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High Quality—High Speed Friction Stir Welding of 304 Austenitic Stainless Steel

Takeshi ISHIKAWA, Hidetoshi Fuin, Kazuo GENCHI, Shunichi Iwakl1, Shigeki MATSUOKA and Kiyoshi NOGI

Synopsis

: Although several studies on the friction stir welding of high temperature materials have recently been reported, their practical use has not yet

occurred due to some problems to be solved such as decreases in the corrosion resistance and joint efficiency during a high-speed joining. In

this study, the effect of the welding speed on the joint efficiency was investigated in detail. As a result, it has been clarified that at a rotational

speed of 600 rpm, the friction stir welding of 304 austenitic stainless steel is possible up to the joining speed of 1200 mm/min, and the tensile

strength of the joint exceeds that of the parent material up to the joining speed of 1150 mm/min. In addition, the corrosion resistance is sig-

nificantly improved at the higher welding speeds. No rust was observed during the salt spray testing of the 1000 mm/min joint. Thus, an in-

crease in the welding speed can improve productivity and the product quality by decreasing corroded region. These results are expected to

extend to an actual application to products by further improving the technology.

Key words: tensile strength; high-speed friction stir welding; joint efficiency; hardness distribution; macro structure; micro structure; corrosion resis-

tance.
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Table 1. Chemical composition and mechanical properties of 304 stainless steel.
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Fig. 1. Designated of welding tool.
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Fig. 2. Appearance of a joint obtained at welding speed of
1200 mm/min.
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. 3. Tensile strength of 304 stainless steel joints.

Fig. 4. Appearance of 1000 mm/min joints after tensile
tests.
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Fig. 5. Cross sections of 304 stainless steel joints welded

at different welding speeds.
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Fig. 6. Corrosion test results by salt spray test.
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Fig. 8. Effect of FSW speed on grain size.

(a) Parent material

(d) 1000mm/min (e) 1200mm/min

(b) 60mm/min

(c) 600mm/min

(f) Defect of 1200mm/min

Fig. 7. Microstructures of 304 stainless steel stir zone formed at different welding speeds.
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Fig. 9. Hardness distribution at different FSW speeds.
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