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Study on Seismic Behavior of U-Shaped Metal Damper with Multi—Stage Yield
WANG Debin', WANG Yinghao', ZHAO Hantao®

(1. School of Civil Engineering, Dalian Jiaotong University, Dalian 116028, China; 2. China Construction First Group Con-
struction & Development Co. , Ltd. , Beijing 100102, China)

Abstract: Aiming at addressing the issue of the traditional metal damper’s inadequate energy dissipation ca-
pacity at low displacement levels and its inability to meet the energy consumption requirements of the structure
at high displacement levels, a U—shaped metal tension—compression damper with two different sizes as energy
dissipation components is proposed. This damper exhibits multi—stage yield and failure characteristics. Its bas-
ic construction and restoring force model are given, and a finite element model of the damper is established u-
sing Abaqus finite element software, with the mechanical properties of the damper being investigated through
numerical simulations. The results show that the hysteresis curve of the damper is full with good energy dissi-
pation and deformation capacity, and it can achieve the mechanical performance characteristics of multi—stage
yielding, and its restoring force model is in good agreement with the simulation results.

Keywords : metallic dampers ; multistage yield; numerical simulation; hysteretic curve; plastic strain
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Heat Dissipation Characteristic Analysis and Topology
Optimization Design of Train Brake Disc

LU Yaohui, SHI Xiaobo, TANG Bo, LI Tengyu
(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The heat dissipation capability of brake disc is an important performance index to evaluate its per-
formance, and the structure of heat dissipation rib is the key factor to affect the heat dissipation characteristic
of ventilated brake disc. In order to solve the heat dissipation problem of brake disc under emergency braking
condition, the heat dissipation characteristics of a ventilated brake disc are studied by using computational flu-
id dynamics analysis method. The velocity field and convection heat transfer in the inner flow channel of the
brake disc are evaluated. On this basis, Brinkman equation topology optimization coupled by N—S equation
and Darcy’s law is adopted to achieve the optimization goal of improving the heat dissipation capacity of the
brake disc. The results show that the heat dissipation of the optimized model is increased by 13. 46% in the
whole braking condition. Therefore, it is of great significance to use topology optimization to design the cooling
ribs of the brake disc.

Keywords : high—speed train; brake disc; heat dissipation performance; topology optimization; simulation a-

nalysis



