Assembly Technology %mﬁ*

R ANPURIER: P L 28
s S HERR

RS, D &, KEBEC,GESL R
(1. P BACE I8 Z S AT ZLPT, Jela 110015;
2. P EALE T EALE E AR FRAE] , % 710021 ;
3RERENBERH LR E _EFREE, HE 710021 )

[HE] #TH5FERAEREHIIIIRIR S HT 0 L6, 43R RS BT o E K FA, £ 2047
BT A MAe kT T e b B A B AT AT K B A AL R B AR &, P T A AT T TR A
A AR B, o) RARACL AT T 0 ik, R3S R R A ML AR B & S 2 FARAL R, R 2R A,

B ik REIWIRF TR, ARG EHT PR E, A B SR Z G BT AE P L AR®SE
K AR B35 & R T P T L KB AL
DOI:10.16080/j.issn1671-833x.2020.16.095

s

SRAIERM ARAFEAMEE
PHERLE, SEERLREEXE
MR B EMAHE SRR
B,REBLMEEM4IM, ERIEX
10 &

iz R TAE A — D s
febr, iRl Y. ER AL A
b€ L a7 W R Y R ) BT E 2 e W
T BRAIE( 25.4mm/s ), AR B PR sh i
T ARGy IR, N oA
AR 22 B P, SR 2
B PR R B AR 22 . i
PR SIHLEHLG B2 PR ] Sk,
T Lo M TR T A O 2R HE
BR A REFEAER T 1 2R GEE AR

RTFEETZRAEHE

1 BFEHURFEIZ

A HL R S AL e A 4 e
JEAHUEE TR i A8 5 5 (181 1/
Pl 2), g fif S SR P i e R AL
Fer Bl 5 AR il
1~2 955 1 3 P A i 4~ Pi% 1
UG B B . P, 12 9
Fe7 O 1~2 GRS AR A

1K, 49 B5e 10 4~9 Hemii &
G SR A BN — R, 49 T
VR R 23 R4 G 48 S R E At
R i 1 U IRE TR, nT RIFEA
OrREE TR L R PR R R
ey F 2y 6 W 4L sifih .
RE NI EEE LN AL (2
NI ER L oYL IS

H1 T2 K s LA e 18 Hoo iR
T, A PRI g 1 OB e T
Wt 1A FAT S8 A HL Ak AN 1
PSR A AU B 5 Bl 2 B
IR TR S T 50— 4%
TR AT B TR
SRS PR T 2RO E—
B pui EOALE RS BR S
ROF SRS 0 R R A A7
iy e P AR R T e rop
W5 B , AN FE AL E
g

20204E 5563 & M 16M] - it RERAR 95



=

SPECIAL TOPIC

Bl SEESNETFTEEHAGTEE

Fig.1 Schematic diagram of balancing assembly of high-pressure compressor rotor
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Fig.2 Schematic diagram of balancing assembly of high-pressure turbine rotor
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Table 1 Information on factors related to imprecise balancing of high-pressure rotors
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Table 2 Simulation of balancing effect on rotor with different matching phases
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Table 3 Calculation and analysis of balance under different matching phase of simulation rotor
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Fig.3 Measuring position schematic diagram of high-pressure compressor simulation rotor

0.015[ 4 [B]

N
P

$D
1000CCOOO©O 0006

@

B4 SEAREENEFIEMEREE

Fig.4 Measuring position schematic diagram of high pressure turbine simulation rotor
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Fig.5 Effect of axial runout on static imbalance
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Fig.6 Effect of axial runout on couple imbalance
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Fig.7 Schematic diagram of high-pressure rotor combined balancing
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Fig.8 Main flow of compressor 4-9 stage rotor blades adjustment
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Fig.9 Schematic diagram of blades weighing arrangement and installation location
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Analysis and Elimination of High-Pressure Rotor Balancing Process Problems

SUN Guiqing', MA Feng’, YU Zhiguo’, YANG Fali', SONG Shulin’
( 1. AECC Shenyang Engine Research Institute, Shenyang 110015, China;
2. AECC Xi’an Aero-Engine Co. Ltd., Xi’an 710021, China ;
3. Second Military Representative Office of the Air Force Equipment Department in Xi’an Area, Xi’an 710021, China )

[ABSTRACT]

Accurate rotor balancing is an important measure to reduce the fundamental frequency vibration of

engine. For the large balance error in the high-pressure rotor of a certain engine, based on the analysis of the rotor structure

and the individual balancing process, it is judged to be caused by low shape and position accuracy of the simulation rotor

balance tooling through the comparison test and the position tolerance check in the simulation rotor balance. Therefore, the

optimized combined balance process method is built, and the principle of high-pressure compressor blades adjustment and

counterweight installation optimization are put forward. The application results show that the methods can meet the engine

vibration requirement and effectively reduce the balance error of the high-pressure rotor, which is providing reference for

the following application of high-pressure rotor combination balance for other engines.

Keywords: Aecro-engine; Vibration; High-pressure rotor; Balancing process; Assembly; Optimizization
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