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Fig.1 CT images of PBX stored for different years

CTHR (K1) XY, AR AE)G PBX 2454
HH B S A S AR, 23 W AR 1) BGE VRl ) A2 i
—ERKESTTE A, R LI E
WA S B 55 WAE 4 a SR 1 R84,
W7 8 a LAY 3 5280, I 12 a A 5 &%
20, BIVBE I A7 A BR A 0 , 24 3080 o 5 1 0 A 3o
3.2 RKHWMWERG

SRy 53 AT 52 2 245 246 v Tk o 1) A AL 0 08 B, kAT
TSI A % (200,500, 1000 15 ) SEM 43 #r , 45 2R 4
Bl 28078, T SEM Zh Mt -IAE S S5 IR 0 IR U 3 3 mymmsast o

e. 12 a(x500) £ 12 a(x1000)
2 AEIAEAEBR PBX [ SEM FE A
Fig.2 SEM images of PBX stored for different years

fRZR 24, T 40 AR 24 HL AT FE R TE , SO ASORT I A7 4R BR AL WA 72 £ e AIE s 25 10 2 Ak 45 5 R =, T LA
B4 a MICAFARIRER I 12 a G254 1 et 3 a0 0 & AR 9 56 B DR 22, g 23 A 451 403 o 26 25 1k fiE 1Y
11T SEM 4347, B AR K . R4 D. W. Nicholson'”" g ik < 45 £

H1 200 5 SEM( IS 2. [ 2d) AT I, HMX @bk 0, 2 PR H K245 35 U B REK BRI B0 T
JE AN 9 100 ~400 wm , 45 5 B0, Sokide sy sedi ) iy ISR IBURE Iy ) i b i 58 08 S5 AR o ) Ik TR MR A
WIBARARE BN, RO T4 7 SO0, o iy P HHORPTAG A0SR SR, PBX % 4153 ] 6 9 A it
2 60 S0 OB 5 X kg (B HIMX AR R AR BLEIK 10 GPa UL
G F A B 500 1% SEM ([ 2b [ 20) i i p-gp Lo MORARIMIBLAL (L 0.01 ~0.40 GPa ™" iaf
=P H \ L, N 2 P2 G Hk < i R 00 il Mok :
4 a fty PBX 3t HMX s 53 5671 2 1 9 10 LR jiﬁfﬁ“‘;if;zf%[ff_wl”ﬁwmjj o
THEGICAE2 a B PBX SR T OISR BO R MRS ey £ gm0 0 B0 BEPERERE TR 0,40 GPaLy

TR I LA AR ST s s 050 m) - e U B
B RO 1000 £ SEM O 20 26 AT I o i3z PBX A 00K P BUAH B0 96% I K IR F 7
fE 4 a PBX RG2S R AR S5 VA7 12 a PBX 3L T K r~200 um( fH1& 2a, & 2d 155]) ARASL () T,
GRILMRF I, Eik SEM AR AU, K BRI RBR S o, 4,03 MPa,

PBX 2544y B B 1) 40 LA 03 D HMX it s 5 Kk 45 51 =2 8] TS K v, I 2 1) Y 58 3 Bk T B AT Y 4k
F T i K B K 45 7 SR T2 SEHE P ST 22 1) 51 T A — R S LIPS B A

CHINESE JOURNAL OF ENERGETIC MATERIALS bt A A 2016 & #24% %78 (674-677)



676

THRIE, RER, AHS%, TAEY, xR

T IE BB r 3G g 6 n  AE W 51yl B )E ,
B LR RO ES T, LA RS o S Ak e A B
SRR BE o, , AT H0 I S0 SR 58 B 7T 1 (2) 1
PRI
0w ~0.1E, (2)
s,y g A TR SRR R MR s T A A
HMX 2% PBX il 5 ) A i, B E, =6 GPa, Xk 4%
FIEL E,=0.40 GPa, 77 A (2) 2K 25 77 I 2416 7 1
14 40 MPa,HMX {45 i 2416 513 77 8 600 MPa,

THEAE R LI HMX i A 55 1 JBE A I 55 1 1 Ay
4.03 MPa Kl 2570 3 0 FF 2406 A0 1 & HMX i R 7
T K I SR 0% 7 1 10 485, T HMX 4 28 ) 7 21
7 33k HMX [ A S0 T B RS I 23 17 7 /9 150 6%, Fir LA
T 0 K UK 45 5700 F 4 T e AR /N R ) S R kAR R
PBX K& A i P A i =X

SR AT 0 9 2 B AN ) R ML R, ) %5 4 2%
TR IR B ) K A R B A0 30 34 1% 4 4R 58 5 AR Ak Y 5
W) , 7 5 24 PN 7= A A N 8 R AR ILAR . 3, 2 AL T
VEHT, PBX 1 516 77 A A% 1 R oK 45 790 JF 24 () B 42 | i
R RS T HE 25 R (R i S B0k 2 VD4R B E 4
T TR 2 WS, [v) Bt 2 0 534 4 14 g 305 S IR N g 4
Hh T BT A SR L, 0 T R R AR A N 2 e A
PN TR AT 25 W 4 % (1 A i
3.4 HhERBEENHE

JI2E B IE e R BB AR S A IR B T Y
A AERE T RNAE RSCR ) e #4224 1Y) T B R A R
2N R T A A AR 25 0 2 ) ) 2 R B I
P, R a2l s S B R R R L R 2 %
S 6 15 A AL 1] P SR B A R R R A8 B BB A LA R
BT 4 52 W for 25 R A 10 B, X AF 12 a i 1 &
PBX 524 s 24 P47 1 vhili 5256 M R 3h S 8

SEJRCAX Gl =Xl A 1 e 5208 K YL Z il 1) B
PUIR B S2 00 5, S2 6 50 24 R &k A B KE U B Bl &2 K A
PRZGHN LS B, O DL R AS F e A B it CT
i — L AR g 25 4 25 N A5, SC g AT e CT 8
AU 3 R

a. before the test b. after the test
3 ABELEKAIENAFE 12 a iy PBX 19 CT M 5
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the environmental test
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Aging Damage and Mechanical Environment Adaptability of Pressed HMX-Based PBX

YIN Jun-ting', YUAN Bao-hui', SHI Wei-wei’, WANG lJian-chao’, GAO Yu-ling'
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 2. Chinese People’s Liberation Army 5715th factory, Luoyang 471000, China)

Abstract: To investigate the long-term storage aging damage and mechanical environment adaptability of ammunition charge, the
macroscopic structure defects of the pressed HMX-based polymer bonded explosive (PBX) charge stored for 4, 8 and 12 years were
observed by computerized tomography(CT scanning). The micro damage of the charge stored for 4 and 12 years was analyzed by
scanning electron microscope( SEM). The mechanical environment adaptability of the charge stored for 12 years was examined by
impact and vibration tests. Results indicate that the defects of PBX charge occur after long-term storage. The defects are expressed
as relatively straight cracks penetrated along the radial direction and circumferential uniform distribution. The crack number increa-
ses with the increase of storage period. The micro damage model of charge defects is the interface debonding and matrix cracking.
After certain loading subjected to impact and vibration, the 2 charge cracks are increased, but PBX charge ammunition with defect
can ensure to be safe.
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