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Moosa sajed | A review of rotary friction-based solid-state joining
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Abstract: Solid-state welding and processing methods will be an alternative to joining

lightweight metals that cannot be welded using conventional fusion welding processes.

Seyed Mohammad
Hossein Seyedkashi
Professor, Department of

After three decades after its invention, FSW is the first choice in joining high-strength
aluminum alloys with an application in automotive and aerospace. The process is also

Mechanical Engineering, capable of joining other alloys too. Due to the success of FSW, it was considered for more
University of complicated applications and joining high-strength alloys. It should be noted that FSW is

Birjand, Birjand

not the only successful rotary friction-based solid-state welding process. In recent years,

friction hydro-pillar processing (FHPP) which is successful in repairing surface and body
cracks and defects of different steel grades is also very interesting. In the present study,
main rotary friction-based welding and processing methods are introduced and discussed
in two major classes including friction stir welding and friction hydro-pillar processing.

Keywords: Solid-state welding, Friction stir welding, Friction hydro-pillar processing,

rotary friction, aluminum alloys, Steel
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1 Additive Manufacturing (AM)
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4 Advancing side
5 Retracting/cooling stage

1 Plunging stage
2 Dwelling stage
3 Welding stage
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3 Bobbin tool FSW (BTFSW)
4 Twin tool FSW (TTFSW)
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! Stationary shoulder FSW (SSFSW)
2 Reverse dual rotation FSW (RDRFSW)
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! Dual rotation speed FSW (DRSFSW)
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8 Norsk Hydro

® Conventional FSSW

! Refill FSSW

1 Rotating anvil FSSW
1 Double-sided FSSW
1 Stitch FSSW

1 Swing FSSW

AN

! Self-reacting

2 Root flaw defect

3 Counter rotating twin tool

4 Self-supporting tool

5 Sumitomo Light Metal Industries, Ltd
¢ Mazda

7 Kawasaki Heavy Industries, Ltd
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¢ Friction stir blind riveting (FSBR)

7 Rotation friction drilling riveting (RFDR)
8 Friction self-piercing riveting (FSPR)

® University of Toledo

1 Friction stir scribe (FSS)
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! Friction hydro pillar processing (FHPP)
2 Friction taper stud welding (FTSW)

3 Self piercing riveting (SPR)

4 Friction stir riveting (FSR)

5 Friction riveting (FR)
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8 Replaced feeding

% Surface gas alloying

1 Cold Spray (CS)

1 friction stir surface processifg (FSSP)
1 Thermal spray

1 Hematite (Fe203)

! Metal matrix composites
2 Plasma spraying

3 Thermal spraying

4 Electroplated coating

5 Hard anodizing

¢ Laser surface alloying

7 Synchronous feeding
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¢ Friction hydro pillar processing (FHPP)
7 Friction interlayer (FI)

8 Heat affected zone (HAZ)

® The dynamic mesh method
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! The welding institute

2 Friction taper plug welding (FTPW)

3 Friction hydro pillar processing (FHPP)
4 Friction stitch welding

5 Friction stitch welding
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2 Crack tip opening displacement (CTOD)
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