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Experimental Study on the Contact Force of
Rubber Seals for a Ball Bearing
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Abstract—The equations are derived for the evaluation of the axial contact forces. The contact
forces of rubber seals are analyzed as a function of the ratio of real contact length, the thickness
of seal lip, the inclined angle of seal lip, and the interference between the edge of seal lip and
the rotating inner ring. The experimental apparatus is developed for the test of seal lip contact
force. The data for designing rubber seals are presented in terms of the ratio of real contact
length, initial inclined lip angle, lip thickness and the interference. The results obtained from
the derived equation for the contact force are in good agreement with the experimental results.
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Fig. 1. Lip seal geometry of ball bearing
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Fig. 2. Circumferential stretch forces due to beam deflection
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Fig. 3. Experimental set-up used for measuring the co-
ntact forces and observing the contact conditions
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Fig. 4. Rubber seal for a deep groove ball bearing

Table 1. Basic data for contact force calculation

Diameter of seal lip edge, mm 39.0
Overall length of seal lip, mm 3.233
Thickness of seal lip, mm 0.35
Inclined angle of seal lip, Degree 30.0
Elastic Modulus, MPa 4.8
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Fig. 5. Comparison between the calculated and measu-
red contact forces when £=0.3
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Fig. 6. Rubbing contact width between the seal lip and the transparent plate
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