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Fig. 1. Schematic of plane model.
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Fig. 2. Distributions of the pressure contour of the

detonation flow field at typical moments.
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of detonation wave.

024701-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I % R Acta Phys. Sin.

Vol. 65, No. 2 (2016) 024701

R P A AN [ e 20 e i b 7 2, ] R4S 30K
J2 R AT SO S % B R T A 208 250, A IR
A8 F 1 4T 55 0 I A 21 A0 200 65°, B n) A% Bk
THPEL)0N 3.727 km /s, Wk SiiFE £ 8 1.462.

4.2 85 CEITHTRUR IR R 5 AR

1) FH AR i 28 2 V8 3R A3 45 62 R R 6T Al 1E A
I 17 L 7 e B A 48 (1 I %A, a4 B, \p
DLE B, Bk DAkEE 1.1 8] L8 Va1, IE#HR S
IFi) L s S S U P I 5 A, A TR R ) 38 T
VN, KT BE T KT 1A R, RS
li5] BE &y g KT 35°, ARk N Sk i 5 X, MR 4R
AR EE RS 1 2 R B S F, Al
25 B TIN5 2 AR T S IO R R AR i
IR

52

48

44 +

< af R IX
5
36 |
—a
\.\-
821 EBURAIX —,
\I\-\
28 1 1 1 1 1 1
1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
Ma

K4 D SO a5 2

Fig. 4. Critical conditions of Mach reflection.

B 5 AR T S 2h B2 rh s e R A
X FEE P I B S S AR i 2. T L, AR TR
P 5B 0 5 (0 7 19 GPa, S Rk S R
71448 GPa.

BB R AUL 2 H B0 S R B 6 B, A
B R LLR 2, 8562 B B4 S OB ik R A T 5
oSS, BRI SO TRk = A, 5
e B2 BV TRINARAF. =SS, [ H %R
L. 2128 pust 28 VR kb, £93.0 usth
EH MR =ML RS RS, KB
SE T I T KRR R IR A SR, 1 AR OB Y L AN e
S FE X, Hd, B BT S 6 X R A
S AiYE N [-0.2 mm, 0.2 mm], [-0.6 mm, —0.2
mm] LA [0.2 mm, 0.6 mm] 3t A 85T AL 2
i, 5 B DRSS

60

50 48 GPa

FSHEEIET

40

Thbfiie it 2%
S AR 2%

30

p/GPa

20r NS EIE

10

O 1 " " 1 "
—0.1 0 0.1 0.2
0/rad
K5 5 G2 Dk s A i 2
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Fig. 7. Peak pressure distributions of the tin flying layer.
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region of tin flying layer.
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Abstract

Under strong impact loading, metal materials will produce deformation and show ejecta behaviors. The mixing
phenomenon, due to the detached matters entering into the background fluid, has a direct influence on the compression
properties. According to the researches of ejecta, the damage and mixing are closely related with the loading state
and the dynamic process. Up to now, many results have already been obtained under the condition of the directive
impact of detonation. Further study on the metal materials response driven by detonation collision is needed. Previous
studies have focused on the macro characteristics, such as the collision uplift and destruction. In this paper, we aim at
the wave system’s interaction process, in order to obtain the physical detail and to reveal the mechanisms of dynamic
behaviors in the collision region. Investigations are carried out by means of both the numerical simulation and the shock
polar theory analysis. Planer tin flying layer calculation model is designed for numerical simulation, so the sliding wave
systems and shock conditions are obtained effectively. Based on the numerical results in the plane tin flying layer, the
shock polar theory forecasts that the Mach reflection will occur, and the images of wave interactions given by numerical
simulation also display the three-wave structure, which is the typical structure of the Mach reflection. Quantitative
comparisons between the numerical results and theoretical analysis of the shock polar are in good agreement with
each other. Furthermore, the critical conditions of Mach reflection in the cases of different shock conditions are given.
Meanwhile typical characteristics of the histories of free surface velocity in the collision zone are analyzed. From the
numerical and theoretical analyses, the shock dynamical model in the collision zone is proposed to reveal the mechanisms,
and the model is very important for investigating the collision zone problem deeply in decomposition way. The results
illustrate that in the collision zone there exist multiple kinds of shock loading ways, including one-dimensional once
plane impact region, two-dimensional once oblique impact region, and two-dimensional twice oblique impacts region.
The complex loading dynamic processes coupling with the unsteady flow field lead to the distributions of the peak
pressure at different positions in the collision zone. The corresponding destroyed behaviors are shown, and thus we can
establish the relationship between the reflection wave structure and the fracture morphology of the collision zone. This
research results will provide an important theoretical support for the understanding and interpretation of the physical

phenomena of material deformation, damage and mixing in the collision zone.
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