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Abstract

An investigation was conducted to find out the factors influencing on the impact toughness of
austenitic-and duplex stainless steel weld metal.

Varicus welding process with commerically available consumables was adopted to get weld dopo-
sited metal.

The oxygen content of each weld metal was very sensitive to welding process, involving flux com-
position, shielding gas and structural features.

The results of this study show that the content of oxygen as an oxide inclusion significantly

affects impact toughness, and &
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-ferrite distribution is also correlated with resultant toughness value.
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Table 1. Chemical composition of base metal. (Wt %)
—\ Element [ T
C Mn Si P S ‘ Ni Cr Mo |  Remarks
SpecimeN { |
Austenitic 0.019 1.3 0.6 0.023 0. 002} 10.5 18.5 — AISI 304L
Duplex 0.012 1. 03, 0. 46 0. 024] 0. 002‘ 5. 6 22. 05 3.05 UNS S-31803

Table 2. Welding condition

Filler . . Speed T
Process Diameter ’ Polarity Amp. (A) [ Vol. (V) ‘ (Cm/Min.) Shielding Gas
SMAW $3.2 DCRP 110-130 24-25 | 16 —
FCAW ¢1.2 DCRP 190-200 30-31 30 33 CO2
GTAW ¢2.4 l DCSP 150-160 14-15 99.9% Ar.
(Pulse) (300 Peak) o= o Ar. +2202
GMAW 612 (s RS 2425 | 30-32 r

KRB e, 5%, F 35 19874 OH
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Table 3. Chemical composition of as-welded deposits.

M‘ c | M| si | @ | s | o | w | Mo | T | o
&) SMAW 0. 024 0.97 0.91 0.027 0. 007 21.05 10.05 0.06 0.02] 0.081
E FCAW 0.028 1.67 0.69 0.025 0.010] 20.03 10.21 0.07 0.02 0.157
?, GTAW 0.016 1.83 0.29, 0.023 0.011 19. 98 10. 28, 0.08 0.01| 0.017
?C GMAW 0.021 1.76 0.32) 0.027] 0.007[ 20.30 10.09 0.09 0.01} 0.045

SMAW 0.032 0.82 0.84 0.028 0.007 21.61 8. 66| 3.07 0.015| 0.072
E' FCAW 0. 035, 0.95 0-76 0. 026 0. 009 21.66 9.63 3.31 0.13 0.129
% GTAW 0.013; 1.5 0.42 0. 017, 0.005 21.67 9.53 3.15 0.13] 0.019
GMAW 0.014 1.4 0.37]  0.015 0. 007 21.77 9.17 3.31 0.12 | 0.058

* Measured by Thermal Conductivity Fusion Method (LECO Analyzer)
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Fig. 2. Location of charpy-V notch specimen.
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Photo 1. Microstructure for (a) Austenitic S.S. base metal,
(c) Austenitic S.S. weld metal,
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(b) Duplex S.S. base metal,

Duplex S.S. weld metal.

Journal of KWS Vol.5, No.3, Sep., 1087



%

41

ok

s

oxmtel B B oAl mulQlel 27§ A&t T Al ¥4

Table 4. Ferrite content of austenitic and duplex stainless steel weld metal.

Austenitic Ferrite % Duplex Ferrite %

Specimen Aver. 1 Max. l Min. Specimen Aver. ' Max. I Min.
SMAW 6.2 7.0 5.8 SMAW 30 32 ‘ 2
FCAW 6.5 7.2 5.8 FCAW 32 38 31
GTAW 5.5 6.0 5.1 GTAW 34 37 1 28
GMAW 7.0 6.0 8.0 GMAW 39 45 33
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Photo 2. SEM fractography of base metal (a) Austenitic $.S. at —30°C (b) Duplex S.S.
at —30°C, (¢) Austenitic S.S. at —180°C, (d) Duplex S.S. at —180°C
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Photo.4. Classification of oxide inclusion.

Table 5. Distributive Fraction of oxide
inclusion (regardless of oxide
inclusion content)

\~Specimen| 4 ystenitic S.S. Duplex S.S.
Fraction| Fraction of oxide | Fractionof oxide
inclusion inclusion
Process A | B+C A | B [
GTAW 85% 15%| 30%| 30%| 40%
GMAW 92% 8%| 34%| 31%| 35%
SMAW 89% 11%| 28% 41%| 31%
FCAW 88%! 12%i 36%| 14%)] 50%
*Calculated from oxide inclusions above 0.2u4m
size.
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