124 56l =1
2004 4E 12 H

ENERGETIC MATERIALS

7 Vol. 12, No.6

December, 2004

XEHS: 1006-9941 (2004 )06-0358-03

ERMBEEAEHESHFEREHAR

B, # =, BEE, Rk
(o [ TA2 73 97 55 B AL bR 9 5657, 1)1 46T 621900)

WE: N4 T S RYRSE 25 (PBX) IR 55 FetEilsn ik, L IB-9014 MEZ5 N5 X 42, 4373
AR ST o, h 20.98,22.30,23.60,25.50,26. 50 MPa, 55 % Jy 2Hz [ 1E 3% 0 Mz )7 =0 F 9%
S5, 15 3 T IB-9014 K2 Y R 459 55 S-N i 2k, M S-N i & HEH IB-9014 JEZNHE o, =
20.98 MPa( K124 T 70% RIBEIRIY 1) i, FEAE S5 BR V 2 2.8 x 10°, 3517 JB-9014 ¥EZ5 4 K4 Y

Tt 9% 57 P fiE o

S (U1 PRI AEZ (PBX) 3 375 JB-9014; SN [ 2%

HESES: TISS; 0344

1 35 &

R YkL 25 KE 24 ( Polymer bonded explosive , PBX)
SR DL BRGS0 Ry A LA v REXE 24 R 4 O
M GARE, B R RE R AR, 5 T AL
. 7FERAS S, PBX R T AE AT REA BLAN, i
VER GG RL, B —E WK R ). RfE AR
M) & e , K PBX F A 7 52 T 22 0 i v i) A1 5 R B
A B T HA RN vhidi AEAEAG RN PR R 2E
AR R b A . fEIX S phils b PBX MR 32
BB FF M, FEAR I T n] B gk A A G e
P RLREL, 50 B A 10 22 PRI R

Bt 5 MR AN BT IO T 952 57 1) AT 5 3 1 0 A 4
JEABHA R & o R TR EE R & A RS
AR X B 0 95 BIF T, BAE €8 ) )
PERFFE AR S RARZE LY PBX AH d s i
ZEXF JOB-9003 i 24 i 47 A FR U ES B4 o 43¢ 28 4807 #F ik
55, 2 BRAG A 1 B KON g 8 4o A RH R R 58 B 90% I,
H X JOB-9003 KEZ ™ A= Wi i 4t 1. 55 [ A1 o 53 /R 5%
1525 1Y Hoffman'" B9 7E 1998 4E 31T T LX-14 f1 LX-19
YE24 %) e 26 9% 57 18050 , 5T T X PR AR 98 57 e
BET SN ik, ABFoE T KR, WPy T
PBX [ 4 9% 57 1 3w 7 ik, FF 78 JL AL Al B X JB-9014
YEL I R4 57 Rt EAT T 0125 019%

Yr7E B HA: 2004-04-09; & @ B H3: 2004-08-06
YEB R AR (1972 ), 55 i, TR0, 35 % 6E#4 B}
BRI 0R5E G A,

NHEFRIRAS: A

2 EHFIREMRTE

FERE SR I, R B A RN R S K
PRI AR IR SR T
2.1 WRERS%

IR A o INSTRON 1342 4 BHA I AL, 9 57 1
B RGN 1 TR, ok F sl A R AR 51 - Fi gl
BNV e it Y] < 3= W Wl N W= | (B S UK = e eB i
PR, Bt b R 2R GEs 1 AR 51 A0 4 far 14 gk
A G S AT A3, I AE I B . IR B RN N
HEAT i3 A AR S B Sk ( CCD ) XA i 2R R

Bl 1 PBX 797550 A5
I— RISk, 2—Hedh, 3—RAE5 | i,
4— BRIk  S—RAT LIRS, 6— 2RI R A AR
TSR OR &, 8— 5L

Fig.1 PBX fatigue experiment system

1—Tlower hydraulic grip, 2—sample, 3—extensometer,
4—upper hydraulic grip,5—Tload sensor, 6—load amplifier,

7—strain amplifier, 8—computer
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Fig.2  Sketch of safety-protecting device

1—upper board, 2—specing pole, 3—container, 4—lower board
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Fig.4  Peak strain vs. circle curve at 78.7% of breaking strength o,
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Table 1 Fatigue testing result in different stress level

Onin O o, o, Cycle o,./0,
number
/MPa  /MPa /MPa /MPa /N /%
1 0.80 26.50 12.85 13.65 950 88.0%
2 0.80 25.50 12.35 13.15 1494 85.0%
3 0.80 23.60 11.40 12.20 62128 78.7%
4 0.80 22.30 10.75 11.55 200000 74.0%
5 0.80 20.98 10.09 10.89 380000 69.9%
(undestroyed)
note: o, is stress amplitude, o, = (0, —Fmn) /23
0, is mean stress, o, = (O + T ) /2

