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ABSTRACT

This paper investigates the online monitoring testing method and analysis of blade crack
initiation and propagation vibration. Firstly, by establishing a vibration finite element model of
crack free blades, the vibration characteristics of the blades were explored. Subsequently, a finite
element model for the vibration of blades with cracks of different sizes was established and
vibration response analysis was conducted. At the same time, a complete set of experimental
content and plan was designed. Simulate blade vibration using a vibration table, find the maximum
acceleration response corresponding to the frequency through frequency sweep testing, and then
monitor the process of crack initiation to fracture online through resonance testing. The
experimental data was processed through signal processing and analysis methods to obtain results
on the initiation and propagation of blade cracks, changes in vibration frequency, and changes in
blade tip vibration displacement and stress. At the same time, the simulation results corresponded
well with the experimental results, verifying the accuracy of the model. Based on the research
results, it is possible to gain a deeper understanding of the vibration characteristics and structural
safety of blade cracks, and provide important references for blade design and optimization. This

study is of great significance for improving the safety and reliability of blades.

KEY WORDS: Blade crack; vibration; on-line monitoring; testanalysis; data processing;
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L’..."i.lfr" 605.14 u; L’::J:T.;.'Z,m Hz

Unit: mm
Unitz mm 2023/5/24 14:32
2023/5/24 1427
389,96 Max
346.63
3033
25097

431.02 Max
38313
= 335.24

287.35
= 23946

19156
14367
L 5752
47.891
0 Min

605.14 Hz 408.15 Hz

A: Modal

eformation Total Deformation 4
i s Type: Total Deformation
Type: Total Deformation Frequency: 489.66 Hz

Frequency: 60561 Hz

Unit: mm
Unit: mm 2023/5/24 14:32
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R Total Ceformation 2
Type: Total Deformation
TRan 613t

oo
2023/5723 2242

HORE 2.0mm — I iAS: 67.27Hz

TR AS: 382.35Hz =L 475.95Hz

3.16 2.0mm REUEE D45 R

HELRE 3.0mm — A 67.085Hz
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K 3.17 3.0mm LU BT 45 R
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-25-



FoE SRAM ARSI R

M7 FMA B2 ()

HRABAEIE R (mm)

o

06-

N

—
=)

5

(=3
S

@©
S

60

VIR SIS (Mpa)

20

0

1 1 1 1 1 I

0 100 200

—9,
300 400 500 600 700 800 Y

Hige (Hz)

(a) ML AL N
K 3.23 0.5mm ZL40H: Fr i i B

— jk___,A\____

1 1 1 L 1 1 ! 1 I

-100

0 100 200 300 400 500 600 700 800

PiZ (Hz)

(b) 4067 7 o

1.0mm ZL40H: Fr i N B an & 3.24 B, 1.0mm ZEE0H: Fr s 5 i 5 ) e KA B ot
N ISIZ A 67.366Hz, fE[: AN 1K /NUK 154.88MPa.

10

M

160 [

140

WAl R R AU L (Mpa)

20

1 ! Il

1 1 ! 1 1 1

100

0 100 200

—

%53

(=1
T

100 -

2
T

60 [

40

o

P

=20
300 100 500 600 700 800

WiF (Hz)

(a) WA R0 N
K 3.24 1.0mm LI Fr i

-100

0 100 200 300 400 500 600 700 800
B (1)

(b) R M 7
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