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Dynamic performance tests of bump-type gas foil journal bearing-rotor
system in start-up and shut-down procedures

XU Fang-cheng, [EIU Zhan-shengi- MA-Rui-xian, /HUANG Fei-lin

(School-of Energy Science-and Engineering,
Harbin Institute of Technology+-Harbin 150001, China)

Abstract: In order'‘to study the dynamic pérformance of bearing-rotor system supported
by bump-type'gas foil journal béaring,-a test bed was designed for bump-type gas foil journal
bearing. A rotor of 0. 458kg including turbine was supported by two bump-type gas foil
journal bearings and/ multi-leaf thrust gas foil bearing, and the speed was more than
80000 r/min. The experimental results show that bump-type gas foil journal bearings can of-
fer high-speed operation stability after rotor lift-off, and the vibration displacement ampli-
tude at bearing support is less than 20 um. The rotor lift-off speed in start-up procedure is

higher than that in shut-down procedure due to asymmetric drive of turbine.

Key words: bump-type gas foil journal bearing; test bed design; vibration amplitude;

lift-off speed; axis orbits
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Fig. 1 Structure of bump-type gas foil journal

bearing-rotor system test bed
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Table 1 Structural parameters of test bed
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Fig. 2 Design configuration of foil of journal

bearing and thrust bearing
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Table 2 Design parameters of foils of journal-bearing

and thrust bearing
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Fig. 3 Photo of rotor and bearing parts
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Table 3 Element structural parameters of rotor

(density:7850kg/m® )

ot o Mg R WL H AR
. . JU ot 5 B
LooaMR, S KE/ B B /107°
é‘ﬁﬁ‘ 10 3 kg
mm mm (kg + m*)
1 8.0 12.0 1.7 0.019
2 8.2 14.5 6.0 0.025
3 8.2 14.5 6.0 0.025
4 9.8 14.0 8.3 0. 050
5 19.8 20. 0 48.3 1.184
6 19. 8 20.5 49. 6 1.214
7 19. 8 20.5 49. 6 1.214
8 19. 8 16. 67 40. 3 0. 987
9 19.8 16. 67 40. 3 0. 987
10 19.8 16. 66 40. 3 0. 987
R4 AREEFERERIFMHASERNE R
Table 4 Gas film stiffness coefficients with
different speeds
Wi, Kl K,/ Ko/ K./
10° 108 10° 10° 108
(r/min) (N/m) “(N/m) (N/m) (N£m)
10 0.'39 0. 44 0.57 0.12
Mok 30 0.71 0.77 0.32 —0.16
K5 50 169 1.03  0.11 —0.07
bt
. 70 1.35 1.28 —0.07 0. 36
v
Pl 90 1.54 1.50 —0.18 0.11
7K 150 1. 86 1.91 —o0.27 0.18
200 2.02 2.10 —0.25 0.17
10 0.16 0.14 0.27 —0.23
) 30 0. 62 0.57 0.25 —0.27
ek
s 50 1. 00 0.95 0.05 —0.02
1% m 70 1. 27 1.24 —0.10 0.01
i 90 1. 46 1.47 —0.20  0.09
LI
150 1.76 1.87 —0.26 0.15
200 1. 95 2.08 —0.25 0.15
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Table 5 Test results-comparison of start-up and
Shut-down procedures
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