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Abstract: The continuous-parameter model which was used to investigate the splitter
vane rotor was introduced. T he blades of the model were Timoshinko beam and the disc was
treated as thin plate. The boundary conditions and the continuity conditions were satisfied by
means of artificial springs introduced between the disk and the blades, which greatly
simplified the choice of admissible function in Ritz procedure. The model was solved by the
Ritz method, and the orthogonal polynomials generated by the Gram-Schmidt process were
employed as admissible function for both disk and blades. With this approach, the matrix
derived from kinetic energies becomes diagonal and numerical manipulation can become easy
and stable. At last, a splitter vane rotor structure wass investigated using the Combined
M odel of the present work.Some results were compared with those obtained by professional

FEA software ANSYS. Very good agreement among the results is demonstrated.
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Fig-1 The blade-disc structure
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Table 1 The relationship between blade number and the modal
P/2 n,l fe [ fes [
kP/2 P2 0 0 0 (S)
kP/2=i,i= 1,2, ,P/4 P/4 - P/4 (D)
0 0 0 0
kP/2 P2 0 0 0 (SS)
(2k+ 1)P/4 P/2 0 0 0 (SA)
kP/2=4i,i= 1,2, ,(P/2-2)/2,P> 4 P/4 +P/4 0 0 (D)
0 0 0 0
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Table 2 Model parameter ( Rectangle cross section blade)
(i= 1,2, ,12)
a=0.15m 1;=0.092 m ( Ls=L,/2)
b= 0.0127 m bi= 10. 140>10"° m

h=3.24>10"°
Py=7.86>x10° kg/m
Eq.= 200 GPa
v= 0.3

hi=3.24><10"" m
pi=7.86><10" kg/m
Ey= 200 GPa
12 : 6
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Fig.2 Vibraton modal of blade disk
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Table 3 The natural frequency on difference angle velodty ( Unit: Hz)
& (r/min)
0 10 000 20 000
FEM FEM FEM
DA 1-1 92.49 115.35 92. 02 192.97 196.82 348.18 357. 10
DS1-1 92.49 115. 35 92. 02 192.97 196.82 348.18 357. 10
SS- 115. 76 144. 58 116.00 179.23 182.76 281.94 289. 76
DA2-1 141. 52 194. 37 140. 88 267.95 273.14 473.61 487. 81
DS2-1 141. 52 194. 37 140.88 267.95 273.14 473.61 487. 81
SA- 205. 84 204.02 324.58 329.32 534.71 552. 08
DA 12 279. 78 277.34 412.7 413.54 654.18 664. 02
DS1-2 279. 78 277.34 412.7 413.54 65418 664. 02
SS2 280. 50 311.93 1247.69 278.54 408.2 409.58 643.44 654. 95
DA2-2 296. 00 (Ist) (1st) 293.82 432.46 433,03 681.29 687. 80
DS2-2 296. 00 293.82 432.46 433.03 68129 687. 80
SA2 350. 80 435. 41 351.00 469.22 470.25 708.94 711.91
SA3 503.73 501,41 658.25 661.94 985.09 997. 34
DA2-3 630. 29 628.54 745.85 747.13 986.96 1016.8
DS2-3 630. 29 62854 745,85 747.13 986.96 1016.8
SS-3 665. 19 66564 751.40 753.85 960.77 968. 07
DA1-3 681..38 678.73 770.47 769.88 1010. 28 991. 77
DS1-3 681. 38 678.73 770.47 769.88 1010. 28 91. 77
, 3 (280 Hz )
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