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Measurement method for axial force of aero-engine
special-shaped thrust bearing

OUYANG Yunfang

(Center for Measurement and Control,
Shanghai Commercial Aircraft Engine Manufacturing Company Limited,

Aero Engine Corporation of China, Shanghai 201306, China)

Abstract; Thrust bearings of an aero-engine integrate outer ring of bearing and squirrel-
cage as one part. For this special-shaped bearing, a new method for thrust bearing structure
modification design and measurement method of bidirectional axial force was given. The
modification principle of axial force measurement, equal bending moment structural design i-
dea, structural mechanical model, strength calculation contrast analysis, strain gauge and
full-bridge leading wire adhesion were introduced, and test result analysis of force-measuring
ring was made. Results proved that the error between theoretical calculations and calibration
test was less than 5%. In the field test run, bidirectional force-measuring rings could accu-
rately identify the turning point for direction change of axial force simultaneously. This
means the proposed axial force measurement method based on force-measuring ring has high

value of engineering practicability.

Key words: thrust bearing; axial force measurement; modification design;

equal bending moment; force-measuring ring
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after modification
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Table 1 Theoretical calculation of strength of
force-measuring ring
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Table 2 Contrast of finite element analysis and

theoretical calculation
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Table 3 Thermal test output error (=170 C )
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Table 4 Error caused by un-axial load

(20% eccentricity ratio)

i/ Ty xR
kN BEAE/107° REAE/107° R
10 1516 1616 6.18
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30 4235 4180 —1.31
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Table 5 Error caused by heat oil environment

N L
kN w0 e 2R
10 1616 1518 6.06
20 2910 2790 4.12
30 4180 4013 4. 00
40 5452 5261 3.50
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Table 6 Error caused by different clearances (t=150C )

#HHi/  0.09~0.11mm 0.03~0.05mm

N R 10 R 10
10 2044 1724 15. 66
20 3662 3366 8. 11
30 5257 5017 4,57
40 6850 6639 3.08
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Table 7 Overall error analysis of calibration data

B/ w2/ % BiRE/
KN g R #ah TR %

10 5.3 6.18 6.06 15. 66 18.7

20 3.0 1.13 4.12 8. 11 9.6
30 2.1 —1.31 4.00 4.57 6.5
40 1.7 —2.71 3.50 3.08 5.7

xS ARTBSHEERMIL

Table 8 Contrast of finite element analysis and test result
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