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ABSTRACT Friction stir processing (FSP) was applied to process the as—cast 7075 aluminum alloy
which is not easy to deform and obtain fine microstructure, and the effect of processing parameters on
the microstructure of the stir zone was investigated. By optimizing tool design, processing parameters
and overlapping the FSP passes, the homogeneous structure with fine equiaxed grains has been obtained

in the stir zone.

Furthermore, reducing the tool size and increasing the rotation rate resulted in a

significant improvement in the microstructural homogeneity of the stir zone.
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Table 1 Tool geometries for friction stir processing (FSP)

Tool Shoulder Pin Pin Description
No. diameter diameter length of the
mm mim mm pin
1 22 8 6 Threaded
cylindrical pin
2 22 8 7.8 Threaded
cone-shaped pin
3 16 5 4.8 Threaded

cone-shaped pin
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Fig.1 Microstructure of as—cast 7075Al, alloy, large

second phase particles distributed along grain
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Fig.2 Cross—sectional macrographs of FSP 7075 samples processed by a tool with 22 mm-diameter shoulder and 8 mm—
diameter pin at rotating velocities w and moving velocities v respectively equal to 400 r/min and 50 mm/min (a),
400 r/min and 100 mm/min (b), 600 r/min and 100 mm/min (c), 600 r/min and 200 mm/min (d), 1200 r/min and

400 mm/min (e), (in Fig.2c A—deep corrosion area, B—light corrosion area)
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Fig.3 Microstructures of the areas A (a) and B (b) in Fig.2¢c
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Fig.4 Cross—sectional macrographs of FSP 7075 samples processed by a tool with 22 mm-diameter shoulder and 8 mm-

diameter cone-shaped pin at w and v respectively equal to 400 r/min and 100 mm/min (a), 650 r/min and 100
mm/min (b), 900 r/min and 100 mm/min (c), and two passes: 400 r/min and 100 mm/min plus 600 r/min and 100

mm/min (d)
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Fig.5 Microstructures of areas A (a) and B (b) in Fig.4a, and stir zone of Fig.4d (c)
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Fig.6 Cross—sectional macrographs of FSP 7075 samples processed by a tool with 16 mm-diameter shoulder and 5 mm—
diameter cone-shaped pin at 400 r/min and 100 mm/min (), 600 r/min and 100 mm/min (b), 800 r/min and 100

mm/min (c), and 1200 r/min and 100 mm/min (d}
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Fig.7 Microstructure of stir zone as shown in Fig.6d
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