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A Study on Surface Integrity in Ground Layers
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Abstract
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The design of structures of modern industry has developed to satisfy stringent service,

reliability and safety. Up to now, geometric profile which means surface roughness and

dimension accuracy is mainly treated in manufacturing process of work surface, But it

is inevitable to evaluate changes of surface geometry as well as the nature of alterations

in surface layers because surface of workpiece changes as a result of phase transformation,

chemical changes, plastic deformation and stress changes,

This paper is to present principal data for safety design by verifying the effect of grinding

conditions and method in grinding layers and to explain the method of measuring surface

integrity.

In this paper, structural steel (SM20C) is used as a workpiece, Of integrity, surface

roughness in view of surface texture is analyzed by frequency domain and residual stress,

structures and defect of ground layers in view of surface metallurgy are investigated.

The results are as follows,

L.

With the increase of table feed, the surface
roughness in both wet and dry increases,
The frequencies affecting surface
roughness exist within 200Hz and the
dominant effect of a certain frequency
doesn't exist because of irregular array of
cutting edges,.

By comparing the rate of the increase of

surface roughness, the rate is primarily
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affected by cross feed, Also surface
roughness is affected within 200Hz in
frequency domain and the ruling effect of
a certain frequency doesn't exist,
With the increase of table feed,

residual stress in wet decreases and tran-

tensile

sition point in which the sign of stress
changes becomes closer to the surface
region, Also maximum residual stress in

both directions transforms the tensile into



the compressive,

Up to the 23m/min,
stress in dry increases and in that feed the
Max-

like one in wet,

tensile residual

tensile becomes the compressive,
imum residal stress,

transforms the tensile into the com-

pressive,
4. With the increase of cross feed, tensile
residual stress decreases, In dry only

compressive residual stress exists over
1. 5mm/pass and the magnitude of stress
increases more and more, Therefore
maximum residual stress in both directions
transforms the tensile into the comp-
ressive. But maximum compressive re-
sidual stress is not largely affected with
respect to increase of cross feed.
5 Generally, grinding surface consists of
overlapped groove and cavity, void,
ploughing, back transformed, crater,
plastic flow, transformation of debris can
be observed, Depending upon quantity,
these defects always exist in grinding
process and directly have an influence on

surface roughness,
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“The Surface Integrity of Machined and
Ground High Strength Steel”
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Fig. 3-2 Characteristics of Surface Roughness at Table
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Fig. 3-3 Characteristics of Surface Roughness at
Table Feed of 8m/min
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Fig. 3-14 The Effect of Cross Feed for Max. Residual
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