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Abstract; The blades were coated with NiCoCrAlY + YSZ, then the dynamic model and vibration
characteristics of the hard-coated splitter blisk were investigated, as well as the effect of hard
coating on damping vibration reduction of the splitter blisk. Firstly, analytical model of the hard-
coated splitter blisk was obtained using the complex modulus and the Oberst beam theories. The
mode characteristics and forced responses of the hard-coated splitter blisk were then solved using
the Gram-Schmidt process and Rayleigh-Ritz method. The results reveal that hard coating has a
weak effect on natural frequencies of splitter blisk but makes the modal loss factors increase about
four times, which explains that hard coating can effectively improve the damping performance of
the splitter blisk. Moreover, the forced response can be suppressed remarkably.
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Table 1 Mechanical parameters of hard-coated splitter
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analytical approach Hz
BB TRIZEH TERESE B E/%
1 143. 05 139.97 -2.20
2 150. 52 147. 26 -2.21
3 172.93 168. 58 -2.58
4 240. 72 237.71 -1.27
5 284.58 279.19 -1.93
6 480. 41 462. 57 -3.86
7 485.78 468. 95 -3.59
8 494. 65 481. 41 -2.75
9 538. 46 520.72 -3.41
10 579.24 563. 84 -2.73
11 926. 65 914. 46 -1.33
12 941. 68 925.73 -1.72
13 1010. 87 990. 51 -2.06
14 1172.45 1157.26 -1.31
15 1378.48 1347.18 -2.32
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Table 3 Natural frequency of splitter

blisk by the test Hz
BEERR  TIRELH EIRESH BeR/%
1 143. 01 135.77 -5.33
2 150. 82 141.59 -6.52
3 171. 04 163. 27 -4.76
4 237.05 225.57 -5.09
5 274. 88 259. 94 -5.75
6 480. 09 463. 50 -3.58
7 497. 65 483. 10 -3.01
8 508. 99 487. 69 -4.37
9 562.33 533.09 -5.49
10 607. 49 574. 82 -5.68
11 965. 98 932.07 -3.64
12 982. 12 960. 13 -2.29
13 1 040. 30 1013. 82 -2.61
14 1184.21 1158.24 -2.24
15 1348.50 1316.07 -2.46
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