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Table 1 Chemical compositions of test steel
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0.06 0.002 0.005 1.1 1.3 0.034 0.03
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Table 2 Mechanical properties of test steel

JEIRGREE  BrhomEE R I T2
R4/MPa  R,./MPa AN(%) . H/HV
649 708 26 0.92 247
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Table 3 Welding process parameters
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fication; (b) high magnification
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Fig. 2 Typical macroscopic morphology of welded joint
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Microstructure of base metal. (a) low magni-
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Fig. 3 Microstructure of weld and heat-affected zone
under sample 1. (a) WZ; (b) CGHAZ; (c) FGHAZ
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Fig. 4 Microstructure of weld and heat-affected zone
under sample 2. (a) WZ; (b) CGHAZ; (c) FGHAZ
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Fig. 5 Microstructure of weld and heat-affected zone
under sample 3. (a) WZ; (b) CGHAZ; (c) FGHAZ
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Fig. 6 Microstructure of weld and heat-affected zone
under sample 4. (a) WZ; (b) CGHAZ; (c) FGHAZ
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Fig. 7 Microstructure of weld and heat-affected zone
under sample 5. (a) WZ; (b) CGHAZ; (c) FGHAZ
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Fig. 8 Microstructure of weld and heat-affected zone
under sample 6. (a) WZ; (b) CGHAZ; (c) FGHAZ
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Fig. 9 Microstructure of weld and heat-affected zone
under sample 7. (a) WZ; (b) CGHAZ; (c) FGHAZ
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Fig. 10 Tensile properties at room temperature under different processes. (a) effect of upset allowance on the
performance of welded joints; (b) effect of flash allowance on the properties of welded joints
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Fig. 11

TEM microstructure of parent metal and heat affected zone. (a) BM; (b) sample 6 CGHAZ; (c) sample 2

CGHAZ; (d) sample 7 CGHAZ; (e) particles precipitated in the heat affected zone; (f) energy spectrum analysis

of precipitates
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Fig. 12 Welded joints hardness distribution of sample 2
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Fig. 13 Fracture analysis of tensile specimen sample 2.
(a) fracture analysis of sample 2; (b) enlarged of
Fig. 13a
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