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Abstract

Steel, as one of the most widely used structural materials in the engineering field, has its mechanical
properties directly determining the safety and reliability of engineering structures. Temperature
variation is a key environmental factor affecting the mechanical properties of steel. Different
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temperature ranges and temperature change processes can significantly alter the core mechanical
properties of steel, such as strength, plasticity, and toughness. This paper systematically reviews
the cold brittleness characteristics and ductile-brittle transition mechanism of steel under low tem-
perature environments, as well as the degradation laws of steel mechanical properties induced by
different temperature effects. It also examines the differences in the impact of temperature on the
mechanical properties of different types of steel. Finally, it looks forward to future research direc-
tions in this field, providing theoretical references for steel structure design, safety assessment, and
life prediction in cold regions and complex temperature environments.

Keywords

Steel, Temperature Change, Mechanical Properties

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. B

MR AR 1 5 Re . RPN TAERE R G TFIE, T2 A T M. MUbkiblis. Aiss
LR S5 22 8. A2 SEPRARBCIERE AR, ARG A T i 52 2% IR RE PR B, 9 v b [X % 2 1K) A0 i A
(-50C~0C), LAREBRZHE . Z4T ISR IR EARIA, A KR AR SR o iR AR L 5 BT
DRRE . AR 2 O A RO A K, R T R 25 S ML S ARG AL . PRI AR R
WISy 22k Re, HRSIREHR.

AR, BEE TR RN B i, A REIE X Ml Rl IR SR 55, IR
XHRRE S RE ISR 2 1) 2 R . ASCAMRIR AR AR PN L 5 T, B 45 [ 9 A S5 F 72 A
R, RGP TR LA IR 1AV ERERI R, AT TN IR SRR, B REY, &
PR TRESE B A 1) 5 BRI ] 5 G50 2 A R PR SR LB 3%

2. RRIFEX M D F AR

PAMAEARIRIAEE T R A RE R B R R BTG M X TR M 2 ek ST SEE, RDpnig §
BUNM I BL “2Me” R, ZREZREER—ImAER, XA DIV R R IR AR I VE 2L, I 2T
JUT T RIBYEARTY, 105 51 RS TRNMER R 32 1 FIE 2 43 5 R E P94 238 RS R R A LE AR IR 3R
BN A RE R ORI 7T, N DA E T 2R BB TSRO AER, ARIEPA 58 BRI A1 7 5

][l

Table 1. Research on the mechanical properties of steel under low temperature conditions by domestic scholars
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Table 2. Research on the mechanical properties of steel under low temperature conditions by foreign scholars
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Table 3. Characteristics of various temperature effects
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Table 4. Research on the mechanical properties of steel under the influence of solar temperature by domestic scholars
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