R 4550 & G AR TATB 3k PBX 5% A% i 7 114 52 Wil

661

NEHS: 1006-9941(2017)08-0661-06

¥hE S 23X E TATB E PBX % 4 5 /1 B0 211

BRE,E &', F BN, f B, FA4

(1. PETERHEFEEALTHBARAN, W %ME 621999,

2. PEIRYEFR AR EATOHNESHWFEREALEE, B %M 621907)

T OE O UEERR AR X SRR 45 0 25 (PBXO) B A N D R LY A P RE S W ML, R AR T VKo BB R X S 2 A AT O i
LT F2314 K455 & 1 0 ~11% PR MAL ) TATB & PBX 4R A1 7, R F B 79 306 U s A2 WL 0 2= Mk e L OF R AT T TATB
sty A -6 45 70 2 445 ) A PR 2 A IR EE PR — TR R AR PR I R A N ) B R UE . SEER SRR W] AR SRE R B9 PBX, LB A 1

HALRE F7 5 BEAE PBX R, S5 50 S B B0, BRAR I 7 8 WD L R

SEFN B I 5% , LA A Ak A BT 7 3 U S 5 5 2R 4 50

7% BB 9 % IR, 5RAR I 3 LR Fy R S R A7 5 PBX g 2 R R AR £ 500 5t TR R o BRAN I O BRLADL 46 R S 4 2R

BA MBS

KW RSS2 (PBX) 5 SRARDL Sy 5 X BFERATST; 1,3,5- =& 32,4 ,6-=fif £ # (TATB)

RESES: V512; T)55 MRS A

DOI: 10.11943/j.issn.1006-9941.2017.08.008

1 5

il

15 SRR 45 10 25 (PBX) — fii 1 KR 24 AR R 45 7]
Sl JRSC ) A5 A e 20 i i PR ek A R R ) T,
KE2h i S KT 90% K45 i /N T 8% 17 L X
R PBX 7E B Y 5o A% vl 52 2138 B s 1 AR A,
JITR S S T B A R AR IS AT B AR IS 1 A g 2
e M R YR AT Ry A B4 3 R ), ] g G g 2 M g
J& PBX e it v b A fg e iy () 8, F— B A 0]
TR PBX Bk 42 1 Ty, #E PBX FR 4% B 1 T AL
il B T 2 M e i A 1T A8 0 9 A o3 w5, A
1,78 PBX Bt 7 it o, ] i B 3 JE A oK AL
o R 1R Re, 32 2 R AR T 20 B 50 ok o 2, i Bk =
PBX BRI ) 7 I 1 SE 50 5 S IF 5/ o 34

G T I A A A 4, AT — B ) R A% 1 3 3
WU R 24k, B A 2 W X s Ty ik B T
PBX'®, Fpili R T X B AT 7 80k PBX
FRAIE ST, IngEaE A SR T Cu $1L X B A7 5 7
HEMEE T 1,3,5-= 452 ,4,6-= K (TATB) 3

Wi B 2016-09-10; EEIBHF: 2017-02-27

ELTB: EXERB IS (11372292,11604309) , E K H KB 2
B - [ AR Y B 5T e K A 4 (NSAF 11076002) %t i)
EEBN: R (1967 ) Wi+ B9 0L, ERNFAES BRI % S
YIMAPEREDT Y . e-mail; wenmp@ caep. cn

CHINESE JOURNAL OF ENERGETIC MATERIALS

PBX 1 5% 4% B J1, (H AL T2 AR 4 TATB 1A (062 )
T 19 72 5° /1N ff BE AT 56 0 00 A7 0 5 0 o AT S 068 10 47 5
1 # FE B 725 o I3 7 75 Ak AR, G 0 G E RS
I, R A I g I3 T R BOR AT G  R T 13000, JHl4r
AT T EALEMIK T PBX B4 N, IR T
TR A% 137 9 s 44 Ak T 1) 465 4% P 0 S AL R Al B LI
U0 FEE X 7 (R — R R 7 0 , 3 T S e
A G AEAE 2 A M . B Mk Y IR R T M ik
W32 PBX KE 25328 1 P 7 7, FL 7 T 3% DB 3 % 3y o
A

