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Due to the high strength to weight ratio of aluminum and carbon fiber, The use of these two materials
and their connection to each other is expanding in the automotive and aerospace industry. The main
purpose of this research is to connect three layers of sheets to each other layer by layer, consisting of
two layers of aluminum 6061 T6 on both sides with a thickness of 1 mm and a layer of CFRP with a
thickness of 0.7 mm in the middle, which was done successfully. 15 pieces of aluminum and CFRP
sheets were divided into 25 x 60 mm pieces connected to each other layer by layer using ultrasonic
metal welding machine. Finally, with the tensile testing machine, the shear tensile strength of the weld
cross-section of all 15 test samples was calculated and measured. The design of the experiment was
done with the response surface method, the box behnken type, and three parameters of power, time,
and pressure, each at three levels, are considered as variable parameters. In order to design the
experiment as well as analyze and check the test data, Design Expert software has been used. In the
following, the graphs of the influence of each of the parameters were extracted and the optimal
parameters were also obtained. The highest shear tensile strength was obtained with power
parameters of 1400 watt, time of 0.4 seconds and pressure of 7 bar equal to about 92 MPa.
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