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F1 7075-T651 $BE& S ¥R
Table 1 7075-T651 aluminum alloy data

D m n o,/ (MPa) k/(MPa)

9164 0.93 0.0563 500 673.66
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Table 2 Comparison between numerical and experimental results

FEA " i/ (ps) K/ (MPa « m"?)
model w Numerical Experimental ~ Numerical Experimental Error/(%)
3D 0.3 32 25.03 11.2
34 22.5
2D 0.3 24 26.59 18.2
3D 0.5 33 23.24 6.1
32 21.9
2D 0.5 26 24,41 11.4
3D 0.7 37 22.25 7.5
38 20.7
2D 0.7 31 23.72 14.6
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Numerical Simulation of Dynamic Fracture Toughness Test
Using Three-Point Bending Specimen in SHPB

PAN Jian-Hua'?* ,CHEN Xue-Dong'**

(1. National Technology Research Center on Pressure Vessel and Pipeline Safety Engineering ,
Hefei general Machinery Research Institute s He fei 230031 ,China;
2.CAS Key Laboratory for Mechanical Behaviour and Design of Materials ,
University of Science and Technology of China ,He fei,Anhui,230027,China)

Abstract: This paper examines 3D and 2D numerical simulations of dynamic fracture toughness test
using TPB specimen in SHPB by using commercial code ABAQUS 6. 8 and 3D fracture mechanics code
ZENCRACK 7. 7. The finite element model includes the whole experimental device (the projectile,the
input bar, the specimen and the supporting device). Three cases of specimens with different initial
crack length impacted by projectiles were simulated, and dynamic stress intensity factor impulse
response curves were obtained. The dynamic initial fracture times,#;, were extracted from RKR local
stress fracture criterion. The material dynamic fracture toughness are successfully obtained from
numerical simulations. The simulated results from 2D and 3D FEM are compared with benchmark
tests, finding that 3D finite element results are better than 2D results.

Key words:dynamic fracture toughness; RKR local stress fracture criterion;numerical simulation
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