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Table 1  Fitted coefficient of stress-strain expression for alumi-

num fiber explosives with different content of aluminum fiber

aluminum fiber 10% 20% 30% 40%

o.,/MPa 10.885 15.334 16.699 21.689

Em 0.0373 0.0416 0.0418 0.0397

n 0.0185 0.0207 0.0227 0.0232
3.3 HHEEESW

1T 7 R R 65 28 4 Bk 0 0 27 2k A 25 IR T 4 4
LA BERY, DR L 5B T P SRR
1oy, (BB
"(E/E,)+¢
(E/E)-1 "
X E A E A MR SRR, GPa; E, 21 2 i 1 45
i, GPa; E, WAEIRGPERL I, GPa; V, Ry 2F 2k 1 fAk B
BBk % £ LT Y 0 5R RB, 8K R 4F 4 1 1

E = (2)

127 14 181 25+
12 161
101 \ ]
10 141 \ 20 .
& 4 © 8 124 \ 151 \‘\
© \ o a 10- N\ a
61 \ = .
% \ = 6 = 8 \ = 10 T~
o 41 © 4 o gl ©
24 2 ) 4 51 )
--- - experimental data ok ----experimental data 2] /  ----experimental data ’ ---- experimental data
0F —fitof experimental data " — fit of experimental data 0¥  —fitof experimental data 01 — fit of experimental data
000 002 004 006 008 010 000 002 0.04 006 008 010 012 000 002 004 006 008 010 042 000 0.02 004 006 0.08 010 0.12

€ €

a. aluminum fiber 10% b. aluminum fiber 20%
4

Fig. 4

Chinese Journal of Energetic Materials, Vol.23, No.9, 2015 (898-902)

S T Y 2T 2 55 i ) 1 2T A 00 24 A I8 ) - o a2 A0 B R

Fitting results of stress-strain curves for aluminum fiber explosives with different content of aluminum fiber

€

c. aluminum fiber 30%

»
=
(S

A4

€

d. aluminum fiber 40%

www. energetic-materials. org. cn



RDX H 41 2T 2 K 2410 25 TR 45 ) 24 Pk g

901

SR B 25 o B T A K 24 T AR S A A Ry
PRKEZG RDX Y SRS B, 27 4 1) S5 PEASE e B O R 21 4
O 100% B L dEAE MR BT R T AR
A A YR PR AR B T S 56 Y 60 A 4E AR 25 T 7 R
Jo B C LE R A A 0 AT A ) W T R R AT A 2
HHBR £ 4 A AR S B A B BR 2T 4 0 2 SRR S 00
ARG ROCHR NE 5 iR o Hodr JE25 25k 1y i
VAR S phy AR 2 1k A AR W] 0 A — B R g - A i 2 3
Fru %€ , 5 AR de KA AT ) 5% ~ 20 % iy 5 [ %
IV I il 2R B AT B O

457
1 e  experimental data
40 fitting curve

351 £=8.19
3.0

251
2.0
151
1.0
0.5
0.0

E// GPa

0 10 20 30 40 5 60 70 8 9 100
V%

B 5 RFEEARIERLES VRER L

Fig. 5 The relation curve of E;-V, for aluminum fiber

explosives

M P 5 RIS, B2 6 AT i & s i, A0 4F e ME 2 24
FE SRR N 0. 25 GPa B Jin#| 1.25 GPa, S04
H A5 B R[] 0 2T 4 B S 1) R 2T A KR 2 o AT e o A
BT, Uk B R 2 2 0 24 v (40 41 4 5 SR HE 25 RDX R
A RS S o 3 A AN TR A AT A R 2 1 S A
PLAITT AR R 214k ¢ =8.19 JFH LA
T U6 40 2T 4 il I 35 0 0 AR 2T 2 KR 2 1 2
AEo oMK € =8.19 fR AAZ(2) v 15 2R [ 7% & 1)
R 2T 2 1 24 AR A0 2 DR T R AR R A e 2
(RDX) 1) 3L P A% Jy {0 1 5545 B AS [l 5 0 19 40 2F 4
K 24 B AR i
3.4 mEERESW

