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(a) and (b) Schematic of conventional angle measurement method;
(¢) and (d) Angle measurement method in this study

Fig. 1 Schematic of angle measurement
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Fig. 3 Schematic of experimental verification rig for twist and bending displacement testing method
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Fig. 4 Picture of test rig for twist and bending displacement testing method
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Tab. 2 Displacement data of twist angle measurement

ERUIE e 23 €/

from traditional and improved methods

&5 75 ¥ (mm) 2tk 7 2 (mm)
TH&RO THHRO T4r&RO TR
0. 000 0. 000 0. 000 0. 000
4. 001 0. 460 —1.072 —1.666
8. 000 0. 828 —2.305 —3.206
11.998 1. 282 —3.262 —4. 897
16. 001 1.617 —4.625 —6. 187
20.003 1.971 —5.812 —7.600
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Tab. 4 Displacement data for reference displacement and bending displacement testing
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Tab. 3 Results of twist angle measurement from

traditional and improved methods

egiork ) WHITEC  WzECOD
0.725 0.728 0.48
1. 467 1.476 0.59
2.192 2. 200 0.38
2.941 2.936 —0.17
3.685 3.667 —0.49
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WAL (mm) e (mm)

® @ ©) ©) @
0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
0. 487 0.502 —0.429 0.296 0.429 —0.269
1.010 1. 015 —0.793 0. 648 0. 829 —0.610
2.014 2.028 —1.634 1.214 1.679 —1.128
3.012 3.026 —2.504 1. 748 2.570 —1.601
3.991 4,002 —3.361 2.225 3. 462 —2.043
5.995 6.011 —5.299 3. 143 5.438 —2.847
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Tab.5 Results of reference displacement and bending displacement
FEMENF (mm) FEE (mm) (R0
0.495 0.503 1.7
1.013 1.018 0.5
2.021 1.999 —1.1
3.019 2.977 —1.4
3.997 3.920 —1.9
6.003 5.912 —1.5
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A New Synchronous Measurement Method for
Torsion and Bending Deformation of Engine Blade

SU Jun, AN Zhong-yan, YU Yun-fei, BAI Jun
(AECC Shenyang Engine Research Institute, Shenyang 110015, China)

Abstract: Torsion and bending deformation measurement can determine the characteristics of blade
bending-torsion coupling deformation, and then provide available experimental means for analysis of
blade bending-torsion coupling. In this paper, a new method for synchronous measurement of torsion
angle and bending displacement for an engine blade is presented. Thereinto, the method for torsion
angle measurement can more flexiblely measure the torsion deformation of blade component with
irregular shape; while the method for bending deformation measurement has solved the deformation
measurement of blade with unknown deformation direction and torsion-bending coupling; thus the
torsion and bending deformation synchronous measurement for blade section is realized. A special
verification experiment was carried out for above-mentioned measurement method. Results show that
compared with the results obtained from conventional measurement method, the deviation of torsion
angle is less than 1% ,and the deviation of deflection measurement is less than 2%, which meet the
requirements of engineering measurement accuracy.

Keywords: angle; displacement; blade; measurement; torsion-bending coupling



