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Fig. 1 Schematic diagrams of PBX during warm isostatic

pressing
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Fig.2 Particle contact model of TATB granules during warm

isostatic pressing
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Fig.3 Fine structure of the pressed PBX sample visualized by CT slices
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Fig.4 Contact numbers of the PBX compacted granules counted from CT inverse images
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Fig.5 Dense layer located the surface of TATB granules in-

duced by compression
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Table 1 Structural characteristic of the compacted PBX
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Fig.7 Size distribution of the compacted granules

Guit AR CT Y) R 19 Fe S B0RE 20 A & 30, 58 3 A L
BN RO S0 THD AR 3 500w R 5 3 R o B DU A R R
~RURE THT R 0 U K o B TR H R T Y TATB A 3¢
TR A4 2R 45 1) UKL G 11 33 RCH 34 48— 20, W R il s
A ) UKL GE T 3 RS R /N BT 22 09 R R, IR 4
Wk R F o A 2 SR U B T R A Ao R e A ) R AR A
[] , 428 ) i 3 D00 A A 1) Bt 1) |99 ) 5%

3.22 EEZEBEEM

MG CT A B, 78 X JP e & — o R F T, 3t
Wy 5% 5 CT R B AETE
p=k-(CT+ N) (1)
A, k5 5 5 e BOR OCYEE N R

Chinese Journal of Energetic Materials, Vol.26, No.9 , 2018 (779-785)

I Ak, K i a0 R W KR 25 % B 5 CT KB 1 ek
KRB PR (A R B R>0.99) 27 [HIL, iR
2O U i 2 18 % R A B O AT RO A
M=p,4/Prnean™C Tt/ CTean (2)
K, prean~ P N 2 T EEBE 1Y T Y (E 5 b5 o W 22,
CTeun~ CTo N JZ T CT I AH 1) F- 3508 55 b 14 Ot 25

K8 4y ih 1A s YT £ 100.300.500,700
900 Y JZ2 1H CT MK BE A 43 Aii Je U1 v £ 100~900 1Y F- 3
CT IR B ox A 4 S, 36 2 45 U0 %0 100~900 H. 7] F#

F2 VIR CTKEAE - YIE 5 e 25 18 5% 12 B ok
Table 2

values in slice

Mean values and its standard deviation of CT grey

slice CT ean CT m /%
100 7075 85 1.20
150 7068 84 1.19
200 7062 83 1.17
250 7054 83 1.18
300 7050 83 1.17
350 7050 82 1.16
400 7047 82 1.16
450 7044 82 1.16
500 7039 82 1.16
550 7037 82 1.17
600 7039 81 1.15
650 7040 82 1.16
700 7039 84 1.19
750 7040 81 1.15
800 7043 86 1.22
850 7039 84 1.19
900 7048 82 1.16
mean (100-900) 7047 33 0.47

Note: m is density dispersion of the slice.
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Fig. 8 The CT grey distribution of the different slices and the average CT grey distribution of the 100-900 slices of the sample
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X-ray Microtomography of TATB Granules Under Isostatic Warm Compaction

ZHANG Wei-bin, TIAN Yong, YONG Lian, YANG Xue-hai, DAI Bin, LI Jing-ming, CHEN Hua
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: Compared with the traditional die pressing, the isostatic warm compaction is a better way to obtain dense and homo-
geneous polymer bonded explosive (PBX). To provide a meso-level structure basis for the study of precise physical properties of
PBX, three dimensional mesoscopic structure of the cylindrical sample formed by 2,4, 6-triamino-1, 3, 5-trinitrobenzene (TATB)
granules under isostatic warm pressing was studied by X-ray microtomography (X-wCT). The results reveal that TATB granules
are still intact after warm pressing, and typically have polyhedral morphologies. There are high density layers between neighbor-
ing granules, and the maximum contact number of which is 12. An analysis of CT images shows that the axial size distributions
of the compacted granules remain unchanged, whereas a decreasing trend of the radial density and pressure along the axial di-
rection is observed. The CT values dispersion of different slices is larger than 1.15%, but the bulk density tends to be homoge-
neous. By analyzing the internal force chain distribution, we found an isotropic compression characteristic of compacted TATB
granules under isostatic warm compaction. The particle contact number is counted based on mesoscopic particle contact angle,
from which the morphology and arrangement of compacted particles have been confirmed to be isotropic, while the local parti-
cles subjected to shear-compression loading could also be detected.

Key words: TATB granules;isostatic;fine structures; X-ray microtomography
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