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Fig.1. Arc column shape for GTAW and PAW
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Table 2. Typical PAW conditions for butt joints in stainless steel

Thickness  Travel speed Current Arc .10 Gas flow®
- ——— (desp) voltage "o oa”  Orifice Shield® Remarks?

mm  in  mm/s in/min A N L/min h3/h L/min h3/h
2.4 0.092 10 24 115 30 111M 3 6 17 35 Keyhole. square-groove weld
3.2 0.125 13 30 145 32 111M 5 10 17 35 Keyhole. square-groove weld
4.8 0.187 7 16 165 36 136M 6 13 21 45 Keyhole. square-groove weld
6.4 0.250 6 14 240 38 136M 8 18 24 50 Keyhole. square-groove weld
a. Nozzle type: Number designate in thousandths of inch, “M” designate design.
b. Gas underbead shielding is required for all welds.

c. Gas used: 95% Ar-5%H.
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d. Torch stand off: 4.8mm(3/16 in)
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0.05 0. 002 0.25 to 0.51 0.010 to 0.020
0.13 0. 005 0.51 to 0.64 0.020 to 0.025
0.25 0.010 0.76 to 1.0  0.030 to 0.040
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Table 4. Comparlson of PAW vs. GTAW for 120—1n D Rocket Moter Case

Cycle time Worker-hours and consumable materials
Operations GTA Plasma arc Personnel GTA Plasma arc
Preheat.h 2.0 2.0 Electrician 17.5 9.0
Fit-up inspection.h 1.0 1.0 Inspector 1.0 1.0
Weld procedure inspection.h 1.0 1.0 Welding engineer 12.0 3.5
Weld. h 7.0 1.5 Welders(2) 24.0 7.0
Interpass cleanup. h 4.0 1.0 Fitters(2) 22.0 5.0
Postheat. h 2.5 2.5 Total worker-hours 76.5 25.5
Total filler metal 1b(kg) 34(15) 14(6)
Total cycle time.h 17.5 9.0 Total inert gas h3/h(L/min) 560(264) 325(153)
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(1) Rocket motor case

(2) Relay housing

(3) Titanium tee section

(4) Stainless steel tubes

(5) Thin-wall items such as electronic equipment,
cans, bellows

(6) Vacuum tubes, Thermocouple joining

(7) Jet engine repair

(8) Supersonic-aircraft stiffened panels

(9) Office furniture, Heat-exchanger tubes,
cryogenic vessels

(10) Titanium cylindrical vessels
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(1) Torch design

(2) Process variation(dual gas flow, water
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(3) Constriction nozzle design and orifice size

(4) Orifice gases and flow rates

(5) Torch standoff distance

(6) Travel speed

(7) Current

(8) Power
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Table 5. Typical conditions for PAC of stainless steels

Orifice Diam?

Thickness Speed Current Power
mm in mm/s in/min mm in (desp). A kw
6 1/4 86 200 3.2 1/8 300 60
13 1/2 42 100 3.2 1/8 300 60
25 1 21 50 4.0 5/32 400 80
51 2 9 20 4.8 3/16 500 100
76 3 7 16 4.8 3/16 500 100
102 4 3 8 4.8 3/16 500 100

a. Plasma gas flow rates vary with orifice diameter and gas used from about 47 L/min(100(ft3/h)
for a 3.2mm(1/8 in.) orifice to about 94L/min(200ft3/h) for a 4.8mm(3/16 in) orifice. The gases
used are nitrogen and argon with hydrogen additions from O to 35%. The equipment manufacturer

should be consulted for each application.
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