PRI -7 A R (S-N 2K A4 b 57 1k
REAYIEAIhZL i S-N ik, B8 T AT BHEAS R N )
TR AT AR TR o H5 1 P LA [
IO 3K (82 557 7 i R IR R, RIUZBERLAY S-N 2K
W57 g T, R eR R 4R B SN i 2Rt Ay

VR

F R BOE lgS = A + B IgN (1)
RIS/ W S =A+BIgN (2)
X 1 R 5 R R S 1 G T, R B

FEBR B IR, DU BOeR A th i 1 g -
ERIH S WIR

S =30.3195 - 1. 4491 IgN (3)



360 I - R $12%
WA HRIRZmE S5, @t (3) R, AT 4mkmh Explosions and Shock Waves, 1999,19(4) . 353 —=359.
H o, =20.98 MPa, #1>4F 69. 9% HmE R I (1 (2] ¥, BOREE, W SIE, 5. ARIRRE 7 8 T LT 2
%1 PR BRI J17KF ) B9 55 Z54m N K 2. 8 x 10° TRBE T A T WS (], 528, 1997, 12
o L (1): 110 -118.
F1, 35 UL IB-0014 HEZTH RLAT VTR ST HERE JU Yang, FAN Cheng-mou, PAN Jing-long. A study on
30 . fatigue damage evolution of SFRC under variable ampli-
tude loads [ J]. Journal of Experimental Mechanics,
g - 1997,12(1) . 110 - 118.
g F (3] KR, RAavle, iH T WHERSEEIF BT
% % [T W/REESEFAA, 1997, 30(5) : 106 ~111.
5 K\\ ZHANG Jing-na, ZHU Xi-ling, ZHANG Xiao-ning. A
24 \.\ study on fatigue damage of asphaltum mixture[ J]. Journal
\_ of Harbin Architecture institute ,1997,30(5) : 106 - 111.
700 s0x0 100 1800 2040 2560 (4] EH BAGR. FRKHR SN LA
cycle/N 1993,
RIS Bk SNl (5] SRS, SR, BREA. BRI 25 i e 4
Fig.5 Fitting S-N curve from experimental data Mg o R 1], B KA, 2001, 24
4 i (4):29-32.
ZHANG Shi-ying, JIANG Hong-kai, CHEN Jia-zhao. A
8 e 4 b 1 7K S8 i PR 5m 3 Y 85% i, JB-9014 Monte-Carlo simulation of solid propellant grain strenyth[ ] ].
YEZ IR IO RE AR 1 IR 5 24 1R 4 7 7 K AR Tk 36 Journal of Solid Rocket Technology,2001,24(4) . 29 —32.
BRI T0% I, RE S B 55 25 AR K, M S2 B T 1SN (6] WSk, M5, Peifile, 5. AN J) 548 5E B k)
25 7T LA TB9014 KEZ57E o,y 20. 98 MPa( 4124 JOB-9003 #EZj Mk RE S W BT 58 [J ). Ml AR 2 4k,
— R 6 2002,16(#4F]) . 1118 -1120.
J:g7i2ﬁfﬂ%§£l%fﬁ§%ﬁjiﬁ%}ﬁgléﬁ? 2.8 x10 WEN Mao-ping, TIAN Yong, | PANG Ha‘i-yan, et alj A
’ - © study on the JOB-9003 mechanical properties after fatigue
Sk and creep [ J]. Journal of Test and Measurement Technol-
(1] Z=8eih, ZRLL, WA, 45 TATB HEAEZG AR R ogy (supplement) ,2002,16: 1118 - 1120.
RISCEeToE [ )], BRESahds, 1999, 19(4) . 353 —359. [7] Hoffman D. Fatigue of LX-14 and LX-19 plastic bonded

LI Ying-lei, LI Da-hong, HU Shi-sheng,et al. An experi-

mental study on constitutive relation of TATB explosive[ J].

explosives[ R]. NTIS No: DE98057934/XAB.

Experimental Study on Compressive Fatigue of PBX

LAN Lin-gang, HAO Ying, WEN Mao-ping, PANG Hai-yan
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: A compressive fatigue testing method of polymer bonded explosive (PBX) was introduced and

experimental studied with JB-9014. The frequency of fatigue loading sine was fixed at 2 Hz and the maxi-
um compressive stress was 20.98,22.3,23.6,25.5,26.5 MPa . The S-N curve which is fitted well with

exponential law has been obtained. Based on S-N curve, compressive fatigue limit at 20. 98 MPa (70%

of the comparative strength limit of the PBX) is computed out, Viz. 10°cycles. It indicates that JB-9014

has nice assist-fatigue charactaristic.
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