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Abstract The Q690E steel plate for engineering machinery (/% ;0. 10 ~0. 15 C,0.20 ~0.40 Si, <0.015 P, <
0.005 S,0.30 ~0.40 Cr,0.20 ~0.30 Mo,0.035 ~0.045 V,0.01 ~0.02 Ti,0.001 ~0.002 B) has been developed
through low carbon and “Mn-Cr-Mo-B-V-Ti” microalloyed components design, rolling and heat treatment technology selecting.
The microstructure of Q690E steel plate guenched at 880 ~910 °C + tempered at 570 ~610 C is tempered sorbite with yield
strength 811 ~891 MPa, tensile strength is 852 ~938 MPa and —40 °C impact energy 132 ~ 167]. It ean meet the require-
ments of GB/T16270-2009 on mechanical properties for Q690E Steel. The result is that, while meeting the increasingly strin-
gent requirements of users,the production costs are reduced.
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Table 2  Mechanical properties of Q690E steel, GB/
T16270-2009
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Table 3 Chemial composition of present Q690E steel plate/ %
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Table 4 Chemical composition of new V-Ti-B-micro-alloying quenched and tempered

Q690E steel/ %
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Figure.1 Static CCT curves of Q690E steel
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Table 4 Heat treatment process and mechanical properties of new V-Ti-B micro-alloying quenched and tempered Q690E

Steel /%
R E/ mm PALETE ReH/MPa  Rm/MPa  AS0/%  1/4 4b( -40 C )4\ mwrdzh/)
10 880 Tk ,3REL 300 C + 590 C[Ek 823 887 19 146,149,167
20 880 C ¥k 384T 300 C + 570 Tk 811 852 20 143,151,148
35 910 CE K ,IRL 300 C + 610 C[aAIk 891 938 18.5 132,137,141
GB/T 162702009 B3k =690 770940 =14 =34
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Fig.2 Morphology of structre of new V-Ti-B micro-alloying quenched and tempered Q690 938 MPa, —40°C F 4\ w53

steel plate at (at thickness 1/4) ; (a) 10 mm plate; (b) 20 mm plate; (c¢) 35 mm plate
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