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Table 1 Physical property of short carbon fibers
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Fig.1 Stacking state of 2 mm short carbon fibers
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Fig.3 Tensile stress-strain curves of three different sample
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curve of three different sample
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Table 2 Test results of mechanical properties for AP/HTPB

base bleed propellant under different short carbon fiber content

fiber E o, O

sample content/% /MPa  /MPa  °° /MPa Em

1" 0 4.50 0.53 0.13 0.94 0.59
2# 0.3 5.95 0.63 0.12 1.05 0.49
3# 0.5 6.78 0.89 0.14 1.25 0.44

Note: E is the elastic modulus, o is the yield stress, &, is the strain corre-
sponding to o, o, is the maximum stress, & is the strain correspond-

ing to o .
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Effect of Short Carbon Fibers on Mechanical Properties of AP/HTPB Base Bleed Propellant

LIV Zhi-lin, YAO Wen-jin, WANG Xiao-ming, LI Wen-bin, GAO Xiang
( Ministerial Key Laboratory of ZNDY, NUST, Nanjing 210094, China)

Abstract: To improve the mechanical properties of ammonium perchlorate ( AP) / hydroyl-terminated polybutadiene (HTPB) base
bleed propellants, the 2 mm short carbon fibers of mass fraction as 0.3% and 0. 5% respectively were added in the original
AP/HTPB base bleed propellant formulation. The static uniaxial compression and tensile tests for AP/HTPB base bleed propellants
containing short carbon fibers were conducted. The microscopic analysis of fracture surface for specimens was performed by SEM.
Experimental results show that the tensile strength of AP/HTPB base bleed propellants of adding 2 mm short carbon fibers of mass
fraction as 0.3% and 0.5% increases by 11.7% and 33.0% respectively and their compression strength increases by 2.1% and
7.8% respectively. The short carbon fibers are distributed in the HTPB matrix. The bonding property between short carbon fibers
and HTPB matrix is good. The damage of new AP/HTPB base bleed propellants containing short carbon fibers is mainly caused by
debonding of the AP particles. The short carbon fibers in AP/HTPB base bleed propellants have an inhibitory effect on microcrack
development, which demonstrates the short carbon fiber is a good reinforcement material for AP/HTPB base bleed propellants.
Key words: AP/HTPB base bleed propellant; short carbon fibers; mechanical property; SEM analysis; dewetting
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