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Abstract

The aim of this work is to study the effect of filler metal existence in
between friction stir lap joints of 6061-T6 aluminum alloy, and compared
with standard. Friction stir joint for same material. Similar lap joints
plates of 2mm in thickness are used for this purposes. The stir parameters
are welding speed (23, 60 and 90mm/min), and rotational speed (710 and
960rpm). A K type thermo-couples well placed to recording the
temperature distribution through the welding line. For the temperature
recoding its clearly found that the around 220 C° is quite enough for
doing this process. The use of SnPb filler material reveal that this filler
will be concealed between stir refined grains, and may lead to create
abnormal grain growth (AGQ), because of temperature rising during stir
mixing process. In the case of copper filler metals tearing and
fragmentation of copper sheet is take place by stir process, which lead to
more onion rings. The shear and tensile strength for friction stir lap joints
by using SnPb filler is the lowest, and it's about 40% from parent metal,
however its increased to about 80% for using copper filler metal. The
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hardness in general is the same by comparing with parent metal, however
its increased to about 120 HV when copper filler used. The optimum
welding parameter is; 710 rpm and 90 mm/min.

In present work an artificial Neural Network (ANN) model was
developed for the analysis and simulation of the correlation between the
FSW parameters of aluminum (6061-T6 alloy) plates and shear results of
welding lap joint. The input parameters of the model consist of weld
speed (mm/min), tool rotation velocity (rpm), temperature at local
specimen test C° and thickness filler mm (five input) with constant force.
The outputs of the artificial Neural Network (ANN) model include
property parameters namely shear strength for welding lap joint. The
performance of the training algorithms, The training function selected
here is conjugate gradient backpropagation with (TRAINRP). Other
functions are investigated and compared in the present work cannot
successful in training for these not memory. The number of nodes in the
one hidden layer and two hidden layers affects the response of network
with different types and arrangements activation functions. The
optimization carried out of NN model by change architecture to became
five input neuron, seventeen in first hidden, five in second hidden layer
and one neurons in output of Network. The results showed that the
training algorithm of BP is sufficient enough in reading property shear
under different input parameters above. It was found that the correlation
coefficient values are 0.98639 and 0.99994 for the testing and training
data, respectively and MSE training 3.61e-005.
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