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Abstract: The effect law of adhesive visco-elasticity on bonded FBG strain transfer was studied in con-
sideration of the effect of adhesive creep on FBG strain transfer under static load during the application
of FBG sensor to machine tool strain monitoring. The bonded FBG strain transfer model was re-estab-
lished for the linear visco-elastic material based on the bonding layer which is simplified as a three-pa-
rameter solid model, thus the instant and quasi-static strain transfer relation of the bonded FBG sen-
sor was obtained. Then, the effects of the bonding length, width and height and thickness of interlay-
er on the instant and quasi-static strain transfer were analyzed through theory and experiment. The
experimental results show that; the adhesive creep will lead to the variation of FBG strain with time
under the constant stress action; when the bonding length is above 30 mm, the FBG strain transfer ra-
tio change with time is about 4% ; when the bonding length is 15 mm, the strain transfer ratio change

is approximate 7%. The analysis implies that the appropriate increase of bonding length and decrease
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of the thickness of bonding interlayer can reduce the effect of adhesive creep on strain transfer. This

conclusion has guiding significance for the high-precision measurement based on bonded FBG.

Key words: fiber optical sensor; Fiber Bragg Grating (FBG); strain monitoring; linear visco-elastic-

ity; creep; strain transfer ratio
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Fig. 1 Strain sensing model of surface-bonded FBG
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