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Abstract — This paper focuses on the conformal contact problem. A typical example of conformal contact is the
contact between a pin and hole. In particular, this paper focuses on the condition for assuming a contact stress
field to be a Hertzian pressure profile by using well-known classical solutions associated with Hertzian contact.
Persson first developed the conformal contact analysis method around half a century ago, but there have been
no significant improvements since then. The present research also adopted this method, but developed new solu-
tions from the viewpoint of application to structural design. The analysis began with a comparison between Per-
sson°@s conformal contact stress and the Hertzian stress fields. The next step was to check the differences in
the normalized stress values of both. This study used the tolerance for the difference in the peak stresses of Per-
sson°@s solution and the Hertz solution to validate the Hertzian assumption. This gave the range for the dif-
ference in radii of the pin and hole when the contact force and mechanical properties of the material are specified.
The results showed that, at a tolerance of 5%, the Hertzian assumption is valid if half of the contact angle is less
than 35°y. In addition, the Hertzian assumption holds even for a relatively long contact length, in contrast to the
general incomplete contact problem. This paper discusses these results along with other aspects of the application
to the design.
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Nomenclature pO), p(#), p(x): Contact normal stresses
v : Poisson's ratio
a : Half of the contact length o : Half of the contact angle
E, E, E/ :Elastic modulus, and those of the body
i, and under the plane condition * .M B
P : Contact normal force
R, R, R, :Radii of the contact contour, pin, and o F2E] dAEHdd= 93 H(elsk -40]11]— 5}
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Fig. 1. Geometrical configuration of the present problem.
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Table 1. Definition of E; and 1" of Eq. (5) (i = 1,2)

Plane strain Plane stress
E’ E/(1-v0) E;
v v/(1-v) v
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Fig. 2. Comparison of Persson’s solution (Eq. (8)) and
the Hertz contact stress (Eq. (13)).
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Fig. 3. Ratio of the peak contact stress differences of
Perssson’s and Hertzian solutions.
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Table 2. Mechanical properties of the materials for
example problems

Material E (MPa) v E (MPa)
Al 7075-T651 71700 0.33 80462.3
SST 304 193000 0.29 21072.2
HT-9 220000 0.33 246886

Table 3. Difference in radii of the pin and hole (in mm)

N 5° 350

Al 7075-T651 4.13 0.06
SST 304 1.58 0.02
HT-9 1.34 0.02
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