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Development of Friction Stir Spot Welding for Steel Sheets |

Effects of the change of a tool shape

SAKAMURA Masaru, OHISHI Kaoru, TAKEYASU Yoshihiro, TSUMURA Takuya* and NAKATA Kazuhiro™

A friction stir spot welding process, in which a newly devised rotating tool was employed, was applied to a lap joint of low
carbon steel (SPCC) with 1 mm thick. The newly devised rotating tool has a spherical probe at the edge. Consequently, the
maximum tensile failure load of the lap joint increased with increasing of the plunged depth. By using the backing plate on
which there was a hollow, the maximum tensile failure load became still higher. When a silicon nitride was used as the spherical
probe at the condition of the plunged depth: 2.5mm, the tool rotation speed: 1500RPM and the depth and the curvature radius of
the hollow on the backing plate: 1mm and R8, the maximum tensile failure load was 5.5kN at minimum, 7.4kN at average and
9.0kN at maximum. Some kinds of ceramics were applied to this process. It was concluded that a silicon nitride was most suit-
able as the spherical probe. But, even if a silicon nitride was used with the tool rotation speed of 1500RPM and the plunged
depth of 1.6mm, the shoulder part of the spherical probe was worn after several hundred points were welded. The life of this
tool was less than 1000 points. When the tool rotation speed was changed from 1500RPM to 760RPM, the spherical probe was
hardly worn after 2505 points were welded. We could restrain the decline of the maximum tensile failure load.
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