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AR 25 R DA
TSR
(20)

A LARAR A SO SR RO 0 B AR A R TR B B T SRS TR e SO Ll £ AR A1
DU SE AT . SHBRE T RS BB PR R R T O AR 3 1 PR B K 2 1 R



%6 H TR K AR BT ) k= R 719

Jei » 3200 AW T 53 A 5 AR 1% Bl R A L OB ) 0 G AR A R R A ) U T
A DL A A R
2.2 BIEEEMRER

0 B A2 T A AR T A A RN L AR e I A 7 3 ik M K 30 e A ) R AR R T R B
272 m/s, CARAY WD EA BT 300 m/s, R A AL TR OB Al TR AR R R A R
BF A 6, 7 ORD B G TR O 5 T D) Z W A S B D e R R . 2 B4 ARG e o AR v B2 G T A
BERAEBYER S . R ST S A RITIE L, O T R R KE R 5 A A A i 4 JE B P Bh
R, AR AL R ] Johnson-Cook ¥ P 5 AL,

o, =[A+ B ()"](1+Clne") 21

KW :0, A Von Mises Wi sh W J1.eb HEMIBIEN AL, e =el/e, AT SR8 P AR R, B e, =
1 s ' Bon IR AR WAL RR T S50, C S b RE N A8 SR AU R M S8 U AR 1 AN TR FRR Y e
=1. 0 B i 8 N7 A7 () S 5 S0P o 78 22 (] A O 3R L 5 2 A 3fe BRURL - 3R o 722 35 AL 80N

KR AR B R TR V5 B BIRE R w3 FR AR R 18 1 2447 2R o T LUK 3 B2 AH I 17 R A T R AT 4
W, 3 B RPIR S D7 f ik F Mie-Grimeisen JRZE 2 . YA RME TR0 I SRS I RS R IE U8

p=pocip+ (Yo +ap)E (22)
MR TR 4R SR GRS TR RN
per1+ (15 ) 5]
p= — 1+ (7o tap)E (23)

(1— (si—Dp—s #/jrl—sg #ilj
K ey vansy s sy a2 5B He 4 R MR O 850 o A2 iy IR B2 G- 00 0 3R JBE Cae, ) T 2110 G
B sy s 15302 wa-u, Hﬂéﬁﬁﬂr%lﬁ’ﬂ%‘:?&aa B A BB IE R EL, v, J2 Griineisen % E A EHLNRE,
R E R n=p/p, —

AR S %ﬂ&*ﬁ%ﬂ%iﬁg&“ 1% 0="7 850 kg/m®,a=0.43,G=124 MPa,A=400 MPa, B
=220 MPa,n=0.08,C=0.025,¢c,=4 573 m/s,s;,=1.33.5,=0,5:=0,7,=1. 07,

3 BERESEREREERU

i 0 R 2 T AR B B RS AR X T T Al K
100 mm,Y A RJE 20 mm,Z R % 16 mm,
T8 Z 75 1w} 4 4 000 T vt [ E 2 R R A R
J VR XS AR SO BT R AR T SR B AT 4
BB AL Z 1T 75 2R 4375 5 RS BT BT A, =
P 5 A BT Ry S TR ST AR BT m‘%$mj§

NH 2 mmLAE XYL Z 3 AN 1 R4 7Y 5 ks B Tyéf

SERCEE AR 2 100,100 F 50, 45 15 5 7 1% B 5 1 o+

FG B 25 R R ol 8 A4 RO R R A B A e A AR o

#£ Johnson-Cook # AU, M BHE =5 £ 1 75447 0 i P4 0 R (A5 5 T Ak
H Mie-Griineisen JRZF REIEIT A, B YEEEIT Fig. 4 Preprocess of explosive welding

SRR By = Ak i b BRLEER UL A 4

HER I AR BB AR A B B0 R B Y B ROE R Y SPS2. 0 58 LAY % R R & T C -+ S il 5
LAY IR SR BE T IEAHY S AL BTN RE L BT 5 45 ih TI%I’FH%?MET%UE’JE%W%/E K6 25 T 18 K AR 42
SCAEL A APLA v 18] 350 ThT A8 T 1, R e o ) ) T ) S5 2 ) o, i AR B P DL 7, g R v 1]
T p G Ia b B =L WA 8,



720 DS 1 5 et i %34 B

2 1
-, = ut g

Pl 5 AR K AR 4 25 S TED O 1 JE AL K6 JRAEIR R A ST 2y R
Fig. 5 Interfacial wave formation of explosive welding Fig. 6 Interfacial wave formation of explosive welding
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Fig. 7 Effective stress of explosive welding at 2~y section
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Numerical simulation on interfacial wave formation in explosive welding

using material point method”

Wang Yu-Xin, Li Xiao-Jie, Wang Xiao-Hong, Yan Hong-hao, Sun Ming
(Department of Engineering Mechanics s Dalian University of Technology s
Dalian 116024, Liaoning, China)

Abstract: Based on the impact dynamics and the basic theory of explosive welding, the material point
method was applied to study the wave formation at the compounded interface by explosive welding,
and the corresponding three-dimensional numerical simulations were presented. The interfacial wave
formation and plasticity flowing deformation were explored, and the simulated results by the material
point method were compared with the explosive welding experiments. The above investigations dis-
play that the formation of the interfacial wave in explosive welding result from melting of the metal
material and flowing of the eddy at the impact point. Furthermore, the material point method pres-
ents an outstanding advantage in the numerical simulation for the interfacial wave formation in explo-
sive welding.
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