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for Scarf Joints of Epoxy Adhesive Bonded Steel Plates
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Abstract

Analytical relations of the load capacity of adhesive scarf joints to their scarf angles have been derived
in the cases where the adhesive behaves under each of the three yielding criteria, i.e., the maximum principal
tensile-stress theory, the maximum principal shear stress theory (Tresca’s yielding condition), and finally the
octahedral shear stress theory (von Mises’ yielding condition). In this analysis, the internal stress induced in
the adhesive layer during curing has been considered.

The load capacity of steel-epoxy resin-steel scarf joints with various scarf angles have been measured.

It was concluded that the relation of the load capacity of scarf joints to scarf angles obtained from the
experiment has the best agreement with the relation derived analytically by the principal tensile-stress theory

in the analytical relations for three different yielding conditions.
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Fig. 1 (a) Schematic diagram showing dimensions and
the stresses of an adhesive scarf joint under
uniform tension F.

Fig. 1 (b) Dimensions and stress directions on the
adhesive section of which the form simply
expressed by a rectangle.
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Fig. 2 Dimensions of the specimens.

upper: lap joint with scarf angle = 0 deg.

lower: scarf joint with scarf angle = 15~ 90 deg.
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Poisson’s ratio
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Fig. 3 Stress-strain curves for the cured epoxy resin
obtained by the tensile tests.
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Table 2 Experimental results obtained by bi-metal method
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Fig. 4 Dimensionless expression of stress distributions on X-
direction obtained from the equations (14), (15), (16),

and (17)
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Fig. 5 Dimensionless expression of stress distributions on X-
direction obtained from the equations (14), (15), and (16)
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Fig. 6 Dimensionless expression of stress distributions on X-

direction obtained from the equations (14), (15), and (16)
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Fig. 8 Comparison of the theoretical results and the experimental
results; dimensionless failure load ( oy sin /0y 4 ) v.s.
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Fig. 9 Load-strain curves for the epoxy adhesive scarf
joints with various scarf angles obtained by the
tensile tests.
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Fig. A-1 Deflection of a bi-metal strip caused by

uniform cooling.
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Fig. A-2 Distributions of normal stresses due to axial
force and bending moment on a cross section
of the adhesive-aluminum bi-metal strip.
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Fig. A-3 Distributions of normal stresses on any cross
section of the adhesive-aluminum bi-metal
strip caused by contraction of adhesive during
curing.
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