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Fig.2 CT images of cross-section at different height
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Fig.3 Schematic diagram of CT image segmentation of two

typical cross-section by MATLAB

4 ZBERSITR

4.1 AEHHFAMERR CTENFMm

TE AN T[] B8 49 48 F B, X 2R BE B 2 )7 A i gy,
CT{HMLBA —E W . 7% %A Al 49 4 if B, CT
AE 2 P 3 % CTAE 3K Y 52 0, % PMMA [ PTFE | PBX

R AFAHEBAEER CT H

TR TR B — 1 e B AR R AT 4 OEOE A R
[E) B B[] 24 25 min, SR MATLAB 4 2, SREUEE 1~ 4
WA PMMA  PTFE PBX [ 8 4~ 40 % X W iy CT
B, SRR T, 28 AR A B2 1 X
JREEBE , X1 ~8 (1) CT {HE W L K EE CT,, 0
TR 1 ~4 R CT EREIE, 4 CTE
5557 248 19 A X 2% o

MRV EH IS 1 ~4 WAH DB, X 1~8
A T R e 5% o0 BE BN —, PMMA (PTFE PBX [ CT
B34 A2 Ak, HL = R0k ) (4 25 fb R e AR — 350, B3 A A
R CT EHAE 4 WHEH P AR AR, 5 ¥ E
B A X 2% K —0.377% ~0.214% , 255, CT {H 1y 48
EAB AKX RAES 1 ~4 AR B, X G 26
s AR, X PMMA (PTFE PBX 247 CT fH 1Y
SMNRRE /N T 0. 4% , BEAm b AR — i 2 X G 2314
K13 PMMA (PTFE PBX #1f CT {5 H T % (15
BIEAMREME.

Table 1 CT values of samples at different time

sample PBX PTFE PMMA

scanning time 1 2 3 4 1 2 3 4 1 2 3 4

air blank 3466 3456 3450 3481 3466 3456 3450 3481 3466 3456 3450 3481
region 1 18673 18555 18611 18611 20368 20263 20347 20388 12918 12829 12881 12870
region 2 17624 17531 17645 17683 19130 19048 19128 19203 11611 11562 11620 11643
region 3 16967 16918 16967 17023 18839 18729 18787 18825 11528 11441 11512 11502
region 4 18298 18199 18264 18248 20489 20350 20420 20385 13166 13081 13137 13128
region 5 18847 18740 18793 18762 20115 19983 20087 20099 13015 12948 12992 12978
region 6 17029 16961 17074 17114 18728 18645 18701 18774 11444 11393 11410 11428
region 7 17283 17230 17302 17371 19404 19279 19360 19352 11710 11668 11722 11753
region 8 18544 18442 18507 18491 20448 20294 20376 20392 12936 12851 12911 12931
Cross-section 17908 17822 17895 17913 19690 19574 19651 19677 12291 12222 12273 12279
mean value 17885 19648 12266

RD/% 0.130 -0.352 0.058 0.156 0.214 -0.377 0.013 0.149 0.203 -0.362 0.058 0.107

Note: The CT value of cross-section is the average of all region 1 ~8. The mean value is the average of cross-section in four scanning times. The RD (relative devia-

tion) is calculated between cross-section value and mean value.
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Table 2
of PMMA, PTFE and PBX components on different height

CT value and relative deviation of the cross-section

height PMMA PTFE PBX
/mm  CTvalue RD/% CT value RD/%  CT value RD/%
10 13700 12.29 21075 7.66 19448 8.98
20 12565 2.98 20074 2.55 18404 3.13
30 12056 -1.19 19576 0.01 17882 0.21
40 11716 -3.98 19153  -2.16 17478  -2.06
50 11523 -5.56 18649  -4.73 16963  —-4.94
60 11657  —4.46 18819  -3.86 17136  -3.97
70 11592 -4.99 18667  -4.64 16993  -4.77
80 11714  -3.99 18845 -3.73 17165  —3.81
90 11867  -2.74 19067 -2.60 17355  —-2.75
100 11984  -1.78 19233  -1.75 17521  —1.82
110 12269 0.56 19667 0.47 17886 0.23
120 12404 1.66 19872 1.52 18084 1.34
130 12603 3.29 20215 3.27 18387 3.04
140 12633 3.54 20289 3.65 18430 3.28
150 12737 4.39 20426 4.35 18543 3.91
xﬁjg 12201 / 19575 / 17845 /

Note: The RD is calculated between CT value at different height and mean

value of every material.
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Table 3 PBX cross-section density on different height

height Peal Peor Po RD

/mm /g-cm™  Jgecm™  /g-cm? /%

10 1.954 1.903 1.890 0.740
20 1.953 1.902 1.890 0.619
30 1.950 1.899 1.890 0.474
40 1.950 1.899 1.890 0.476
50 1.939 1.888 1.890 -0.100
60 1.940 1.890 1.890 -0.019
70 1.939 1.888 1.890 ~0.100
80 1.940 1.889 1.890 ~0.049
90 1.938 1.887 1.890 -0.160
100 1.939 1.889 1.890 -0.078
110 1.935 1.884 1.890 ~0.310
120 1.936 1.885 1.890 -0.243
130 1.935 1.885 1.890 -0.280
140 1.933 1.882 1.890 -0.415
150 1.931 1.880 1.890 -0.520
zjsz 1.941 1.890 1.890 0.002

Note: p, is calculative density; p,, is corrective density; p, is volume densi-

PcorPo
Po

ty; the RD was calculated between p ., and p,, RD=

5 & g
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CT Test Method for the Cross-section Density Distribution of PBX Component with Complex Configuration
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WANG Yi-quan

Abstract: The density uniformity of polymer bonded explosives (PBX) has a great effect on its mechanical property and safety per-
formance. A dual-standard computed tomography simultaneous scanning model was applied to measure the cross-section density

distribution of PBX component with complex configuration. Polymethyl methacrylate (PMMA) and polytetrafluoroethylene ( PTFE)

having same configuration of PBX were used as standard density components. The distribution rule of CT values and linear relation
of the cross-section of PBX and standard density components were studied by a fan beam CT scanning mode. CT values of different

cross-sections were obtained via the threshold of gray-scale and extraction of gray-scale value using MATLAB software. The cross-

section density of PBX component was obtained from the volume densities of standard components. The corrected coefficient k was
calculated using the volume density of PBX measured by water displacement method. The linear correction of the cross-section

density of PBX component obtained by calculation was carried out. The cross-section density distribution of PBX component with

complex configuration on different height was obtained. Results show that the maximal relative deviation between the cross-section
density and the volume density of PBX is 0.74%.
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