Xof AN [ 45 £ 4 5 0 45 4T i A 24 TR Y- AR
i 2 HEAT 4 BT 3153, 45 30 BRI T 9 R 5 48 A i AR AR
TRIKLER, WK 6 R,

1P 6 W] 75, 5200 45 2 AS [R) 45 £F 4k 7 B (0 55 2 4
YELG TR R MR . 2 V,<38.18% , fR4F 4k 4E
245 1) PR T iR 3 Bt 2 4 A B e R ot 2 v 1 B
FRET YE R 3 B = AR AT A K 2 Y SRR BT R SR SR AT
HeXE GBS E S50 AP 4R IR B S i 2 R AR

CHINESE JOURNAL OF ENERGETIC MATERIALS

0, =6.903+50.79V, (3)
Hor o, J 8825 4 1 25 5 R /Y 50 3 B T SR BE , MPa
HUR A S (3) TR 7 R RS BN T 380 18% T 455
BRET Y 5 5 0 40 27 4 1 24 B BT R R

33
30
27
2
214
18 4
15 1
12 4
9.
6_

* experimental data
4 abnormal data
fitting curve

Om | MPa

0 10 2 30 4 5 60
V1%

Bl 6 LMY PRI S VIRR

Fig. 6 The ultimate stress-V; curve for aluminum fiber
explosives
4 0% B

XoF AN ) 0 2T 2 5 i 1) 40 2T o 0 2 R A M R 2SR 4
S, PR AR £ 2 1 B 6 TG 5 2 KR TR 4 1 24 M RE 1 R
M, AR E A EELE R

(1) FREFYEXE 2 i s PR A i | B 2l Bt 1 5 3 DA
B A% iR B B A B A i R K 58 i R [
T R AT A K 2 s AR L R B T 5 B R AT A
THEL, 15 20 3 M AR it DL R Bl e 5 B R AT A MR AR
TN RFLA

(2) MYl 0% ~30% B, 55 4F 4 4 25
V14 15 A 17 255 Bt 5 6 2T A o 11 388 000 T 38 K, X R AT 4
k= T 30% B BR 2R 2 00 24 1 e SR 7 A S B A R AT
Yo m Ak

(3) 38 328 XoF AN [F) R 4 2 5 ok 1) 0 & 4 0 24 S Pk A
AT ELE T S B R R R A £=8.19, UL
R T Y 2 B SR AR AT R KR 25 Y TR R B

(4) 2R FHIEA 510 sREO & 5 10% ~40% 145
LT U MR DGR MERRAS R (R TRE N 7 -0 A il R AT LA,
HAUA MR IE Y2 RN 0.987 ~0.998, [A it o] i 481
A5 30 0 R 3k 2R IR AR B A AR A 4 KR 24 0 N g - AR
I

(5) MBS /N 38.18% T HEa MLF 4 & & 11
A IEi it R E T AKX o, =6.903 +
50.79V, it5&,

(6) FREFAENEZY (TCe L) 1 ) % M Re 7R 48 2F
Y B R 32 B R AR 2R 4 5 S AR 2 2 TR A

A e A 2015 % #2344 %9 (898-902)



902 M, BB, SRR, ERE, BE

45N TS RSN FEEBGETHEAg4 0 519 bonded explosives[ J]. Journal of Sichuan Ordnance, 2012 (1) .
*L%Lgﬁﬁ 125-129.
LRI o [6] 5. PBX ML 2 A My % R [ D). il TR 4

7T BE, 2001.
52k LUO Jing-run. Study on damage, fraxture and constitutive rela-

(1] AL, £V, W 2,5, UL 4Ext RDX /TNT £ 5 k251
JrsEuert )] S REM L, 2013, 21 (6): 786-790.
ZHENG Bao-hui, WANG Ping-sheng, LUO Guan, et al. Me-
chanical reinforcement on the melt-cast explosive of RDX/TNT

tion of PBX[ D]. Mianyang: China Academy of Engineering
Physics, 2001.

[7] Ellis K, Leppard C, Radesk H. Mechanical properties and dam-

[

age evaluation of a UK PBX[])]. Journal of Materials Science,
2005, (40): 6241-6248

[8] Z=@R¥, Sz, Mhife, . 3 PBX K249 3h & ) 2 Mk o 5
[)]. SR E A4, 2011(2): 159-164.

by chopped fibers[ J]. Chinese Journal of Energetic Materials(
Hanneng Cailiao) , 2013, 21 (6): 786-790.

