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Abstract

Sheet hydroforming process is required expensive and high-quality dies and equipment to produce
parts. It makes a high mixed low-volume production become very costly. Therefore, this research is aimed
to propose and investigate the possibility to produce a low-cost hydroforming by using a 3D printing
technology with PLA filament to manufacture the die insert and a household water pressure pump modeled
Bosch AQT 33-11 to generate the forming pressure. This investigation was divided into forming of 2 types
of the hydroformed parts, namely 1) a simple dome configuration and 2) an embossing part by using SUS
304 sheet with the thickness of 0.6 and 0.4 mm, respectively. The experiments were performed with a
constant pressure of 80 bars (the max pressure of the pump) and the clamping force of 30 tons. The simple
dome and embossing parts were successfully formed without any crack and wrinkle. The die inserts
after used are still in the working conditions without any damage. This technique was compared with the
traditional stamping process in 3 criteria; production time, product quality and cost. The results show the
3D-printing technology takes more production time than that of the stamping process. However, for the
part quality in term of a surface quality and thickness distributions, the 3D-printing could provide much
better quality. The overall cost to produce the low volume product, in this study is lower than 3,651 parts,
the 3D-printing is cheaper. Therefore, the proposed concept of employing 3D-printing and a commercial
water pressure pump would be alternative to replace the conventional stamping process in the future.

Keywords: Sheet Hydroforming, 3D Printing Technology, Low Cost

Please cite this article as: A. Kamnean, T. Intarakumthornchai, R. Kesvarakul, S. Olarnrithinun, and Y. Aue-u-lan, “Investigation
of low cost in high pressure sheet hydroforming with 3D printing technology,” The Journal of KMUTNB, vol. 30, no. 1,
pp. 26-35, Jan.—-Mar. 2020 (in Thai).
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