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Material C Ni Mo N Mn i P S Cu Ti Nb Fe

AISI 316L (N) 0.024 10.07 216 0.0597 151 0.026 0.0016 035 0.02 0.02 Bal
316LT 0.033 11.82 234 - 118 0.022 0.008 0.10 - - Bal
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(a - 100% Ar, b - 95% Ar + 05% CO3, ¢ - 90% Ar+ 10% CO., d - 80% Ar+20% COz, e - 75% Ar+23% CO, +2% Oy, f - 70% Ar +25% CO, + 5% O, and g - 100% CO,).
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Shielding gas mixtures 100% Ar  95% Ar+05% CO, 90% Ar+10% CO, 80% Ar+20%CO, 75% Ar+23%CO,+2%0, 70% Ar+25% CO,+5%0, 100% CO;

Oxygen potential (Op) 0 35 ) 14 18.1 225 70
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Shielding gas Ferrite percentage Average

100% Ar 982 995 973 9.83
95% Ar + 05% CO; 915 927 942 9.29
90% Ar + 10% CO; 852 8.76 891 8.69
80% Ar + 20% CO, 824 838 857 8.42
75% Ar+23% CO,+2%¥ 0, 843 8.51 8.65 8.52
70% Ar+25% CO,+5%0, 855 857 868 8.62
100% CO, 763 796 811 7.85
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95% Ar+ 90%Ar+ B80%Ar+ 75%Ar T0%Ar+
05% CO2 10% CO2 20% CO2 +23% CO2 25% CO2 +
+2% 02 5%02
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Shielding gas Cr-eq Ni-eq

100% Ar 23.697 12332
95% Ar +05% CO, 23.322 12.866
90% Ar +10% CO, 23131 12912
80% Ar + 20% CO, 22376 13.122
75% Ar+23% CO,+2% O, 22.699 13.241
70% Ar + 25% CO, + 5% O, 22,623 13.297
100% CO, 20.5975 13312
Base material [316L (N)] 21.001 13.203
Filler wire [316LT] 23.695 13.431
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(a-100% Ar, b - 95% Ar + 05% CO3, ¢ — 90% Ar+ 10% CO,, d - 80X Ar+20% COs e~ 75%Ar+23% CO, +2% Oy, f - 70% Ar +25% CO, + 5% 0, and g - 100% CO,).
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100% Ar 104 9.83 548

95% Ar + 05% CO; 9.7 9.29 423

90% Ar + 10% CO; 9.2 8.69 554

80% Ar + 20% CO, 89 8.42 539

75% Ar + 23% 8.7 8.52 2.07
CO,+2% 0,

70% Ar + 25% 8.8 8.62 2.05
CO,+5% 0,

100% CO, 8.2 7.85 427

—t=—100 % Ar

=fi=95% Ar + 05%
Cco2

~=90% Ar + 10%
CO2

=i 80% Ar + 20%
COo2

== T75% Ar +23%
CO2 + 2% 02

= @=T70% Ar + 25%
CO2 + 5% 02
100% CO2
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0 ol ol icwl 00 S5 cuns Wiy, o) ]

w8l po U bglse jo STl jo ()8 anST (60 4y 5o a5 wll o (pl 4 Wlgs
ol 0 00,91 5 Jgaz 48 g Cawl 0000 5 Lasuiie o cils oleawds BT 5 g Sl lewd SLLS 5
Jsxae b 38 ol Ni(eq) 5 Cr(eq) .cusl oo ools lis 5 UKo 0 o oe> EDAX sl b
Lol 00l 03,91 5 Jgaz ;o polie g el cewas EQ(3) 5 EQ(2) c¥olas 5l eolaiwl L s ig> g oS

Creq = Cr + 2(Si) + 1.5(Mo) + 5(V) + 5.5(Al) + 1.75(Nb)
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Nieq = Ni+ Co + 0.5(Mn) + 0.3(Cu) + 25(N) + 30(C) (3)
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(a-100% Ar, b - 95% Ar + 05% COx, ¢ - 90% Ar + 10% CO,, d - 80% Ar+20% COs,e - 75% Ar+23% 0, +2% 0,, f - 70% Ar +25% €O, + 5% 0, and g - 100% CO;).
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Shielding gas Impact energy values (]) at different test
temperatures

196 °C 100 °C 25°C.

