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Abstract Tensile strength 700 MPa Nb-Ti microalloyed C—Mn steel is welded using high power fiber laser. The
effects of heat input (162, 175,187,226 J/mm®) on microstructure, tensile properties, microhardness, impact
toughness are studied. The results show that the microstructure of welded seam (WS) and coarse grain heat affected
zone (CG-HAZ) are mainly lath martensite, and a little of bainite and ferrite. The original austenite grain size of CG—
HAZ increases with heat input increasing. The effects of heat input on microstructure of fine grain heat affected
zone (FG-HAZ) and mixed grain heat affected zone (MG-HAZ) are not obvious. The average hardness of WS and
HAZ are greater than that of base material (BM), and the hardness of WS and peak hardness of weld joint decrease
with the heat input increase because of the formation of ferrite and bainite with the increase of heat input. The tensile
strength of welded joint are higher than that of BM at four different heat inputs. The impact toughness of weld joint

is better than that of BM at four different heat inputs, and both weld joint and BM fracture mode are ductile fracture.
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The effect of heat input on weld joint impact energy is not obvious.
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Table 1 Chemical compositions of tested steel (mass fraction, %)

C Si Mn P S Al Nb Ti N Fe
0.09 0.15 1.75 0.0035 0.001 0.03 0.03 0.10 0.005 Bal.
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Table 2 Mechanical properties of tested steel

o./MPa o, /MPa A 1%
650 715 21
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Fig.1 Macro morphology of impact sample
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Fig.2 Macro morphology and microstructure of welded joint at heat input 162 J/mm>. (a) Macro morphology; (b) BM; (c) WS;
(d) CG-HAZ; (e) FG-HAZ; (f) MG-HAZ
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Fig.3 Microstructure of WS and CG-HAZ and grain size of CG-HAZ at different heat inputs. Microstructure of WS at different heat
inputs: (a) 162 J/mm?; (b) 175 J/mm?; (¢) 187 J/mm?; (d) 226 J/mm?; Microstructure and of CG-HAZ at different heat inputs:
(e) 162 J/mm?; (f) 175 J/mm’; (g) 187 J/mm?; (h) 226 J/mm’
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Fig.4 Effect of heat input on original austenite grain size of CG-HAZ
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Fig.5 Hardness of weld joint and effects of heat input on hardness. (a) Hardness of welded joint at heat input 162 J/mm’;
(b) effect of heat input on hardness of welded seam; (c) effect of heat input on peak hardness of welded joint
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Fig.7 Macro and micro morphology of fracture surface and TEM of WS. (a) Macro morphology of fracture surface;

(b) side morphology of impact fracture surface of welded joint; (¢) micro morphology of BM; (d) TEM morphology of WS
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