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Forced vibration analysis of turboshaft engine

CAT Xiarr xin, LIU Yu hui, ZHAO Yan-yun
(China Aviation Powerplant Research Institute, Zhuzhou 412002 China)

Abstract: The forced vibration problems of a turboshaft engine, \which is mounted dir
rectly on the main gear box, wereinvestigated. The characteristic of the\engine structure and
the source of the exciting force were analysed, and-the-distribution/states of the axial force
and bending moment caused by the vibration were also_diseussed<” T he mechanical vibration
method and finite element method were applied to-the forced vibration. T he results of the

full engine vibration'experiment show that the proposed procedure is efficient.
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Fig.1 Structure of the turboshaft engine
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Fig.2 M ass spring vibration system
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Fig-4—Force'exciting frequency curve
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Table 1 Displacement, velocity and force of each casing
3 2 2
> /mm / (mm/ s) /N
’ 1 0. 1462 22.96 -
’ ’ ( ) ’ 2 0. 1469 23.07 320
3 0. 1485 23.33 319
4 0. 1487 23.36 159
G 5 0. 1509 23.70 154
6 0.1516 23.80 133
0.15 7 0. 1532 24.07 106
| 8 0. 1550 24.34 79
E 10 5
E 9 0. 1552 24.38 50
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Fig.3 Displacement exciting frequency curve
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Fig.7 Force exciting frequency curve
2
Table 2 Axial acceleration obtained by calculating and experiment
1 2 3 4 5 6 7 8
0.358 0.360 0.361 0.370 0.372 0. 376 0. 380 0. 381
0.36 0.39 0.34 0. 38 0. 36 0. 38 0.35 0.36
0.79 0.57 0.51 0. 45 0. 18 0. 13 0.16 0.33
0.79 0.56 0.44 0. 40 0. 16 0. 10 0.19 0.42
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Fig.8 Bending moment of the engine
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Table 3 Values of frequency response
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