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Experimental Study on Simple Dimensionless
Parameter in Higher Pair
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ABSTRACT

It is important to have exact informations on the real contact mechanism between spheres and rough
plates under various normal loads, sphere diameters and combined surface roughnesses.

Most previous papers have proposed the questions of the errors which might be incurred when the
Hertzian theory is used to calculated the contact deformation and the contact pressure of practical higher
pair.

So, this study investigates the real contact deformation between a rough sphere and a rough plate by
three experimental methods far from any assumptions and theorems. The soot coating method among
them is used successfully.

Accordingly, this study presents the simple dimensionless parameter to predict such errors to oceur in
the design of high pair members and to govern the real mechanism of two-body higher pair.
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Table 1 Types and properties of test specimens

#&& A7 A3t Fig. 2(1)(a)9 2ol £&
o E5-Ed IeEHRE S .

N Dimension Block Surface condition Mach. H a, E v Mat
0. .
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30X 30X . 10-0. .
1 Cdal § 0.10-0.19 1.11-1.80 0.85-1.19 G-S
40X40X100 1 (0.15) #1200
30x30X11 6 0.23-0.29 .
2 2.05-2.43 1.31-2.95 G.S
40X 40X 100 1 (0.26) #1000
30%x30x11 6 0.31-0.39 G.S
3 2.51-3.29 2.50-3.04
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4 3.32-4.31 2. 60-3.55 18-19 176 206 0.3 SM25C
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(2) Specifications of plate specimen

Fig. 2 Test specimens for contact experiment of plates

with spheres
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Fig. 3 Schematic digram of experimental apparatus
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Fig. 4 Relation between contact width a, and simple
dimensionless parameter P to govern real
contact mechanism(D=12.0mm)
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Fig. 5 Relation between contact width a, and simple
dimensionless parameter P to governreal
contact mechanism(D=36. 2mm)
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