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Fig.1 Sketch map of blade mass models
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Fig.2 Flow chart of blade arrangement simulation
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Fig.3 Traditional arrangement of blades
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Fig.4 Comparison between traditional methods and simulating
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Fig.5 Comparison data between optimized results and actual measurement

— A AE A 1 R A AL
TEHERF 3R B T RTRE; AT LA TR
LI WA P R e S R T P i)
M Fr P39 F 3 P IR H H 15¢)
LR E L

Zig

ARSCEE ST AL 4 B Y
I F-HEFE TR) L, 357 T 5 IR BA A
S AR AR T R HE R A AR
RURE L, i Se B E A T 0 U, 75
FUNF 5L

(1) A BARAL Iy 5% 9 /N
I T A A0 U6 AT R ROR
B3 H G PReR e A 5m ) T RE
FHME;

(2) FEAE = I S0 BT 5
AT AR 38 52 P B ok 16 5% A0 RO B
A (F BAGFRREL) 5

(3) (R PRI, AT LA 143
A B 5 Je—— PR T 4 Bk ) 2 i
P ETR;

(4) ZA BAL HAA B i
P, TN 220 L R . 2
AT FHFAUAS & shHLA IR A s Ful
FEAHLA - 5 B, B AT AR
TR B R L BRI A
15 AU G e i b

2 % X #

(11 FBHEZR, sKIEFE . s K shblsE
HLIR S BRIEL B ST [9]. s 2 sl , 2013,
39(1): 34-37.

ZHENG Xudong, ZHANG Lianxiang.
Typical failure analysis of aeroengine
vibration[J]. Aeroengine, 2013, 39(1): 34-37.

2] M, WIEEE , B, L
R AL AR B WS KRR (1]
Az A 5 TR, 2011(1): 43-45.

BO Shusheng, Al Yanting, ZHAI Xue,
et al. Analysis and solution of common
faults in body vibration of aeroengine[J].
Aviation Maintenance & Engineering,
2011(1): 43-45.

31 . R RSB T

202045563 B 551 /28] - BisE A S5



- -
I oru

PGB AT (1] PRHLSTE A, 2018(13):
73-75.

LI Min. Analysis on the dynamic
balance of the rotor of civil aero-engine[J].
Internal Combustion Engine & Parts,
2018(13): 73-75.

[4] X, B, W, 5 s
B T R HE Y SR S T B R (D]
HLHL TREHA | 2019, 48(4): 127-129.

LIU Bokui, CAO Liting, HUANG Chao,
et al. Arrangement strategy for aero-engine
rotor blades and static balancing[J]. Mechanical
Electrical Engineering Technology, 2019, 48(4):
127-129.

[5] RAR, EBEOL, sk, & . —
g - g R HE 7 O v D] BV ILEOR
2018, 31(3): 44-47.

ZHU Bengang, WANG Shuguang,
ZHANG Enhui, et al. A method of turbine
buckets arrangement[J]. Gas Turbine
Technology, 2018, 31(3): 44-47.

[6] TUddE, 40, mEME, %0
Iy BCEE AR g AL EE A R (J]. A
258 1% L 2011, 26(1): 204-209.

JIA Jinxin, LI Quantong, GAO Xingweli,
et al. Application of genetic algorithm in
optimizing arrangement of engine blades based
on initial unbalance[J]. Journal of Aerospace
Power, 2011, 26(1): 204-209.

(71 AMEE, B8ar, 30, % R4
B 7t ) 2L PP A R RE DA (7], s 3l
124418, 2017, 32(10): 2537-2543.

ZHU Meiyu, LI Mengqi, WEN Xue, et al.
Intelligent optimization of turbine rotor blade
assembly sequence[J]. Journal of Aerospace
Power, 2017, 32(10): 2537-2543.

[8] = HHE, skot, whiEdl, & . &
T ISCRE SR 1 A 25 R Bl AL AR i i e AR
JFARAC BT [7]. #k2h 5 wifi | 2012, 31(11):
169-172.

YUAN Huiqun, ZHANG Liang, HAN

Qingkai, et al. Optimization of mistuning

blades arrangement for vibration absorption in
an aero-engine based on artificial ant colony
algorithm[J]. Journal of Vibration and Shock,
2012, 31(11): 169-172.

91 2, e, UG Tt
DPSO FiE B2 & shpL SR R HERF [J].
ARACT 224 (AR BEA AR ), 2013, 34(4):
569-572.

LI Yan, YUAN Huiqun, LIANG
Mingxuan. Mistuned blade sorting based on
improved DPSO algorithm for aero-engine[J].
Journal of Northeastern University (Natural
Science), 2013, 34(4): 569-572.

[10] Axiam Incorporated. Axiam's
assembly optimization procedures[EB/OL].
[2019-12—-19]. http://www.axiam.com/AOP—

components.html.

BIRAES : PMEOG, BIZR , LA I, D5
J7 Tl KB e 1 KR4, E-mail : sun_
huibin@nwpu.edu.cn,

Optimizing Blade Arrangement for Aero-Engine Rotor Based on Random

Equiprobability Algorithm

XU Guangqing', BAI Yan', SUN Huibin’, FU Xuan', ZHANG Gang', PENG Qing', CHANG Zhiyong’
(1. AECC Sichuan Gas Turbine Establishment, Mianyang 621000, China;
2. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

[ABSTRACT]

As to disk-separated aero-engine rotor, blade arrangement affects initial unbalance of the rotor, and leads

to vibration. During the rotor assembly process, precise and efficient blade arrangement is believed to improve assembly

quality and efficiency. Aiming at this problem, a rotor initial unbalance model is built based on mass moment of a single

blade. The fitness function of blade arrangement optimization is put forward. A searching algorithm is designed to make a

trade-off between resource, time-consumption and optimization. Simulation and validation verify that blades could be dis-

tributed precisely and efficiently by using the proposed method. Compared with traditional methods, the initial unbalance is

decreased dramatically, and the assembly quality is improved greatly. The pro-posed method has created valuable benefit in

real assembly process.

Keywords: Aero-engine rotor; Blade arrangement optimization; Initial unbalance; Random equiprobability algorithm;

Assembly
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