ABFSERI T 3T VKa SR X S E07 5177 1k,

TATB 5 14 (062 ) 5 T FO AT 5 41 KT 1300 7E ML BER |,
T T AN [RDRE 25 750 5 B 19 TATB JE PBX R AR 1, 3R 4%
TATB % PBX Bk A% N 7 REORG 2551 & 5 i) A8 AL L, 45
BB M A RSO L ], DUISI A BR Ax B ) # 2
PBX Jy Rk 1 i IE Iy B BEIF ST LA

2 KEHEERMNKSHTE

2.1 RAEH&E

il %5 AN ] F2314/TATB T Fe i3 28 , 76 A [] i
JE R Ty 4606 by A L ol )28, i 2 s e AN R AT
BUBCI A0 B A B, e 58l PR 25 1 R AP 7 K, ik
FrHR AN 1 F0 Sy e RE I, F2314 & &8 0.1% |
3% 5% 7% 9% 11% ; & A iC A9 1l AR 2 i

A e A 2017 % # 254 % 8 (661-666)



662

W, FYE, OV, B, 1, SR

5% RAER S @20 mmx6 mm; PUE RS 2

i 120 °C B 120 °C J& J5 60 kN fRFEBf[E] 5 min,

2.2 EF VKa #B X G751 TATB £ PBX KR [
77

K VKa S TATB (062 ) & i 177 5T 16 1 77 5
FCT 130° 3 I8 X SR A7 5 0 5% 4% 37 7 Bt 47 5
TR . FEULEERE 1R AS R R 45 7] 4 B TATB
3 PBX MR AT J1 0 X S LR 5 A B A3 0 R 5 1F N

X3000 i /1% .VKa #L ,TATB (062 ) & i {7 41 f1 26=
147.8° WEE S HAE $3 mm LIRS L E 25
kV L7 4 mA,
2.3 EFEMELEEKXKE TATB & PBX %4
Bzt

PBX 3L fi ik Ji K 2 /1N T JE 4 51 B2, PBX J7 2 M fig
B R O S B LR PR Y B vfE PBX B
URE N W EMR , 77 BEAT BRI T, BLARIN T 2o il 25 iR
BEAYIE T o DTG 8 — A (] B b 0 v, BT
R S B A AR T T AR T AR T BIL R
T, R 45 ST O o s A R A X 2 M A
SR, H AT PBX [ TG 0 0 4 L 5 R v e 56
2 LD A R AR S T DU SR R T 4% R s RE
ZI B EAT . ASBF TSR 1 SCHik [ 18 7 9 5 9 Sk
PR B0y v, MR T AR RIS 45 /) F2314 3% & TATB
K PBX i ERE, M#k @ E 4 0.5 mm - min™',
2.4 AEMEFEE TATB & PBX [ K &5 4+ R Wi

BT 55 0

KA T A BLBTZ 5 (CT) R T 2
5 (SEM) %} F2314 & & 8 0% .5% . 11% B = Ff
TATB 3 PBX U RE 9 A 35 225 #4011 00 75 358 3605 ) b 24

SUHEAT T
2.5 ETRELERE TATB & PBX K& N H#EE
o AT

H1 T PBX #UEAT M AE AN 4 52 2%, 2 52 B A
JE RIS PBX 5k 4% N7 3 Ks ff A5 400 3 A 1 TR X, i AR B
FERM T A TATB SRR 5 R TR] FL ) F2314 K5 2550 21
OB A Y BEALL TN 120 “CRE i 2 % i (20 °C)
I TATB A b 64 5% 4% 16 198 BB o3 A 1 B0, 2K 4% 5%
AR L TR 45 70 % B AR A

