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Fig.2 Tensile specimens sprayed material point and holding method in the Hopkinson bar
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Tab.1 The experimental results of electrical measurement
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Fig. 7 Two times loading effect of the material
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On the Application of Digital Image Correlation
Testing Technology in Hopkinson Bar Loading

FAN Ya-fu'?, WEI Yang-peng'?, XUE Yao-jun®, CHEN Jie'*
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Abstract: Dynamic tensile mechanical performance of aluminium alloy specimen and the crack initiation
time of [ type crack and instability growth rate due to impact loading of TC4 alloy were measured
under the condition of Hopkinson bar loading and based on three-dimensional digital image correlation
(3D-DIC). Two high-speed cameras were used to ensure 3D imaging of the measured object and
calibration plate technology allows to obtain quantitative strain profile. Using data processing
software, the displacement profile, strain profile and principal strain at every point within area of
interest can be detemined by experimental data. At the same time,the crack opening, the tip fracture
initiation of prefabricated crack, crack branching and instability growth on different dynamic fracture
stages of TC4 alloy can be real-time recorded. Thus, a practical and reliable method to determine
crack initiation time and dynamic fracture toughness is proposed in this paper.

Keywords: digital image correlation (DIC); Hopkinson bar loading; high-speed photography; crack

initiation time



