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Analyse on shafting vibration and operating state of sealing
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Abstract: Taking a million kilowatt nuclear power half speed steam turbine generator set as the research object, a
dynamic model of spring foundation bearing rotor is established by using the rotor dynamics professional analysis
software ARMD. The dynamic characteristics of the shafting are obtained through dynamic calculation and analysis.
The accuracy of the calculation model is verified by the coincidence of the field measured critical speed of the
shafting and the calculated value. On this basis, the vibration response caused by the thermal imbalance of the seal
pad of the generator is calculated. It is found that the vibration changes are mainly concentrated at the rotor of the
generator, and the thermal imbalance of the seal pad is only the direct influence factor of the vibration fluctuation
of the shaft system, but not the root cause. At the same time, the oil film stress of the seal pad under different
operating conditions is analyzed, and it is found that the axial inclination has the greatest impact on the stress of the
seal pad. Therefore, the processing and installation process shall be ensured during the maintenance and adjustment
of the unit to prevent the shaft system deflection during the operation of the seal pad.
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Fig.2 Structural diagram of sealing pad
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Tab.1 Each rotor critical speed calculated values

ik e R T/ (r mine?) 1 SAREHF/(r mint) 2 SREFET/(r min?) 3 SAREEEF/(r mint) R EHLEE T/ (r min )
iy 943 1098 1092 1053 874
B 2812
Fx2 BRFIERERINE
Tab.2 Measured values of each rotor critical speed
Bk R T/ (rmin?) LSRR T/(rmin?) 2 SRR T/(rmint) 3 SRR T/(rmint) KRN T/ min?)
— P 900~1 000 1.000~1 200 1.000~1 200 1.000~1 200 800~1 050
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Tab.3 Unbalanced mass distribution

' Fis/(kgmm) MR
3 SRIERTRYM A GRMD 200 0
3 SRR YR G 200 100
3 ST 400 180
3 SRR FUCREA F (Hdi) 200 280
3 ST ARG (AN 200 0
RHENEEFREEIR GRS 300 50
R EBHE 500 150
RN T REFR (i) 300 230
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Tab.4 Changes of oil film parameters with the clearance of

sealing pad
I‘Hﬁﬁ A, i /ﬁiﬁl R/ TR
H/mm (L min) JEElum JE 1/MPa
0 0.753 21.857 63.2 04113
0.02 0.757 22.573 64.5 0.408 5
0.04 0.760 23.214 65.7 04051
0.06 0.764 23.998 67.1 0.4019
0.08 0.767 24.712 68.7 0.398 8
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Tab.5 Change of oil film parameters of seal pad when axial

inclination
WA mm M) b Bi;_g,ﬁf e
0 0.753 63.2 04113
0.001 0.788 55.6 04237
0.002 0.814 47.1 0.449 3
0.003 0.846 388 0.5304
0.004 0.879 29.7 0.662 3
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