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Microstructure and Properties of Q500qE Low Yield Ratio
High Strength Steel 60 mm Thickness Plate

Sun Xianjin, Du Pengju, Zhao Qian
( Insitute of Research of Special Steel, JiangyinXingcheng Special Steel Co. , Ltd. , Jiangyin 214400)

Abstract; The continuous cooling transformation ( CCT) curve, microstructure and mechanical properties of Q500qE low
yield ratio high strength steel 60 mm thickness plate have been studied by JMatpro software, scanning electron microscope
and mechanical property tests. The results show that by control rolling and centrol cooling process; the final rolling temper-
ature 800-840 °C , the into water temperature 660-680 “C and the final cooling temperature 400450 °C, the microstructure
of steel is composed of ferrite , bainite and MA ( martenite/austenite) island, and many large angle grain boundaries exist in
junction of two phases and in bainite. The properties of the steel at 1/4 and 1/2 thickness are yield ratio 0. 78-0.79, yield
strength =500 MPa, tensile strength =640 MPa, charpy impact energy of 1/2 thickness at —40 C = 200 ], for HAZ
charpy impact test at —40 °C , the charpy impact energy of HAZ =100 J.

Material Index: Low Yield Ratio; Multi-Phases Microstructure; Q3500qE High Strength Steel; 60 mm Thickness Plate
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Table 1 Chemical composition of tested Q500gE steel/ wt%

C Si Mn Alt Cr

Ni Mo Cu Nb v Ti

0.06 ~0.09 0.20~0.30 1.50 ~1.60 0.02 ~0.04 0.10~0.30 0.15~0.30 0.10~0.30 0.15~0.30 0.03 ~0.06 0.02 ~0.04 0.01 ~0.02
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Table 2 Welding conditions for each welding method
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Fig. 1  Continuous cooling transformation curves of Q500qE
steel calculated By JMatpro soft ware
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Table 3 Mechanical properties of Q500qE low yield ratio steel plate

R R (i R, /MPa R,/MPa R,/R, A% Ao (=40 T) /)
60 mm J& Q500qE 4
: g 1/4 JEEpE =480 =630 w =18 =120
PR E JeER
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S e 1/2 JEfE 506 648 0.78 27 226/229/211
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Table 4 Mechanical properties of Q500qE steel welded joints

Az -40 C)/]

AR R,/MPa Wi 3

FREEehL A& T +2 mm AR +5mm FEER +20 mm
15 kJ/em 644 B 107,98,110 142,152,144 191,201,198 216,203,198 289,302,265
50 kJ/cm 639 FEb 89,92 ,98 123,131,128 119,131,133 132,127,144 246,256,221
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Fig.2 SEM images of test steel; (a) the quarter thickness, (b) the centre of the plate
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Fi.3 Electron backscattering diffraction characterization of multi-phase crystal structure; (a) and (b) quarter thickness, (c¢) and
(d) centre of the plate,black line;5 ~ 15°boundary; gray line:15 ~45°houndary; white line; >45°boundary
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