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Table 1 Pressing condition of RDX-based PBX
method pressure/MPa temperature/°C time/min
I 150 15 120
I 150 80 120
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Fig. 1 Ultrasonic detection wave of PBX-4a specimens with

inner cracks

Density and quality of RDX-based PBX specimens pressed at different pressing temperature

3

sample pressing method density/g - cm” crack results
PBX-1a I 1.668 _
PBX-2a 1 1.665 samplgs surfacg good and ultrasonic drop blocks and fractures in the maching
detection showing no crack
PBX-3a 1 1.662
PBX-4a I 1.698
i samples appearance good but ultrason- . .
PBX-5a I 1.702 ic detection of PBX-4a showing crack no blocks and fractures in the maching
PBX-6a I 1.703
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Fig. 2 X-ray photographs of different RDX-based PBX speci-

ment with @60 mmx60 mm

F3 ARFEEEART AR RDX K PBX K24 {5 &
Table 3 Quality of RDX-based PBX specimens pressed at different cooling rate
sample pressing method heat preservation temperature/°C cooling rate/°C - h™' results
PBX-1b
PEX.2b I o 5 20 samples surface good but X-ray
detection showing crack
PBX-3b
PBX-4b samples surface good but X-ray
PBX-5b I} yes 45 20 detection of PBX-4b and PBX-6b
PBX-6b showing crack
PBX-7b
PBX-8b I yes 45 5 X-ray detect showing no crack
PBX-9b
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AR T OB A T R A2 B — E iR R
i, SEI AR SR T ST IR B B A A T OG0 LA T
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SR TR A ME 3. K4 FE 3 A LIE, LT
TR K 5 °C « h ™ n#E 75 °C 416 20 min J5 LA
SRR PBX-5¢(5") 2 Hk e 1 I ik R Af, 20 M 7 A
DU, 240 A o R A7, R OB SS A I B, T
FHR 43 9 10,15,20 °C - h™' % PBX-1c(17) |
PBX-2c(2") \PBX-3c(3") , o [AIFE AL HI Y = % 2 1
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B3 AW ITHREE A b T RDX K PBX il 24 1
Fig.3 RDX-based PBX speciment pressed at different heating

rate
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Table 4 Quality of pressed RDX-based PBX specimens at dif-

ferent heating rates

heating heat
sample rate

highest
preservation temperature results

/°C + h™' time/min /°C

PBX-1c(1*) 10 20 75 a fine crack in
samples surface

PBX-2c(2%) 15 20 75 a fine crack in
samples surface

PBX-3c(3*%) 20 20 75 a fine crack in
samples surface

PBX-4c(4*) 30 20 75 open  transverse
cracks in samples

# samples  surface

PRX S5 20 7 good and ultrason-
ic detection show-
ing no crack

45 ®
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Influence of Temperature on Internal Quality of Pressed RDX-based PBX

Li Ke-zhen, HAN Chao, GAO Tie-bang, CHEN Xue-ping, FENG Li-yang, ZHU Xing-hu, LAN Qiong
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: To solve the cracks in the pressing process of RDX-based PBX ( polymer bonded explosive) , the influence of pressing
temperature, cooling rate and heating rate on quality of ®60 mmx60 mm RDX-based PBX were studied with ultrasonic, X-ray, and
density detection. Results show that the number of cracks in the PBX diminish or eliminate when the cooling temperature is higher
than 45 °C, and the cooling and heating rates are less than 5 °C - h™'in compaction process. Moreover, increasing pressing tem-
perature improves the machining and pressing quality of the PBX.

Key words: engineering mechanics; RDX; polymer bonded explosive (PBX) ; cracks; pressing; cooling rate; heating rate
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