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A study on the fixing effect according to the area of the pressing
portion of the hollow shaft
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Abstract The pressing force to fix a material must be appropriately selected according to the mechanical
properties and shape of the material. However, the proper pressing force for fixing a workpiece in
processes like CNC turning is not considered much, and the workpiece is generally fixed under the
pressure and fixing conditions set by the manufacturer of the processing machine. Often, the pressing
force is arbitrarily adjusted, or the contact area of the pressing part is adjusted, but this adjustment is
based only on the experience of the machine operator and hence is not proper. Notably, the effect of
the pressing force on the workpiece varies depending on the contact area of the pressing part. Hence,
this research examined the deformation and stress of the workpiece according to the contact area of
the pressing part expressed in terms of the contact width and length and analyzed the pressurization
effect of the force based on the examination. In particular, the study was conducted using a structural
analysis method on a hollow shaft made of SM45C, a mechanical structural steel. The study showed that
an increase in the contact width rather than length of the pressing part was more effective in fixing the

workpiece.
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Fig. 1. Universal chuck and 3D model for structural
analysis
(a)Universal chuck (b)Fixing a workpiece (c) 3D model
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Table 1. Result of structural analysis at a fixed
pressure of 30 bar

Width xlength Number of Maximum Maximum

(mmd) clements/nodes Deformation Stress

(mm) (MPa)
20%20 74503/47834 | 8.447e-04 5.125¢
20%25 74524/47881 8.966e-04 5.600e
20x30 75187/48308 9.273e-04 5.895e
25%20 70263/44847 9.722e-04 6.268e
25x%25 70974/45263 1.032e-03 6.834e
25%30 68788/43792 1.066e-03 7.149¢
30%20 48982/30694 1.062¢-03 7.301e
30x%25 48916/30755 1.125e-03 7.890e
30%30 71260/45481 1.162¢-03 8.255e
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URES (mm)
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ig. 2. Deformation distribution according to area
changes of the pressing portion
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won Mises (N/mm2 (MPa))
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Fig. 4. Stress distribution according to area changes
of the pressing portion
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