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Experimental study on mechanical properties and impact toughness of steel for
transmission line towers at low temperatures

WANG Yuanqing', LIAO Xiaowei', ZHANG Zifu®,LIU Xiyue', XING Haijun’

(1. Key Laboratory of Civil Engineering Safety and Durability ( Tsinghua University) , Ministry of Education,
100084 Beijing, China;2. China Electric Power Research Institute, 100192 Beijing, China)

Abstract; In cold region, it is of great significance to select suitable steel material in order to prevent the failure or
collapse of transmission line tower, which results from the brittle fracture of construction member at low
temperatures. A series of uniaxial tensile tests and Charpy impact tests were performed to investigate the mechanical
properties and impact toughness of materials of steel tube ( (Q345B, Q420B, Q460C) and angle iron ( Q345B,
Q420B). The plastic indices of steel tube and angle iron materials were evaluated through comparison and analysis.
The Boltzmann function was employed to conduct curve fitting for impact energy versus temperature, obtaining the
ductile-brittle transition temperatures. Results indicate that the yield strength and ultimate tensile strength increase
with the decrease of temperature, and all the plastic indices can meet the prescribed requirement. Charpy impact
energy increases as the temperature reduces. Besides, the ductile-brittle transition temperatures of Q345B steel tube
and Q345B angle iron are relatively high, indicating the poor resistance ability of cold brittleness failure. Based on
the results of tensile tests and impact tests, it is suggested that priority should be given to the adoption of Q420B
steel tube, and Q345B angle iron is inadvisable.
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