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Effect of Cr on the properties of 460 MPa anti-seismic and
fire-resistant construction steel
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Abstract: The anti-seismic and fire-resistant 460 MPa construction steels with different Cr content were
designed to analyze the microstructure, performance at room temperature and elevated temperature.
Both 0.4%Cr and 0.8%Cr steels meet the standards of anti-seismic and fire-resistant steel, that is, yield
ratio is less than 0.83 and yield strength is more than 307 MPa after 3 hours soaking at 600 °C. The pre-
cipitations were simulated and analyzed by simulation software and using OM and TEM. It is con-
cluded that increasing Cr content has an effect on improving of yield stress at room temperature and the
reduction of yield strength ratio. With the increase of Cr content, high elevated temperature instability
precipitations and the content of Mo in the precipitations can be decreased and Mo in the matrix can be
raised. It has a positive effect on enhanced high elevated temperature solution strengthening and fire-
resistance of construction steel because of Mo solid solutions.
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Table1 Chemical compositions of 460 MPa anti-seismic and fire-resistant construction steel %
i C Si Mn Cr Mo Nb+Ti Cu+Ni Al P S
1" 0.055 0.25 1.39 0.40 0.27 0.047 0.55 0.03 0.005 2 0.004 1
2" 0.056 0.24 1.37 0.80 0.26 0.046 0.56 0.03 0.005 2 0.004 1
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Table 2 Technology parameters of 460 MPa anti-seismic and fire-resistant construction steel
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Table 3 Mechanical properties of experimental steels at room temperature and elevated temperature

S5 JEMGRE/MPa HIRGRE/MPa  JHIRIL WUREMRe 40 Cobdidhd RIRJEIRGREEMPa RREBURRIE/MPa
1’ 538.7 693.2 0.78 21.0 209.6 379.8 429.9
2 543.1 7233 0.75 203 2314 407.8 466.2
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Fig.1 SEM microstructure of the steel with different Cr content
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Fig. 2 The observation and energy spectrum analysis of precipitations for experimental steels hold at 600 °C
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