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The influence of welding speed on the microstructure was also studied. 

It was found that by increasing the speed from 5 cm/min to 50 cm/min grain 

size is reduced by a factor of about 3. 

In future work the influence of changes in microstructure on mechanical 

and service properties of tantalum welds will be examined to determine the 

optimal vibration of the welding arc. 
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MICROPLASMA WELDING OF THIN AUSTENITIC STAINLESS STEEL (SS) PARTS 

A. Stern, Y. Sharir and M.J. Dapht 

Plasma welding is a well-known arc welding technique in which a gas jet 

is ionized by means of an electric arc. Two electric circuits are included: 

a) Pilot-arc - An electric arc is generated between a W electrode and a 

Cu nozzle, with an ionized high quality inert-gas (usually Ar). The 

efficiency of the arc is low, but it is useful for nonconducting materials. 

b) Transferred-arc - The electric arc is transferred from the W electrode 

to the welded material. The plasma-jet is accelerated towards the material 

causing local fusion. A high flow-rate shielding gas (Ar-H2 mixture) 

contributes to the protection of the weld material, improving the weld 

quality. 

Microplasma welding is a branch of plasma welding, developed recently 
(2-5) 

to cover the 0.1-10 Amp range . Advantages of the technique are high arc 

stability with a good resolution in the low current rang •, id a cylindrical 

arc, i.e. nearly equal energy density for all arc cross sections, so that small 

changes in arc length do not affect weld quality. 

Using this technique thin SS plates, (0.05-0.7 mm) were successfully 

given below. 

welded , which, led to many technological applications. Several examples are 



- 117 -

A bellows (0.1-0.2 mm) thick v?as welded to a pipe having a v/all thicknes 

of about 5 ram. An "edge weld" design was chosen (over a "flange veld" design) 

as it is better for large-scale production. Figures 21 and 22 show a joint 

and a micrograph of the weld. 

Fig. 21 

•Rellows welded on both sides to stainless steel pipe 

: Fig. 22. '.•:; 

Micrograph of welded-zone in a bellows joint (etched). Mag: 12X 



- 118 -

A method of controlled welding of SS thermocouple sleeves, with walls up 

to 0.5 mm thick, to adaptors with much thicker walls, was developed. One of 

the major problems solved was the local phenomenon of blowing out the welding 

pool by gas pressure developed inside the sleeve. In Fig. 23, a micrograph of 

the welded zone is shown. 

F i g . 23 

Micrograph of the welded-zone i n a thermocouple j o i n t (e tched) 
Mag: 25X 

Detailed design of the welding zone, use of heat—removal jigs and the 

solution of specific problems were required in the above developments. All 

welds were checked from the point of view of metallographic structure, NDT, as 

well as mechanical behavior, and found to be satisfactory. 
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