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Table 1 Specification of specimen mm

30CrMnSiNi2A Qe x|

1 2 3 4 5
KEL 160 160 160 140 140
W1z $26 $26 $26 $26 $26
LA $30 $32 $34 $30 $34
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Fig. 1  Sketch of experimental setup

1—mirror, 2—GS8]J camera, 3—specimen, 4—detonator,

S5—explosive light source, 6—time-delay primacord
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Fig.2 Typical scanning photograph of the expansion of

steel shell taken in experiment
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Fig.3  R-t curves of the steel shell expansion
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Table 2 Experimental data for two different steel shell
I ARR NS 30CrMnSiNi2 A
TNT 8701 TNT 8701
A o« 0.378 0.219 0.395 0.294 0.232 0.403 0.293 0.230 0.420 0.307 0.243
A 0.318 15.320 -2.035 6.321 39.850 24.020 16.475 14.546 38.580 24.011 47.573
B -0.495 -2.236 1.828 -1.592 -4.738 -3.999 -2.615 -2.220 -5.480 -3.248 -4.529
C 0.148 0.142 0.033 0.108 0.205 0.183 0.114 0.092 0.207 0.116 0.123
D -0.002 -0.002 -3.9¢7* -0.001 -0.002 -0.002 -0.001 -0.001 -0.002 -0.001 -0.001
WA WV,
2.626 1.803 3.098 2.673 2.093 2.682 2.216 1.861 3.134 2.542  2.118
/mm -+ ps”!
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Fig.5 V-(R -R,) curves of Bainitic steel coupling

with TNT explosive at different «
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Fig.6 V-(R-R,) curves of 30CrMnSiNi2A steel coupling

with TNT explosive at different «
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Fig.7 V-(R-R,) curves of 30CrMnSiNi2A steel coupling

with 8701 explosive at different «
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Table 3 Initial velocity of fragment for two different steel

shell with different explosive loadings

R NI 30CrMnSiNi2 A 4%
TNT 8701 TNT 8701
Vy/mm - pus™' 2.626 3.098 2.682 3.314

W 1) RS F SR R =30 mm, 42 r =26 mm, K
JF L =140 mm; 2) 30CrMnSiNi2 A 443 {f b 42 R =30 mm, N2
r=26 mm, & L=160 mm,
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Fig.8 Experimental setup for soft-recovering fragments

1—specimen, 2—sands
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Fig.9 Change of fragments number(n)

with the mass(m) of fragments
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Experimental Analysis and Exploration on the Coupling of
Shell-steels to Explosion Performances of Explosive Loadings

CHEN Xue-lian, ZHANG Bao-ping, ZHANG Qing-ming, LIU Chang-lin, LIN Jiang
( National Key Laboratory of Prevention and Conirol of Explosion Disasters,

Beijing Institute of Technology, Beijing 100081, China)

Abstract; The rotating mirror type slot scanning photography and fragment recovery technique were ap-
plied to study the explosive acceleration and fragmentation behaviors of both bainitic and 30CrMnSiNi2 A
steel shells drived by different explosive loadings. Based on the experimental results obtained, the cou-
pling of shell steels to explosive performances of loadings have been analyzed and discussed.

Key words: coupling; explosive acceleration; fragmentation behavior
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