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Fig.1 Schematic of low-velocity impact loading
1—anvil, 2—steel rod 1, 3—polyethylene cushion,
4—sample, 5—steel tube, 6—dowel steel ,

7—Dbuffer, 8—projectile
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Fig.2 Schematic of view fields

1—projectile, 2—explosive
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Fig.3 Typical stress history of impact loading
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Fig.4 Plan view of undamaged PBXN-5 sample
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Fig.5 Near-field region, damaged PBXN-5
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Fig. 6 Mid-field region, damaged PBXN-5
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Fig.7  Far-field region, damaged PBXN-5
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Fig.9 Far-field region, damaged Comp. B
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Fig.10  Typical fractograph of damaged and fractured Comp. B
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Table 1 Densities of undamaged and damaged explosives
Bt ¥l S (m - s ™) /WA i J1 (MPa)
60.4/56.3 125.4/113.3 147.8/ - 191.4/212.5 194.1/ - 109/"
PBXN-5 -0.214% -0.273% -0.525% -1.082% -1.114% -1.82% (264 MPa)
Comp. B - - - - -0.42% (283 MPa)
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Table 2 Attenuation coefficients of undamaged and

damaged PBXN-5 explosives dB - mm ™'

- B (m - s ') /U FE J7 (MPa)

I

! 60.4/56.3 125.4/113.3 147.8/ - 191.4/212.5
2.60 2.85 3.55 4.67 4.72

4 ZERIF

A S5 R 1 4k e A9 s ke B R [l s A
AR GEHA R ARG 86 5, 5200 0 SR PR B, S 9 A
LYRPRE R S Bl A ) 2 TERE A A I B T B AE
I3 oh i N, PBXN-5 Fll Comp. B #4320 H Jfs 5 41 %
ARG, bl J ORE o= 2 KA IR B X 28
TSRS A 7 o 1 5 T WA ) I P S Dol 6 o
SRR ety s 0 AR A A T L A
R AR BRSPS Uk It R . AHEEZ T, Comp. B 3
Bt PBXN-S B K A9 ME P, £E Br A9 AE T
PBXN-5 il # B¢ A 2 MR BUE B, 11 Comp. B JUJ 237
AR REL, B B 2 A R . X Ui W B AR PBXN-S
HRORE 45 50 9 5 AR D (AR R B T AR R A
M PERE . XA T ERAN - AA AR R FEARE
FEARAE 29 B pO I D0 1, 3 25 404 ol &5 590 1) 5 42t m] 22
(A A 1 g 2 1 B 0 70 e o P BE S 3 0 I, a8 R R0

AR AE 25 1 B o

TEAS Y5 T 1 A 308 Jik o F T A, 72 58 5 o
i P WG BN W] R A9 Ak S BIRIE o 4 ) Al L2 i A
B F) SRR R AT el ) DL 2 AN 4R e s Y 1
DL 7E i T Ak B s 0 B, UL el £ R Ok
Jry P A 2 SOV I 0 24 ) A WA 4 o 3K A B TR 3
ATIxE bl A T R sOE BOLBE B IA R

k. ASIIG I AT PBXIN-5 XE 25 AR b T 27 e o S5t obk 2452 42
HE 7 2R TR B

5% Tk -

[1] Demol G, Lambert P, Trumel H. A study of the micro-
structure of pressed TATB and its evolution after several
kinds of solicitations|[ A ]. Eleventh International Detona-
tion Symposium[ C], Snowmass, 1998. 85 —88.

(2] kb HEIE TR Y 007 0K 285 X JHE Xk R 08 A 2 1 5% 1
[D]. BB, 1999.

[3] Green L, James E, Lee E. Energetic response of propel-
lants to high velocity impact[ A]. Proceedings of Eighth
Symposium (international) on detonation[ C]. Albuquer-
que, New Mexico, 1985. 284 —293.

[4] Sandusky H W, Bernerker R R. Influence of fresh damage on
the shock reactivity and sensitivity of several energetic materi-
als[ A]. Proceedings of Tenth Symposium (International) on

Detonation[ C], Portland, Oregon, 1993. 490 —498.



%13 WM T3 45 = e 24 o il 453 405 19 S B 17

(51 s, B AR b R ERT ST (D], dent: dext [D]. vhER2 B 1 £ W58 BT ,2001.
R, 1992, (7] W BRIEF RIEWE. AT RK widi ARG 0 5 90 T 119
(61 WRMGTT. 5 58 WK 45 F 25 04 4 WL 25 4 2 ) 24 1k e FEAEPER[)]. AEgtie, 1983, 2(4): 28 -31.

Experimental Study on the Impact Damage of Selected Explosives

CHEN Peng-wan', DING Yan-sheng®, HE Song-wei’, HUANG Feng-lei', CHEN Li’

(1. National Key Laboratory of the Prevention and Conirol of Explosion Disaster,
Beijing Institute of Technology, Beijing 100081, China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China;
3. Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract; The study of damage mechanisms and its evolution of explosives is of great importance for the
safety evaluation of explosive materials. A long-pulse low-velocity gas gun with a gas buffer was used to
impact explosive samples. The explosives used include cast Comp. B and hot pressed PBXN-5. Different
projectile velocities were used to achieve different damage degree in samples and the stress history of sam-
ples in the process of dynamic loading was recorded. The microstructure of samples before and after im-
pact were studied by use of Scanning Microscopy (SEM) and Polarized Light Microscopy (PLM). In ad-
dition, the density and ultrasonic wave attenuation of samples before and after impact loading were exam-
ined. The results show that both Comp. B and PBXN-5 exhibit similar damage characteristics of brittle
materials. However, due to the difference in compositions, Comp. B and PBXN-5 also exhibit different
damage characteristics.

Key words: explosive; damage; low velocity impact; microstructure



