Tribol. Lubr., Vol. 36, No. 3 June 2020, pp. 147~152 ISSN 2713-8011(Print) « 2713-802X(Online)
Tribology and Lubricants http://Journal.tribology kr

DOI https://doi.org/10.9725/kts.2020.36.3.147 |

Sat ¥ BE 2MoIM HSH 0jny sl 2t 0@

S AAE ATY HE3DZAY &/ R AT

On the Slipping Phenomenon in Adhesive Complete Contact Problem

Hyung-Kyu Kim'
Principal Researcher, Advanced 3D Printing Technology Development Division,

Korea Atomic Energy Research Institute
(Received April 20, 2020 ; Revised June 4, 2020 ; Accepted June 16, 2020)

Abstract — This paper is within the framework of an adhered complete contact problem wherein the contact
between a half plane and sharp edged indenter, both of which are elastic in character, is constituted. The eigen-
solutions of the contact shear and normal stresses, o, and o, respectively, are evaluated via asymptotic analysis.
The ratio of o,,/0, is investigated and compared with the coefficient of friction, «, of the contact surface to
observe the propensity to slip on the contact surface. Interestingly, there exists a region of |Gs/00d > |1|. Thus,
slipping can occur, although the problem is solved under the condition of an adhered contact without slipping.
Given that a tribological failure potentially occurs at the slipping region, it is important to determine the size of
the slipping region. This aspect is also factored in the paper. A simple example of the adhered contact between
two elastically dissimilar squares is considered. Finite element analysis is used to evaluate generalized stress
intensity factors. Furthermore, it is repeatedly observed that slipping occurs on the contact surface although the
size of it is extremely small compared with that of the contacting squares. Therefore, as a contribution to the field
of contact mechanics, this problem must be further explained logically.
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Fig. 1. Geometrical description of an adhesive complete
contact problem.
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