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Formability of Flow Turning Process

S. Choi, S. S. Kim, K. H. Na and D. J. Cha

Abstract

The flow tuming process, an incremental forming process, is a cost-effective forming method for
axi-symmetric intricate parts to net shape. However, the flow tuming process shows a fairly complicated
deformation, it is very difficult to obtain satisfactory results. Therefore extensive experimental and
analytical research has not been carried out. In this study, an 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 clearance was controlled in
order to achieve the precision product which is comparable to deep drawing one. And also thickness and
diameter distributions of a multistage cup obtained by flow turning process were observed and compared
with those of a commercial product produced by conventional deep drawing.

Key Words : Flow Tuming Process, Spring Back, Feed Rate, Tool Path, Angle of Roller

Holder, Corner Radius of Roller, Clearance.
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Fig. 6 Comparison of thickness distribution with respect
to various feed rates.(a=7",Rr=12mm,c=2.80mm)
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Fig. 9 Comparison of thickness distribution and with
respect to various feed rate (taper application
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Fig. 11 Comparison of thickness distribution and with
respect to various feed rate ( taper application
3°, a=7", Rr=12mm, ¢=2.77mm)
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Table 1 Comparison of thickness distribution with
respect to clearance

Measuring position

Tagirf?oRig?hZSnagfm R e
v=l TV | mm|mm|mm| mm| Geviabon
¢=0.88mm 280|288} 286[ 289] 0,09
=2.80mm 27|279] 281 ] 283] 0.8
¢=2.TTmm 280(277|279] 282 0.2

Process product [2.75|2.83(2.85i287| 0.12

¢=2.80mm c=2.83
a=7", Rr=12mm, v =1.5mm/rev, taper application= 3°

¢=2.77mm

Fig. 13 Comparison of deformed shapes

Fig. 14 Photograph of the optimized product
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