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The Influence by Stylus Tip Radius and Measuring force on the
Stylus Type Surface Roughness Tester

Myung-Soon Kang, Eung-Kyo Han, Dong-Ho Kwon and Nahm-Gyoo Cho

ABSTACT

The measuring Method by stylus, which measures surface roughness, has been
widely used since G. Schmaltz developed the first equipment of that type.

With the resent development of the measuring method by stylus, surface rough-
ness testing instruments of the very high magnification ratio, hundreds of thousands,
are manufactured.

However, as the techniques of the high precision roughness measurement are
being required, the response problems due to the tip shapes and the plastic deforma-
tions of measured surfaces due to the measured surface of mild material are to be
serious factors.

In this study, diamond stylus of tip radius 0.5um, 2um, 5um and 10um were
used under the measuring force of 0.01gf, 0.02gf, 0.07gf, 0.4gf and 1.6gf, and from
the experimental data, maximum measured value decrements between 2umR stylus
and 5umR stylus, 2umR stylus and 10umR stylus are 22% and 31%, respectively
when the measured value of 2umR stylus goes to 0.01um Ra, A c2.5mm. And it is
shown that plastic deformations on the measured surface are proportional to W/R
(W; measured force, R;stylus tip radius).
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B : Width of the plastic deformation
(um)

f {X): Output wave from input wave
g(X)

f(S): Output wave from input wave
gt(X)

g(X): Input wave of cosine curve form

g(X): Input wave of sinusoidal curve
form

H : Height of the plastic deforma-
tion {um)

HB : Brinell hardness

Nomenclature

L : Traversing length

o' : Center point of stylus

R : Stylus tip radius (um)

Ra : Arithmetical mean deviation

R nax: Maximum height of irregularities
Rz : Ten point height of irregularities
T : A period of cosine curve

w : Measuring force (gf)

0 : Tangential angle between g(X)

curve and X axis
: Inclination of the g(X) curve
¥ : W/R
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