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ARTICLE INFORMATION ABSTRACT

Hot gas forming process forms materials with low formability or high strength at room temperature
such as aluminum, magnesium and titanium. With increasing temperature, the formability of these
metals increases and the strength decreases. In this process, for producing products with desirable
properties, determination of optimal parameters is essential. In this study, hot gas forming process was
investigated numerically by using Abaqus software, and the effects of input parameters on the outputs
Hot metal gas forming, Optimization were studied by analyzing simulation results. In order to validate simulation results, the experimental
Genetic algorithm test was carried out by using hot gas forming setup. For modeling hot gas forming process, artificial
Neural network neural network and regression models was created by using data obtained from the numerical simulation
Regression model and then the accuracy of these models was examined. In these models, pressure, axial feeding and time
were assumed as input parameters and the radius, minimum and maximum thickness were considered as
output. In the next stage, best model was used as input function in multi-objective genetic optimization
algorithm to obtain Pareto front and optimum process parameters. Optimum parameters were obtained
as follows: pressure 15.82bar, axial feeding 2.76mm and time 69.02s. In addition, values of radius
corner, minimum and maximum thickness achieved from using optimum parameters are 4.43mm,
0.808mm and 1.93mm respectively.
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4.85 0.85 1.90 30 3 15.84 1
4.23 0.77 1.48 90 0 15.84 2
5.32 0.85 1.48 90 0 13.2 3
59 0.92 1.67 30 15 13.2 4
5.35 0.85 1.48 30 0 14.52 5
5.04 0.86 1.89 60 3 14.52 6
432 0.8 1.96 90 3 15.84 7
4.96 0.84 1.74 60 15 14.52 8
5.86 0.9 1.48 30 0 13.2 9
5.53 0.89 1.87 30 3 14.52 10
4.45 0.8 177 60 15 15.84 11
5.94 0.94 1.82 30 3 13.2 12
48 0.83 1.72 30 15 15.84 13
5.69 091 1.85 60 3 13.2 14
4.73 0.82 143 30 0 15.84 15
4.90 0.82 1.48 60 0 14.52 16
4.27 0.79 1.79 90 15 15.84 17
4.74 0.82 1.76 90 15 14.52 18
5.65 0.89 171 60 15 13.2 19
5.4 0.87 1.73 90 15 13.2 20
5.48 0.89 1.89 90 3 13.2 21
4.80 0.84 1.92 90 3 14.52 22
5.44 0.87 1.70 30 15 14.52 23
4.41 0.78 1.48 60 0 15.84 24
4.68 0.81 1.48 90 0 14.52 25
4.50 0.81 1.93 60 3 15.84 26
5.6 0.87 1.43 60 0 13.2 27

6
5.6 === Pressure  =fff== Axial feeding Time

wv
N
i

Radius (mm)
» »
£ oo

4 T 1
0 0.5 al

Pressure- Axial feeding- Time
Fig. 9 Effect of input parameters on the corner radius
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on the simulation and prediction of regression model
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Table 4 Comparison between simulation and regression model result in
optimum point
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Fig. 17 final specimen produced by using the optimal parameters
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