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Study of Adhesion Force Between Rubber Pins and Concrete Slats
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ABSTRACT

This investigation focused on the adhesion between rubber pins and concrete slats by creating a rubber material
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and testing the adhesion between natural rubber pins and concrete slats. The pin features 15 distinct contact areas and
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Accepted: 2024-10-03 of the contact area and the thickness of the rubber pins were found to result in a strong bond between the rubber pins

and the slat concrete. The finite element method was used to calculate the reaction force between different types of
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concrete slats: the concrete slat is a result of the reaction force. The force increases when the contact area, thickness, and mechanical
adhesive force; properties of the rubber pin material are enhanced. This study determines the reaction force between the rubber pin
friction and the concrete slat using the finite element method, which can be utilized to predict the adhesion between rubber

fasteners and concrete slats in order to design animal pen slabs.
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Figure 1 a) Various formats of rubber latch. b) Installation of rubber bolts to concrete slats.

Table 1 Various sizes of various formats of rubber latch.

Designs X (mm) X1 (mm) Y (mm) Z (mm)
Model A 10mm-a 10.35 - 25 10
Model A 10mm-b 10.70 - 25 10
Model A 10mm-c 11.05 - 25 10
Model A 20mm-a 10.35 - 25 20
Model A 30mm-a 10.35 - 25 30
Model B 10mm-a 10.35 15.35 25 10
Model B 10mm-b 10.70 15.70 25 10
Model B 10mm-c 11.05 16.05 25 10
Model B 20mm-a 10.35 15.35 25 20
Model B 30mm-a 10.35 15.35 25 30
Model C 10mm-a 10.35 15.35 25 10
Model C 10mm-b 10.70 15.70 25 10
Model C 10mm-c 11.05 16.05 25 10
Model C 20mm-a 10.35 15.35 25 20
Model C 30mm-a 10.35 15.35 25 30
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Table 2 Quantity of chemicals used in rubber compound.

The ingredients Quantity (phr)
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Figure 2 a) Pressure testing with Universal testing machine, b) Tensile testing with a tensile force meter (Leo310-SF-50)
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Figure 5 Adhesion test results. a) From Universal testing machine. b) From Tensile force meter. (Leo310-SF-50)
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Figure 6 Compressive stress and strain of rubber materials.
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Figure 7 a) Determination of mechanical properties tests for use in finite element analysis. b) Boundary conditions used to analyze

the reaction force of rubber latch. c) Finite element nodes

Table 3 Different pattern size of rubber latch.

Designs Area (mm?) Compression stroke Total nodes Total elements Reaction force (N)
(mm) Result of FEM
A 10mm-a 100 0.350 8595 5446 20.6
A 10mm-b 100 0.700 8595 5446 355
A 10mm-c 100 1.050 8595 5446 51.9
A 20mm-a 200 0.350 16342 10698 453
A 30mm-a 300 0.350 22497 14846 69.8
B 10mm-a 250 0.350 11833 7536 40.1
B 10mm-b 250 0.700 11833 7536 64.8
B 10mm-c 250 1.050 11833 7536 92.8
B 20mm-a 500 0.350 21689 14260 78.4
B 30mm-a 750 0.350 30369 20167 120.8
C 10mm-a 200 0.350 11860 7506 34.0
C 10mm-b 200 0.700 11860 7506 58.0
C 10mm-c 200 1.050 11860 7506 82.5
C 20mm-a 400 0.350 21704 14157 70.1

C 30mm-a 600 0.350 30896 20399 107.8
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Figure 8 The calculation results are compared with the experimental results. a) Model A, b) Model B and c) Model C
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