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Tab.1 Chemical composition of Q235 /%
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Fig. 1 The smooth round bar specimen
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Fig. 2 The hysteresis loop of Q235 steel

at strain amplitude 0. 5%
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Tab. 2 The fatigue lives of Q235 steel at strain amplitude 0. 5% test by using smooth specimen
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Tab.3 The cyclic number of pre-fatigue cycle

N/ Ny 0% 5%  33.3% 50% 66.6% 75%
N 0 355 2364 3549 4728 5324
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Fig.3 (a) The test normal strain-stress curves of the material under uniaxial tension;
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Cycles of pre-fatigue to failure, N/N; /%
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Fig. 6 The strain-stress work of pre-fatigue

specimens under uniaxial tensile
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Fig. 7 The surface topography of fatigue specimens and pre-fatigue specimens

under uniaxial tensile(20 times of amplification)
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Fig.8 The crack on the surface of pre-fatigue specimens under uniaxial tensile (optical microscope 200 times)
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Fig.9 The fracture morphology of different pre-fatigue specimen

under uniaxial tensile (SEM, at 800 times magnification)
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Tab. 4 Different surface grinding of specimens with pre-fatigue cycles
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Fig. 10 Elongation and reduction rates of the specimens with different pre-fatigue cycles

and their surface layer having been grinded off
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Study of residual strength, ductility and surface damage of

low-carbon steel after cyclic tension and compression action

GAO Liu, QIN Sheng-huan, SHI Che-si, ZENG Bin, LIU Gui-long, ZHANG Ke-shi

(College of Civil Engineering and Architecture, Key Lab of Disaster Prevent and Structural Safety, Guangxi Key Lab Disaster Prevent

and Engineering Safety, Guangxi University, Nanning 530004, China)

Abstract: Uniaxial tensile failure experiment was carried out for Q235 steel round bar specimens,
which are in advance subjected to different cyclic numbers N/ N,(5%~75%) fatigue cyclic action and
under the condition of 0. 5% constant strain amplitude. The same cup cone fracture was observed
compared with the specimen without in advance fatigue cyclic action. The elongation rate and the
reduction rate of cross-section area decrease with the increase of cycle numbers, but the residual
strength increases. After the cycle number reaches a certain value, the distributed cracks due to
surface damage appear on the tensile necking section of specimen. The more the cycles number is, the
denser the cracks, and the specimens without fatigue cyclic action does not have such cracks. If
uniaxial tensile failure experiment was carried after grinding and polishing the specimen surface, the
distributed cracks on the tensile necking section area are no longer appeared, but the elongation rate
and the reduction rate of cross-section area do not change obviously. Above results show that Q235
steel specimen surface fatigue damage is more severer than the internal fatigue damage. The residual
strength is not suitable to describe fatigue damage. But it can be characterized by the surface cracks
appearing in the necking part after tension action.
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