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Table 1 Distribution probability of TATB with different parti-
cal size
D, /pm 47.9 26.2 21.5 10.8
Py(D<Dy) 1 0.75 0.5 0.25

Note: P is the proportion of particle with size smaller than the base partical

size of TATB( D).

bR TATB J0RL A J5UA8 e % Joa 5t 3 8 20/80
40/60 .50/50 ,60/40 ,80/20 ,90/10 .95 /5 KT Lt 7
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N2,
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Table 2 Thermal conductivity of TATB based PBX with differ-

ent mass fraction

mass fraction of TATB/% thermal conductivity/W - m™" - K™

20 0.198+0.011
40 0.235+0.008
50 0.281+0.014
60 0.346+0.010
80 0.463+0.005
90 0.569+0.056
95 0.625+0.037
A e M A www. energetic-materials. org. cn
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Table 3 Distribution probability of various size of PBX particles

mass fraction volume fraction D,

(TATB)/%  (TATB)/% /pm 47.9 26.2 21.5 10.8
80 0.807 0.802 0.780 0.729 0.430
70 0.710 0.705 0.686 0.641 0.378
60 0.611 P 0.607 0.591 0.552 0.325
50 0.510 (D<D,)0.506 0.493 0.460 0.271
40 0.411 0.408 0.397 0.371 0.219
20 0.207 0.205 0.200 0.187 0.110

539
® 4 PBX - Kife TATB 4k
Table 4 Number of TATB with different size
mass fraction particle size/um
(TATB) /% 37.06 23.9 16.15 5.4
80 1 7 91 1174
70 1 7 81 1047
60 1 5 69 887
50 1 5 58 748
40 1 4 46 598
20 0 2 23 299
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Fig.6 Box dimension by calculation at different mass fraction of TATB
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Table 5 Calculation value of thermal conductivity of TATB
based PBX We.em' K"
mass fraction/%
method

20 40 50 60 80 90 95

0.238 0.312 0.358 0.412 0.553 0.654 0.719
0.259 0.344 0.395 0.453 0.598 0.690 0.743

fractal model

Hamilton-Crosser
model

AW 5 AL Hamilton-Crosser £ 71 Jz 512 ) 45 5
R L BN 151 8 TR .

0.8
—a— experiment value

i —e— fractal model
S0 —&— Hamilton-Crosser model
£ osf
= .
=
=
B
3
& 0471
o
©®
E
2

021 *

0.2 0.4 0.6 0.8 1.0

mass fraction / %
8 AR TATB iR & {4 PBX fy#h 3
Fig.8 Thermal conductivity of TATB with different mass frac-
tion based PBX

HII&l 8 A 0L, 7E 20% M BIsE R T, A0 5T i T

Chinese Journal of Energetic Materials, Vol.22, No.4, 2014 (535-541)

SRR B AE 5 A 1R 258 20. 2% TR N
40% W35 5 32.8% , Bifi % 3 70 6 i — 25 4, T R
2T WU TEE AN 95% IR 22 R 15.0% 5 Gk
B AT R T B 5 R L SR IR e, Ry
SR i 7 S B e ) A B I A7 A — a2 LB, B 5 34
TE AR T AR A S AR B
FAEMAA 5 1 AE A S RN AR B A 1 A R
1 T 45 2R 5 2 42 55 Hamilton-Crosser BEAIAH L, 5
SEMAE TEHEE , HIE AT PBX A S 8 Fifl 3 7 o4 2l 78 11
A G, TR AT 3 T 40 TR 7 1k A TR A 7R S T i
PBX Ay | I iy b /b PBX Aff ol 2o 2 v 1 52 35 Uk

6 & #

(1) 4l TATB i3~ 52 PR i 2 AR B B0 KD, 31
AT E TATB KL 0 B LB ORARTE . JF R S
TAHEHLE AR # BE PR 742 7 B8N 1T 5 PBX 4
PURASE R i BUMIE YRS BRIy LRIt I

(2) MA@ 4ERGTRILEMRE T PBX K70 JE 4
B, AL T 008 B 14 T A5 280 X A [ S8 3R PBX (1Y
T RPEAT T, S ST TR R SRR
1, PBX R R Bl TATB JH 783 (9 3 i 3 Kk, H.
AHIEFERETY (14 U 45 SRAL T oF 2R . B b 5K
TUEL G 17, T RE R AR BT 5 A58 TR0 rp R 2% AL B R 5 R T
DU BT8R o i fa] 75 S50 ASE Y rpofin AL Bt 50 55 D R 1 5%
W, ATy i — WL

5 Tk :

[1] Agari Y,Uno T. Estiman on thermal conductivities of filled poly-
mer[J].J Appl Polym Sci,1986,32(7) :5705.
Plast O H. Thermal conductivity of composite materials[ ) ]. Rub-
ber Process,1981,1: 9.
XU, WAL HE, B, 5. R FHAR S WL S MRSk
PEREMBUE R [)]. S5 bR 4, 2009,26(2) : 36-42.
LIU Jia-qi, ZHANG Li-qun, YANG Hai-bo, et al. The fractal of

loading material and the thermal Conductivity Models for Poly-

[2

[

[3

[

mer Matrix Composite [ J].
2011, 20(4): 65-66.
M, K2, IhiteR. SRS T RAM BB SR T
<4k T, 2010, 37(2): 5-8.

