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Study on Impact Fracture Behavior of Austenitic Ductile
Iron Under Ultra-Low Temperature

ZHANG Xin-ning', JANG K¢
(1. School of Mechanical Engineering, Liaoning Shihua University, Fushun 113001, Liaoning, Ching;
2. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China)

Abstract: The ductile fracture mechanism of austenitic ductile iron under ultra-low temperature impact load
was studied. The fracture behavior with temperature of austenitic ductile iron under impact load was studied.
Theenergy of crack formation and crack propagation during the impact fracture were determined by the impact
experiment. Theimpact absorption energy increase firstly and then decline in the trend with the decreasing of
temperature, the metastable propagation energy is the main factor on low-temperature impact property. The
microscopic mechanism of ductile fracture behavior at ultra-low temperature of austenitic ductile iron wasalso
studied. Crack initiation and propagation of ductile fracture at different temperatures were analyzed by using

in-stu fracture metall ographic observation method.
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Table 1 Impact load and energy distribution of austenitic
ductile iron at different temperatures

WEEIC  (Fy/dgy)/(KN-mm?) E/J Ewll EyxlN Ewl EN
20 2.86/0.43 121 2248 167 288 2528
-20 3.03/0.41 125 2337 172 297 2634
-60 3.01/0.47 132 2365 166 298 26.63
-80 3.26/0.43 147 2396 158 305 27.01
-100 3.53/0.43 159 2227 143 3.02 2529
-140 4.03/0.44 1.84 2147 121 3.05 2452
-196 5.46/0.50 214 2029 094 3.08 2337
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Fig. 1 Curves of dynamic impact load and deflection at different temperatures
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Fig. 2 Microstructure nearby fracture before and after impact at -80 'C
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Fig. 3 The X-Ray of diffraction pattern of sample fracture at -80 C
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Fig. 6 The graphite and surrounding matrix on impact fracture (-80 C)
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Fig. 4 Impact fracture of austenitic ductile iron (-20 C)
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Fig. 5 Impact fracture of austenitic ductile iron (-80 C)
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