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Abstract

Flexible forming technology has advantages in sheet metal forming, because it can be implemented to produce various
shaped molds using a single apparatus. Due to this advantage, it is possible to apply it to the manufacture of an aircraft
winglet mold. Presently, most aircraft winglets are manufactured from composite materials. Therefore, the mold for the
curing process is an essential element in the fabrication of such composite materials. Compared to conventional mold
forming, flexible forming has some advantages such as reduced manufacturing cost and uniformity of mold thickness. If the
thickness of the mold is consistent, then the heat transfer will occur uniformly during the curing process leading to improved
formability of the composite material. In the current study, numerical simulations were performed to investigate the
possibility of flexible forming for manufacturing of the winglet mold. In order to match the size of the actual product, the
shape of objective surface was divided to fit the dimensions of the apparatus. The results from the numerical simulations are
compared with the objective surface to verify the accuracy. In conclusion, the current study confirms the feasibility and the

potential to manufacture winglet molds by flexible forming.
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Fig. 1 Objective shape of numerical simulation
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Table 1 Material properties of the SS400

Material properties Values

Young’s modulus (GPa) 210.00

Poisson’s ratio 0.26

Yield strength (MPa) 320.00
Ultimate strength (MPa) 580.00
Density (g/cc) 7.85
Flow stress curve K (MPa) 824.89
(c=K&g") n 0.27
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Fig. 3 Stress-Strain curve about SS400
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Fig. 5 Numerical simulation results of each segment (stress & strain distribution)
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