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Abstract: Taking the multi-stage rotor and stator assembly process as the research object,
and based on the spatial geometric transformation theory and the shape and position tolerance the-
ory, a multi-stage rotor blade tip clearance prediction method was proposed. Specifically, the ro-
tor and stator system was divided into three subsystems: rotor, stator and support. The sub-
models of assembly deviation were established for each subsystem. The coordinates of each sub-
model were unified. The measured deviation data of fitting surface were taken as the input to cal-
culate the rotor blade tip coordinates and casing coordinates at the same axial position, so as to

calculate the rotor blade tip clearance. The test results showed that the prediction model could
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accurately predict the rotor blade tip clearance, and the maximum relative error of prediction was

11%, thus providing a reference for the assembly quality analysis.

Key words: blade tip assembly clearance prediction; areo-engine rotor; measured data;

rigid-flexible error coupling; deviation propagation
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Fig.2 Prediction model framework of rotor blade tip clearance
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Fig.4 Assembly error schematic diagram of rigid coupling
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Fig.5 Schematic diagram of bearing assembly relationship
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Fig.6 Force analysis of squirrel cage elastic support
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Fig.7 Influence of eccentricity of fulcrum on pose of rotor

and stator
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Fig.8 Stator deviation propagation model
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Fig.10  Structure diagram of compressor principle parts
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profile measurement
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profile measurement
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Fig.15 Box diagram of blade tip clearance calculation

results of the first three stages of rotor



%61

XS A 45« 3 T I AR AR 25 A B LA T I 2 R ) B T 1281

I [E] B, 25 P8 R AT B Oz R AR 2 L ]
Bl 3 A 5 G 2 E 5% A A, 5 TR R R n] BE Ok B T A
PRASBOR A R H AR T T80 — L5+
Q35 ] BR A (B 3 /I | T g — 2 I SR 5 [ B 35
LN
3.2 HEFHRIERERKYNE

7 I SR 8] B 38 2o 76 5 - i 4 v 56 1 R AL
[ A7 B FFfL, CDU3254 B 255 128 5 I g fL I &
DA o 2 A% AR I B KE Eh 0.25 pm. 8116 A §%
T2 [ B e S R

K16 53 i J [a] Bl & 529 141
Fig.16 Physical drawing of rotor blade tip clearance

measurement
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measurement
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Table 4 Measurement results of the first three-stage

rotor blade tip clearance
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Fig.18 Comparison of predicted and measured values of

rotor blade tip clearance
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