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Analysis Method and Test Technique of Rotor-blade-casing Rub-impact
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ABSTRACT: To better understand the mechanism of rub-impact failure and rub-impact between high-speed rotary transitions,
the complete rotor-disc-casing rub-impact finite element model considering the flexible characteristic of the casing was estab-
lished through the impact dynamic analysis method. And the transient process, local detail characteristics and vibration response
of blade-casing rub-impact were studied. The simulation analysis results were compared with those of the physics test. It was
found that the matching degree was good. And it proved that the simulation analysis model and simulation analysis method
could describe the dynamic behavior of the rub-impact between the rotating blade and casing. And the effectiveness of the phys-
ics test was also proved. On this basis, different parameters influencing the rub-impact response were further analyzed. It was
found that the gap between rotor and stator, relative velocity and stiffness ratio had great influence on rub-impact response.
Some principles and laws explaining and predicting the phenomenon of rub-impact trouble were obtained. The research method
and research results have some reference value for the diagnosis and prediction of the mechanical rub-impact trouble.
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Fig.1 Blade-elastic casing rub-impact mechanical model
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Fig.2 Blade-casing rub-impact finite element model
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Fig.3 Comparison of blad[e damage before and after
rub-impact: a) before rub-impact; b) after rub-impact
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Fig.4 Single blade-casing rub-impact force curve
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Fig.5 Each blade rub-impact force with the casing curve
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Fig.6 Rub-impact force response curve at
typical locations of the blade
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Fig.7 Frequency response curve of the
rub-impact blade root unit
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Fig.8 Rotor-disc-casing rub-impact test device
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experiment and simulation
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different intrusion amounts

e, RGBSR PRI — IR ZE TR

ML A58 505 H A Hra 1o bl AR, P
WG PR, UEWD T iy B 0 7 ik 4 T
Vi o PRI T 7 A 285 0 (5 LR B Ry 07 3 ) S i
R R il e O R BR AR o — 25 A

4 7N[E) [El 2R X il R i 17 ) 525 i

FhT Tl R W 10 A 5 U B ) S RO
Fr S AL A BT aR TR | R SATLIE A BRI EE HE A
lf BE I A A2 B, PRI Ak L il JEE i ) B
PEATHE— L TRARTIE
4.1 MR-HERELRERE

TEM F RS S 6000 r/min B9 THF, W& A
(] F I - HIL IR A G T Bt 2 ol R A il B A e L
AARFPRA R,

R AL AR AR TR, S5 —0 8
YL B ] R an & 11 FoR . WTLAE
TR, FlC B 78 K S RN B 1) (R BN

- [E] i 0.005 mm
— [P 0
-~ [a] B —0.005 mm

Lower axis tracks/mm

-15 -10 -5 0 5 10 15 20
Gaps/mm
[ ) BT o 30
Axis tracks of different gaps

K11
Fig.11

B i 2 A 5 b AE K P J7 10 A% Bl o AN TR A T il
JEJyuf ) D RRh Zean &l 12 s . MHTZe ] LI
fill BE I 7E B WAL EE R, B R AR B, AR
WS, REEE 22RO . BT R EE ) e
HARARN, flEEE 7 ARt , il 5 I )

4
— [E]BE 0.005 mm
35t -- B 0
---- [E] B —0.005 mm
28}
%mi
5
=k
14 ¢
7k
: hoof n
(1]8N N D e N\
0 1 2 3 4 5
Gaps/mm
112 AS[R] )BT Alf B8 7 B fi) 7 A i 4%

Fig.12 Rub-impact force of different gaps
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Fig.13 Rub-impact force of different casing materials
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