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Planing forming mechanism of
integral serrated high finned tube made of aluminum alloy

WAN Zhen-ping', XU Yan-xiao', TANG Yong', XU Gang2

(1. School of Mechanical and Automotive Engineering,
South China University of Technology, Guangzhou 510640, China;
2. College of Mechatronics and Control Engineering, Shenzhen University, Shenzhen 518060, China)

Abstract: The planing forming using several tools at the same time was proposed to produce the integral serrated high
finned tube. By this method, the uncurled chips that are inseparated with base tube are served as integral serrated high
fins. The effects of rake angle and cutting thickness on chip curl were investigated and the planing forming mechanism of
fins namely chip uncurling was discussed. The experimental results show that the conditions of keeping chip uncurling
are that the cutting thickness is 0.15—0.25 mm when the rake angle is 60° or 55°, or the cutting thickness is 0.1-0.2 mm
when the rake angle is 50°. The reason of chip uncurling is that no obvious shear deformation occurs in primary shear zone.
Key words: integral serrated high fins; heat transfer enhancement tube; planing; chip curl
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Fig.1 Integral serrated high finned tubes made of aluminum

alloy
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Fig.2 Schematic drawing of planing forming of integrated

Workpiece

serrated high fins
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Fig.3 Tllustration of experimental device and tool geometry
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Fig.4 Shape of chip curl during planning: (a) New pattern of
chip curl, namely down-curl (y,=55° a~=0.1 mm); (b)
Uncurled chip (y9=55°, a.=0.15 mm); (c) Up-curl chip (yo=
55°, a;=0.15 mm)
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Fig.5 Effects of rake angle and cutting thickness on chip curl
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Fig.8 Microstructures of partially formed chip uncurl: (a) yo=
60°, a.=0.2 mm; (b) y0=60° a.=0.24 mm; (c) yo=55°, a.=0.15

mm
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