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Abstract: The experiment of high speed dynam ic balancew as done after pow er turbine
rotor balance is destroyed T he vibration of thew hole engine on test rigwasmeasured and
analyzed before and after the high gpeed dynamic balance of the power turbine rotor was
conducted The results show that the whole engine vibration is significantly reduced High
geed dynamic balance technigue of flexible rotor plays an mportant role in reducing

vibration of the turboshaft engine
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Fig 1 Installation-and vibration measurament
diagrammatic sketch of turboshaft engine
during w.hole engine test ontest rig
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Table 1 Vibration values (basic frequency) at all measure points of turboshaft engine
after balance of power turbine rotor is destroyed
N AN g /(mm /s)
(r/min) T45 T135 Fy Fz Py P:
0.73 5.88 3.14 3.81 2.19 2.74 4.78
/ 1.35 3.61 0. 80 0.50 2.10 0.25
0.99 / 19.2 16. 8 30.3 4.7 39.6 52.2
0.91 9.00 2.30 2.40 4.80 15.3 10.4
N p Ng ) ,

12
121

2

(N p/N g2 0.99 /0. 91 )

Fig 2 Freguency gectrum at all measure points after balance of pow er turbine rotor is destroyed
(N N ¢ 0. 99 pecified peed/0. 91 pecified peed)
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Table 2 M easure values of front elastic support
strain of canpressor rotor after balance
of power turbine rotor is destroyed

N oA g (k)
(r/min)
0.99 /0.81 234.2 151.5

0.95 /0.83 192.2 125.4
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Fig 3 W avefom of elastic support strain of
horizontal orientation
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Fig 4 Frequency spectrum of elastic support strain

of horizontal orientation
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Fig-5 Installation and'measurement diagranm atic
sketch of high gpeed dynam ic balance
experiment'\of power turbine rotor
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Fig 6 Photogrgph of pow er turbine rotor
on test rig
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Fig 7 Curvesof vibration anplitude versus geed
measured by D1 transducer after balance is
destroyed and high gpeed dynam ic balance again
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Fig 8 Curvesof vibration anplitude versus geed
measured by D2 transducer after balance is

destroyed and high gpeed dynam ic balance again

7 10,
, 3
3 1
56.34% 81.31%,
3
, 4

4 , 14800 r/min ,

33.33% 71.43%,
3

Fig 9 Curvesof vibration anplitude versus speed
measured by D3 transducer after balance is

destroyed and high gpeed dynam ic balance again
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Fig 10 Curvesof vibration anplitude versus gpeed
measured-by D4 transducer after balance is

destroyed and high gpeed dynam ic balance again
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Table 3 High speed dynam ic-balance effect of rotor (based on rotor def lection)

D1 D2 D3 Da
/um 1530 1520 1330
/um 286 373 421
/% 81.31 75. 46 68. 35
4 ( )

Table 4 High speed dynam ic balance effect of rotor (based on vibration acceleration of supports)

/
(r/min) As( ) A=) As( ) A=)
/m/Sd 28 30 12
14 800 /m/<) 8 15 8
/% 71.43 50. 00 33.33 50. 00
/(m/<)
/(m/d) 6 12 8 6
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Table 5 Vibration values (basic frequency) at all measure-points of \turboshaft engine
after-high speed dynam ic balance again
N p/f\l g /(mm /S)
(r/min) T45 T135 Fv Fz Py P:
/ 12.0 15.7 7.76 0.71 3.10 1.56
2.28 3.32 0.63 0.71 0.74 0.50
/ 6. 55 5.57 20.3 17.9 11.1 12. 4
3.85 2.70 1.23 1.16 4.08 4.78
6
( )
Table 6 Percentage of basic frequency vibration decrease of power turbine rotor
(at or approach specif ied speed)
T45 T135 Fv Fz Py Pz
/(mm/s) 19.2 16.8 30.3 44.7 39.6 52.2
/(mm/s)  6.55 5.57 20.3 17.9 1.1 12.4
/% 65. 89 66. 85 33.00 60. 00 72.00 76.25
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Fig 11 Frequency gectrum at all measure points after high peed dynam ic balance of pow'er turbine rotor again
(NN ¢ pecified peed/gecified peed)

32 .

Table 8 Camparison of measure values of front elastic
support strain of canpressor rotor af ter balance is

destroyed and high speed dynam ic balance again
Table 7 M easure values of front elastic support

strain of canpressor rotor after high speed

dynam ic balance of power turbine rotor again (ud
N AN g (ko) (1o 234.2 151.5
(r/min) ) 105. 1 57.1
/% 55. 12 62.31
/ 75.1 42.0
/ 105. 1 57.1
(
2 7 ) 1 1
( ) : 8 ;

) 55.12% 62.31%,
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