100% Ar 40 54 80
95% Ar + 05% CO, 39 52 76
90% Ar+ 10% CO, 38 50 72
80% Ar + 20% CO, 36 48 70
75% Ar +23% CO,+2% 0, 37 49 g 1]
70% Ar+25% CO, +5% 0, 36 48 72
100% CO, 35 46 60




== 100% Ar

—4—05% Ar + 05% CO2
~i-90% Ar + 10% CO2
~6=80% Ar + 20% CO2
~#=T75% Ar +23% CO2 + 2% 02
~@~70% Ar + 25% CO2 + 5% 02

-100°C —t—100% CO2
Temperature

Impact energy (J)

la s> 5l 655l 59, o)l ax o gH15a IS

Impactenergy (J)

10.5 14 18.1 225 70
Oxygen potential
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-196°C).> Sl sle diges SEM P9ad) SwS sle (55958 50 (a-g)-16 Jss

(a-100% Ar, b - 95% Ar + 05% COa, ¢ - 90% Ar+ 10% CO, d - 80% Ar+20% COz e - 75%Ar+23% (O +2% 0o, f - 70% Ar +25% CO, + 5% 0, and g - 100% CO,).
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(a-100% Ar, b — 95% Ar + 05% CO5, ¢ - 90% Ar+ 10% CO5, d - 80% Ar+20% COs, e - 75% Ar+23%  CO, +2% Oy, f - 70% Ar +25% CO, + 5% 0, and g - 100% CO,).
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{a - 100% Ar, b - 95% Ar + 05% CO5, c - 90% Ar+ 10% CO,, d - 80% Ar+20% COs, e - 75% Ar+23%  CO, +2% O,, f - 70% Ar +25% CO, + 5% 0, and g - 100% CO,).

References

[ 1] Uae MT, Chen W[ A compartson of gas metal arc welding with Aux-cored
wires and solid wires using shielding gas. Inr | Adv Manuf Technol
1999151 p49-53.

|2] Fischer G], Maciag R, The wrought stainless steels. In: Peckner D, Bernstein IM,
editors. Handbook of stainless steels, McGraw-Hill, New York, NY, USA, vol. 1;
1977, pp. 1.1-1.9.

13] Ddeter GE. Mechanical metallurgy. London: MoGraw-Hill; 1988,

[4] Liso MT, Chen W]. The effect of shielding-gas compositions on the
microstructure and mechanical properties of staindess steel weldments
Mater Chem Phys 1998:55:145-51.

|5] Yimaz R, Tamer M. the effect of shielding gases on the microstructure and
roughness of stainless steels weldments by FCAW. In: Annual assembly and
international conference of the international nsticuge of welding, 11-17 July,
AWST 10/85; 2010,

|6] Mukbopadhyay 5, Pal TE. Effecr of shielding gas mixture on gas metal Arc
Welding of H5LA steel using solid and Aux-cored wires. Int | Adv Mamsf
Technol 2006:29:262-8.

| 7] Aleraler &, brahim R, Thomson P. FCAW process to avoid the use of post weld
heat treatment. Int | Press Vessels Mip 2006:83:394-8,

|B] Mostafa MB, Khajavi MN. Optimisation of webding parameters for weld
penetration in FCAMY. | Achlevement Mater Manuf Technol 2006;16{1-
21132-8,

|9] Karadeniz Erdal, Ozsarac Ugur, YHdiz Ceyhan. The effect of process parameters
on penetration in gas metal arc welding processes, Mater Des 2007 28:649-56.

|10] Arivazhagan B, Sundaresan 5, Kamaraj M. A study on influence of shielding gas
compasition on toughness of fud-cored arc weld of modified 9Cr 1Mo (P91
steel. | Mater Process Technol 2009, 200:5245-53.

