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Effect of Mo Microalloying on Structure and Mechanical
Properties of 82B High Carbon Steel for Architecture
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(1 Department of Materials; Guilin University of Technology,Guilin 541004 ;2 Guangxi Key Laboratory of New Energy and
Building Energy Saving,Guilin 541004 ;3 Kunshan Jingwei New Material Research Institute Co Ltd, Kunshan 215300)

Abstract The microstructure and mechanical properties of the test 82B steel (0. 82% C,0.20% Cr) with 0. 02% ~
0.11% Mo ®12.5 mm rolled bar (end rolling at 950 “C , water cooling to 650 C , air cooling) are measured by means of
metallographic microscope, hardness tester, universal tensile testing machine and scanning electron microscope. The CCT
curves of the test steels are simulated by JMATPRO technology. The results show that as the Mo content increases from
0.02% t0 0.11% ;(1) the depth of decarburization layer of 82B steel is all<<0. 12 mm, and the HV hardness number is
slightly inereased from 305 to 317,(2) the proportion of sorbitic decreases slightly from 94% to 89% |, the fineness of sor-
bitic lamella increase significantly. The yield strength increases from 655 MPa to 771 MPa, the tensile strength increases
from 1 054 MPa to 1 139 MPa, the reduction of area increases from 38% to 52% , and the elongation has no significant
change are about 129% ,(3) The high temperature strengthening effect of micro Mo is obvious. At 600 °C ,the yield strength
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increases from 316 MPa to 369 MPa,and the tensile strength increases from 358 MPa to 399 MPa.
Material Index 82B Steel, Mo Microalloying, Structure, Tensile Strength, High Temperature Tensile
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Table 1  Chemical composition of test Mo microalloyed
82B test steel’ %
T 0 C Si Mn S P Cr Mo

A 0.80 0.24 0.79
B 0.8¢ 0.26 0.75
C 0.83 0.25 0.78
D 0.82 0.26 0.75

0.045 0.071 0.21 0.02
0.019 0.056 0.20 0.04
0.017 0.055 0.20 0.07
0.014 0.053 0.20 0.11
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Fig. 1  Specification of tensile specimen at room temperature
(a) and at high temperature (b)
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Fig.3 Decarbonization layer and nearby siructure morphology of 82B steel with 0. 02% Mo(a) ,0.04% Mo(b) ,0.07% Mo(c) and
0.11% Mo(d)
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Fig.4 82B steel CCT curve simulated by JMATPRO (a) 0.02% Mo, (b) 0.04% Mo, (¢) 0.07% Mo and (d) 0.11% Mo
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Table 2 Structure parameters of 82B test steel

BN Mo/%  JRBRIZIERE/mm DAY RS R/ %
A 0.02 0.11 S+P 94
B 0.04 0.11 S+P 91
C 0.07 0.12 S+P 89
D 0.11 0.11 S+P 89
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Fig.5 Morphology of sorbite in 82B steel with 0.02% Mo(a) ,0.04% Mo(b) ,0.07% Mo(¢) and 0. 11% Mo(d) ,SEM
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Table 3 Effect of Mo content on mechanical properties of
82B steel
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Fig.7 Effect of Mo content on 600 C high temperature tensile

strength (a) and yield strength (b) of 82B steel
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Fig.8 Morphology of sorbite in 82B steel with 0. 02% Mo( a) ,0.04% Mo(b) ,0.07% Mo(¢) and 0. 11% Mo(d) after high tempera-
ture tension test at 600 °C ,SEM
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