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Fig. 3 Schematic illustrations of two shockwave interactions
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Fig. 4 Interaction of incident oblique shock wave within the metal Pb

6 45 1R bl DRE B S S IS R A0 T e = e A R E L W i D ith 2k 07
A R EE IO . I 7 oAl DL B AT IR TN Al AE i T A2 RS AR U e, S S
JIIEASTEAE E (H T BT Bl LR B = 500 B AT He T3 38 W . 7 R B R R G A AR (BB SE A
Gy M G ~Goo I DT R RE . NI 7 AT DA AR SE SR Go o AR bl e die e B35 1 A B L PRI
Jy T b A — A KA B R AR A 4 3R . Ca) 2. 559 ps, 12, 86 GPas (b) 2. 656 ps, 20. 49 GPa;
(0)3.0 115,25, 64 GPa. BRAE R G B Guo (55 — B B HE A AR 7] o 2 WA 55 AR o o 9 72 3t 28 42 )
By o 2R G R W) A S N B 2 bR E Y TR (BB R 3 B AL ) R g 4 00 s (a) 2. 724 s



400 3 Y 5 i i %38 %

28.032 GPa; (b) 2. 802 ps,43. 407 GPa; (¢) 3. 107

75

of  owe 5251022 GPa, BT LA ) 7 b FF 0 A
:Z -4#- Theoretical calculation SRR AR Yy 22, 18,2, 11 A 1. 99, 3
~ 55 - ®-Numerical simulation AR AL HUAEE R B AL v o A S R B s N, 5B A
3 50*\‘ SIS T AR ) A (IR H MR/ T IE B R 4
A T L 2. 7 5 7 TR oo A AR kT
5 MY YN - IS A A AW T 5 B 7 Ca)
Sq.l 1.2 13 14 15 16 1.7 1.8\91.9 TEﬁ%jﬁ{EE@dﬁfﬁ,@ﬁ 24T (i 3 A
May K7 (oA 44X R SRR AT v BE B dr s . H
B 5 BTSSRI IG P A ac P T 32 81 4 15 90 S0 280 o S5 S 28 S B0 T T (7
5 A Ma, R 5 KB H JIt 7 B 5 AR I AT 3K B i KT g L HLRE A BE XS

Fig. 5 Comparison of theoretical relationship of Tolf 2k B 1% 58 U DS o
incident angle ac varying with Mach number Ma, K 8 45 T X4 EARE S Gy Gy 1 Gy Y
end numerical simulations IR L T3 AR 2 5 TG R Taylor i

(a) oe=0" , 1=2.729 s (b) 04z=20.5" , t=2.823 pis (€) 04p=34.5" , t=3.068 s

Pl 6 T A 2 B A S | S5 D R B i B o T R

Fig. 6 Schematic illustration of incident, reflected and Mach shock waves within the metal
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Fig. 7 Pressure histories for the gauge points with the same longitudinal coordinates
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Fig. 8 Pressure history along the colliding line
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Fig. 9 Free surface velocity histories
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Numerical investigation of dynamic behavior of
metal Pb driven by oblique shock waves

REN Guowu, ZHANG Congyu, ZHANG Yajun,
HONG Renkai, CHEN Yongtao
(Institute of Fluid Physics » CAEP, Mianyang, 621999, Sichuan, China)

Abstract; Dynamic behaviors of metal materials subjected to intense shock loading is presently a focus
in basic research and engineering application in the field of shock wave study. This work investigated
dynamic behaviors within the metal Pb loaded by two oblique shock waves via Smooth Particle Hydro
dynamic (SPH) method, with an emphasis on the influence of different initiation points on the dy-
namic behaviors in the collision zone. Utilizing the shock polar theory, we obtained the critical angle
for an incident oblique shock wave varying with the Mach number, which indicated a transition from
regular to Mach reflection. The comparison of the numerical data with the theoretical plot confirmed
the interaction of two oblique shock waves, thus essentially revealing the Mach reflection and the for-
mation of the Mach stem. As the distance of the initiation point from the Pb surface increases, so do
both the incident pressure and the angle for an oblique shock wave, including also the generated Mach
stem. Based on the free surface velocity profiles, we calculated the width of the Mach stem and the
Mach angle, the results being in good agreement with the theoretical prediction.

Keywords: Pb; collide; Mach reflection; oblique shock wave
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