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Abstract. As the package structures of a sensor seriously interfere the strain responses measured by a
Fiber-optic Bragg Grating(FBG), this paper focuses on the relationship of measured strain and true
strain in the actual measurement. It establishes a strain transfer function for embedded FBG sensors
and verifies the validity of the transfer function and the influence of different parameters on the meas-
ured strain. Firstly, based on mechanical characteristics of embedded FBG sensors, the shear stress
distribution with a form of polynomial is presented, then the strain transfer function is established and

verified by taking a numerical method and an experiment. Finally the influence of sensor length, ce-

W #E H EA:2013-05-20; 1&1T H #8 : 2013-06-26.
HEHEME : FXK 863 £ AMFFT & &R 78 B H (No. 2012AA040106)



5513

RN A OB ER AR 1L A S5 8 28 445 19 X 000 £ 17 2% 114 22 ) 25

mentation layer modulus and cementation layer thickness on the measured strain is analyzed. Experi-

mental results indicate that the strain transfer function is valid. Moreover, the thinner the cementa-

tion thickness and the higner the cementation modulus are, the more convenient the strain transfer is. The

strain transfer function satisfies the accuracy requirement of embedded FBG sensors because the calculation er-

ror is controlled within 5% , which is considered as a guidance for its practical application.

Key words: fiber-optic Bragg grating; opticap fiber sensor; strain measurement; strain transfer; shear

stress
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