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Abstracts

To investigate the suitability of nitrogen g‘as as an internal purging gas, various properties of GTA
welded joints of duplex, 316L sainless steel, Cu-Ni alloy pipe using nitrogen purging gas were eval-
uated with reference to ones purged with argon gas. Mechanical properties evaluated by the tensile,
bending test, and hardness value of welded joints with nitrogen gas purging did not show any differ-
ence those with argon gas. General and local corrosion rates of each welded joint prepared by nitro-
gen gas purging also showed no difference with those prepared by argon gas. Based on the present
test results it is confirmed that nitrogen is a suitable purging gas for GTA welding of stainless steels

and nonferrous piping systems, which can be used at lower cost instead of argon.
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Table 1. \Veldmg conditions and groove design
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Joint
3<Gap<{imm

Design

Test Duplex 316L Cu-Ni
Material Stainless Steel Stainless Steel (90/10)
Shielding ’ ! 1

Gas Ar/Ar i Ar/N: Ar/Ar Ar/N; Ar/Ar Ar /N,

(Front/Back) i

Current ‘ 85A
Veltage | 11V
Travel 6.5 7.3 10 8
Speed cm/min cm/min cm/mie
Filler Metal ! 22.8.3L | ST-316. 16N | Gricu T-CuNi
Flow Rate l

10//min
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Table 3. Mechanical test results of welded joints

Test metal l Cu-Ni ‘ 316L S.S. / Duplex S.S.
’slil}ile)ledi%fg gas l Ar/Ar l Ar/N» f Ar/Ar ’ Ar/N, ’ Ar/Ar ‘ Ar/N,
(front/back) ' l I l ’ !

Ferrite content [ | [ 3.0 [ 0.4 36.3 | 32.2
weld metal (o) | I | is | Lo 5.6 | 3.7
Bend Face ‘ Good i “Good ‘_ Good ' Good Good - Good
test f Root ‘ Good ’ Good ’ Good l Good Good Good
X—.ray_fxamination ‘ Del;lf?ct ! Del;Ieoct ‘ Del;IeOCt ! Delggct Del:}:ct ' DeI;I:ct
Jo“&gt/ex‘l‘fﬁf) test ‘ 39.7 ‘ 40.2 ! 85.5 ‘ 82.1 109. 2 ( 111.2
& l Base Base Base Base Base i Base
Fracture position metal l metal ' metal , metal metal [ metal

*: Ferrite content were measured by digital ferrite-scope.
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Photo.1. Microstructure of duplex stainless steel
(a) typical weld metal, (b) root pass
metal with Ar gas purging, (c) root
weld pass weld metal with N2 gas purging
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Photo. 2. Microstructure of 316L stainless steel
(a) typical weld metal, (b) root pass
weld metal with Ar gas purging, (c)
root pass weld metal with Nz gas purging
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Fig. 1. Hardness distribution of welded joints

Photo. 3

(a) Microstructure of 316L stainless steel

weldment with N, gas purging, (b)
Magnified microstructure of the boundary
area (marked by arrow) between root
and second pass, showing that decrease
of &-ferrite fraction occurred only in
the root pass area
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Photo.4. Microstructures of Cu-Ni alloy (a) typ-
ical weld metal, (b) root pass weld
metal with Ar gas purging, (¢) root

pass weld metal with N; gas purging
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back shielding gas (test durated for 48 hours under each condition)
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SEM photos of corrosion pits founded in
the corrosion tested specimen of duplex
stainless steel (a) base metal, (b) weld
metal
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Photo.7. Macrcstructures of corrosion tested specimen of 316L stainless steel weldment with different
back shielding gas (test durated for 48 hours under each condition)
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Photo.8. Macrostructures of corrosion tested specimen of Cu-Ni alloy weldment with different back
shieldinggas (test durated for 48 hours under each condition)
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