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Abstracts

To investigate the suitability of nitrogen gas 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

Joint 65
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

10//min

KEB BRI, 5% M4, 19874 125




T PSR . - R NS | B )
- i

14 LEERRL R
100% <=7 Ars} 100% <4 A4F 22 Abgatdd A A7 Ae (cleaned) i Aljstaiel. H-HA e
SRy 5?"" lom Ak X 27L (E D el WA d@Ee Al st 58k 289k Al
upeb goh. S3ie]  Ed A SR Hyz4 ¥ & AR F AxAF FAd 0. 1mg 9] 7HA] 2
25T ‘—?491 A aghge FA u AL/A4 A AZ FAetgdod, Adexid melshed 79
ST ol Bt rma A W R4 AT 4 2h049 AYE Adstdd. =R A
AApsdu] AL o] gated o)m MELL FHe o} o] Tl XA Ao ;-2 Zoom-stereoscope
o w e WaE BRSYG £ SEME o] §3te] BAGoRM A4 AB Y R
gt duplex W 316L ~wqlelx 7 L3l A 271, AlPRY o w3 FAARE AL
Fhe o-ferrite4r?] ¥--8--2 Digital ferrite scope% o] o 71519 vt
Bl 27 %"éﬂi’i Lol A% A 2A ‘4%—
ferritce}e] 4.8 23 \;T]o;],q 103] 0] 4 A4 5hed 3. Mglzat & DE

o 29k 2&gARe A=ysE A FAst 4% GTAWE o] 8% 7t piped] $3& A A
B3 P 2AEAE ZAe ARARY Afelr 3 A 2R @2 Akl g4 ol
A7kl ERz el sl AL 014 Al A FFel FAA FTdsh), S£AF A I
2738 Asgte 2 AY AR Folant gk o] zpol7t & o guivh . suladHs A
Ar @) A 4E ol REsbrm A Abgg SN o Al BataE olduEAE A FgE
o) AIRE ) - okl fieted 944 A & 759 2Ry elw e ok Ar FFAE o] 85 A
AR sl g W SRS AR o u]E] Ao w o7 vl AL A9 Al3s]vte]
th, 242358 40 %20 x t(t}k$] :mm, t:thickness) A A= AL weleh olzld neAAIsT &,
TA o7 st S35 Fodel &c-‘;« 8l odul e WAy 2u| Qe e Al Ald = Bt
"—L-BL gl F R4 Y S92 5% FeClse g spsrelzh & 4 gleh wWebA oleh e w4l
H:S0.E 274 Agstden, Agds 2 ko] gAAlel sl wwl Ay £
rE SH o gedo] Z7b Aqlgk Fol FAZ ol g A4S dshE & Ar sbadiAlel A4
e R‘t%l e e FAstd . olwf A A 25 WA piped] 2FEHA|Y old REvtrE
w9 i 278 843 A (as-welded)F *nﬂi 8317 8- A gEsor ¥ Algejm R
A A e 50°Ce] 1 0 % HNOse} 1% HFS & 2 08 FabiolA A4 sasigd
kel g spgal shehy Abdl g Aslehe *&i}"%% Zb g FgAE 5 AN Al JAA

A AR L] W EE

)i
gtod ol 2 "?} A4 3k Vickers 7 =3
B =

3.1 2y oMxx % JHNEH

(wt. %

- | Ni | Mn Fe ‘ si i Com | o

Cu-Ni | w27 | o6 0.84 | 005 |02 | Ba
- | c | st | e | P ] s | N | e | Mo | Fe
Duplex S. S. “1 2 | 04 | 151 | - | 0.002 | 7.03 | 225 | 27 | Ba
sl S.s. | 003 | 041 | | - | 0.010 | | 185 | 2m | Bt

*N. content of root pass weld metal(ppm)

’ Ar/Ar i Ar/N.
Duplex S.S. ] 1104 [ 1302
316L s.s.! 348 ] 635
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Table 3. Mechanical test results of welded joints

Test metal l Cu-Ni ‘ 316L S.S. / Duplex S.S.
Type of | | | | | .
shielding gas Ar/Ar Ar/N» Ar/Ar Ar/N, Ar/Ar Ar/N,
(front/back) ' l l l ’ I
Ferrite content | | [ 3.0 | 0.4 6.5 | 322
of root pass — — I I | |
weld metal () | | | s | 1.0 5.6 | 397
Bend Face ‘ Good i Good ‘ Good ' Good Good Good
test E Root ‘ Good ’ Good ’ Good l Good Good Good
T No No No No No ' No
X rayj:\ammatlon ‘ Defect ! Defect ‘ Defect ! Defect Defect Defect
Joint tensile test -
Cks/mm) | 397 | w02 | sss | sz 100.2 | 1112
& l Base l Base ' Base , Base Base [ Base
Fracture position metal 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

SRR A o-ferriterto] s B & &

383

9 AR 2-¢). olelgt AFE (FE DAl S-ferrite
g Awdow &g g3l A dASE & + 9
cho zEd, 28 18 2 oo B e Abeldt
vz E 2, Ar 2E A4sE oREIIEE
Aol AR vAATE AY FUT e Fe
AL oF 4 glvh o]2Er AdE ALrtAE R

Photo. 2. Microstructure of 316L stainless steel
(a) typical weld metal, (b) root pass
weld metal with Ar gas purging, (¢)
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 decrea§e
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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Fig. 2. General and local corrosion rate(48 hours)

of duplex stainless steel weldments

with

Ar gas purging, N; gas purging condition
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Photo. 6. 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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Fig. 3. General and local corrosion rate(48 hours)
of 316L stainless steel weldments with Ar
gas purging, with Nz gas purging condition
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Photo. 7. Macrcstructures of corrosion tested specimen of 316L stainless steel
back shielding gas (test durated for 48 hours under each condition)
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shieldinggas (test durated for 48 hours under each condition)
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