[11] Ebrahimnia Mohamad, Goodarzi Massoud, Mour Meisam, Sheikhi Mohsen.
Study of the effect of shielding gas composition on the mechanical weld
properties of steel 5T 37-2 in pas metal arc welding. Mater Des
2009,30:3891-5.

[13] Durgutlu Ahmer Experimental investigation of the effect of hydrogen in argon
as a shielding gas on TIG welding of austenitic stainless steel. Mater Des
2004;25:19-23,

[14] Galloway - Alexander, McPherson Norman. The effeci of shielding gas
composition on weld metal nitrogen retention in 316LN austenitic stainless
stepd. Weld Cutting 2006:5(4:225-30.

[15] jonsson |, Murphy PG, Zeckely AE Influence of oxygen additions on argon
shielded gas metal anc welding processes. Weld | 1905 74{2 485585,

|1&] Subramaniam DR, White 5. Effect of shield gas compasition on surface ension
of steel droplets in a gas-metal-arc welding arc. Megall Mater Trans B
2000;326{2 13138,

[17] Mres BM, Quinting [ Miranda L Analysis of the influence of shielding gas
mixtures on the gas metal arc welding metal transfer modes and fume
formation rate. Mater Des | 2006:28(5) 1623-31.

18] Guile AE. The electric arc. In: Lancaster JF, editor. The physics of welding.
Pergamaon Press; 2001, p. 12045

|19] Asy Handbook. Metallography and microstructures. 9th ed. Metals Park
Ohio: ASM Intemnational; 1992, p. 282-90.

|20) Stenbacka M, Persson KA Shielding gases for gas metal arc welding. Weld |
19896811 41-7.

|21] Kobayashi T, Sugiyama T. The effect of shielding gas composition on the
charactenistics of stainbess steel weld metal IIW Doc X12-E-33-82.X11-B8-25-82;
1982

|22] Bundinski KG, Bundinski ME. Stainless steels. Eng Mater. 1999:455-61[6th
ed

|23] Brooks A, Thompson AW. Microstorucoural development and solidificarion
cracking susceptibility of austenitic stainless steel welds. Int Metall Rew
199136116,

el SIS Lady) oS la )5 (9 cdad S5 Ol 9 e @ A ()



http://iranarze.ir/shielding+gas+flux+cored+arc+welding+aisi+austenitic+stainless+steel

\nm»?

< TarjomeFa.Com

)3 PDF b b oS wilos b amp el OKY) odd aary clie (o 51 cdlin o)
3 sle afs gy 5 SEL dlse JlE s 5l 4B S )15 Oy e | e
tdglé oolatul 5 Ve L

oA do= i X B ) v

oSl 03 das i Sllio Cuwd &

ISI sulSil S ¥lo p yivuss )

@)l:-)v\;‘.xc CA‘:*JC&))‘ ol %j&ym q’j.\g,\:-ta-f ¢ b%jc_‘,‘g’b


http://tarjomefa.com/
http://tarjomefa.com/%D8%AF%D8%A7%D9%86%D9%84%D9%88%D8%AF+%D9%85%D9%82%D8%A7%D9%84%D9%87+isi+%D8%A8%D8%A7+%D8%AA%D8%B1%D8%AC%D9%85%D9%87+%D8%B1%D8%A7%DB%8C%DA%AF%D8%A7%D9%86
http://tarjomefa.com/%D8%AC%D8%B3%D8%AA%D8%AC%D9%88-%D8%A8%D9%87-%D8%B1%D9%88%D8%B4-%D8%AA%D8%B1%D8%AC%D9%85%D9%87-%D9%81%D8%A7
http://isidl.com/

