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Analysis and Experimental Study of the High Speed
Flexible Rotor Dynamic Behaviors

WU Guo—fan, €HEN Guo-zhi, TU Meng-pi
(China Aviatienn Pow-er Plant-Research-Institute, zhuzhow' 412002, China)
Abstract: A~gas ‘turbine rotor working speed is higher-than the first critical speed of
bending..For this rotor, the high-speed rotor dynamic behaviors and the sensitivity of the
balance plane ‘were calculated \and -analyzed:"A ccording to the calculated result the rotor
supporting configuration was adjusted; and extensive dynamic experiments were carried out
with a simulated rotor.T he result of the calculation and experiment shows that appropriate
supporting configuration and vibration depressing device can make the rotor cross the first

bending critical speed smoothly and run steadily at working speed.
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Fig-2 Critical speed vary with K. at front Spring and

rear rigid supporting

Fig- 4 Curves of critical speed versus Ka at two

spring supporting

1
Table | The rotor system S critical speed with two rigid supporting
K./(10° N/m) K/ (10° N/m) Nt/ (r/ min) N2/ (v/ min) Nens/ (r/ min) N s/ (r/ min)
20 20 7210 15 815 34 933 > 70 000
20 20 8315 16 886 36 757 > 70 000
40 40 8371 19 887 43 330 > 70 000
80 80 9162 23 498 55 144 > 70 000
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Fig.5 Curves of critical speed versus K yat two

spring supporting
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Table 2 The rotor’s typical vibration curve of critical speed at vary supporting combination
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3
Table 3 The difference squeeze-oil film clearance mating with difference unbalance
( 1g - cm) ( : %0)
1 2 3 4 5 6 7 8
.5 2 2 2.5 2 3 3 4 3 4 3.5 4.5 4 5 4 5
.5 2 .5 2.5 2 2.5 3 3.5 3 3.5 3.5 45 35 45 3.5 4.5
.5 2 2 3 2 3 3 4 3 4.5 4.5 5.5 45 55 45 5.5
1.5 2.5 2 2.5 2 3 3 3.5 3 4 3.5 4.5 4 5 4 5
2 2.5 2 3 2 3 3 4 3 4.5 4 5.5 4 6 4 6
2 2.5 2 3 2 3 3 4 3 4 4 5.5 4 5.5 4 5.5
4 ( )
Table 4 The effect degree of the difference balance plane at-difference speed
/
(r/min) = - == == === == = L - - - S\ -
0.11n 7 6 5 1 4 2 3
0.19n 7 1 5 2 3 4 6
0. 6n 5 1 7 2 4 3 6
n 5 1 7 2 3 4 6
1.3
K+, Kb
4=<10° N/m “7><10° N/m ’
2
’ ’ [8,9]
N 2
3, )
6g-cm 1.4%0 6%o
; , 4
3 g = cm : -1 4 -5
2%0  3%o - 6; -7, 1)
4 , 517

1.4 ,
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Fig-9 The comparable curve'of front supporting

strain versus speed
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Table 5 The compare of theoretical value an experimental value
(Nem is the n step critical speed, 7 is the working speed)
/ (r/min) Na=0.11n N .21= 0. 19n N 3= 0.6n
/(r/min) 0. 2 0. 625
/(r/min) 0.18n 0.19% 0.59n 0.63n
40 ’
»
M
E ‘M,
N
i (3 ,
0 027 04rn 067 0.87
N/(r/min)
2
(a)
4 ’
0 P,
=
E20 P, p,
= rals. .
0 . i&‘,
0 027 047 0.67 0.87 1] -
N/At/min) ’ ’ ’
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