XIAO San-xiong, ZHANG Yi, SUN Shi-yu. Progress in thermal
comductive polymer composites[ ) ]. Guangdong Chemical Indus-
try, 2010, 37(2) : 5-8.

SR, Y, WUk, RO G OB T SR K H R
. FHM BT Z, 2003 (3): 1-4.

MA Chuan-guo, RONG Min-zhi, ZHANG Ming-qiu. Thermal

conductivity models of polymer matrix composites and their appli-

Acta Materiae Compositae Sinica,

[4

[

—
w1
[

cation[ J]. Aerospace Materials & Technology, 2003 (3): 1-4.

St

www. energetic-materials. org. cn



H T I0 TV 05 15 0 s SRR e A 2 A B R B B 541

[6] fifE, yLA, M Fl. BEYWRE LS SIS SR neous two-component systems [ ) ]. Industrial & Engineering
B ASTEAER )], P EBKF, 2011, 20(4) : 65-66. Chemistry Fundamentals, 1962, 1(3): 187-191.

HE Bing-bing, JIANG Li, FU Ren-li. The fractal of loading mate- [12] SRMEF, B3, BEEAK. TR &R RIRE + 5 IR %
rial and the thermal conductivity models for polymer matrix com- BIRI()]. 454 TR, 2012, 28(2) : 39-45.
posite[ J]. China Adhesives, 2011, 20(4) : 65-66. ZHANG Wei-ping, XING Yi-shan, GU Xing-lin. Theoretical

(7] W2, whIREAE, wih. BT 5078 B i JF L 2R 0 I 7K 5 0 A Models of Effective Thermal Conductivity of Concrete Based on
SR )]. MRS, 2012, 26(2): 143-146. Composite Materials in. Mesoscale [ ) ]. Structural Engineers,
KAN An-kang, HAN Hou-de, TANG We. Research on effective 2012, 28(2) . 39-45.
thermal conductivity for open-cell polyurethane foam using frac- (137 skMR, Ha ), KREX. RE - 500688 % =
tal theory[ )] . Materials Review, 2012, 26(2): 143-146. [)]. FafmiEsE L+, 2009, 2. 23-25.

[8] Fride. BEWHE MBI SR M FRTFEMIRI]. ZHANG Feng, XIAO Jian-zhuang, SONG Zhi-wen. T he predic-
FEEL, 2005, 19(12): 12-14. tion models of thermal conductivity and their application[]].
WANG Liang-liang. Research of thermal conduction model and Ready-mixed Concrete, 2009, 2. 23-25.
thermally conductive equation of polymer matrix composites|[ J] . [14] HMAE. REE LM RI2EIM] . BN . K27 H kL, 2006.
China Plastics, 2005, 19(12) . 12-14. JIANG Lin-hua. Material Science of Ready-Mixed Concrete[ M].

[9] Wittamnn F H, Roelfstra P E, Sadouki H. Simulation and analysis Changzhou: Hohai University Press, 2006.
of composite structures[ J]. Mater Sci Engng, 1984, 68 239-248. (157 BRER, v, I IL2EIM] . dbat . #aZ H Rk, 2005.
[(TO] fHEH. RELHNEWHANAMID]. KiEH T K%, CHEN Yu, CHEN Lin. Fractal geometry theory[ M ]. Seismologi-
2006. cal Press,2005.
WU Jun-yong. Automatic generation of mesostructure of concrete [16] Boddu V M, Viswanath D M, Ghosh T K. 2,4 ,6-Triamino-1,3,
[D]. Dalian: Dalian University of Technology, 2006. 5-trinitrobenzene ( TATB) and TATB-based formulations—A re-
[11] Hamilton R L, Crosser O K. Thermal conductivity of hetero ge- view[ ]]. Journal of Hazardous Materials, 2010, 181(1): 1-8.

Prediction Model for Thermal Conductivity of PBX Based on Fractal Approach

ZHOU Xiao-yu, WANG Xi, WEI Xing-wen, HUANG Zhong, ZHOU Mei-ling
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: A fractal model of thermal conductivity for polymer bonded explosive ( PBX) particles was established based on the fractal
theory and random distribution filling model, and the thermal conductivity of TATB based PBX with different mass fraction such as
20% , 40%

Crosser model with shape factor of 3. Results show that the errors between the calculated and the measured were 20.2% ,32.8% ,

, 95% , ect, was calculated and compared with those measured by the flash method, and those from semi Hamilton-

15.0% with the mass fraction of 20% ,40% and 95% ,respectively. The thermal conductivity of PBX increases with the increase of
mass fraction of TATB. The calculation results based on fractal model is better than that obtained by the semi-Hamilton-Crosser
model.
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