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Fig.1 Geometrical shape of the sample
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Schematic representation of initiation

Fig. 5

propagation angle of the crack
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Table 1

of propagation @ and fracture load p,

statistical data for angle

mean value fracture load coefficient of variation

A 6,(0,) p(N) 0,(0,)
15¢  -77°( =179.3°) 97.6 3.38% (3.65% )
30° -63.3°( -64.1°) 94 3.95% (1.83% )
45°  —52.4°( =51.9°) 95 4.53% (4% )
60° —34.8°( -35.8°) 100 7.58% (3.88% )
75° -16.9°( -18.4°) 84 12.1% (8.26% )
90° 0°(0°) 87.3 0(0)
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Fracture Behavior of HTPB Composite Propellant in I -1 Mixed Mode Crack

ZHANG Ya , QIANG Hong-fu, YANG Yue-cheng
( The Second Artillery Engineering Academy No. 201 Faculty Shanxi, Xi'an 710025, China)

Abstract: HTPB composite solid propellant containing slant internal cracks under uniaxial tensile load were measured by using of

material testing device WDN-10KN, with the tensile rate of 2 mm + min ~'. The whole progress of Crack propagation was recorded by

camera. Curves of the Loading-Displacement, crack initiation angle and fracture loading were obtained. By comparison with series

fracture criteria including T-Criterion, S-Criterion, ¢ ,-Criterion, the crack initiation angle of solid propellant obtained is in approxi-

mately agreement to that from T-Criterion, showing that the T-Criterion can be used as a theory prediction to the crack initiation an-

gle of the composite solid propellant.

Key words: solid mechanics; HTPB composite propellant; [ -1 mixed mode crack; crack initiation angle

(k4351 m)

Effects of Chain Extenders and Cross Linkers on Mechanical Characteristics
of Binder Film of NEPE Propellant at High Temperature

ZHANG Wei, XIE Wu-xi, FAN Xue-zhong, LI Xu-li, WEI Hong-jian
(Xi'an Modern Chemistry Research Institute, Xi'an 710065 ,China)

Abstract; The effects of chain extenders and cross linkers on the mechanical characteristics of the binder film of the NEPE propel-

lant at 50 C’ were experimentally studied. The results indicate that the aliphatic and low molecular polyether diols ( chain extend-

ers) improves the mechanical characteristics of the binder films at high temperature, and the three types of triols ( cross linkers) in-

creases the maximum stress of the binder film and decreases the maximum elongation of the bind film. It is found that the aliphatic

diols might cause the exudation of nitrate esters from the binder film during the curing process.

Key words: solid mechanics; chain extender; cross linker; NEPE propellant; binder system; mechanical characteristic



