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Fig. 1 Force analysis of cantilever beams
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Fig. 2 Schematic diagram of gear tooth deformation
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Tab.1 Basic parameters of gears

B LR EEIE A BIEs WIE/

mm (@) ) mm
K1 20 4 20 20 40
Hi 2 30 4 20 20 40
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Tab.2 Gear material properties
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Fig.4 Schematic diagram of experimental system
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Fig. 6 Paste of fiber Bragg grating
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Tab.3 Bending stress and wavelength increment under differ-

ent static torque

M/(N + m) or/MPa AAp/nm BN S
3.00 1.78 0.387 2 1. 30
5.21 2.87 0.476 8 2.27
8.00 3.99 0.554 0 3.49

11. 40 5.14 0.633 3 4.97
14. 60 6.37 0.724 1 6.36
17. 40 7.28 0.787 3 7.58
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strain gauge and the theoretical stress
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Fig. 9 Fiber Bragg grating strain signal
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Fig. 10 Strain signal of fiber grating under different torque
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Tab. 4 Detection of bending stress under different working
conditions
MPa

M/(N + m) 300 r/min 400 r/min 500 r/min
3.00 3.058 10 3.151 22 3.472 27

5.21 4,403 47 4.557 75 4,738 43

8. 00 5.729 40 5.894 79 6.267 27
11.40 7.049 76 7.337 46 7.709 94

14. 60 8.599 44 8.856 57 9.140 10
17.40 9.672 41 9. 865 60 10. 188 05
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Fig. 11 Detection of bending stress under different

working conditions
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