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Evaluation of Bonding Materials and Technology
in Developing MD~-11 Composite Spoiler

K.J. Ahn*, Y.S. Eom®, J.M. Ha* and Y.T. Shim*

ABSTRACT

Thermo-mechanical properties of the structural adhesives for aircraft composite application
were characterized using thermal analysis and mechanical testing methods. Although the lap
shear strengths generally decreased with increasing temperature, some adhesives exhibited a
maximum strength in a specific temperature range. DMA thermograms revealed that this
phenomenon was attributed to phase transition of additives and/or carriers contained in the
adhesives. This observation implied that the measurement of lap shear strength was influenced
by strength as well as toughness (or fracture toughenss) of the adhesives. All adhesives
were elastic at low temperatures, but exhibited viscoelastic behaviors at high temperatures.
With increasing water uptake of the cured adhesives following a Fickian diffusion mechanism,
both glass transition temperature and lap shear strength were significantly decreased. Of
interest, lap shear strengths measured at the room temperature increased with increasing water
uptake. This may be attributed to the fact that the absorbed water acts as a plasticizer in glassy
adhesives and then enhances toughness resulting in an increase of the lap shear strength.
Conclusively, this work demonstrated that the material properties measured by testing methods
in accordance with the material specifications of the aircraft companies are not intrinsic and
equilibrium, but extrinsic and transient properties at high temperatures.
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Fig.1. A Schematic Diagram of MD—11 Composite
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| T, (T ** | Maximum™ Diffusion *
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A 86 72 2.1 2.67
B 109 80 3.3 0.94
C 110 81 3.0 1.54

% | measured at 60C

*% onset temperature in DSC thermogram mea-
sured at a heating rate of 5C/min
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