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Abstract

To meet the increasing requirements of high strength, low density, high elastic modulus, corrosion
resistance and fatigue resistance of materials in the aerospace industry, advanced aluminum al-
loys and fiber reinforced composites are widely used due to their excellent properties. In this pa-
per, buckypaper sensors are arranged on three groups of specimens: aluminum alloy plate, glass-
fiber laminates and glass fiber reinforced aluminum laminates (GLARE). The fitting curve of resis-
tance change of buckypaper sensors arranged on the surface of aluminum alloy plate and fiber-
glass laminates almost coincides with load-displacement curve during tensile test. The load condi-
tion of specimens can be accurately reflected. When the mechanical properties of glass plate are
stable in the third tensile test, the resistances of sensors No.1 and No.2 attached on the surface of
aluminum alloy and glass fiber increase gradually with the increase of load. However, the resis-
tances of sensors No.3 and No.4 did not fluctuate with the increase of load, which was similar to
the fluctuation of trigonometric function. When the maximum load of the tensile test increases, the
sensitivity of the sensor does not change. The maximum load of the structure history is judged by
the initial resistance of the sensor before each loading, so as to realize the load monitoring of glare
board.
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Figure 1. Pristine sample of buckypaper and SEM image
of pristine buckypaper
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Figure 2. Fabricating process of specimen laminates
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Figure 3. Specimen laminates of (a) glass fiber
laminate; (b) aluminum laminate; (c) (d) GLARE
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Figure 4. Resistance response of sensor mount on (a) glass fiber
laminate; (b) aluminum laminate
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Figure 5. Resistance response of sensor mount on (a) glass fiber laminate, (b) aluminum laminate
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Figure 6. Resistance response of sensor embedded in GLARE with different maximum load
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Figure 7. Resistance response of sensor embedded in GLARE with different maximum load
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