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Abstract

The strain measured by FBG (Fiber Bragg Grating) sensors is not equal to the true strain. To im-
prove the measurement accuracy, the relationship between the measured strain and the real
strain needs to be studied. Based on the theoretical analysis, the strain measurement error caused
by the lateral effect is obtained. For the complex plane strain problem, the calculation formula of
the measured strain was revised, and the effects of the installation angle, installation deviation
angle on the measurement accuracy were analyzed. The analysis shows that the relative error of
strain measurement is approximately sinusoidal to the installation angle. The relative error of
strain measurement gradually decreases with the increase of the principal strain ratio. This
theory has a high accuracy, and provides theoretical guidance for the application of fiber gratings.
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Figure 1. Measurement of transverse coefficients
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Figure 2. The relationship between installation angle deviation

and relative error of measured strain with ¢ =0’
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Figure 3. The relationship between installation angle deviation
and relative error of measured strain with ¢ =45°
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Figure 4. The relationship between installation angle deviation
and relative error of measured strain with ¢ =90°
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Figure 5. Effect of installation angle on relative error of measured
strain
5. RIEAEX NN EBRTRERNF M
0.2 T g
—— Ap=1"
—A— Ap=3°
0.15 [ * Ap=5"
— A(/):70
0.1¢
N
0.05 |
0 y H L n 1 L 1 1 1 1 S
9 18 27 36 45 54 63 72 81 W
0
-0.05
Figure 6. Effect of installation angle deviation on relative error
of measured strain
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