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Design and Numerical Simulation of a New Type of Mild Steel Damper

WANG Wei, WANG Jun, SU Sanqing, ZHANG Heng, LIANG Yujian, XIANG Zhaoxing
(School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: In order to avoid the stress concentration problem of the existing metal shear dampers and
further improve the energy dissipation capacity, a new corrugated mild steel damper is proposed in this
paper. In this study, a general finite element software is used to establish a solid model and its numeri-
cal simulation is carried out. By analyzing the effects of different wave angles and thickness, and the
strength ratio of web to flange materials on the mechanical properties of damper, it is found that when
the wave angle and the strength ratio of web to flange materials are constant, the damper has the best
mechanical properties when the thickness is equal to 5 mm. When the thickness and the strength ratio
of web to flange materials are constant, the mechanical properties of the damper are the best when the
wave angle is 60 degrees, and the strength ratio of web to flange materials should be between 1 and
1.47 in order to make full use of the energy dissipation effect of web. The theoretical calculation is in
good agreement with the numerical simulation, and the damper can be obtained by changing the rele-
vant parameters.

Keywords: corrugated mild steel damper; hysteretic behavior; wave angle; thickness; strength match
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Table 1 Parameters of the models

" . e/ MRS/
LT 4 5 9/(°) t/mm MP]; MPJ;y
Model-1 0 5 160 160
Model-2 45 5 160 160
Model-3 30 5 160 160
Model-4 60 5 160 160
Model-5 45 3 160 160
Model-6 45 7 160 160
Model-7 45 5 160 235
Model-8 45 5 160 345
Model-9 45 5 345 235
Model-10 45 5 345 160
G
o @/\ g

K5 model-1E M N /8=

Fig.5 Dimensions of the model-1 web
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Table 2 Feature points and ductility coefficient of the

models with different wave angles

BRES  F/AN (kaZm RN &g
Model-1 102.4 24.9 199.8 4.7 2.9
Model-2 135.0 30.7 2425 7.0 3.8
Model-3 132.4 27.5 223.1 6.5 3.2
Model-4 141.8 33.7 248.2 8.8 3.9
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Fig.8 Hysteresis curve of the models with different thickness
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Table 3 Feature points and ductility coefficient of the

models with different thickness

BOWAE  F /KN (kNi/m,l) F/N 4 g
Model-2 135.0 30.7 2425 7.0 3.8
Model-5 96.8 20.0 156.6 7.9 3.9
Model-6 196.5 42.5 306.5 6.5 2.9
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Table 4 Calculation results of the models

BB /KN BER/RN R/ %
BMAS IR RE EIR OWE JEIR R

95y gydy gy 9§y Bidy 4

Model-2  157.8 268.9 135 2425 144 9.8
Model-3  156.7 254.3 1324 223.1 155 12.3
Model-4  157.9 285.6 141.8 248.2 10.2 13.1
Model-5  110.9 176.3 96.8 156.6 12.7 11.2
Model-6 ~ 221.2 346.8 196.5 306.5 11.2 11.7
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