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Fig. 1 Schematic of internal state variable (ISV) model
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Fig. 2 Schematic of the typical temperature rise process
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Fig. 3 Energy dissipation response under different
stress amplitude levels
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Fig. 4 Schematic of laser welding with filler wire
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Table 1 Main chemical composition of Q310NQL2, Q345NQR2 weathering steel, and ER50-G filler wire
i C Si Mn P S Cu Cr Ni Ti Fe
Q310NQL2 <0.12  0.25~0.75 0.20~0.50 0.06~0.12 <0.02 0.25~0.50 0.30~1.25 0.12~0.65 — &t
Q345NQR2  <0.12  0.25~0.75 <1.0 0.06~0.15 <0.02 0.25~0.50 0.30~1.25 0.12~0.65 — &
ER50-G <0.10 <0.60 0.90~1.30 <0.025 <0.02 0.20~0.50 0.30~0.90 0.20~0.60 — Rt

% 2 Q310NQL2 #1 Q345NQR2 ffif % $¥ A & ER50-G &
4 Frap e

Table 2 Mechanical propertie parameters of Q310NQL2,

Q345NQR2 weathering steel, and ER50-G filler

wire
- Jef i i b W fih R
R, /MPa R,/MPa A(%)
Q310NQL2 =310 480 ~ 670 =22
Q345NQR2 =345 490 ~ 675 =22
ER-50G =400 =500 =22
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Fig. 5 Dimension of Q310NQL2-Q345NQR2 butt joint
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