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Tab.1 Chemical constant of Q345
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Tab. 2 Mechanical properties of Q345
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Fig. 6 Strain-crack initiation life
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Tab. 3 The relationship between crack initiation and strain

& N’/ (eyele) N,/ N; € N’ (eycle) N';/ N;
0.3% 4100 62.12% 0.5% 1000 66.67%
0.3% 5410 55.95% 0.6% 465 51.38%
0.3% 6300 65.22% 0.6% 730 73.00%
0.4% 3750 58.12% 0.6% 1285 70.41%
0.4% 2200 76.36% 0.7% 584 73.37%
0.4% 2040 83.61% 0.7% 597 71.33%
0.5% 2000 85.47% 0.7% 400 100%
0.5% 2140 66.05% 0.8% 150 100%
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On the Low Cycle Fatigue Behavior and
Fatigue Life Prediction of Q345 Steel

CUI Shi-ming, WANG Rui-dong, YOU Xiang, LIU Yong-jie, WANG Qing-yuan

(Failure Mechanics and Engineering Disaster Prevention and Mitigation Key Laboratory of Sichuan Province, Department of Architecture

and Environment, Sichuan University, Chengdu 610065, China)

Abstract: Low cycle fatigue properties of structural steel Q345 were experimentally studied.
Experiments were conducted on a Shimadzu hydraulic servo fatigue testing machine at room

! and

temperature by using axial strain control method, in which, the constant strain rate is 0. 005s
the strain ratio is — 1. Results show that in the initial stage of fatigue life, Q345 shows significant
cyclic hardening in high strain amplitude regime (0. 6 %) and cyclic softening in low strain amplitude
regime (<C0. 6%), respectively. The hardening and softening rates are linearly increased with the
increase of loading strain amplitude. More than 60% of the whole fatigue life of Q345 is attributed to
the process of crack initiation. Relationship between the fatigue crack initiation lifetime and the strain
amplitude may be described as power function. Based on Coffin-Manson formula, the strain-lifetime
relation expression of Q345 is obtained. Expression relating the material plastic strain energy and the
fatigue life is obtained by using energy prediction method. Above results may provide important
reference for design and evaluation of steel structures in engineering application.

Keywords: Q345 Steel; low cycle fatigue; fatigue life; life prediction



