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Vibration evaluation of water guide bearing of bulb tubular unit

FU Liang', WANG Zhiguo?, WANG Pei'
(1. Hunan Wuling Power Technology Co,.Ltd., Changsha 410007, Hunan, China; 2. Harbin Institute of
Large Electric Machinery, Harbin 150040, Heilongjiang, China)

Abstract: [Objective]For the water guide bearing with fan-shaped support structure, the horizontal
structural stiffness is insufficient, resulting in a large vibration value. It is necessary to evaluate the
vibration of the water guide bearing and determine a reasonable vibration limit to ensure the safety
and stability of the unit. [Methods]The vibration of the water guide bearing of the same type of
bulb tubular unit is statistically analyzed. The finite element calculation of the water guide bearing

is carried out. The field test of vibration and dynamic stress is carried out. The correlation between
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dynamic stress and vibration is analyzed. The fatigue characteristics of the water guide bearing
structure are evaluated to determine the reasonable vibration limit. [Results] The results show that
the median of the horizontal vibration statistical sample of the water guide bearing is 131.6um,
according to the standard requirements, 1.6 times the median value of 200um is taken as the
reference value of the vibration limit; Based on the finite element analysis and actual measurement
of the water guide bearing in Lingjintan Power Plant, the maximum static stress of the water guide
bearing is 33.8MPa, which is far less than the allowable stress requirement, the maximum horizontal
vibration peak value of the water guide bearing under test conditions is 91pum, and the maximum
dynamic stress peak value of the sector plate is 1.4MPa.[Conclusion] The results show that: The
horizontal vibration of water guide bearing of bulb tubular units increases with the increase of the
active power of the unit, the main frequencies of vibration and dynamic stress are the rotation
frequency of the unit and the frequency doubling of blade blades, the vibration amplitude has a good
linear relationship with the dynamic stress amplitude , and the dynamic stress at a vibration
amplitude of 200 1 m can be predicted by linear fitting. According to the ultimate dynamic stress
and static stress obtained by finite element analysis, the fatigue life and damage coefficient of water
guide bearing support structure can be obtained by S-N curve, and the results show that it can meet
the requirements of service life cycle.

Keywords : bulb tubular unit ; water guide bearing ; vibration assessment ; fatigue analysis;
influence factor
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Table 1 Vibration statistical data of guide bearing vibration
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Fig.l Statistical distribution of horizontal vibration values of guide bearings
1.2 £F Burr #2 27K SHA KRN S BRI
Burr 73 A {E N — Rl R RO, o — P B S T d oA, | N T AT SRR SRR
SR ) AR AE 20, 3 S Burr 43 A7 A UM 4 5 B2 R B0 K R TR 8 JEE e o)l R Y

kC[X)Cl
f(x) = _a\a)

2)
A, X ONFEAR; () WHEREERE: FOO NBPMEREERE: o ko MEAK=
e 8.



KA KALSREARIEFEAR IS, WA ENSH (o ko) ST, HR&SH
H: a=131.19, c¢=3.08, k=0.993, SRIMAFEHELZRE f(x) W& 2 Frn, BRRMREE
BRELF () W 3 BT . BURFUBER B 2L F(x) =50% , RFFA I (2) ATRIR A KT
HhAKPIRSY A A P ECN 131.6um, WK 2. B 3 SRR E E B LR RAEE
FARMEFR K IR T RENIRE R, BT G IRSNIEE R T G FEAR 1.6 f5F0 2.5 £5 1K+
Ay, el LR 2 I R, HERER A 1.6~2.5 £ b 7 8 E R s A R, X
AT LARIE R 1.6 45 sh Ar B ED 200pm 4 A 7K S Al R KPR 3h 1 BR AR .

%1073 1

0.9

0.8 -

§ 0.5
0.4
0.3
0.2
0.1

0 50 100 150 200 250 300 350 400 00 5‘0 1“)0 15‘0 260 2;0 360 3‘;\0 400
RNt Ium RENE/pum
(a) KA ACPARENE G T X Burr 4371 25 %5 FE iR 4 (b) JKFHIAEIKFARE) Burr 7341 BT8R 55 B R 5

B2 kSHFEKFEIRINEG TR Burr 3HIHELER
Fig.2  Statistical distribution of horizontal vibration values of guide bearings and Burr distribution

calculation results
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Table 2 Material characteristics and allowable stress
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Table 3  Stress and deformation calculation
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Fig. 4 Stress and deformation calculation of FEM
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Table 4 Measured results of dynamic stress at different

measuring points
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Fig. 5 Arrangement of dynamic stress

measurement points for hydraulic bearings
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Fig. 7 Vibration and stress test results under different load conditions
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Fig. 8 Horizontal vibration waveform and frequency spectrum of guide bearing under different conditions
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AEAb, B KT BAE 7K Sl 7 A PR ARG S0l 1) S 4 Ak

(3) I EAUIRS) K& BB, AT ST LA K 5 5 R KPR S B LA ThTh %
(BN G N, PR35 B8 ) EAR AN AN 5 540K, BRI S5 38 5
MRE B RIFMERIER R, wEd 2t & R SEE AL 200 1 m T BN T].

(4) BTS2 vt A3 B 00 s TEAR G5 A TE AR B BRAEL T IR B Ty, 456 IRIT o
FrAS B0 BN D HUE, i S-N 2615 27K T AR SCPE A0 195 57 7 e AN A & 4.l
HERIL, KSHAKTREN N 200pm IS5 F9% 55 75 i it 128 T 25 i i 1 2R .
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