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Deformation Field Measurement and Failure Mode Analysis of Mixed Mode Crack Tip of HTPB Propellant

WANG Yang', LI Gao-chun', WANG Yu-feng', SHI Xiao-qgiang®, HAN Yong-heng'
(1. Naval Aviation University , Yantai 264001, China; 2. The 91115th Unit of PLA, Zhoushan 316000, China)

Abstract: To realize the deformation field measurement of mixed mode crack tip and failure mode analysis of hydroxyl-terminat-
ed polybutadiene (HTPB) propellant, HTPB propellant specimens with central through-mixed mode cracks were made. Tensile
observation test was carried out. The propagation characteristics of the mixed mode crack were obtained. Digital image correla-
tion(DIC) method was used to obtain the strain field on the surface of the specimen and the crack tip. The characteristics of the
strain field near the mixed mode crack tip and the relationship between the strain field and the crack propagation law were stud-
ied. The results show that the tensile process of mixed mode crack specimens can be divided into three stages: linear segment,
nonlinear segment and failure segment, and the crack propagates in the direction perpendicular to the load. The digital image
correlation method using large deformation analysis method can effectively solve the problem of large deformation of the speci-
men, and can quantitatively give the strain field on the surface of the specimen and the strain concentration area is consistent
with the theoretical results. The expansion of mixed mode cracks is closely related to the change of the strain field. The strain
field generates strain concentration at the crack tip, leading in crack propagation.

Key words: hydroxyl-terminated polybutadien (HTPB) propellant; dynamic stretching; digital image correlation method (DIC) ;
mixed mode crack;strain field
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