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Table 1 Crystal apparent density and particle size of RDX samples

crystal apparent density/g - cm ~?

sample code 1.7939 1.7961 1.7968 1.7971 1.7979 1.7983
RDX-1 RDX-2 RDX-3 RDX-4 RDX-5 RDX-6
50 ~180 RDX-1-A RDX-2-A RDX-3-A RDX-4-A RDX-5-A RDX-6-A
250 ~320 RDX-1-B
particle size distribution/pm RDX-2-B RDX-3-B RDX-4-B RDX-5-B RDX-6-B
250 ~320 RDX-1-B-Q
420 ~600 RDX-1-C RDX-2-C RDX-3-C RDX-4-C RDX-5-C RDX-6-C
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Table 2 Crystal apparent density and rate of internal porosity of RDX samples

it crystal apparent rate of internal distribution area of crystal width of crystal apparent

tems density/g - cm ~? porosity /% apparent density/g - cm ~* density/g - cm ~?

RDX-1 1.7939 0.67 1.7893 ~1.7974 0.0081

RDX-2 1.7961 0.55 1.7896 ~1.7987 0.0091

RDX-3 1.7968 0.51 1.7913 ~1.7987 0.0074

RDX-4 1.7971 0.49 1.7939 ~1.7979 0.0040

RDX-5 1.7979 0.45 1.7922 ~1.7987 0.0065

RDX-6 1.7983 0.43 1.7948 ~1.7988 0.0040
3.2 RDXHBREHMESETRENXR 12 3 R, RDX FAJGEAF: 24 43 ofy RO 5 b A 2 0L
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180 pm FLAAE dh RDX-2-A F| RDX-6-A AT di /% J2AE R /e 5040 Jay il DX Jak, 3ok 26 Ja 90 DX Jal i it J32 T 3 7
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Table 3  Effect of RDX crystal apparent density on impact
sensitivity
' cryst-al apparent impact. Hyy /cm
items density sensitivity ’
/g + cm /% (hammer,2 kg)
RDX-2-A 1.7961 20 43.8
RDX-3-A 1.7968 12 29.3
RDX-4-A 1.7971 72 45.1
RDX-5-A 1.7979 44 32.9
RDX-6-A 1.7983 12 32.9

3.2.2 RDX BN EEEHRENXER

R R R B R 1.7968 g - em 7 JH0ORL EEAS
[ii] 14 T BE S L RDX-3- T 5] RDX-3-V 34748 o7 J& i
M, 455K W3R 4,

R4 RDX UL X i 7 U 1952 )

Table 4  Effect of RDX particle average size on impact
sensitivity
- crystfal apparent particle ' Hy, /cm
items density average size
/g - cm ™ /um (hammer,2 kg)
RDX-3- 1 1.7968 16.7 75
RDX-3-  1.7968 71.3 72.9
RDX-3-  1.7968 128.6 66.2
RDX-3-IV. 1.7968 228.0 64.9
RDX-3-V  1.7968 337.9 35.8
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Table 5  Effect of RDX crystal apparent density on shock
sensitivity
) crystal apparent rate of internal  50% gap
items . 3 N }
density/g - cm porosity /% thickness/mm
RDX-2-A 1.7961 0.55 14.0
RDX-4-A 1.7971 0.49 13.0
RDX-6-A 1.7983 0.43 12.2
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Fig.1 Curve of crystal apparent density vs gap thickness

S XK 2010 % %18 % #5441 (487 -491)

N
o



490

FP, B, Fal, RE, B, STRE, KB

3.3.2 RDX FAL X i 7 i 2 Y S0

Wi IR R Y 1.7979 g - em 7 RN [+
{18 =l RDX A fl Fi il 45 72 05 2 8 24 1 0 47 B A ik
% 4Rk e,

R 6 RDX UKL A /INFI 437 Xk ool e 8% 1) 5%

Table 6 Effect of RDX particle size and distribution on shock

sensitivity
items particle size/um 50% gap thickness/mm
RDX-5-A 50 ~180 13.5
RDX-5-B 250 ~420 13.0
RDX-5-C 420 ~600 12.3
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Table 7 Effect of RDX particle shape on shock sensitivity
. crystal apparent particle size 50% gap
items . _3 :
density/g - cm /pum thickness/mm
RDX-1-B 1.7939 250 ~320 14.0
RDX-1-B-Q 1.7939 250 ~320 14.0
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FENG Xue-song, ZHAO Sheng-xiang, LI Xiao-ping. The shock

Effects of RDX Crystal Characteristics on Shock Sensitivities

LI Hong-zhen, KANG Bin, LI Jin-shan, XU Rong, HUANG Ming, LU Xiao-jun, ZHANG Yong
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract . Effects of RDX crystal characteristics including crystal internal porosity, particle size and distribution on shock sensitivities
were studied by applying a method that RDX particles immersed in rap oil which excluded effects on shock sensitivity of binder/
crystal interface,binder porosity and crystal shape. The shock initiation threshold of RDX/rap oil ( mass ratio 76/24) compostion
was determind with gap test where RDX was recrystallized to various qualities. Results show that the gap thickness decreases from
14.0 mm to 12.2 mm when the crystal apparent density increases from 1.7961 g - cm * to 1.7983 g - cm ~’,and gap thickness
decreases from 13.5 mm to 12.3 mm with increasing of particle size at the range of 50 — 600 um,and this shows that crystal
apparent density and particle size are two important factors affecting shock sensitivity. Impact sensitivity of RDX powder by drop
weight apparatus was also studied. The test shows that drop weight impact sensitivity decreases from 75 cm to 35.8 cm evidently
when particle average size increases from 16.7 um to 337.9 pm,and does not almost vary while crystal apparent density changing at
1.7961 =1.7983 g - cm ~* ,which demonstrates that particle size is the important factor affecting impact sensitivity.

Key words: explosion mechanics; RDX; crystal characteristics; shock sensitivity; impact sensitivity
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