14

lelement of die & punch

et,1,42 : keyopt,1,3,1

mp,ex,1,200e9: mp,nuxy,1,0.37
Imp,mu,1,0.02 :1,1,,,,,

lelement of billet

et,2,106 : keyopt,2,3,1

mp,ex,2,200e9 : mp,nuxy,2,0.37
Imp,mu,2,0.02 : tb,biso,2
tbdata,1,190e6,(200€9)*0.8

r2,,.,

Icontact element

et,3,48: r,3,144000,1440

Imesh of die & punch

type,1: real,1: mat,1

mshmid,0 : lesize,7,,,30

lesize,15,,,5 : lesize,6,,,10: lesize,5,,,10
lesize,11,,,40: amesh,2,3,1

Imesh billet: type,2: real,2: mat,2: amesh,1
Imesh contac punch & billet

Itarget punch

Isel,s,line,,6 : Isel,a,line,,15
Isel,a,line,,7: nsll,s,1: cm,al,node
Icontac billet

Isel,s,line,,8: nsll,s,1: cm,bl,node: nsel,all
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Ibiender

type,3 : real,3: mat,3 : gcgen,al,bl
gcgen,bl,al

Imesh contac billet & die

Icontac billet

Isel,s,line,,4: lIsel,a,line,, 12
nsll,s,1: cm,b2,node
Itarget die
Isel,s,lin,,10: lIsel,a,line,,11
Isel,a,line,,5: nsll,s,1: cm,a2,node
nsel,all:

Ibiender

type,3: real,3: mat,3
gcgen,a2,b2
gcgen,b2,a2
allsel,all

I'b.c of punch
Isel,s,line,,14
Isel,a,line,,9 ! Billet
nsll,s,1

d,all,ux,0
d,all,uy,-0.15
allselall

I b.c of die
Isel,s,line,,1,2,1
nsll,s,1

d,all,all

allselall

finish

/solu

lload to punch
Isel,s,line,,13
nsll,s,1
d,all,uy,-0.15
allselall
time,150.150
nlgeom,on
nropt,full,,on
outres,all,all
outpr,all,all
nsubst,400

neqit,99
cnvtol,u,,0.9
cnvtol,F,,0.9
eqslv,sparse

solve

finish
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ANSYS 5.4
TN 16 £005 T e
1L:4b:29 ' T 16 2005
BODAL: S(LUTION 10:37:20
STEP=1 y RODEL SOLUTION
SUB 2999999 STEP=1
TIME=150.15 ) UB 2999999
SEQ (295) TIME=150.15
Powerbraphics SEQ@ (305)
EFACET=1 1 Pewerbraphics
AVEESMat EFACET=1
T = 015078 ! AVRES=Hat,
=2 978 T =. 009487
MK 154009 1 | mme=suss
RN MK =2§2215
= 17118 i O L
- 3 21469
24826 =
[ | ' 62927
51238 4 i |
B g i R
63450 J
= —IRaiis
- §556¢ | - 157248
Rk ¢ . s
! IRkl NP e R e o
! 0o b ' [
154009 i 252215
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HNSYS 5.4

JUN 16 200§

11:87:28

RODEL 5OLUTION

STEP=1

SUB =9993999

TIMEF150.15

SE® (3R

Pomerbraphics

EFATET=1

AVEESMat.

X = 0096

v il MM =5.412

SO =155419

= L

=

- 24542
51510
63078

.

R

e

y =

155413

H

25 = 3\::‘5\)”

1 : ENSYS 5.4
JUR 16 2005

SE@ (30F)
Powerbraphics
EFACET=1
AVEEIMat

Texd =. 005502
o] 103
SMX =154207

5.109
=
=

17150
24294
§1429

[ |
et
|
(]

§578%

10Es72
120018
12716¢
154207

15 = a:\}\)j\

8K clalgay) 64153 O -6 — ?BJ I

ENIYS 5.4

. JUN 16 2005
11:43:16

o
<
¢
. 4 015078
i 134E-07
; 5.242
194E-07
; (582582
1 1.165
1 § 748
. 22
912
8 495
! i 078
. 661
d .242
10=4 jbﬂ
ANSYS 5.4
JUN 16 2005
11:88:09
RODGL SOLUTION
STEP=1
SUB =999399
TIME=150.15
EFTOEQY  (2W5)
Ef{lu=0
Powerhraphics
1,;""»"

25 = 3\:\‘3!)1\

EE A N (P

1 ANIYS 5.4
: TN 16 2005
10:29:5¢
RODAL 5OLUTION
STEP=1
SUB 999999
TIME=150.15
EPTOEQY  (3W5)
Efflu=0
Pewerfhraphic:
EFACET=1
AVRESMat
Do =.009427
SN =.130E-07
X =6.562
.1§0E-07
.729196
1.45%
t.188

—J
[ ]
=
o
|
-]
=

.,_l

2.646
4.275
5.104
5.32¢
1 6.562%

5 = a:'}l)j\

1 § ANSYS 5.4
TN 16 2005
10:58:26
RODEL 3OLUTION
STEP=L

SUB 999999
TIME150.15
EFTOEQY  (2W5)
Eflu=0
Powerhraphics
EFACET=1

SMN =.222E-07
3 = 678841

LEEd0d
L£93774
.272467
L 443161
L5EEE5¢
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Forming Load (kN)

Forming Load (kN)
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50.00 —

40.00 —

30.00 —

20.00 —

10.00 —

0.00

50.00 —

48.00 —

46.00 —

40.00

Exp. Ref. [9]
I Y A Present work
' | ' | ' | ' |
0.00 20.00 40.00 60.00 80.00
Punch Displacement (mm)
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Exp. Ref. [9]
------ Present work
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0.00 0.10 0.20 0.30 0.40 0.50

Coeficent of Friction
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