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Springback Reduction of Multi-step Cylindrical Cup
in Spinning Process.

JoongEon Park*, WooYoung Lee**, Seogou Choi***, SeungSoo Kim***, KyoungHoan Na***

ABSTRACT

Spinning process is a chipless metal forming method for axi-symmetric parts, which is more economical,
efficient and versatile method for producing parts than the other sheet metal forming process such as stamping or
deep drawing. In this study, a fundamental experiment was conducted to improve productivity with process
parameters such as tool path, angle of roller holder(a), feed rate( v ) and comer radius of forming roller(Rr). These
factors were selected as variables in the experiment because they were most likely expected to have an effect on

spring back. The empirical results were analyzed to know how much spring back was affected by these factors.
And also thickness and diameter distribution of a multistage cup obtained by spinning process were observed and
compared with those of a commercial product produced by conventional deep drawing.
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Spinning process(2:¥]'d & A), Spring back(~X % M), Comer radius of roller(Z 2] 51 ¥7),

Angle of roller holder(Zed = Z+x).
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Fig. 1 Spinning process.
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Table 1 Mechanical properties and chemical
compositions of workpiece.
Thickness 28
[mm]
. Tensile
Mecharr?cal strength 28
workpiece properties {kg/mnf]
[SPHD] Elongation | t0=2.5~3.2mm
[%] 33~35
chemical p 0.04
compositions C 0.10
(%) Mn 0.50
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Table 2 Experimental conditions of spinning

process.
Blank Diameter(Do) 206mm
Blank Thickness(to) 2.8mm
Clearance(c) 2.8mm
Material SPHD
Mandrel Diameter(d) & 144.5mm
Forming Roller Dia.(Dr) & 180mm
Forming Roller Corner
Radius(Rr) 6. 8, 10, 12mm
Angle of Roller o mo 1o
Holder(a) 557 10
Spindle sp.eed of 598 tpm
revolution

Forming Roller
Feed Rate( v)

0.5, 1.0, 1.5mm/rev

Work Piece

Reverse application

Taper application ﬁ[

Fig. 4 Optimized tool path for the targer product.
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Fig. 8 Diameter distribution with respect to feed
rate and angle of roller holder.
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Fig. 9 Comparison of thickness distribution and
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