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A test method of rotor space bending axis and its test verification

SONG Peipei', CHEN Guo', DONG Chao*, QU Meijiao'
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2. Shenyang Engine Research Institute,
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Abstract: A test method of rotor space bending axis was put forward. Firstly, for a
practical bended rotor, the bending of each section centroid relative to the rotation center can
be obtained by using the eddy current displacement sensors, and the bending degree of differ-
ent sections of the rotor can be obtained in the same absolute coordinate system. Secondly,
the cubic spline function was applied to fit the space geometry center line of rotor, and the
three-dimensional solid models of the bended rotor were shown by using the OPENGL graph-
ics function, which was called by the Visual C++. Finally, the traditional means of meas-
urement based on the dial indicator were employed to verify the proposed method. The
results indicated that, the shaft orbit of each section except for section 1 and section 6 meas-
ured by the proposed method were consistent with the shaft orbit of the dial indicator, and
circle fitting results were also basically coincident. What’s more, the error range of the circle
fitting of section 1 and section 6 were in reasonable agreement. Thus the method is available

to investigate the migration.
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Fig. 1 Sketch map of single-disk rotor with initial bending
3

Fig. 3
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Fig. 2 Vibration model of single freedom degree system

under base excitation
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Fig. 4 Flow chart of rotor bending test
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Fig.5 Principle sketch of rotor bending test
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Fig. 6 Physical map of rotor bending degree
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Fig. 7 Partial enlargement of test site by eddy g

current displacement sensor . . ) o .
Fig. 8 Measuring coordinate definition diagram
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Fig.9 Axis orbit of each section and its initial phase point
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Table 1 Measurement data of cross section of rotor
/m x / y /
mm mm
0. 209 1 —0.1995 0.1898
0.328 2 —0.2300 0.2000
0.435 3 —0.2039 0.1288
0.523 4 —0.1590 0.0224
0.643 5 —0.1491 —0.0794 12
0.762 6 —0.0769 —0.1451

Fig. 12 Three-dimensional solid display

of bended rotor
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Fig. 10 Rotor bending curve of rotor in x direction
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13
Fig. 13 Physical map of bended rotor by dial

indicator measuring

14
Fig. 14 Partial enlargement of bended rotor by

dial indicator measuring
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Fig. 15 Distribution of meaurement points
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Fig. 16 Least squares fitting circle
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Fig. 17 Results of section 1
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Fig. 18 Results of section 2
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Fig. 19 Results of section 3
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Fig. 21 Results of section 5
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Fig. 20 Results of section 4
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Fig. 22 Results of section 6
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