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High Speed Dynam ic Balance Techn ique of
a Power Turbne Rotor of-a Turbne Shaft Engne
DEN GW ang-qun, GAO Deping
(N anjing U niversity of A eronautics and A stronautics,N anjing 210016, China)

Abstract: High geed dynam ic balance of pow er turbine rotor w hich generally runsover the
soond bending critical 'peed is a key technique in developing turbine shaft engine This paper
presents an mproved multipeed, multiplane and step by step balance precedure developed to bal-
ance a pow er turbine rotor with a long slender hollov shaft, elastic supports and squeeze film
danpers, and inherent torque tube A group of precise balance mllars are designed for adding trial
masxes A <t of balance stepsand balance technologiesare summarized Criteria for evaluating the
quality are established w hich involve the Imitsof both vibration digplacanent of shaft and vibra-
tion acceleration of supports The procedure is carried out throughout thew hole operating peed
range and the highest balance geed isover 20, 000 rpm. It has been successully applied to bal-
ancing the pow er turbine rotor in practice
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Fig 1 Structure diagran of pow er turbine rotor
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Fig 2 Installation and measuranent diagranmatic sketch of high $eed dynam ic balance experment
of poa.er turbine-rotor

16,800 r/Mmn-_11,600+/m n
Table 1 Expeér ment relts of\high speed dynam ic balance at 6, 800 r /m n and 11, 600 r/m in

/ Ds / D1 D2
(r/min) (r/min)
/um 686 /um 309 493
6, 800 /im 30 11, 600 /im 69 128
/% 95. 63 /% 77.67 74.04
2

Table 2 Exper ment reaultsof high seed dynam ic balance at the f ir st-stage bending critical speed

D1 D2 D3 Da
(17,471 r/min) /um 1,230 980 1, 290 1, 060
( ) /um 215 73 200 179
/% 82.52 92.55 84. 50 83. 11
3 6 , , ( :
< 21 um, < 12m/<)

6,800 r/min 11, 600 r/min
1(
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