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Blade root vibration monitoring method for blade
vibration stress monitoring and its implementation techniques
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Abstract: T his paper puts forward-a method for monitoring aero-propeller blade vibra-
tion stress the blade root vibration-monitoring method. We can obtain the blade root vibra-
tion excitation by monitoring propeller vibration and establish a transfer matrix model for
blade vibration cal¢ulation, and then calculate the vibratory response and stress of the blade.
In this way the-blade/vibration stress monitoring can be realized. The blade root vibration
parameters may be acquired by direct measurement or by calculating with the measured vi-
bration at the bearing case of the propeller rotator. Finally, this method is verified by chec
king the calculated results against the measured results in flight test. The results show that

the blade root vibration monitoring method is simple and feasible in engineering applications.
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Fig. 1 A discrete model of the blade
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1

Table 1 Measured and calculated vibration

Him o/ (km/b)  N,J/% N,/(1/ min) A A A, A, A,
5 000 204 102 2 000 0.27 0.13 5.39 0.41 5. 41
3 500 200 98 2 195 0.16 0.10 3.19 0.32 3.21
3 500 192 97 2 190 0.14 0.08 2.79 0.25 2. 80
2 000 215 9 2 190 0.26 0.16 5.18 0.51 5.21
2 000 200 91 2 000 0.13 0.09 2.59 0.28 2. 61
1 000 204 94 2 000 0.26 0.17 5.11 0.55 5. 14
3 500 192 82 2 193 0.23 0.12 4.59 0.38 4. 61
3 500 180 80 2 190 0.25 0.27 4.99 0.85 5. 06
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Table 2 Calculated blade root vibration
H/m vy/ (km/ h) N,/ % N,/ ( x/ min) Ay S,/ mm Y/ () Sy /mm
5 000 204 102 2 000 5.41 1.21 85.7 0.68
3 500 200 98 2 195 3.21 0.60 84.3 0.35
3 500 192 97 2 190 2.80 0.52 84.9 0.30
2 000 215 9 2 190 5.21 0.97 84.4 0.56
2 000 200 91 2 000 2.61 0.58 83.8 0.34
1 000 204 94 2 000 5.14 1.15 83.9 0.68
3 500 192 82 2193 4.61 0.86 85.3 0.49
3 500 180 80 2 190 5.06 0.94 80.3 0.60
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