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FUE, ABFFE L RDX JEJES: PBX M 25 WS 4,0 HRCREE K 25 %, FAT 2 41300, e 45 B 4k 1
J& 71 CHNE AL, 4F 3R TS KEZY i AR GIB772A-1997 Jrik 602. 1 FEHEIER I AR I M R v A7
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2EWRFE AR HE QA/Y 1111 KE 25 ik 06 Iy 1 BE 2 40 hir Y AR AR R % A M AR RS . 15 R
SR I ) 3017 BRI L B S /4L Ripgr o i 5 R4, PAUSRR . HRARE

BRI CTMBOS0 MBI st TT7 b tikgopl, |4 PIIEAF 15,28, 41 d Jm A 3155 5 2225
S 55 b I (2022) °C. AL HEFE 10 m - min”  RERFSIGIRUE LA, SR A 1, TR 0 )7 %

B 5 0 A SR (P L R 2R B FNF 107 GLW R 0 A B IR L .
2.4 MHEEAR R

B RS R B AR R B s (e ) L )
GJB772A=1997 J7ik 601. 1 F KM % 1k 173, 7% X

HEITRE 10 kg, 357 25 om, 250 (50+1) mg, A REs AN X o SRR AL 28U .

R 2R R AR

Table 1 The change in mass and volume of grain before and after aging test

aging time unaged aged change rate/%

/d m/g V/em® p/g - cm”’ m/g v/em® p/g - cm”’ Am/m AV/IV Ap/p
15 11.813 6.071 1.946 11.787 6.076 1.94 -0.217 0.081 -0.298
28 11.816 6.075 1.945 11.785 6.096 1.933 —-0.261 0.331 -0.59
41 11.807 6.055 1.95 11.762 6.056 1.942 -0.388 0.01 -0.398

Note: m is the mean mass. V is the mean volume. p is the mean density. Am/m is the mass change rate. AV/V is the volume change rate. Ap/p is the density

change rate.
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The appearances of explosive samples before and after

b. aged sample
1

Fig. 1
aging

3.2 BR & FI X 5 1E R 45 49 B9 2 0

FI SEM W22 A1 HiT i 1Y K 2 3 24 by 54 foloWE 45 44
AL, WK 2,

Hi 2 R A i A v RDX 0K 2 A7 6 3 —
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Table 2 XPS results of RDX-based pressed PBX

WPAIAAE N AT S A i R T EE A N K, BR 4
A P A A I T B AL ) (e YT =2 T s k4
TR S AR Z AL 27 A — R s, R 2
ARAAE G A )T ARG Y BROKSZS 77 7E RDX it
R T 119 6 R A7 B, R 25 790 FR R 25 R B

a. unaged sample b. aged 15 days

c. aged 28 days
B2 EALHTEFE R SEM BT
Fig.2 SEM images of samples before and after aging

d. aged 41 days

itk — 20 W58 BR K 25 500 7R X R b i AR AR
15 Bl XPS £ R AT RAE . B ALAFE AT 2 W5, 45
IR T B HR 22 o % i Pl S A — B, B K & SR Y D
gitk/ho I CasaXPS #4445 Bl 7 A & A6 A J5 A b
hERMICER & o M AR5 45 Rk 2,

M 2 th i e FE 25 R i C N O Al 5558
R4 G ER/ W, KT M=% A kA
b5 T BEAR ME S AT 2 78 1R 25 T i 455 Be £l 2 BT,
NJTZ 1 C—N—C (399 eV) FIN—NO, (405 eV) 5

aging time  C N 0 Al
/d E,/eV content/% E, /eV content/% E,/eV content/% E,/eV content/%
283.38 399. 80
0 285.10 R-9 405. 56 2.4 530.36 4.1 73.25 0.6
283.25 399.51
15 287.21 93.5 404.77 2.1 530.98 3.9 73.25 0.5
283.28 399.97
28 587 6o 94.1 205 69 1.5 530. 40 4.0 73.88 0.4
283.13 400.02
41 286. 25 94.8 404.87 1.0 530.99 3.9 73.43 0.3
Note: E, is the binding energy.
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FERCARYI/NT 2.0 mL - g7, R M 24 A A 2 e
T BAS L 454 GIB772A-1997 WK ERRIE ., 40 M7
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Table 3 Test results of the stability and mechanical perform-

ance of grain

aging time 1% T )

