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Plasma Arc Seam Welding Process with Preheating
for Welded Stainless Steel Pipe

Yoji Inapa, Takayuki Kusa, Masatoshi Tanaka and Susumu SHINTANI

Synopsis : To improve the productivity of welded stainless steel pipe, new plasma arc welding with preheating has been developed.
The critical welding rate of plasma seam welding is restricted by the amount of molten metal that is generated in
welding, and the separate bead that breaks out by the small amount of molten metal in high speed welding must be
prevented. The preheating by high frequency current is efficient to increase this molten metal, and optimum
preheating temperature for high speed welding is about 300°C. This new welding process has twice productivity as high
as conventional plasma arc welding, and enables to manufacture the pipe of 3mm in thickness at a rate of 2.5m/min.
At the preheating temperature over 300°C, critical welding rate is decreased caused by the lack of plasma heat
transmission to base metal with the surface oxide layer generated in preheating.
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Table 1. Experimental conditions.

Material SUS304, 34 mm¢ X3 mmt
Tube Mill Max. 50.8 mm, Roll-Forming-Mill
450 kHz, 50 kW
. Induction Heating
P’ggz:f;?ﬁns Work Coil : 200 mm from SG-Roll
. Without Impeder
Preheating Temp. : 100~600 °C
500A D.C.Welder .
Plasma.Arc Plasma Gas : Ar 2 |/min
Welding shi - . .
Conditions le!dlng Gas : Ar 20 I/min
| Welding Current : 200 A
Welding Rate 1.0~4.0 m/min
TIG Plasma Indlég?:on

| MSp—

so-Rotl <3

Fig. 1. Schematic diagram of welding process.
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Fig. 2. Change of weld bead shape with welding point and welding rate.



Fig. 3. Edge shape at welding point.
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Fig. 4. Relationship between distance of plasma
torch and penetration area without preheat-
ing.
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Fig. 5. Relationship between distance of plasma
torch and penetration area with 300°C pre-
heating.
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Fig. 6. Weld bead shape.
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Fig. 8. Change of critical welding rate and penetora-
tion area with preheating temperature.
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