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Vibration analysis of the blade-disc coupled structure-of compressor

WAN G Churrjie, SON G Shun-guang,\ZON G Xiao

(School of Mechanical Engineering and Atutomation ,Beijing Universty of
Aeronautics and A stronautics ,Beijing,100083 ;China)

Abstract : While a 3D assembly model.of blade-discstructure was established ,afinite el-
ement model for caleulating the.vibration characteristics during blade-disc coupling was set
up by taking-into congderation of the coupling-action of-contact stress between blade and
disc. With the help of ANSYS software,the vibration characteristic of blade-disc coupling
structure was'calculated and analyzed using cycle analys s method. Through modeling experi-
ment ,this method is proved to befeasble for analyzing the rabbet assembly structure.
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Tablel Compare of simulation and experiment

| Hz | Hz | %
1 692.81 578. 453 16.5
2 1146.0 1 130.827 1.324
3 1168.8 1 164.700 0.035
4 2 466.5 2 401. 280 2.6
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Table2 Mode o blade-disc coupling system Unit: Hz
[t/ min
1 2 3 4 5
0 340.23 1320.3 2319.2 2 659.9 3069.7
1 11 000 390. 27 1386.2 2322.2 2790.3 3102.2
19 000 474 1 506.9 2325.3 3 006.3 3177.8
27 000 579.07 1 669.2 2331.7 3194.7 3366.3
0 966. 49 1440.5 3050.4 3143.8 3824.5
2 11 000 1 009.9 1503.9 3090.2 3320.5 3828.5
19 000 1 090.2 1623.6 3150.5 3645.2 3838.4
27 000 1201.2 1792.6 3236.9 3 840 4074.3
0 1271.2 2 556.2 3094.1 3969.9 5334.1
3 11 000 1335.6 2588.3 3123.3 4195.4 5348.6
19 000 1454.6 2651.1 3181.7 4 598 5378.5
27 000 1618.7 2744.9 3 269 5112.8 5437
0 1301.5 3061.8 6 967.3 7 036.9 9 667.1
9 11 000 1368.1 3090 7 008.7 7075.1 9717.3
19 000 1491.8 3146.7 7 045.2 7 196.9 9 818.9
27 000 1663.7 3231.4 7084.2 7 395.8 9969.7
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Table 3 Vibration form of blade-disc coupled system
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Fg.5 Coupled vibration of blade-disc
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