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Optimization of Expanding Velocity for a High-speed Tube Expander Using a Genetic
Algorithm with a Neural Network

Won-Jee Chung*, Jae-Lyang Kim', Jin-Han Kim™, Dae-Sun Hong™", Hung-Sik Kang™™"", Dong-Sung Kim™™

{ Abstract }

This paper presents the optimization of expanding velocity for tube expanding process in the manufacturing of a heat
exchanger. In specific, the expanding velocity has a great influence on the performance of a heat exchanger because it
is a key variable determining the quantity of tube expanding at assembly stage as well as a key parameter determining
overall production rate. The simulation showed that the genetic algorithm used in this paper resulted in the optimal tube
expanding velocity by performing the following series of iteration; the generation of arbitrary population for tube expanding
parameters, consequently the generation of tube expanding velocities, the evaluation of tube expanding quantity using the
pre-trained data of plastic deformation by means of a neural network, and finally the generation of next population using
a penalty function and a Roulette wheel method.
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Fig. 3 Tube Expanding Velocity Profile

Table 1 Constraints for the Case of H, = 9.52mm

Desirable Tube Stroke of Tube
Hair pin Diameter | Expanding quantiy Expanding
(Hp) (&) (&)
0.310mm
9.5

2mm (Outside Diameter) 800mm
Range of V) Range of ¥, | Expanding Time(t;)
0~ 50mmny's 50~ 160mm/s 6sec
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Fig. 4 Section of Heat Exchanger(after Tube Expanding)
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