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Test type| Amplitude Largest Strain rate Number
(cm) strain (1/sec.) ofcycles
1.0 1.15% 1.66x10~ 1080
1.66x10~ 1039
2.0 2.49% 1.69x10™ 231
3.0 3.82% 1.68x10” 100
3.05x107 105
4.0 5.13% 1.64x107 65
Constant 1.64x10” 68
amplitude 5.0 6.42% 1.54x10” 44
5.14x10° 47
6.0 7.67% 1.53x10” 28
6.14x10" 26
6.5 8.30% 1.66x10~ 23
6.64x10" 24
Constant 4.0 5.13% 1.64x10~ 68
amplitude| (mean=1)
with off-set 4.0 5.13% 1.64x10~ 65
(mean=-1)
2.0/6.0 2.49%/7.67% 1.99x10° /1.53x10~ 116/17
Variable 6.0/2.0 7.69%/2.49% 1.53x10°/1.99x10~ 17/110
amplitude 0.5/5.0 0.80%-6.42% 1.60x10” /1.54x10~ 2291/16
0.5-6.5 0.80%-8.3% 1.72x107-1.66x10 48
0.36-6.5 0.6%-8.3% 2.30x107°-1.66x10™ 1650
0.12~6.5 8.30% 3.32x10™ 36
8.30% 6.64x10™ 38
600 - Mild steel
~ SM490
500 L
Mild steel LYPS bar
400 ~# $S400 Reaction wall Loadcell ‘1!
300 F
200 F
™ Lyps -
100 LY100 Displacement transducer
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LOW-CYCLE FATIGUE BEHAVIOR OF LOW-YIELD POINT STEEL (LYPS) AND DAMAGE INDEX

Masato ABE ,Yozo FUJINO, Yi ZHENG and Krzsyztof WILDE

Low yield point steel (LYPS) is a new kind of material; it has lower yield stress and larger ductility than the normal
mild steels. As a material of the energy dissipation device, LYPS is expected to undertake large cyclic plastic strain under
seismic loading. In this study, the low-cycle fatigue tests of LYPS bending bars at large strain level (1 ~10%) were

conducted by imposing different histories of large cyclic deformation. By defining the number of load cycles in terms of
the plastic energy dissipated, it is found that the result from the bending test is consistent with the normal axial force
experiment. On the basis of low-cycle fatigue test results, a damage index for seismic loading is proposed which is
expressed as a combination of deformation and cumulative hysteric energy. It is found from the pseudo dynamic
experiment that the proposed damage index can reasonably well predict the failure of LYPS devices under seismic random

excitations.



