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Gas-Tungsten Arc Welding

Grant Ken Hicken, Sandia National Laboratory

S5 i@ b

Q45 TUNGSTEN ARC WELDING



hdlas i(5 oliy )3 § pIWAIS 30) I3 b (w43 (5)(Sibgs

&_}JHH}He“arC Qujl@\jdbl;u)\jog)b}&_é'ajﬁ”_’u_wﬁk;)\g_&?

gl e o ) 512 1

930 JLMJ:‘J_,_&u_no-\_:ﬁlaﬁ(&)lfju;ﬁiib‘_;)&&ﬁ)TlG

S oslizal o e 518 (S g sl paida (2 S Lol e 2K 55 531 5 Russell Meredith s

s Hellare (o 80 s (25 o e 5 s T i S Ll Slabad Il (61 2 2 2 2SSl s

2032 415 0T o a4 ol Ol 0T (ool @udlSs (Ji9 Sl 4L (6315 230l 0387 B oo 0l (b

du;(]p).ap@ﬁig)\fuﬁ}&ﬂiﬁ:;jﬂ\ww}é‘_g)u.éijjlJLajl‘_;b.g;.)}SQ)\f-o.-):

& st gla (ST las 53 1,5T5 a8 o bl ) Sl dos o 25 58,0 2500 C b Ul 4 5>

Tungsten
electrode
Argon or helium [
shiekting gas
=
Welding Contact
direction wbe  power
— % L~ source
: ¢
p
Filler j& / Shielding gas
rod v\ Arc
e e B S R S
1\ 2
Base metal Weld pool Weld deposit

Fie. 1 Schematic showing key components and pa-
18- rameters of the GTAW process. Source: Ref 2
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Fig. 3 schematic showing exploded view of key components comprising a GTAW manual torch
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Table 1
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Classification of alloying elements

in selected tungsten alloy electrodes for
GTAW applications

Alloying
AWS Alloying Alloying  oxide,
classification Color(a) element oxide wt%
EWP Green .- a0
EWCe-2 Orange Cernum Ce0, 2
EWLa-1 Black Lanthanum La,04 1
EWTh-1 Yeliow Thorium ThO, 1
EWTh-2 Red Thorium ThO, 2
EWZr-1 Brown  Zirconium Zr0, 0.25
EWG Gray Not specified(b) “ee

(a} Color may be applied in the form of bands, dots, and so on. at any
point on the surface of the electrode. (b} Manufacturer must identify the
type and nominal content of the rare-earth oxide addition. Source: Ref 4
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Fig. 5 Effect of polarity on GTAW weld configuration when using direct current. (3) DCEN. Deep penetration,
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Table 2 Suitability of types of current for GTAW of selected metals

Alternating

Metal welded current(a) DCEN DCEFP
Low carbon steel:

0.38-0.76 mm (0.015-0.030 iin.}a) Gib) E NR

0.76-3.18 mm (0.030-0.125 in.) NR E NR
High-carbon steel Gib) E NR
Cast iron Gib) E NR
Stainless steel G(b) E NR
Heat-resistant alloys Gib) E NR
Refractory metals NR E NR
Aluminum alloys:

=0.64 mm (0,025 in.) E NR(e) G

=>{.64 mm (0.025 in.) E NRic) NR

Castings E NR(c) NR
Beryllium Gib) E NR
Copper and alloys:

Brass Gib) E NR

Deoxidized copper NR E NR

Silicon bronze NR E NR
Magnesium alloys:

=3.2 mm (Y in.) E NR(c) G

>4.8 mm (¥4 in.) E NR(¢) NR

Castings E NR(c) NR
Silver G(b) E NR
Titanium alloys NR E NR

Note: E, excellent; G, good; NR, not recommended. (a) Stabilized. Do not use alternating current on tightly ji mmblm (b) Amperage should be
about 25% higher than when DCEN is used. (c) Unless work is mech: mc:llymcheml:gﬂyclumdumemggdw &

Fig. 7 Plastic bag enclosure that simulates a glove
8- 7 box, used to purge irregularly shaped com-
ponents in GTAW operations
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Table 3 Typical parameters for automatic hot wire GTAW

Torch travel speed Wire feed rate(a) Deposition rate
Arc current, A Arc voltage, V mm/min in./min mm/min in./min kg/h Ib/h
300 10-12 100-255 410 2790-9400 110-370 1.4-4.5 3-10
400 11-13 150-355 614 470011300 185445 2.3-5.4 5-12
500 1215 205-510 B-20 T490-169(K) 292-665 3.6-8.2 8-18

Note: Using a4.0t0 4.8 mm (¥3; to ¥4 in. ) diameter 2% Th twngsten electrode with a 75He-25Ar shielding gas. (a) Wire diameter: 1.14 mm (0.045 in.)
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Fiz. 10 Selected joint configurations and welding insers used in GTAW processes. (ab Y-type insert, ¥, in_, for
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Welding specifications for components shown in Fig. 12
Wields were made wilh a 250 A water-cooled GTAW torch that used 1.6 mm (0.062 in.) diameter electrade

6061 sluminum workpleceia) Trpe 54 sinindess stedl workpleoeibi
Companent i Cinmganent Canmny . Compenent
Mo. 1 Na, 1 Mo, 3 LD | Mo, §
Woarkpiece
Tube diameter, mm (in. ) 2Z.XI00.8T5)  ZR.SB00.125) 20,82 {1.056) 12.7 1. 5) 19,1 (i1, 75)
Wall thickness, mm {in.} 157 {1062} 088 (0.035) 165 (0.065) 63 (0.025) 0,63 {0.025)
Power supply
Peak current. A 50100 516l TO-H5 B4 5 i5-45
Background, A 15 15 15 15 15
Pulse rate, ppsic) 5 & 13 B B
Wulth, % 65 63 65 15 75
Torch
Weld travel speed, mmd‘min 405 (16} 05 {16 405 | 163 15 IBO15
{in.fmin)
Welding cvcle time, 5 .0 4.5 65 .0 10,0
Shiclding gas
Flow rate, Lamin (0 hy B.5(18) #.5(18) B.5 (18} 115 70015y
Filler meal
Diameter, mim (in.} 08 (03 (LB (0.03) 0.8 (003
Feed rate. mmdmin (in./ming IS0 0150) 3560 {1405 3510 | L) -
Joint type Filletbutt Buir Snddlz Fillet Fillet/buat

fah 4 aluminum fller mefal: soide square wave powes supply; 2% ceriated electrode maseris], 5% He-30% Ar shielding g, se provess
(ba Koo filler metal used; & porcisson power supply. 2% thoristed clecirode material; argon shielding gas; & process
b Palsex per second

Fig. 12 Typical components produced by automatic GTAW process, Source: Ref 12

Q45 TUNGSTEN ARC WELDING



