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Effects of simulated on-fire processing on microstructure and

properties of Q345R steel
PENG Yi-chao' =~ ZHANG Mai-cang' LI Wei' = DONG Jianxin' DU Chen-yang’
(1. School of Materials Science and Engineering University of Science and Technology Beijing Beijing 100083 China;

2. China Special Equipment Inspection and Research Institute Beijing 100013  China)
Abstract: A series of simulated on-fire processing experiments were carried out for Q345R steel. Effects of the simulated on-fire processing
on microstructure and properties of the steel were investigated. The results show that no significant change of the mechanical properties
including hardness tensile strength and impact energy of the steel is observed when tested temperature is below 550 “C. However if the
tested temperatures are near 700 “C  all the properties of Q345R steel decrease. Once the temperatures are over 800 “C  the properties of the
steel are recovered. The properties under simulated on-fire temperatures are not sensitive to the variation of holding time and the original
band structure. Further microstructure analysis shows that the degeneration of pearlite near 700 °C  which is induced by interaction of both
subcritical annealing and traditional spherical annealing is the primary reason for the degradation behavior of Q345R steel.
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Fig.1 Mechanical properties of Q345R steel under different simulated on-fire processing conditions
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Fig.2 Microstructure of Q345R steel under different simulated on-fire processing conditions ( OM)
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Fig.3  Diffusion behavior of elements and formation

mechanism of band structure
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4 Q345R ( SEM)
Fig.4 Microstructure of Q345R steel under different simulated on-fire processing conditions ( SEM)
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Fig.5 Microstructure of Q345R steel under 950 °C for 5 h 6 Q345R cer

Fig. 6 CCT diagram of Q345R steel
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