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On the Vibration Reduction of Mistuned Blisks by Hard Coating
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Abstract; A vibration reduction method by hard coating was proposed to improve the working
reliability of mistuned blisks (integrally bladed disks), and the mistuned blisk with depositing
NiCoCrAlY + YSZ hard coating on both sides of the blades was taken as an example to conduct
the vibration investigation. Firstly, the ROM ( reduced-order model) of the hard-coated blisk,
which can improve the computational efficiency under the premise of ensuring the computational
precision, was established by using an improved fixed-IDSMSM ( fixed interface dynamic stiffness
modal synthesis method). Secondly, the modal analysis of the hard-coated blisk was achieved
based on the proposed ROM, and the results were compared with those of the FOM ( full-order
FEM). Finally, the influence of hard coating on mistuned blisks was studied. The results revealed
that the NiCoCrAlY + YSZ hard coating has a good damping effect on mistuned blisks, and can
suppress remarkably the resonant response of mistuned blisks.
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Geometrical parameters of the blisk and
hard coating
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Table 2 Material parameters of the blisk and hard

coating
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Fig. 3 Natural frequencies of the hard-coated blisk
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Fig. 4 The computational time of the hard-coated blisk
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Table 3 Natural frequencies of the blisk with or without
depositing hard coating Hz

BT LRI

Bk sk w2 B mik wE Sk
g M R% o g M R%

1 678.65 685.18 0.95 680.38 685.26 0.71
2 732.54 738.67 0.83 727.91 741.87 1.88
3 802.57 808.13 0.69 810.67 821.52 1.32
4  936.64 947.08 1.10 948.99 957.68 0.91
5 952.39 959.29 0.72 951.48 963.04 1.20
6 959.83 968.67 0.91 955.71 974.04 1.88
7 967.66 977.99 1.06 961.76 984.01 2.26
8 977.31 987.94 1.08 970.36 995.06 2.48
9 986.10 998.61 1.25 980.751002.59 2.18
10 997.651010.24 1.25 993.08 1013.72 2.04
11 1083.9 1094.93 1.01 1105.47 1132.18 2.36
12 1213.41 1224.85 0.931204.09 1236.92 2.65
13 1300.19 1306.85 0.51 1312.79 1348.74 2.67
14 1510.41 1522.42 0.79 1511.16 1544.55 2.16
15 1555.52 1564.25 0.56 1545.52 1578.77 2.11

K5 7 i SO R J= i B RT 15 Bk
SIFEIN T AT IR 2, R B U 2 5 A R A £
BSHUREIN T B B3R, h T2 29, 58
SR A AR S AR LA 7ol R T BRI 7 M AR S
BFEH F. RI,A > B,C > D. 4, [ — 254 (1 15
SIFEIN 7 B 22 5% (HR ENTHRA AR LA 2210



% 6 =

WSk PR EAR T B 64 AR R B R AR R 861

i B A 5 C AL, B 5 D AL
6

e WU —— BRI S-SR
5| o AN e BEW AR

PR N
>

BEAREE T x 107
[

1t i E : c|
Y e )
123456 7 8 9101112131415
AR
E5 MERSHERT
Fig. 5 Modal loss factors of the blisk
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