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Table 1. Conditions of computation

Computation | Diameter | Height H)é Type of Die velocity | Friction
case no. D,nm) | H(mm) , | specimen V(m/sec) coefficient
1 127 127 1 Tube 1.0 0.05
2 12.7 254 2 Tube 1.0 0.05
3 127 38.1 3 Tube 1.0 0.05
4 127 38.1 3 Tube 100 0.05
5 12.7 38.1 3 Solid 10.0 0.05
[ 127 381 3 Solid 200 0.05
7 127 38.1 3 Solid 50.0 0.05
8 12.7 38.1 3 Solid 100.0 0.05

Table 2. Material coefficients for computation

Young's modulus

Poisson's ratio

Density

Material model Material coefficients

Elastic-plastic Yield stress a,= 1.03 (GPa)

material model Reference strain g,=0.0049
Strain hardening exponent n=0.005

E =210.3 (GPa)

v=029

p= 7.8 (gem’)

L

Fig. 1. Undeformed mesh for case 1

-

(a)

Fig. 2. Profiles of the buckled thin-walled tubes,

()

after Kunogi [10]
(8)H,/D, =1,(0)H,/Dy = 2,(c)H,/D, =3

(a)

Fig. 3. Experimental results of the buckled thin-

()

©

walled tubes, after Biswas Traves [11]
(@)H,/D, =1,(b)H,/D,=2,(c)H,/D, =3

Fig.4. Deformed mesh of case 1
(a) At the height reduction of 16.7 %
(b) Atthe height reduction of 33.3 %
(c) At the height reduction of 50.0 %

Fig.5. Deformed mesh of case 2
(a) Atthe height reduction of 16.7 %
(b) At the height reduction of 33.3 %
(c) At the height reduction of 50.0 %

[*(a)

Fig.6. Deformed mesh of case 3
(a) At the height reduction of 16.7 %
(b) At the height reduction of 33.3 %
(c) Atthe height reduction of 50.0 %
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Fig. 7. Deformed mesh of case 4
(a) At the height reduction of 16.7 %
(b) At the height reduction of 33.3 %
(c) Atthe height reduction of 42.0 %
(d) At the height reduction of 50.0 %
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(@)

o i

Fig. 8.

Deformed mesh and equivalent plastic strain
distribution of case 5 (contour level : a=0.2, b=0.4,
¢=0.6, d=0.8)

(a) Atthe height reduction of 16.7 %

{b) At the height reduction of 33.3 %

(c) At the height reduction of 50.0 %

P T

(a)

Fig. 9.

Deformed mesh and equivalent plastic strain
distribution of case 6 (contour level : a=0.2, b=0.4,
¢=0.6, d=0.8)

(a) At the height reduction of 16.7 %

(b) At the height reduction of 33.3 %

(c) Atthe height reduction of 50.0 %

(a)

Fig.10.

Deformed mesh and equivalent plastic strain
distribution of case 7 (contour level : a=0.2, b=0.4,
¢=0.6, d=0.8)

(a) At the height reduction of 16.7 %

(b) At the height reduction of 33.3 %

(c) At the height reduction of 50.0 %

Fig.11.Deformed mesh and equivalent plastic strain
distribution of case 8 (contour level : a=0.2, b=0.4,
¢=0.6, d=0.8)

(a) Atthe height reduction of 16.7 %
(b) At the height reduction of 33.3 %
(c) At the height reduction of 50.0 %

1.0
7]
1+ <--e-- tube{10m/sec.)
[
l‘fl i ~—a— cylinder{10m/sec.)
- 0.8 —a— cylinder(20m/sec.)
L)
8
& 0.6
~
B .41
[
[-]
2]
é 0.2
_E 3 o ey
0.0 4 T T v
0 16 20 30 40 50

Height Reduction (%)

Fig.12. Energy ratio plot of case 4, case 5 and case 6.
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