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Table 1 Welding parameter
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G5 WIUA HRUNV N S
ity irA- Vmhy  Edem™)  T/C
El 550 30 25 24 150+ 10
E2 600 30 18.5 35 150+ 10
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DX, a0V B DL ] 1. U A e o 2 4 A R
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Table 2 Chemical compositions of base metal and core wire
EAS JEe C Si Mn S P Cr Ni Cu Al
() EH36 0.084 0.346 1.46 0.004 0.010 0.022 0.01 0.01 0.07
frez1 EH14 0.127 0.049 1.90 0.003 0.009 0.024 0.005 0.01 0.02
) EMI2K 0.128 0.229 1.05 0.007 0.01 0.021 0.003 0.02 0.02
fres3 EMI3 0.059 0.114 1.03 0.005 0.008 0.011 3.18 0.05 0.01
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Fig. 1 Macro-morphology of welded joint
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Table 3 Chemical compositions of deposited metals

G c Si Mn S P Ni Al Ti B 0 N

MnEl  0.055  0.33  0.98  0.003  0.017  0.039  0.02  0.009  0.001 277x 10" 37x10"
MnE2  0.079  0.31  1.06  0.005  0.015  0.105 0.02  0.011  0.001 277x10" 30x10°
NiEI  0.059  0.13 1.2 0.006  0.018 3.0 0.0  0.008  0.002 289 x 10" 39x10"
NiE2  0.060  0.13  1.22  0.006  0.018  2.91 0.0  0.009  0.002 252x 10" 33x10"
TiEL  0.118  0.19  1.45  0.004  0.016  0.037  0.01  0.022  0.003 297 x 10" 61x10"
TiE2  0.087 0116 1.42  0.004  0.018  0.071 0.0l  0.021  0.004 348 x 10" 52x107
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Fig. 2 Microstructure of weld metal columnar zone
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Fig. 3 Volume fraction of acicular ferrite in last weld
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Fig. 4 Schematic diagram of the influence of alloying
elements and heat input on CCT
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Fig. 5 Weld metal reheated zone
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Fig. 6 Microstructure of weld metal reheated zone. (a) MnE1; (b) MnEZ2; (c) NiE1; (d) NiE2; (e) TiE1; (f) TIE2
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Table 4 Microconstituents and grain size in reheated zone

G PEAE/(KT-em™) B TAHMIHBIA(%)  FGRIR Fdum  CGREEEW,/um  FGREEEW,/um  ICTEREWy/um &5 X 558 W/um

MnE1 24 12.4 5.2 90.4 102.1 49.9 242.4
MnE2 35 15.5 7.9 69.0 163.7 53.6 286.3
NiEl 24 14.4 7.0 64.4 157.9 40.1 262.4
NiE2 35 — — 64.1 133.9 67.3 274.3
TiEl 24 13.2 4.0 71.4 125.6 27.0 224.0
TiE2 35 15.7 6.2 75.8 182.2 32.6 290.6
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Table 5 Size and distribution of inclusion in the weld metal in different heat input

Y Py AE/(kT-cm ) SR D/pm T p/(1mm ) Je ey A Kz
MnE1 24 0.62 9552 363
MnE2 35 0.66 6342 241
NiEl 24 0.59 8 947 340
NiE2 35 0.62 7 447 283
TiEl 24 0.61 14 816 563
TiE2 35 0.63 14 394 547
K, RIS, JeZ2 WL E iR AR E BT H AR Je 2B RF oA, TR A i I ReAR K

14y h F, JCRER I Z A BRI R AR AF B9 & AU A1 i i B T g
SPHER TTE  ANARSE B ARG >, T BRI 2R My I B 7 B LRk B 2R W A 2 A
A B AN TR T T e AF [ERIRSHE, B 224 AF BOIEREE". [ 7b
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Fig. 7 SEM micrograph and EDS of inclusion. (a) SEM
micrograph; (b) EDS
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Fig. 8 Hardness and tensile properties in weld metal
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Fig. 11 Secondary crack initiation and propagation
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