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Abstract

The influence of heat input on fracture toughness was investigated in SAW weldments,
which were prepared at two different welding conditions in APl 2W Gr.50 and EN10225
3420. By examining the fracture initiation point, refined areas(ICHAZ and SCHAZ) in weld
metal was identified as local brittle zone, in which M—A constituents and coarsed grain size
were observed. Impact values showed the most significant difference at root portion, and
CTOD transition temperature was related with impact values obtained at root portion.
Hardness values in refined area were less than columnar microstructure about 20 HV5.
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Table 2 Mechanical Properties of Parent
materials
Materials T.S. Y.S. EL
(MPa) | (MPa) (%)
APl 2W Gr. 508 |448min.| %7 23
’ ‘I 483
480~
EN 10225 S420 640 390 19

Table 3 Welding conditions for SAW

Weld | Consu | Current | Volt. |Speed l—:lprLi?t
No. |mables (A) (V) |(com) (kJ/om)
No.11-
High HI 850/920 | 34/37128/32 | 65+3.7
No. 127 |7 p (oo
Normal 660/720|31/35(34/42 | 37+1.9
HL__| -EH14
No.13-
No;{rral 620/730|29/35(32/35| 38+1.6
60 °
/_—‘\\
[y /
265t
—— § 6
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A

Fig. 1 Schematic diagram of weld metal

Table 1 Chemical analysis of parent materials

Materials ¢} Si Mn P S Cu Ni Mo Ti Nb Vv Al Cr | Ce [{Pcm
AP 2WGr.508 15-11.15-
WGr.508 o 1610157111571 03010.010/0.35 | 0.75| 0.08 | 0.02| - | - |0.012}0.25|0.41|0.23
Spec. 0.501 1.60
No.11&12-AP! | 0.06| 0.26 | 1.42 [0.011]0.008]0.20[0.340.003[0.015(0.014]0.004 0.030 [0.03 | 0.34]0.16
EN10225 542 T5- 015
225 5420 | o 1 4191571 1 65 10.020[0.007]0.30|0.70 | 0.25 [0.0250.040{0.080] %2157 | 0.25| 0.42 | 0.22
spec. 0.55 0.055
No.13-EN  |0.09| 0.24 | 1.47 |0.011]0.008|0.20 | 0.01|0.005]0.010| - |0.004|0.043 [0.03|0.36|0.18
Ce = CrMn/6+(CrMo+V)/5+(NCW)/15 . Pom = C+Si/30+ (Mt Cu+Cr)/20+Ni/60+ Mo/ 15+V/10+58
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Table 5 Mechanical Properties of deposited

Table 4 Dimensions of CTOD specimen

weld metals

Weld | Thick. |Width|Span [Machined T.S. Y.S. EL

No. | (B) | W) | (5) |Noteh(a) |2/W|T&/W) Weld No- | (ypay | (MPa) (%)

No1Th 4o | g4 336 | a7 lo.50| 2.66 No. 11 579 511 25
&12 No.12 580 538 23

No.13 | 53 | 106 | 424 48  |0.50| 2.66 No.13 565 497 25 |

Table 6 Chemical analysis of deposited weld metals

Weld No. C Si Mn P S Cu Ni Mo Ti vV Al Cr
No.11 0.08 1031} 136 |0.015]0.011| 0.12 | 0.15 |0.005[0.014|0.004|0.019| 0.03
No.12 0.07 | 0.40 | 1.48 10.025|0.014| 0.10 | 0.11 [ 0.001{0.019]0.005{0.024 | 0.03
No.13 0.08 | 0.41 | 1.36 |0.020|0.013] 0.06 | 0.02 |0.00410.018|0.006]0.022] 0.03
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Hardness Value.HVS

Table 7 Microstructural constituents

Filled symbo! :Refined weld
Weld No. | AF(%) GBF(%) | FSP(%) f S S L S R A
NO1 1 680 31 9 01 Distance from surface, mm
No.12 82.0 17.9 0.2 Fig. 4 Hardness profile of notch location in
No.13 78.2 21.4 0.4

through-thickness direction

Fig. 3 Microstructure of weld metals
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Table 8 Average values of the crack front
fit parameters a and P

specil Curvature Shape

mens (a) parameter(P)
No.11 7 10.027+0.0032{ 1.79+0.435
No.12 7 10.02340.0040| 2.08+0.454

No.13 8 10.017£0.0056| 2.22+0.535

Weld No.
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