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Damage Evolution Behavior of PBX Substitute Material Using In-situ CT

XU Pan-pan'?, CHEN Hua', XIE She-juan’, DAI Bin', LIU Chen', ZHANG Cai-xin', ZHOU Hai-qiang', CHEN Hong-en’,
ZHANG Wei-bin', CHEN Zhen-mao*

(1. Institute of Chemical Materials, CAEP , Mianyang 621999, China; 2. State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi'an
Jiaotong University , Xi'an 710049, China)

Abstract: To explore the damage evolution behavior of polymer bonded explosive (PBX) under uniaxial compression, the in-si-
tu investigation of PBX substitute material in the uniaxial compression process was carried out by computed tomography (CT).
In-situ CT images of the specimen under different loads were obtained. The mean gray value variations of the specimen in load-
ing process were obtained through analyzing the gray value of CT images. Internal three-dimensional displacement field and
strain field of the specimen were obtained using the digital volume correlation (DVC) method. Combined with the digital image
correlation (DIC) method and the gray analysis of the specimen surface, the strain distribution and surface crack growth process
of PBX substitute material in loading process were clarified. Results show that at the initial loading stage before the damage oc-
curred, the mean gray value of CT image is almost constant. With the increase of load, the micro-damage may occur inside the
specimen and the mean gray value of CT image decreases slightly. At the later loading stage, the damage accumulates rapidly
and the mean gray value of CT images decreases sharply. The mean gray value of CT image can be considered as an important in-
dex to reveal the micro-damage change of material with resolution higher than CT technique, and internal strain field of the speci-
men and change of the surface gray value can be used to characterize the accumulation process of material damage during loading.
Key words: in-situ CT;polymer bonded explosive(PBX) substitute material; damage evolution;digital volume correlation(DVC);
digital image correlation (DIC)
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