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The present study investigated the feasibility of producing strong and defect-free joints between 1050
aluminum and pure copper sheets by micro friction stir welding using ordinary and new tools. By analyzing
the results of the tensile test and signal to noise analysis, the average maximum ultimate tensile strength of the
joints is reported to be 88 MPa, when using the parameters of rotational speed, traverse speed, and offset of
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Intermetallic compounds

the tool with levels of 2400 rpm, 40 mm/min and 0.25 mm. The variance analysis also showed that the
parameters of rotational speed and traverse speed had the most significant effect on the joints' tensile strength.
The maximum and minimum values obtained from the microhardness test were recorded for the weld nugget
zone and the heat-affected aluminum zone, respectively, equal to 192 HV and 21 HV. The X-ray diffraction
test results on optimal samples showed intermetallic compounds such as CuAl, and CuyAls in the welding
area. The tensile strength of the joints created is strongly dependent on the formation of these intermetallic
compounds.
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Fig. 6 Diagram of signal to noise ratio of each parameter for tensile
strength
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Fig. 4 a) Sampling of joints, b) Tensile test specimen
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Fig. 7 The contribution of each parameter to the tensile strength of the
joints
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Table 9 Mechanical properties and failure location of tensile test
specimens
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Fig. 10 Optimal joints made with the pinless tool
O s ll b oads sloyl gllae c¥lasl Yo STl

O e IRl b oYL CaSl Jore g (288 Canglie A Jgux
Table 8 Tensile strength and failure location of joints created with the
pinless tool
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Fig. 11 Microhardness diagram of the weld cross-section
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Fig. 12 X-ray diffraction pattern of Optimal sample
A digas wSol andl ily (oo SINY JSCl

Cast B sl Aasl o sl
Fig. 13 SEM image of the weld cross-section with different
magnifications
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Fig. 14 Optical microscope image of the weld cross section
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Fig. 16 SEM images of the failure surface of the tensile specimen
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Fig. 15 Thin intermetallic layer created at the junction of aluminum and
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