3 HRRWiR

3.1 EF VKa #88) TATB E PBX LMW At &R
PE U ST CuKe $EIIR 9 TATB 1k X

Chinese Journal of Energetic Materials, Vol.25, No.8, 2017 (661-666)

S 2 07 I 1T T, 7 S5 S AR P 7R 20<60° 15 P
6 20>60° Wi [Fl . 34 20=72. 5°4 — A~y W 55 1 37
W | 2 bR 72 T4 0 X 7 (062) (5 I o At AT R 408 2% i Y 3t
T TATB 3 PBX {95k 45 1% J1 , [l B b 485 i 32 W 7 35 £
Tt/ B0 SR PR G 2 0 0 0 T A B AR R L R
BFEIAR T R R X 52846 0 F TATB (062) & Ifi
Wit L W, NE AL, R VKa #05K TATB

(062) T (19 77 5 8 & 147 8° AL, 3£ F VKa #0301
it TATB 3£ PBX k43I 1 ¥ 4 & 9,

£1 RFEEK X ST T TATB B(062) 5 i 19777 51 48

Table 1 The X-ray diffraction angle of TATB's (062) plane

based on different target materials

target wavelength/nm diffraction angle/(°)
CuKe !0 0.15418 72.5

FeKa 0.19373 96.0

CrKa 0.22909 123.0

VKa 0.25048 147.8
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Table 2 The TATB based PBX's residual stress by using the
VKa target test MPa

sample residual stress the mean and

P standard deviation

1 1.41

2 2.52

3 2.45 1.90+0. 64

4 2.05

5 1.07
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Table 3 The residual stress of the TATB based PBX with dif-

ferent binder contents

binder content/% residual stress/MPa

2.61+0.87
2.22+0.60
2.13+0.65
1.86+0.71
0.45+0.20
-0.62+0.31

0
1
3
5
7
9
11 -1.93+0.68
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Fig.1  The stress-strain curves of the TATB based PBX with

different binder contents
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Fig.2 The tensile breaking stress and residual stress changing

with the binder content of the TATB based PBX

Fig.3 The CT photographs of the TATB based PBX with different binder contents
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Fig.4 The SEM photographs of the TATB based PBX with different binder contents
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Fig.7 The 1st principal stress distributing in the TATB crystal
wrap with 5% binder
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Effect of Binder Content on Residual Stress of Thermally Compacted TATB Based PBX

WEN Mao-ping', TANG Wei' , DONG Ping’, TANG Ming-feng', FU Tao' , ZHAN Chun-hong'
(1. Institute of Chemical Material, CAEP, Mianyang 621999, China; 2. State Key Laboratory for Surface Physics AND Chemisiry, Mianyang 621907, China)

Abstract: In order to understanding the influence of binder content on residual stress and mechanical performance of polymer
bonded explosive(PBX) , the residual stress of warm compacted 1,3,5-triamino-2,4,6-trinitrobenzene (TATB) based PBX, with
binder content ranging from 0 to 11% , were measured by VKa based X-ray diffraction method and mechanical properties were
measured by Brazilian test. A simplified model of TATB crystal packed with binder structure was introduced for verifying the exper-
iment results only in one condition of temperature. Results show that: the residual stress in PBX without any binder exhibits tensile
mode is tension stress, with the binder content increasing, the residual stress reduces gradually. While the content of the binder is
added more than 5% , the tensile residual stress reduces seriously. While the content is added from 7% to 9% , the residual stress
turns to performing as compressive mode, the mechanical strength increases gradually with the more binder. The calculated residu-
al stress of PBX agrees well with the experimental results. The experiment results can provide a reference for the formula design of
reducing residual stress in TATB based PBX.

Key words: polymer bonded explosive (PBX) ; residual stress; X-ray diffraction method; 1,3 ,5-triamino-2,4,6-trinitrobenzene
(TATB)
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