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Quantitative Measurement of Vibration Localization of Blisk
with Damping Coating Based on Experimental Mode
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Abstract; Vibration control of blisk by attaching damping coating is a new technique. To
implement this technology effectively, it is necessary to measure the degree of vibration localization
of blisk for different coating schemes. Based on experimental modal data, a quantitative
measurement method for the vibration localization of blisk is proposed. Firstly, the theory of
quantitative measurement of the degree of vibration localization was proposed, and the reasonability
was verified. Then, the procedure of quantitative measurement of vibration localization of blisk with
damping coating was presented. Lastly, the vibration localizations of blisk with three coating
schemes were tested. The results showed that the developed method can effectively measure the
vibration localization of blisk with different coating schemes and the degree of vibration localization
of blisk becomes more evident and fluctuates with the increase of coating area.
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Fig. 1 Finite element models of blisk with and without
damping coating
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Table 1 Modal shapes of blisk for different thickness
of coating
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Table 2 MACLF of blisk for different thickness of coating

(%);g?tij 1 B 2 B 3 B 4 Bir 5 B 6 7 8 9 B 10 By
10 0.9132 0.9460 0.9297 0.8031 0.8031 0.9441 0.7794 0.8645 0.6394 0.7014
20 0.7981 0.8516 0.7928 0.9202 0.9202 0.7872 0.7718 0.6596 0.6224 0.568 1
30 0.7243 0.7756 0.7231 0.8452 0.8452 0.7228 0.6452 0.6956 0.5496 0.6085
40 0.6786 0.7219 0.6983 0.7928 0.7928 0.8111 0.7184 0.6201 0.5866 0.5422
50 0.6486 0.6839 0.6718 0.7553 0.7553 0.7150 0.5866 0.6085 0.5263 0.5302
60 0.6277 0.6562 0.6489 0.7083 0.7083 0.6165 0.5662 0.5439 0.5189 0.5074
70 0.6123 0.6352 0.6300 0.6703 0.6703 0.5823 0.5537 0.5292 0.5147 0.5030
80 0.6005 0.6189 0.6144 0.6419 0.6419 0.5648 0.5453 0.5224 0.5120 0.5011
90 0.5913 0.6059 0.6015 0.6206 0.6206 0.5539 0.5394 0.5185 0.5101 0.5001
100 0.5838 0.5954 0.5908 0.6043 0.6043 0.5465 0.5350 0.5159 0.5088 0.4994
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Fig. 2 MACLF of blisk for different thickness of coating
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Fig. 3 Specimens of blisk with and without damping
coating
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Table 3 Natural frequencies of blisk with and without

damping coating Hz

Broc WRZEET RBs0%  RM75% iR 100%
1 697. 25 634.02 636. 15 631. 56
2 715.02 653.26 653.32 648. 89
3 738.17 667.23 670. 34 664. 72
4 750. 61 678. 61 680. 20 673.97
5 762. 48 694. 23 695. 58 687.37
6 767.72 700. 05 705. 26 696. 68
7 778.98 707. 28 714. 10 708. 55
8 1103.30 1065. 43 1062. 56 1052.77
9 1156.66 1121.02 1118.50 1 106. 24
10 1249.18 1219. 46 1216.27 1205. 80
11 1371.12 1329.63 1324.59 1310.02
12 1390.46 1346.01 1344.17 1328.39
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Table 4 Modal shapes of blisk with and without coating
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Table 5 MACLF of blisk of different orders for different coating schemes

1874 1 2 3 4 5
BE50%  0.751  0.722  0.739  0.684 0.811
BE75%  0.869 0.596  0.771 0.662 0.733
WHL100% 0.833  0.692 0.737 0.674 0.561

7 8 9 10 11 12

0.677 0.676 0.741 0.720 0.733 0.669 0.720
0.740 0.710 0.673 0.702 0.679 0.746 0.810
0.681 0.745 0.672 0.768 0.666 0.672 0.773
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Table 6 Distribution of MACLF of blisk for different
coating schemes ™
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Fig. 5 Distribution of the MACLF of blisk for different

coating schemes
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