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High—temperature Thermoplastic Analysis on High—
chromium Weathering Resistant Steel Q350EW

Meng Qingyong, Shan Qinglin, Pan Hongwei, Lu Boxun, Shi Xiaowei, Wen Juwen
(Technical Center of Tangshan Iron and Steel Group Co., Ltd, Tangshan 063000, China)

Abstract: To evaluate the crack sensitivity of Q350EW high-chromium weathering resistant steel during continuous cast-
ing, the high-temperature thermoplastic characteristics of Q350EW high-chromium weathering resistant steel were studied
using Gleeble3500 thermal simulation testing machine, and the distribution of precipitates in the steel was calculated us-
ing Thermo-Calc thermodynamic software. Scanning electron microscopy and optical microscopy were used to observe and
analyze the macrostructure and microstructure morphology of high-temperature tensile fractures and microstructure at the
fractures. The research results indicate that as the heating temperature increases, the tensile strength of the test steel de-
creases; The cross-sectional shrinkage curve shows a concave valley around 700-800 °C, with the lowest cross-sectional
shrinkage of 64. 9% at 775 “C. The fracture morphology within the range of concave valley temperature is mainly composed
of ductile dimples, and its fracture mechanism is ductile fracture. Microscopic analysis shows that ferrite appears at the
grain boundaries of the original austenite, leading to a decrease in plasticity. However, due to the high content of ferrite,
the plasticity of Q350EW high chromium weather resistant steel still remains at a high level. By optimizing key process pa-
rameters such as secondary cooling during continuous casting, the risk of cracking in Q350EW high chromium weather re-
sistant steel billets can be reduced. It is recommended that the temperature of the corner bending and straightening section
of the billets be less than 750 C.

Key Words: Q350EW High Chromium Weathering Steel; Hot Ductility; Fracture Morphology; Microstructure; Precipi-
tate Phase
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Tablel Chemical composition of high—chromium weathering resistant steel Q350EW %
C Si Mn P S Cr Ni Cu Al Ti Nb v N Ca
0.027 0.21 0.38 0.012 0.002 4.53 0.33 0.38 0.038 0.017 0.016 0.024 0.006 5 0.001 8
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Fig. 1 Ductility and tensile strength curves of high—chromium H1 Thermo-Cale 2R /F BIIE X455 AT R, v 4% 1

weathering resistant steel Q350EW at high temperatures
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Fig. 2 Main precipitates of high—chromium weathering resistant steel Q350EW : (a) linear coordinates, (b) logarithm coordinates
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Table2 Start and finish temperatures of precipitating and maximum mole fraction of the precipitates of high—chromium

weathering resistant steel Q3S0EW

FLARFA/MT AR FELR T R/ C ST RLEEC S KA (B R 43550
L - 1 486 1
d-Fe 1513 1 400 0.967
Ti(CxNy) 1429 - 4.161x10™
v 1414 776 0.967
MnS 1254 - 5.993x107°
NbxCy 939 - 2.310x107
AIN 921 - 1.943x10™
a 822 - 0.967
(Cr,Fe),C, 776 - 3.680x107
v 650 605 3.095%x107
(Cr,Fe,Mn),,C, 605 - 5.574x107
(Cr,Fe,Ni),P 548 - 8.312x10™
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Table3 Metallographic structure and microhardness of

high—chromium weathering resistant steel Q350EW tensile
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Fig. 3 Overall morphology (al-a4), micromorphology (h1-bh4) and nearby microstructure (cl1-c4)of the tensile specimens tested at

(1)600°C, (2)700°C, (3)775°C and (4)800°C
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