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M ethod of High Speed Dynam ic Balance
to Balance a Slender Flexible Rotor
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Abstract: A new jtechnology method of high eed dynamic balance to balance a slender
flexible rotor isprésented by using auxiliary tool of balance-balance collars in thispaper. A st of
precise balance mllars are designed and processed acoording to design criteria and their strength
calibration is completed by using finite elanent method T he experimentsof checking and verify-
ing balance wllars are accomplished through wo smulating shafts The results of experments
show that the balance behavior of the mllarsisgood and they have little influence on critical geed
and vibration characteristics of each smulating shaft Based on this high geed dynan ic balance

of power turbine rotor of turbine shaft engine is satisfactorily conducted by using these balance
ollars and the effect isvery ideal
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Table 1 W-eights.of balance collars

/9 /9
1 132.95 5 131.90
2 132. 94 6 132.36
3 133.33 7 133.31
4 132.61 8 132.94

2
Table 2 Realtsof low speed dynam ic balance
of balance collars

/(g- an) /(g- an)
1 1.7 1.4 0. 06 0.06
2 1.7 0.3 0. 06 0.05
3 1.2 1.5 0.05 0.05
4 2.3 1.4 0.04 0.06
5 1.2 0.8 0.04 0.05
6 0.5 1.1 0.05 0.05
7 0.5 0.9 0. 06 0.05
8 0.6 1.2 0. 06 0.05
, (8 )
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1

Fig 1

Installation and measuranent diagranmatic sketch of smulate shaft
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Table 3 Data dur ng high gpeed dynam ic balance of smulate shaft
D1 D2
(r/min) /um /0 /um ()
7250 71 93 70 86
7250 25 282 36 285 1 0° 0.74¢g ( )
7250 127 17 121 13 2 90° 0.74¢g ( )
1 316° 2
7250 16 44 6 29 37° 0.199g 0.311g ,
1 2
4 200
E - BB RRT
Table 4 Balance effect of balance collars 160 s
. © > SENTHEE
on smulate shaft = 120
E 80
R
w 4:’) .
Ds D1 D> 0 3000 6000 9000 12000
38 /(r/min)
/im 188 71 70
/um 45 16 6 2 Ds 0 10000 r/Mmin
/% 75.53 77.'46 91.43 )
Fig 2 Curvesof vibration anplitude versus geed
C 4 during O 10000 r/m in measured
6857 r/min 7076 r/Mmin by D transducer
TVERH Y ( RIRHERES)
Al
— A Z:
AMIEA —
- I
8%
3

Fig 3 Installation and measureanent diagranmatic sketch of pow er turbine smulate ®lid shaft
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Table 5 Data dur ng high gpeed dynam ic balance of power turbine smulate olid shaft
D: D2
(r/min) /um /() /um )
5800 131 44 183 38
5800 115 64 150 57 1 45° 0.44¢g ( )
5800 76 42 106 30 2 90° 0.44¢g ( )
1 146° 2
5800 26 229 10 239 5° 1.452g 0.800¢g ,
1 2
6 : ( 4) 7
80. 15% 7
94. 54% , Ds )
Table 7 Contrast and analysis of maximum vibration
T e | itude bef d after high geed
- 1600 T ampl itude orecjan after high 9
1200 - EEEAES dynam ic balance
= (Dsmeasuranent point)
i 800
[
E 400
0 — /um
0 3000 6000 9000 12000
#E3 /(t/min) 1435 6530 r/min
4 Ds - 5775 r/min
Fig 4 Curvesof vibration anplitude versus eed /% 86. 62
measured by Ds transducer before and
after high peed dynam ic balance
4 7 ,
6
Table 6 Balance effect of balance collarson power ’ ’
turbine smulate lid shaft at balance eed
(5800 r/min) 86. 62% ( ),
D1 D2
/um 131 183
/im 26 10
/% 80. 15 94.54

Ds
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