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Abstract

In order to improve the dynamic balance efficiency of the fan rotor of aircraft engine, the equiva-
lent counterweight method is used to optimize the fan rotor balance. Based on the rigid rotor su-
perposition coefficient method, this paper optimizes the fan rotor balancing method. Experimen-
tal results show that the optimized scheme has significantly improved the dynamic balance effi-
ciency of the fan rotor. The fan rotor completed with this process has been tested with the engine
and passed the project qualification.

NESIF: EPE, MR, KRR, R, M. SERNCE AR R A S TP R R ). A A SRS,
2022, 10(2): 19-24. DOI: 10.12677/0jav.2022.102003


http://www.hanspub.org/journal/ojav
https://doi.org/10.12677/ojav.2022.102003
https://doi.org/10.12677/ojav.2022.102003
http://www.hanspub.org

FUH

Keywords

Aero Engines, Dynamic Balance, Equivalent Counterweight, Fan Rotor

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|18

BEE R, AT KAV PERE SR 1Bk B = B 2k, (M RS = . I
AR S EESHA R T BER .. WR AT R SNIRSI T H 2 m K T AR A
51 T RBEREIR 2], SR TREEE, BT AXIT, TR IS R SIS T R A R B
Bo & SHHLEE 7 AN P48 51 S AR Bl M2 25 % S L L LA S B K B 2] [3] [4] DRIMCRECH
BT BN A ST B AT 2 ik A5 T

LRI T R SIHUAG], RENFLAT AR T @R T mIEmee. KRR 4 RESEE.
T RV 1L S 2 R Bh AT S A RSN BB, R RS RS WL E B S Sk . H TR B
MR SINIRSD . MG EENRE. MR T TS 502 B R SIHUIRENIN EER R —. xR
FREETE AT, SR NI T (0 B 0 3R B0 R M B e T (S Sl e, s S ST R 4 B i —
O e R P R = e I P S T P AN IE ST, A A 1R I S T v S S A LR R T i
TR R T IR T . AR, PO B AR A P i B AR 2 57, AR UCT i
U 2 e T AU AP B AT A ) PRI T 20 A AR o SO T 05h 2 J0 7 40 /5 o 1 PR 25307
SEERHOE, AR SRR I AT HM BE I, TR Lk A T 3 b 75 TGP B 20 A5 AT 2 VR RS TR

2. MER N NERE T FERARDEELR

NI R, (ER 72500 - PHE R P AR TR & B AT B, XS XU % 11
FrONEFR A . AR S BN BN B AR, X R iR A S B A A T E R H
KI5 [6][7].

BIRERERC - PSR CiEd Bk A BRI A R AMESE T UL TR
L PR 2 P 1 222 A5 DR R A7 AE AT 31 AN B (78 Y TR S Y B, TR M A 26 5 58 A J i
S i

X REAT BN Y, AT TAE A F S H-F AT Bl B ER AR, MK 5% 7 F R A1l
FHEN AT VO I . S R SR B 1 BT R O AT . S TR A AP G EE A
BRI . HR AR EARN AR B rRRA P REER G, A% TR T2k R
w7 .

3. TEWREE
3.1. FRIIE

PR e I e AR, il i B AT B R 50, TR R IR e A B A LA i AN T i 1 2
RGY IR e o S 1 = 1 2 o o 1 TG/ BNt /8 {5 111 R T 1 2

e AR
i 0] B T LA AT B

DOI: 10.12677/0jav.2022.102003 20 R 5RE)


https://doi.org/10.12677/ojav.2022.102003
http://creativecommons.org/licenses/by/4.0/

W 3 1 i A 7, AT S B 1 3l i
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BRI R KAV M, U, JR =417 g « BIRRTHER u = 80 gmm, MR Ry
m, =u, /R =476 mg .
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Table 1. Screw quality table at the first and third levels
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Figure 1. Assemble the fan rotor with heavy screws
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Figure 2. Vector synthesis of counterweights
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Table 2. Equivalent quality of primary counterweight screws

=2 —REEBITFNRE

n Hil3.lg Hil22g
5 5.79 4.38
6 5.23 3.96
7 4.62 3.49
8 3.94 2.98
9 3.21 2.43
10 2.45 1.85
11 1.65 1.25
12 0.83 0.63

Table 3. Equivalent quality of third counterweight screws

=3 ZREEEITFHRER

n 4l 4.4 ¢ Hil35g 42.6g A 18 ¢
10 5.80 4.76 3.71 2.79
11 5.00 4.10 3.20 2.40
12 4.16 3.41 2.66 2.00
13 3.28 2.69 2.10 1.57
14 2.36 1.94 1.51 1.13
15 1.43 1.17 0.92 0.69
16 0.48 0.40 0.31 0.23
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Table 4. The effect of optimization scheme applied in practice

= 4. T RELFRFE PR AR

=R BHHImN RS
L5 I Rl I PP [LREI7€
EfHg ME  EREfig MK REEg MK BEfEg AKX
XX1 3.750 49 0.168 87 7.710 86 0.201 310 1
XX2 0.198 329 0.207 293 1.180 280 0.432 9 1
XX3 1.410 339 0.275 235 3.760 27 0.455 2 3
XX4 2.100 181 0.226 151 0.751 277 0.021 236 1
XX5 1.350 56 0.225 91 4.110 231 0.392 252 1
XX6 2.000 193 0.084 49 4.100 231 0.448 331 1
XX7 1.240 327 0.294 190 1.460 356 0.451 44 1
XX8 1.070 16 0.022 316 1.900 117 0.399 102 2
XX9 2.530 185 0.131 19 1.610 238 0.249 227 1
XX10 2.030 127 0.172 23 3.200 79 0.261 156 1
XX11 1.530 76 0.263 186 3.840 267 0.376 253 1

B3 4 w50, SRR T RHAT R P, a6 R 1.3 iR ey, Hrb—Yor
I H E L 81.8%.
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