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Fig.1 Schematic diagram of compressor rotor assembly structure
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Fig.2 Schematic diagram of concentricity error transfer
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20254E 5568 & M 111] - B hERAR 105



H
? ﬂﬂ SPECIAL TOPIC

485 1 10 i T A L AT RE SR i
TSR, W% e v IR R i T ALk
Jei B A O WL - o () A T O
FEHEASFISE I A% AL R0 B ok
K, 7 B IAS S £, i 5 | e
LRI

(2) SEBRR R & B, TR — %%+
5 AT ) B N 0 e 2 SR
A MR B RO A v 2, D
A PR 25 1 R/NEE 23k 1) 0.025
mm, % 22 K/ E 55 [FO R
VLT BRIELA Y , Ho 7 52 22 Ui

LSRN 5 PR
2 ESHETFEERARILED
A UESOE AN R

R EROEFE M
h E wE AT RS MU TR
S 1k 11 ity e T R A []0 B X AZ
MU rf ()8 1 O B AR T, 150G
AN I EAR R ] 6 BrR ., LA
TSR T A S s B oA S ED
w2 Lk A LA i T 1) T B
M 22 A Ry, 5 11 AT TR 81 F
[7] 00 J3E i 2 2K A Ry, » MR A JL AT 56
R, R LA S 1 T AT C L
1] D Sy FE U, Fi Al 200 A A $UG
TET 74 T R 25 5 BN Ry, SR
T FEA 5 B8] 14 000 s 25 4k R, B
kA
LA
K (2)

Kb, H Rt 120 1w A v S v
REW G ISR, mm; A ETR
A s SRS, mmg R ONEE T
HFE T2, mm,

wnE 7 Fos 5 R SO b
T R RSV 7 A TR IR e i
T2 RN, EEST A OMLEE - v 1) 48 A
XFTI i il AT T S o A O i T
B EF LI FRCA 1R DA E
fFEAERNZE s COMBE TG L5 1k 174
TATRF X 1 H1T S S s R i 1) [l 2 P 4

106 Wiz hEE AR - 2025455684 55 1110

2#LIRAS 4t s

Sl

I#E IR

4 HFROLENEIRTEE
Fig.4 Schematic diagram of the rotor concentricity measurement process
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Fig.5 Multiple measurement results of the same rotor
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Fig.7 Calculation model of eccentricity of middle section
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Fig.8 Fishbone diagram of reasons for poor stability of compressor rotor concentricity

measurement
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Table 2 Measurement results of rotor concentricity in the original assembly process

TS [ /mm fi e £/ (°) A F{E/mm TR sV Y (°)
1 0.0550 267 0.0073 167
2 0.0467 263 0.0047 250
3 0.0449 160 0.0054 171
4 0.0445 122 0.0038 129
5 0.0386 233 0.0017 246
RS 0.0459 = 0.0045 =
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Table 3 Measurement results of rotor concentricity in the improved assembly process

s [0 /mm Lo i/ (°) T % /mm T S (°)
1 0.0173 122 0.0063 266
2 0.0147 244 0.0037 68
3 0.0165 150 0.0062 317
4 0.0117 179 0.0044 299
5 0.0133 75 0.0025 261
FHME 0.0147 — 0.0046 —
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Table 4 Repeated measurement results of

rotor concentricity

W R E Ac/mm Ac;//mm
1 0.0194 0.0186
2 0.0394 0.0137
3 0.0152 0.0196
4 0.0342 0.0169
5 0.0227 0.0138
6 0.0383 0.0173
7 0.0166 0.0185
8 0.0362 0.0191
9 0.0282 0.0145
10 0.0290 0.0156
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Research on Assembly Technology of High-Pressure Compressor Rotor
Based on Concentricity Optimization

LI Pengfei, JIN Bin, FENG Shaobao, ZHANG Taotao, ZU Jianguo
(AECC Shenyang Aero Engine Research Institute, Shenyang 110015, China)

[ABSTRACT] In order to improve the concentricity level and stability of concentricity measurement results after the
assembly of high pressure compressor rotors in aircraft engines, as well as the accuracy of predicting results during the
assembly process, research has been conducted on issues such as the inability to optimize the perpendicularity of the rear
end face of the components and poor repeatability of concentricity measurement results during the assembly of compressor
rotors. By establishing the calculation model of the eccentricity of the middle section of the core machine rotor, found that
the influence of the perpendicularity error of the back end face of the compressor rotor on the eccentricity of the middle
section of the core machine rotor was 3.4 times that of the concentricity error. By establishing the datum correction model
of the concentricity measurement process of the compressor rotor, it is analyzed that the reasons for the poor repeatability
of the measurement results and the poor accuracy of prediction results are that the ratio of the rotor height to the radius
of the reference end face is large, which makes the corrected results highly sensitive to the slight differences in the fitting
surfaces of the reference end faces of the front shaft at different radial positions. Therefore, by reducing the ratio of the
rotor height to the radius of the reference end face, taking the back end face as the measurement datum and improving
the stack assembly direction, not only could the stability of the rotor concentricity measurement results be improved,
but also the influence of the perpendicularity of the back end face could be considered in the stack optimization process.
The verification results show that the concentricity error of the rotor is reduced by 68%, and the repeatability error of the
measurement results decreases from 32% to 13%.

Keywords: High-pressure compressor; Rotor assembly; Concentricity ; Perpendicularity; Stack optimization
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Research on Defect Detection and Characterization of Compressor Blades
Based on Point Clouds

WEI Yongchao', WANG Yinghai’, MO Duheng’, LIU Jiawei', CAI Shuang®

(1. Scientific Research Office, Civil Aviation Flight University of China, Guanghan 618307, China;
2. School of Computer Science, Civil Aviation Flight University of China, Guanghan 618307, China;
3. Institute of Electronic and Electrical Engineering, Civil Aviation Flight University of China, Guanghan 618307, China;
4. College of Civil Aviation Safety Engineering, Civil Aviation Flight University of China, Guanghan 618307, China)

[ABSTRACT] Aiming at the problem of accurately detecting and quantifying scratches and crater defects in compressor
blades with existing methods, an algorithm based on structured light point cloud data is proposed. First, an IDW-NA point
cloud feature enhancement algorithm, which integrates inverse distance weighted curvature and normal angle of large and
small regions, is used to highlight the defects. In the defect localization process, the Otsu method (OTSU) is innovatively
introduced to eliminate the limitations of manually setting thresholds, followed by the Z-score-based defect integrity
expansion (ZDE) algorithm to achieve complete segmentation of the defects. Finally, the PCA algorithm is improved to
perform quantitative analysis of the defects. Experimental results show that, compared to existing algorithms, the proposed
method provides better performance in terms of defect segmentation integrity and continuity. The average absolute error
of the final segmented defect size is no more than 0.105 mm, and the average percentage error is no more than 7.27%,
confirming the accuracy and effectiveness of this approach.

Keywords: Defect detection; Defect analysis; Structured light point clouds; Aero-engine; Compressor blade
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