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Design and Manufacturing Technology of Heat Exchanger in Air
Compressor for Railroad Vehicle by 3D Printing Process

Moosun Kim
Metropolitan Transit Convergence Research Division, Korea Railroad Research Institute
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Abstract 3D printing technology is a manufacturing process for products, in which polymer and metal materials are
laminated to form structures. It is advantageous for manufacturing parts requiring a high degree of design freedom
and functionality. In addition, it would be a suitable technology for the production of parts for railway vehicles in
the future, due to the need to produce parts in small quantities. In order to fully exploit the advantages of 3D printing
technology, it is necessary to consider the process characteristics during the design of the product. In this study, the
redesign and manufacturing technology of the product considering the performance and process conditions were
studied for the heat exchanger in the air compressor of railway vehicles, as a trial application of the 3D printing
technique. First of all, the design concept to improve the performance of the heat exchanger was defined, and the
design range was specified to satisfy the performance of the present heat exchanger analyzed experimentally. Then,
the detailed design was revised considering the characteristics of the metal 3D printing process, such as the
manufacturing restrictions and production time. Based on the final design, the product was fabricated by the 3D
printing process using aluminum material, and it was confirmed that the dimensional accuracy was satisfied. The
weight of the final product was reduced by 41% compared with the existing products. The results of this study will
make it possible to develop an efficient product design process for 3D printing technology.
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Cooler Fan Air filter

o

Fig. 2. Test for cooling air speed
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Fig. 8. Cross section of (a) tube inside and (b) fins
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Table 1. 3D printing process conditions

parameter value
Layer thickness 30um

Laser power 350W
Laser scan speed 1897mmy/s
Lase distance 0.12mm

Fig. 10. Sequence of process (a) laser printing (b) heat
treatment (c)cutting (d) shot peening (e) cleaning
(f) NC process and (g) final product
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Fig. 11. Dimension accuracy results by 3D scanning
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