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Table 1 Chemical compositions of welding wire and base metal
R C Mn Si Ni Cr Ti Fe
2z 0. 044 1. 23 0. 25 0. 21 0. 21 0. 018 Rt
fh 2 0. 034 1. 79 0. 53 1. 31 0. 40 0. 020 ZN
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Table 2 Welding experiment paraments

A RN IR S i
0/(kJ-cm ") IA U v/(cm min ')
11.5 245 26 33
16.5 275 30 30
21.5 275 27 21
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Fig. 2 Microstructure of weld seam with different heat inputs. (a) 11.5 kd/cm (OM); (b) 16.5 kd/cm (OM); (c) 21.5 kd/cm
(OM); (d) 11.5 kd/cm (TEM); (e) 16.5 kd/cm (TEM); (f) 21.5 kd/cm (TEM)
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Fig. 4 M-A constituent in weld seam with different heat inputs. (a) 11.5 kd/cm; (b) 16.5 kd/cm; (c) 21.5 kd/cm
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Fig. 5 Microstructure of heat-affected zone with different heat inputs. (a) 11.5 kd/lcm (CGHAZ); (b) 16.5 kd/cm
(CGHAZ); (c) 21.5 kd/cm (CGHAZ); (d) 11.5 kd/cm (FGHAZ); (e) 16.5 kd/cm (FGHAZ); (f) 21.5 kd/cm (FGHAZ)
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Fig. 6 Particle size distribution of inclusion in weld metals with different heat inputs. (a) 11.5 kJ/cm; (b) 16.5kJ/cm; (c)
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Table 3 Main chemical compositions of inclusions

A Q/(kT-em ) 0 Al Si S Ti Mn Fe

11.5 10. 5 0.46 .21 0. 25 2. 11 5. 99 v

16.5 13.7 3.62 .77 0. 11 5.02 2.24 Axit

21.5 17.9 1.02 .36 0. 31 2. 54 7. 31 Arit
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Table 4 Plate tensile and Bending properties of welded

joints
Hub A e il
O/(kJ-em ™) PORHRIER, MPa W 1200 180°
11.5 585 BEbE SERF SR
16.5 584 Bebp SElF SEF
21.5 578 BEbr SERF S84
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Table 5 Impact absorption energy of welded joints

A

Oy M WAL A%+ 2mm

1.5 107, 60, 83 224, 198, 222 258, 251, 240
83.3 214.7 249.7

16.5 145, 148, 170 210, 312, 270 265, 314, 320
154.3 264 299.7

1.5 76, 78, 719 172, 117, 180 247, 265, 181
71.6 156.3 231
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Fig. 8 Microhardness indentation diagram of M-A
constituent and ferrite matrix
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Fig.9 SEM photo of cleavage fracture morphology
caused by inclusion (21.5 kJ/cm)
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Impact fracture morphology of weld metals with different heat inputs. (a) 11.5 kJ/cm (macroscopic
morphology); (b) 16.5 kd/cm (macroscopic morphology); (c) 21.5 kd/cm(macroscopic morphology); (d) 11.5
kd/cm (radiation area); (e) 16.5 kdJ/cm (radiation area); (f) 21.5 kJ/cm(radiation area)
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Fig. 11 Polarization curve of weld metal and base metal

in 3.5% NaCl solution
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Table 6 Results of electrochemical test

EETTUN 3tz A A o e 2

O/(kJ-em ™) EIV i(10° Arem )
11.5 -0.420 16.6
16.5 -0.399 6.93
21.5 -0.406 17.4
BE#F -0.391 5.26
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Fig. 12 Nyqusist plots and equivalent circuit plots of
weld in 3.5% NaCl solution. (a) Nyqusist
diagram; (b) equivalent circuit diagram
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Table 7 EIS fitting parameters of weld metal and base
metal in 3.5% NaCl solution

A HL a7 B LB VAR HL R
0/(kJ-cm ") Ry /(Q-cm’) R, /(Q-cm’)
11.5 14.37 1.623
16.5 29.46 2.106
21.5 26.76 2.025
) 35.18 4.069
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