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Low Cycle Fatigue Properties of Steel Structure Materials Q235 and Q345
LUO Yun-rong' > WANG Qing<uan'” LIU Yongie' HUANG Chongiang'
(1. College of Architecture and Environment Sichuan Univ. Chengdu 610065 China;
2. College of Mechanical Eng. Sichuan Univ. of Sci. and Eng. Zigong 643000 China)
Abstract: Low cycle fatigue( LCF) properties of Q235 and Q345 steels were investigated. The fatigue tests were conducted on a Shi-
madzu servo-hydraulic testing machine. The tests were run under uniaxial tension-compression loading with total strain control. Cyclic
stress response characteristics and the cyclic stress-strain relationships of the two kinds of test materials were investigated. The Coffin—
Manson parameters were derived from the test results. The values of o, * Ag, at the fatigue life of 100 cycles were obtained and com—
pared with the results of other steel bars. The SEM micrographs revealed that fatigue crack initiated at the specimen surface. More cavi—
ties were observed on the fracture surface of Q235 steel than on that of Q345 steel. Due to the propagation and connection of the micro—
cracks the macro—eracks were formed and fracture occurred eventually.
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Tab.1 Chemical constant of test material “g ;gg
C/% Si/%  Mn/% P/% S/% E ;Zg:
0235 0.16 0.14 0.53 0.031 0.026 220
200
0345 0.16 0.35 1.34 0.160  0.060 0
2
Tab.2 Mechanical properties of test materials
o./MPa ¢, /MPa 5 y 5007
Q235 300 415 0.36 0.617 s B0
Q345 385 540 0.255 0.677 % 4001/ o2
oz
GB/T15248—2008 ( R 30
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Ae,( =2¢&,) 0.4% ~1.0% Fig.2 Cyclic stress response of test materials Q235 Q345
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Tab.3 Results of tests
&, Epa Eea o, /MPa 2N,
0.004 0.002 483 0.001 5136 293.7555 8802
0. 005 0.003 452 0.001 5452 330.8385 3258
0.006 0.004 354 0.001 6418 339.9475 2070
Q235 0.007 0.005 288 0.001 706 4 357.757 8 1478
0. 008 0.006 243 0.001 7470 371.6890 1167
0.009 0.007 188 0.001 794 0  370.552 5 816
0.010 0.008 137 0.001 848 4 372.5620 604
0. 004 0.002 241 0.001 758 362.316 0 11 098
0. 005 0.003 083 0.001 914 388.8753 3300
0. 006 0.004 024 0.001 971 410.843 3 2077
Q345 0.007 0.004 889 0.002 102 422.4720 1937
0.008 0.005 813 0.002 175 443.5870 1277
0.009 0.006 724 0.002 257 450.592 5 932
0.010 0.007 675 0.002 308 472.177 8 700
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500 1 4
400 1 Tab.4 Experimentally derived and analytically predicted
300 1 values of average plastic strain energy
o 2007 AW, ./ AW, .
& 100 e,/ % /%
2 (J+em™) (J+em™)
m 0] 0.4 1.948 516 610  2.27795639  -14.5
R -1001 O%=09%
2 m5=1.0% 0.5 3.050 655 986 3.691 198 47 -17.4
-200 1 o =0.8%
300 0 =0.6% 0.6 3.953 545422 4.98546873  -20.7
o € =0.7% —
400 e 05% 0235 0.7 5.053 055293  6.359 923 60 20.5
5004 _ _ 4 =04% 0.8  6.198199294  8.144007 64  -23.9
1. 0 0.5 1.0 0.9  7.114824996  8.93577909  -20.4
IR €a/% 1.0 8.097 642581  10.23519020  -20.9
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300 | 0.6 4.345 41 5.277 182 -17.7
g 200 f 0345 0.7 5.524 61 6.718 854 -17.8
S 100 1 0.8 6.778 40 8.324 753 -18.6
0
o
= * &=1.0% 0.9 7.963 50 9.910 900 -19.6
T 100} & 6=09%
= 00k m £=0.8% 1.0 9.526 30 11.929 710 -20.1
jm] é‘a:OA?%
-300 | o £=0.6% 2.6
-400 0 c=05%
500 A Ea:().4%
-1.0 0 0.5 1.0
21 522
W ARTE £a/% °
(b) Q345 1R 100
o, * As
6 Q235 Q345 ' 0
Fig.6 Stress-strain hysteresis loops plotted with matched = Ny =100
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Tab.5 Low cycle fatigue properties
4 o 5) (7 g 3
(5) (7) n N,/ Ae, 0, /MPa o, + Ag /(] * em’)
Q235 1 000 0.030 892 429 13.25
° Q345 100 0.031885 534 17.03
20% . 5 Q345
Q235 H >
: (23.5 J * ¢m’) .20MnSiVHRB400 0
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