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Tab.1 Material properties for 1006 steel

YRR : #ns BiE

WP/ (kg m™?) p 7 890
HIEEE/ GPa E 200
BEEAYN 0.12
AR ) v 0.3

H#/ (J-kg™' - C7") C, 4770
EMERRE 0.9
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Tab.2 J - C material constants for 1006 steel

2% Bl 2% (&
A/ MPa 350 "D, 3.44
B/ MPa 275 D, -2.12

c 0.022 D, 0. 002
m 1.0 D, 0.16
n 0.36 T,../C 25

D, 0. 05 T,./C 1538
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Tab.3 Statistical data of acceleration of rigid mass

mH F—WEmM -/ €3
FHEMV B/ ms 3.9x107° 2.6
FEBRE/ (m-s7?) 1.14 x 10° 2.25 x10°
FE RN/ ms 6.26 x10* 1.6 x107'
BAEYME/ (m-s™?) 2.0 x10° 2.5 x 10'
AE AT/ ms 1.25 x10 72 2.8
B} X /ms 5.5x10™* ~6.8x10™° 3.2x107' ~3.6
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Fig.4 History of acceleration of rigid mass

2.2 HHIEA

Ja RN B AP B SR O, I AR AR OR AR R
AB.C.D.EN & KW 5 B , i i A 8 K A B
BTTEIRL F1 5 AT ST BSELL LN PR B
PR AHELL. A CN TR BT MISES jf g 2 v
B A S B A B9 0 4 Bk [ 2 O PR, £ 2R
WANEG. 58 B M BRI BT & BT R TR A
FIEEETE PG B9 MISES Ry st BRI [RSR R 4K,
HERRAE 6, WA EEB BIRR TiX—2 k.

________

.....

5 BHEFEFPRKHENSFAR
Fig.5 Analytical points along centrial line of the steel Belt
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Fig.6 MISES stress rate of analytical points
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Fig.9 Stress contour around plastic wave front at 0.9ms
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Numerical Simulation of Encastred Steel Belt Impacted Transversely by
A Rigid Mass with Hypo - critical Velocity

SUN Ji ~ jun, ZHANG Xun - an

(School of Mechanics, Civil Eng ineering & Architecture , Northwest Polytechnical University ,Xi” an 710072, China)

Abstract: By using ABAQUS/Explicit, an encastred steel belt impacted by a rigid mass with hypo — critical
velocity is simulated. The ABAQUS inbult material model proposed by Johnson and Cook wis used, which is
suitable to solve the problem of impact and penetration. Asa result, the phenomena of contact discontinuity and
inertial fling of the steel belt are observed. The reliability of this simulation is evaluated by surveying the elastic
wave propagating through the steel belt impacted. Further analysis of the result data indicates that the deforma-
tion of the steel belt closely out of the contact region just behave in manner of plastic strong discontinuity
wave.

Key words: steel belt; hypo — critical velocity impact; numerical simulation ; inertial fling; plastic strong dis-

continuity wave



