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Abstract

. An infinite element for impact problem has been developed using ABAQU S/Standard UEL . 4-node plane

strain element was considered, and the constitutive equation was derived from properties of propagation plane body
waves. The element acts as unbounded domain to the plane waves generated by impact. The numerical method was
tested for the simulation of plate impact. The results show the effectiveness of the infinite element.
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Nomenclature

F; - deformation gradient
Ji; : Jacobian matrix

L;;  :velocity gradient

U; - velocity

V) - volume of one finite element
X, . coordinate in the reference configuration
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Table 1 Material propertiesfor the specimen and plates

Specimen Plates
A 175.9 Gpa 115.4 Gpa
16.43 Gpa 76.9 Gpa
Po 6500 kg/m® 7800 kg/m®
AlZEt = 004 FEo] A 5 2} ATkl 4] 9]
EA9) &= ¥ E 5 Fig. 39 YEFS E} FESEF



ABAQUS UELZ o|8st =&

19}

EEEOEER R %
FasahAl s)n], A8 9l

o gt 4 9T,

=

= 93} Al o)
L.

=35
=

-

o

2

e F A0l

{
i

i

L ELIR B

B —
0=<wv, <179 (mis)

nonom

o _
al

0 00001 ooz
X

(a) Longitudinal velocity att=0s

000015 |

0 <v, <59 (m/s)

D00 |

o _
Q

o [HECE iy 00002

X

(b) Transversevelocity att=0s

Q00018 | —
aoont b 0=V, <179 (m/s)
SE-05 |
o
i pOE o0
x

(c) Longitudinal velocity at t = 0.034 i1s

nooms F D
anom | 0 €, <59 (mis)
SE-05

Q

il AR 1 R
X
(d) Transversevelocity a t =0.034 us
Fig. 3 Particle velocities at two different times

Fig. 4
% ®iz)

é

L 8% Wanvil) -] g HellM e &
-3 A7 B0k AN A E EAIE)

m1m
o |

E2Hlo| Rekxlea i

2 2 sgl , (b)&= 60pume] &
zepol] R Rl AT YIA A4S 2§
of B35 & A9 295 WEE wdd 59
7492 Azloltt A HA HHFig. 4 (), T= F
A H ol A 2] HhAL Z3Fel] o] 8)) F4r B F S|
A Zrell disle] Al Bk v 223 HER AE S
7hglk 5= 2k 700 ns ol A] YZ: 2] A Ao A vkALE
vleo] g&o g <ls] £xrl0oR Holx 1 &
HedhS 2 4 qlet 3 FokA e 47 48l A
$-(Fig. 4 (b)) = 2= A 21 & 4= gl o] &
H SR Ao BB F F5H Fo] A2to,/2
FHo,22 ASA FAES B F vk
ool ' 3
_ anf ]
(]
E all
T 4D i
>
5 20 I i
ok E
2“ i S (P T —— :
0 1E-06 IE-08
Timi |&)
wof | ]
ul
- sk ¥ ]
& GOF .
o a0f 3
. R
o 20 r_' |
aF E
=5 E-08 ZE-06
Tona &)

Fig. 4 Longitudinal and transverse velocities a apoint in the
right plate. () Top picture. (b) Bottom picture

1e] F 7 5-(Fig. 4 (a), (b)) o] At
7] 18k F3= 5600 ns7hA| AlAks)
A 7S Table 26 Ubehigich 27w
2 9% e 2O S e B

B Mok giel AMANE

Lmrlrl
i

Transactions of the Korean Society of Automotive Engineers, Vol. 13, No. 2, 2005 63



Seung-Yong Yang - Byeongchoon Goo

Table 2 Tota CPU time for two kinds of model

Full modeling ABAQUSUEL
CPU time 617.3 sec 117.9 sec
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