[2] Rumchik C G, Jordan J L. Effect of aluminum particle size on the
) . . - . LI Jun-ling, LU Fang-yun, FU Hua,et al. Research on the dy-
high strain rate properties of pressed aluminized explosives[ J]. ) ) ) ) )
Shock Compression of Condensed Matter, 2007 ; 95-798. namic behavior of a PBX explosive[ J]. Chinese Journal of High
(3] HBURIE, B, GFAL A, 5. K VA 25 5% BLAR 15 % R a4 (1], Pressure Physics, 2011(2); 139-164.
(LT HERE . 2013(6): 134-136 (9] XAk, DB, 1 0 R, 46, BRET 40 Ja7e 3 24 AL ) 2 VE AR S
’ . ) T 2% Jo M 2h 2% 4 . _
ZHENG Bao-hui, LUO Guan, SHU Yuan-jie,et al. Research sta- Hﬁﬁﬁh[”f KIELFA 1999(3)' 30-32. .
tus and prospect of melt-cast explosive [ J]. Chemical Industry LIU Yan-qiu, MA Zhong-liang, XIAO Zhong:-liang. et al. Study
and Engineering Progress, 2013 (6) : 134136 on effect of carbon fiber on mechanical property of caseless am-
[4] MRIEGE . XU . BKIE L 5S. RE Sk F R X TATB 35 PBX )22 fig munition[ J]. Chinese Journal of Explosives & Propellants, 1999
BB, AL T, 2012,40(14) ; 77-79. O e sttt o
LIN Cong-mei, LIU Shi-jun, ZHANG Juan, et al. Influences of [10] Z/m*ﬁ’ %/A%?\%JET&’%' FRET AR XS SRR oK TR AR P A 19
binder enhancement technology on mechanical properties of L] "%%J:/Elq{q]&’ 2014(3): 379-384.
TATB-based polymer bonded explosives[ J]. Guangzhou Chemi- LIN Mou-jin, MA Hong-hao, SHEN Zhao-wu, et al. The effect
cal Industry, 2012,40 (14) ; 77-79 of aluminum fiber on underwater detonation performance of RDX
[5] S, BN, IR PBX AL O K Iy v R A [J]. Explosion and Shock Waves, 2014(3) : 379-384.

[11] Halpin J C, Tsai S W. Effects of environmental factors on com-
posite materials| R]. AFML-TR-67-423, 1969.

[J]. &= T 284, 2012 (1) : 125-129.
GUO Hu, LUO Jing-run, XIE Zhao-yang. Review of microscopic
damage characteristics and characterization methods of polymer

Static Compression Mechanical Properties of RDX Based Aluminum Fiber Explosive

LIN Mou-jin"* | CUI Xiao-rong' , MA Hong-hao’, LI Zhan-jun', JIA Hu’
(1. Guangdong Hongda Blasting Co Lid, Guangzhou 510623, China; 2. Department of Modern Mechanics, University of Science and Technology of China,
Hefei 230027, China; 3. School of Civil Engineering and Architecture, Nanyang Normal University, Nanyang 473061 ,China)

Abstract: To improve mechanical properties of RDX based aluminized explosives, the RDX based aluminum fiber explosive was
prepared by replacing aluminum powder in aluminized explosive with aluminum fiber. The fitting calculation of the elastic modu-
lus and uniaxial compression strength of aluminum fiber explosive with different content of aluminum fiber obtained by quasi-static
compression mechanical experiment was carried out. The relation expression of the elastic modulus and compression strength with
aluminum fiber volume content for aluminum fiber explosive was obtained. Results show that the reinforcement coefficient of alu-
minum fiber obtained by fitting experimental data of elastic modulus is 8.19. The aluminum fiber can significantly enhance the
mechanical properties of aluminum fiber explosive. With increasing the aluminum fiber content, its elastic modulus, compression
strength and residual strength of aluminum fiber explosive increase When aluminum fiber volume content is 0% -30% , the critical
strain of aluminum fiber explosive increases. When aluminum fiber volume content is higher than 30% , the critical strain of alumi-
num fiber explosive does not change The fitting of the engineering stress-strain curves of aluminum fiber explosive with aluminum
fiber volume content of 10% —40% is performed by a normal distribution function, its fitting correction coefficient of determination
is 0.987-0.998. The uniaxial compression strength of aluminum fiber explosive with specific aluminum fiber content of less than
38.1% for volume fraction can be calculated by the proposed relation.

Key words: aluminum fiber explosive; mechanical properties; elastic modulus; compression strength; critical strain; normal distri-
bution function
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