/d /mL - g™ /MPa /MPa

0 0.08 6.07+0.22 1.90+0. 14
15 0.05 7.88+0. 41 3.32+0.22
28 0.03 8.40+0. 26 3.33+0.16
41 0.04 10.54+0.32 4.13x0.19

Note: V is the VST gas volume. o is the compressive strength. § is the tensile

strength.

G 0AF 5,28,41 d R 5 R 2GR BT
JR 55 JRE RN AT 5 B 4% B B 2 ) T 2 Pk 2 o AR 3
F% 54l 7T LK B, A A ] e i 2 A SR AT PR R
JEMEALHTY (6. 07£0.22) MPa #2715 41 d J5 /Y
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BIUG A, 7E A7 G B b AT RETH BR K 45 59 4 0 8l #1
i REAB ST — S TR N BT 3 R R B, DA TG A 2 A
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Table 4 Test results of the mechanical sensitivity of grain

aging time/d impact sensitivity /%  friction sensitivity /%
0 8 18

15 4 14

28 6 12

41 4 8

WA 4 B9 Z5 R o B, B3 A7 I 8] B 39 0, PBX
KE 25 B HIUBRURRBE 22 B AR 0B 38 o T T B RS PH DA e 2
HBRORE 45 3 X R 2 IR AT B R e Y e At R
rh BRORE 25 70 v 5 A B0 Btk Btk WU 2 A 4R A 52 BB SN TE
RDX JR 3 11 T 0 1 56 10 24 25 #1851 — 4 il 7
ST 3 B DBk I o — 5 T, 5 2 B b g ol R AR
AR T, W0 265 45 44 55 T RDX UKL 32 17, A 38 1k
ARTE W HACRE 2, AT AR 7 4 P BE G2 3K B R R K
Mo F—Tr M, 25 ZE AL LA RDX K 24 0L (1] 14 41 1
F ik, ol /L JURE [] F) JBE 482 DR 5 30 50 25 |, 72 B — 5 1) B
TEAERT. I, 22 VM % 8 1% PBX M 2515 &
PERTIE SR PE R B, BoA R Ar A9 A2 ™ s i i A7
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Effect of Accelerated Aging on the Performances of RDX-based Pressed PBX

LI Kai-li, XU Tong, LI Xi, HAN Zhi-wei, WANG Bo-liang
( School of Chemical Engineering Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. To study the effect of polybutadiene rubber ( BR) binder on the performances of RDX-based pressed polymer bonded ex-
plosive (PBX) , the mass, volume, the vacuum stability, mechanical performances and mechanical sensitivities of grain before and
after aging were measured by high temperature accelerated aging test at 71 °C. The change situation of microstructure, elemental
content and chemical environment of the explosive was observed by scanning electron microscopy (SEM) and X-ray photoelectron
spectroscopy ( XPS). Results show that after high temperature storage, change rate of volume and mass of grain is less than 1%,
and no obvious defects such as crack are observed. The compressive strength increases by 74% and tensile strength increases by
117%. The impact sensitivity decreases from 8% to 4%, and the friction sensitivity decreases from 18% to 8%. The stability of the
explosive does not change significantly in the high temperature aging process. The analysis thinks that in the accelerated aging
process, due to the instability of carbon-carbon double bond, BR binder in the grain occurs oxidative crosslink, making the
crosslinking degree increase, and the softening, spreading and uniform distribution caused by heating make the effect of coating
and binding enhance, thereby, the mechanical performance of the explosive is improved and the mechanical sensitivity is
reduced.
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