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Effects of Forming Depth on the Deformation Behavior of
Cup-like Tubes in Tube Spinning Process

Y. C. Shin, D. J. Yoon, S. J. Lim, H. J. Choi
(Received July 5, 2012 / Revised August 17, 2012 / Accepted August 27, 2012)

Abstract

The aim of this study was to investigate the effects of forming depth on the deformation behavior of cup-like tubes
made of AISI1020 steel in tube spinning process. Spinning process was performed on cup-like tubes, which had an inner
diameter of 34mm and thicknesses of 7, 8.5 or 11.5mm. The forming depths achieved were 3, 4, and 5.5mm. The complex
deformation behaviors occurring during the tube spinning process was explained using the experimental results. Also
analyzed were the causes of the material buildup and the bulge defect of inner surface, observed on cross section of tubes.
The relationship between tube spinning conditions and the height of bulge defect was examined. The results indicate that
bulge defect is increased with a decrease of the forming depth. Moreover, a critical forming depth exists for preventing the
generation of the bulge defect in the tube spinning process. The present results will be useful for future decisions of

forming depths for successful tube spinning of cup-like tubes.
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Fig. 3 Roller shape

Table 1 Dimensions of workpiece and the process

conditions
Parameter Value

Workpiece(tube)
Inner diameter 34mm
Outer diameter(OD) 48,51, 57mm
(Wall thickness) (7, 8.5, 11.5mm)
Initial length 64mm

Spinning Conditions

Forming Depth(FD) 2,4,5.5mm
Axial feed rate 0.6mm/rev
Speed of rotation 300rpm
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(a) Outer Diameter 57mm
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(c) Outer Diameter 48mm

FD: 5.5mm > Crack

FD: 5.5mm > Crack

« FD: Forming Depth

Fig. 5 Spun tubes with different forming depths
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Fig. 6 Comparisons of section profiles
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