166 SRR, SRARNK, o, PR, Ak B

NEHS: 1006-9941(2016)02-0166-05
B i s RS ER N PBX RERLURE
AR, KEK, B W, A%, HE%

(P E AR IEA e TA R A, I 4B 621999)

W OE . KRR R a2 il B T RE A S, B A A N A B R R AR I R B, A T AR BUR A E
o AHEITEE TR AR I e ST A RO S T B SRS (HMX) 2 R SR W 36 45 0 25 (PBX) R T R GURJE E A I U5 k. it
AR T A ] 9 2 2R SO R AR AU IR, A 6 T P s a8 S A 9 R B TR S N I o e S R M) A Ak, S R SR )
B2 ME/NT 1.0 mmo X R T F AR RS e 25 1R P AR T A RO R CT R SR A 25 21 o L B0 45 R — B, 3R W o
R O e BB TR R TR o AT T R PG R 2R U A R IR T R i SR A T ) 2R R L B S B IR A

TR ZEEXT.0O mm Z P,

KB SRV (PBX) ; RIS REURRE; i nd A

FESES: T)55 XEkPRERD: A

DOI: 10.11943/j.1issn.1006-9941.2016.02.010

1 5]

il

= B YL 45 M 25 (polymer bonded explosive,
PBX) HA W RE & % i I R B9 HLAME RE 4R 5 1) 2 4
PERE, iz T E B AU, {H PBX & TR ¥ e 1
BERE, ZE RS BN S A BEAE R T g s AR AL,
HC 2 T 0™ E R W 24 A A 2HL AR 0 ) A M e S
Lvene. WL AL 5 BN 1 B RSN T
YEREGE I N MY e, & S RIEA T ¢k e s
o ZLEUPE N FE 245 4 Rk Bk Be 1) — i B 28, X A
RUTBYIE B A 5 e, DT 5 K 24 Y R R R
LRGeS A, B T AR B L B W A 25 bR
49 07 T 5500 T PR A 2R S0 TR B T T B 2 SO0 R
HEVEZS P fE A H 2 X,

HET, RO R L BB EMEE NS EER T
2 OTE T B AN T SCHR A BE S X 4 B AR
AL R ML, X HE 25 A 5 32 A rh AR 2 PR 4 B Ab
FI BRI S B . SRR RS T TATB
K& PBX AN [m) 2 Ty X0 46 400 105 1 s 4t 4 e 4 R AR, 5
TRk PBX KE 253 AT T I BE 451 003 55 6 R 9, 4
SRR WU AE R BE b (8 0 25 00 N 7= AR a1

Wi B 2015-01-04; 1EEIH#3: 2015-05-07

EE&WE: ARR ST FERES(11204279)

EREBN: SKME(975-) 4 Wy BAF 58 5, -, A= 3% fe b RS 38
HFE K To 36 M 5 R BF5E . e-mail: zongzbobo@ 163. com

Chinese Journal of Energetic Materials, Vol.24, No.2, 2016 (166-170)

IE R X A B B BOR B RN EAT I B, R OR
FRUE S CT SR B ARBESE T A [ B2 i 7, PBX
403 0 I 9 WL B R N B SRS T 25 e e T . X
ZLOU I 32 A M A B X R IR A & CT % 55
Ik e X PR BRAHYE A S LA T 1] 5 RS0 1)
AT I AN RCR A, B BB B R E 4E R, B
AN/ DU R AL 25 CT R FR X 2Lk
B B 5 A 0 A B AT A 3 A 0 F, (EL A DL 23 B R
PRI B 22 8o ol P R ARG I R Tz T
2 i 15 S 0 A SR SURG I A ARG I R 22 S R
X B S A I R B 28 ST T e 4
B AT A BT ARy R AE K 2 bR R
PRS0 187 T 30 R UL A T, D 5 A DR S8 A B O i
YRR I 0 2 2 T RSO ) R 2 R B R REURE

S, ASBIE S A0 ST S i Sk ) e ke 2 5 T 2
SUGEZ Ik, VUE A HMX 28 PBX 24 3 1 22
SUTRIE , TR ISR X 2R il £R 8 CT (X-pCT) iR 4%
AR e 0 8 R SR 36 TIE, 3 A 7 S R v
R 2 3R 1 SO BE B MER R, O PBX 3 K 24 3 1l 2
SR S — R OCHE EHE AR EOR TBL

2 REHIE
2.1 BEHKSRS*

PR AN AEZ L E R AT A, Y
A8 7 T B 3 24 s v R B A — 3 o B T 2 DR ) 5

L

www. energetic-materials. org. cn



R S TR A DN PBX K il RSB

167

R i 3 S SO o b AT R A R R
i 2 I FC R IR TG 7 2B A A3, R S S AT G o 2R
S P8 AT — S S THT 55 N S 9 1 e L DU S A 9 Y iR R
AR, 07 S e 56 88 ok 535 B A1 % o i it B AR R LR AR
5 S P R W) L SO TR BE T B A 2 L BOTR R
HEEANET R,

transducer :
ol
i AA =
RN N\
¥ A e\
. v

=

BT i S R A 2 RE B TR B R A
Fig.1 Sketch map of measuring the crack depth of explosive

by tip echo method
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Fig.2 Schematic diagrams of the cross section of specimens
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Table 1 Measurement results of the ultrasonic longitudinal

wave angle probe parameters

-1

parameter I/mm  z/ps c,/m-s

B/(°)
value of measurement 11.0 7.3 3061 60.6

Note: [ is front edge, z is zero point, c, is sound velocity, g is angle of refrac-

tion
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Fig.3 Echo signal of the crack of specimens
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Table 2 Comparison of prefab cracks of the experiment re-

sults with the measurement ones

process depth of
prefab cracks

measuring depth value from tip

ofobjection echo method error

/mm /mm /mm /mm

1.0 1.14 1.68 0.54
3.0 3.76 4.27 0.51
5.0 5.47 5.38 -0.09
10.0 10.56 10.78 0.22
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Table 3 Measurement results of the maximum surface crack

depth results of HMX based PBX

No. 1 28 3 4 5 et 74 gh of q0f

maximum
crack depth 7.02 5.38 4.10 6.51 6.48 11.50 6.92 6.79 6.29 34.56
/mm
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Fig.4 Typical echo signal of the surface crack depth detection of HMX based PBX
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Crack Depth Detection of PBX Section by Ultrasonic Edge Peak Echo Method

ZONG He-hou, ZHANG Wei-bin, XIAO Li, ZHOU Hai-giang, YANG Zhan-feng
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: The surface cracks of explosive parts have important influence on its mechanical properties and detonation properties and
can remove the surface cracks by machining margin, and the accuracy of crack depth is the key. Based on the basic principle of
ultrasonic wave edge peak echo, a quantitative detection method of surface crack depth for HMX based polymer bonded explosive
(PBX) was established. The simulation test blocks with different-depth cracks were designed and manufactured. The quantitative
precision of crack depth of ultrasonic edge peak echo method was checked. A better experiment repeatability was found. The dif-
ferent value between measured depth and actual one is less than 1.0 mm. The detection results of crack depth of explosive ob-
tained by ultrasonic testing and micro focus X-wCT imaging technique were compared. The crack height results have good consis-
tency, indicating that the edge peak echo method for measuring crack depth is reliable. The ultrasonic testing error sources are an-
alyzed. Results show that the crack depths detected by the edge peak echo method are close to actual crack depths, with the error
within £1.0 mm.

Key words: polymer bonded explosive (PBX) ; surface cracks, depth of cracks; ultrasonic edge peak echo
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