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Effects of Rolling Numbers and Feeds on Surface
Deformation in Surface Rolling of Cast Iron

Kweng-Soo Yuck* Yong-Chul Lee}* Soo-Heon Kwak**

Abstract

The surface rolling for cylindrical surface of a grey cast iron was carried out
using a lathe with a simple newly—designed tool system. A surface rolling tool used
was steel ball whose diameter was 3/8 inch (9.525mm)

The effects of rolling feeds and number of rolling on surface rolling were
investigated. The confact pressure between ball and workpiece which was considered
as Hertz's contact problem was examined and the track of motion of a ball on
the cylindrical surface of a workpiece was measured according to the rolling feed.

The results obtained were as follows;

1. The roughness of the machined surface which was originally 5.3~28 umRz
decreased to 1.2~5 umRz according to rolling feeds and numbers of rolling.

2. The hardness increased from Hv 260 to Hv 290~310 through 2~4 rollings
according to the roughness of machined surfaces.
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3. The reduction of diameter was found to be proportional to the variations of
roughnesses of previous machined surfaces. About 60% to 90% of reduction in
diameter was made during the first rolling process.

4. An equation relating the reduction of diameter and the variation of surface
roughness after surface rolling was presented using a geometric surface model.

5. An equation for the calculation of dynamic contact area between pressure ball

and workpiece according to the rolling feed was presented.
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