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Fig.1 Principle diagram of drop hammer
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Table 1 Impact sensitivity of TNT-based explosive

samples Comp. B THLD THL TNTE®

compositiph TNT/RDX TNT/RDX/Al/D" TNT/RDX/Al INT
~40/60 ~60/24/11/5 ~60/24/16

Hyy/cm 57.3 57 - 154

impact sensitivity /% 43 20 26 8

friction sensitivity /% 0 0 22 4~6

characteristic drop height/mm 1400 1200 1300 1400

stress peak value/MPa 800 900 ~1100 1000 650 ~700

compressive strength/MPa® ~° 9.23 19.25 33.6 11.4

Note: 1) D is passivation.
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Table 2 Impact sensitivities of PBX explosives
samples 109G PBX-1 PBX-2 757G PBX-3
combosition RDX/Al/SR" RDX/Al/NJ? RDX/Al/AP/NJ? RDX/AI/AP/SR" HMX/AI/SR"

P ~64/20/16 ~64/20/16 ~25/33/30/12 ~25/33/30/12 ~55/30/15

Hyy/cm 55 81.3 50 55 65
impact sensitivity /% 20 48 48 8 0
friction sensitivity /% 0 0 56 0 4
characteristic drop height/mm 1500 1000 700 1300 1600
stress peak value/MPa 850 700 500 650 -
compressive strength /MPal®] 0 2.42 0 0
tensile strength /MPa'® 0.36 0.3
Note: SR and NJ are different additives.

R3O EARE L R R A5 R

Table 3 Impact sensitivities of pressing explosives
samples JOB JOF HLA P-RDX 8701

mposition HMX /W HMX /W HMX /AP /Al/W RDX/W RDX/W
composttio ~95 /5 ~95.5/4 ~25 /31 /36/8 ~95/5 ~95/5
Hsy/cm 200 102 123 - -
impact sensitivity /% 0 0 0 32 22
friction sensitivity /% 10 5 0 28 28
characteristic drop height/mm 1600 1075 1500 1600 2000
stress peak value/MPa 1000 478 800 801 912
compressive strength /MPa'®] 36.5 8.49 6.17 9.68 29.2
Note: W is passivative additive.
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Fig.5 Photographs of penetrating warhead filled PBX-2
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Fig. 6 The phenomena of backboard distortion after high

speed impact

3.3 EREEMEARAGEETBRERN

JUAh e 25 3 A K 2 2 A 1 i oy Jo 2 T 45
RSB 3. thk 3 AT W, AL /Y JOB &5
JOF #:24, P-RDX 55 8701 K2y, 25 pi iy i ol U 5 24
A8 o SR A ], R 24k 4 o SRR, 25 AL R
i85 3k 3 A2 RE R B R 9 45 2R n] L, 25 4 5 i
i o ORI, 31X R T TNT G 1 25 41 3T iE Jy 45 R A ]

A LR TR RS A5 PF T, PO 5 B A 2 R 2 4t e i
YERIA A o AR R CA SCHR[ 6 ] 4iE 56 T J 24 TR g
SR PP d R YRR SRS K3 HR R, L
HMX Jhy 3 A 24§ o7 JBE AR T L RDX DB B 25, 53X 5
GETEAR R AE 25 245 AR AN R A2 55 A AP 9 HE 25 R
B e ) e T SRR

4 £ it

(1) ¥ e 43 o X 6 BE 0% (W) 42 SR AL KE 25 1 52 3 ol
VEFTIN pRy 22 42k

(2) TNT JAE25r  TNT fErpai iz 22 kb o

(3) AT HMX B8 R HE 2T, 2y
AR ol SRR R 24 R 4 i SR AR H RDX R R 2541

(4) DETERAEL5 A AP I, 280 | 25 M Ji o gk
JE P, X AR K 25 N i AR

SE
(1] £, &K3xH, 400, . [HAM R & 0 BUR 5 & & %
(], S RBEHEA, 2005(5) : 51 -56.
WANG Tao, YU Wen-li, WANG Shao-long, et al. Present status
and tendency of foreign earth-penetrating weapons[ J]. Missites
and Space Vehicles, 2005(5) : 51 =56.
(2] Btk =, BRI, WO AR 25 4 2 thRE i SR 9 () ]. IR S5 b
4, 1989, 1(9); 68 —72.
[3] A3t Hopkinson J& AT 52 8 4% AR AE K Tt Ji i 2R HE T3 3 4 1
BEFLCY /58 T A [ M 0E 07 2 92 B R 22 R 2 BOE S0, 7
4z, 2008.
(4] b, LI, WIE M, 5. R 25 25 Ak R BE i 0 2 1 M
T KHEZi24, 2010, 33(3) : 30 -33.
XU Hong-tao, KONG De-ren, HU Hong-wei, et al. Impact sen-
sitivity test system and test method of explosives column[)]. Chi-
nese Journal of Explosives & Propellants, 2010, 33(3): 30 -33.
(5] KAEZ5F M. S8 —apMIM]. 26 AR Tl 388 — O Ik 52 B,
1981.

[6] Wilson W H. Initiation of explosives under high deformation

[

loading conditions[ C] //11™ International Detonation Symposi-
um, Snowmass, Colorado. 1998 565 —572.

Analysis of Impact Sensitivity Characteristics for Typical Explosive Cylinder

GAO Li-long,NIU Yu-lei, WANG Hao,WANG Cai-ling, Ll Yuan-yuan,GUO Xi

(Xi'an Modern Chemistry Research Institute,Xi'an 710065 , China)

Abstract: In order to study explosive safety under impact, the impact sensitivities of TNT, composition B, desensitizing RDX etc
typical explosive cylinder were measured with the 400 kg drop hammer, and the results were comparatively analysed with
conventional impact sensitivity test ( GJB772A — 1997 ). The result show that the impact sensitivity of explosives with similar
composition is closely related to its compressive strength and molding process. Safety of TNT is best in TNT-based explosive, and
impact sensitivity of HMX-based explosive is lower than that of RDX-based explosive.
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