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Research on Submerged Arc Welding Technology of Medium
Thick Low Alloy Q345R Steel Plate

CHEN Siyuan ,XUE Genqi, ZHANG Yingjie, ZHENG Yanzhao
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Abstract: The welding process of Q345R with HIOMn2 as welding wire and SJ101 as welding flux was studied. Results showed
that the tensile strength of the welding joint reached 517 MPa, higher than the minimum 490 MPa of the base material, and that

the minimum value of =20 °C low temperature V—shaped impact energy absorption was 98 J, higher than the minimum require-

ment of 41 J, so the welding joint could meet the I grade requirement of NB/T 47013.2-2011. It manifested that the chosen

welding materials and the welding process could satisfy the quality requirement for the submerged arc welding of Q345R medium

thick low alloy steel.
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Table 1 Chemical compositionof Q345R steel (w) %
C Si Mn Cu Ni Cr Nb \ Ti Mo P S
0.18 0.24 1.6 0.02 0.04 0.07 0.001 0.001 0.012 0.007 0.015 0.003
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Table 2 Chemical compositionof the welding

wire used in the test(w) %

C Si Mn Cu Cr Ni S P

0.058 0.039 1.720 0.028 0.022 0.011 0.022 0.008

®3 REARFHLERS
Table 3 Chemical composition of

the welding flux used in the test(w) %

MgO+Ca0 ALO+MnO  Si0,+Ti0, CaF, S P

30 24 25 20 0.031 0.029
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Fig. 1  Groove structure and welding level
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Table 4 Submerged arc welding process parameters
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Fig. 2 Penetration detection
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Fig. 3 Real-time radiographic detection
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Table 5 Mechanical properties of welded joints
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Fig. 4 Metallographic structure of weld joint
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