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Experimental Study on the Conventional Spinnability
of Steel Sheets
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Abstract

This study is related with the development of CNC spinning machine and the axisymmetric conventional spinning such

as drum type and conical type steel shells. The CNC spinning machine is constructed with heavy duty frame and the

hydraulic servo system is applied in order to give the exactness of motion control. The experiment has been carried out

considering feeding velocity, mandrel shape, and the corner radius of mandrel and forming rollers. As a result of

experiment, the limiting spinning ratio and thickness strain distribution are obtained and it can be seen that the spinnability

is dominant to the feeding velocity and corner radius of forming roller. This research can contribute to the development of

axisymmetric mechanical part which is applicable to automotive and aerospace industry.
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Table 1 Specification of spinning machine

Center height 1050mm
Distance between centers 620mm
Workpiece length, max 600mm
Workpiece diameter 50-480mm
Longitudinal travel of saddle 300mm
Transverse travel of saddle 300mm
Longitudinal thrust of saddle 160kN
Transverse thrust of saddle 160kN
Speed of saddle, variable 0-1.5m/min
Tail stock stroke 300mm
Tail stock thrust 250kN
Ejector stroke 50mm
Ejecting force 40kN
Speed of main spindle 583rpm
Hydraulic motor 11kW

Fig. 1 Photo of spinning machine developed
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Fig. 2 Working space of CNC spinning machine

Fig. 4 Schematic diagram of conventional spinning
for the axisymmetric shells

Table 3 Test conditions of spinning

Flg 3 X-Y table of spinning machine

Standard | Variable
Table 2 Results of tensile test condition | condition
Yield strength(MPa) 190.51 Diameter(Dy, mm) 80 -
Tensile strength(MPa) 291.45 Mandrel | Corner-R( o y, mm) 5 10
Elongation(%) 48.97 Conical angle(2 @) 0° 207,40
R-value 1.8 Diameter(Dg, mm) 160 -
- i = _ =022 Roller
Work-hardening(MPa) o =506.28 Corner-R( p g, mm) 5 2.7, 10
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(a) Failure(wrinkling and fracture)

(b) Surface defects
Fig. 5 Photo of spun cups with defects
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(c) Comparison of roller corner radius

Fig. 9 Thickness distribution of spun shells at the
case of drum type( 0 y=5mm)
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(c) Comparison of roller corner radius

Fig.10 Thickness distribution of spun shells at the
case of drum type( o y=10mm)
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(¢) Comparison of roller corner radius

Fig.11 Thickness distribution of spun shells at the
case of conical type( @ y=10° )
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(c) Comparison of roller corner radius

Fig.12 Thickness distribution of spun shells at the
case of conical type( a =20° )
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