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Abstract

The Friction Stir Welding (FSW) has mainly been used for making butt joints in Al alloys. Development
of FSW would expand the number of applications. The FSW is a relatively solid-state joining process. This
study possibility of a welding between C1020 and Al6063 by means of FSW has fundamentally clarified.
The primary process parameters, such as a rotating speed, rotating direction of tool and off-set of pin periphery
from materials interface were optimize, respectively.
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Table 1. Chemical composition of material (wt%)

Si Fe Cu Mn Mg Cr Zn Ti Al
A6063 0.46 0.28 0.05 0.03 0.55 0.02 0.02 0.02 Bal.
C1020 99.97
Table 2. Mechanical properties of alloys (backing plate)S #|2Fsle] ¥ Al AEle sk
Tensile strength Hardness of o8] A|Ae UHFHAS WA S} T} o|w] =z
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Fig. 1. Schematic of friction stir welding process. Fig. 2. Schematic of Off-set pin.
Table 3. Friction stir welded conditions
Specimen No Off set distance between interface | Rotating speed Tool force Tool tilt Welding s.peed
and tool center (mm) (rpm) (kN) ) (mm/min)
A +2.2
B +2.0
C 0
D 20 1600
E 2y 1800 9.8 3 100
F 3 2000
G 24
H 2.5
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Fig. 3. (a) Appearances of bead, (b) Schematic of
material flow at clockwise rotating of pin.
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Fig. 4. (a) Appearances of bead, (b) Schematic of
material flow at counterclockwise rotating of pin.
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Fig. 5. Relationship between tensile strength of a joint
and pin offset distance.
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surface side schematic
a) _ Pin enterq-
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Interface
Fig. 6. Fracture appearance of joint.
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Fig. 7. Joint bead shape of cross section macrostructure (SN : B~H at 1800 rpm).
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Fig. 8. Plastic flow of joint: (a) Rotating tool schematic diameter, (b) Flow joint.
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Fig. 9. Hardness distribution of friction stir welding
across to top, mid and bottom (SN : G, 1800 rpm).
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Fig. 10. EPMA overview of the cross-section. (a) Al-Ka,
(b) Cu-Ka, (c) Cu-Al (SN : G, 1800 rpm).

Fig. 11. Macroscopic and SEM overview of the cross-
section (a) interface, (b),(c),(d) bottom (SN : G,
1800 rpm).
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