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Static Properties of Floating Ring Journal Bearings
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ABSTRACT

Many commercial high speed and lightly loaded rotating machineries incorporate floating ring bearings (FRBs) owing to
their low cost and reduced power losses. Many researchers have developed various analytical models to predict the performance
and the stability of those rotor-bearing systems with FRBs. However, most of the models failed to predict stability of the rotor-
bearing systems with FRBs. FRBs comprise two fluid films in series and the ratio of floating ring speed to journal speed
reflects the equilibrium state of the two fluid films. Therefore the speed ratio is one of the main concerns in the analysis of
FRBs. This paper provides the experimental results of the speed ratio which enables one to verify of the analysis model for

FRBs.
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Fig 1. Floating ring journal bearing
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Table 1. Test parameters for case 1

Speed Temperature Pressure

No. Journai}] Ring Inlet Qut let Inlet

[RPM] [RPM] [* C] [ C] [bar]
1 2000 961 25.0 25.5 0.60
2 3000 1459 24.5 25.0 0.60
3 4000 1929 24.5 27.0 0.60
4 5000 2377 24.5 27.5 0.60
5 6000 2787 24.5 27.5 0.65
[§ 7000 3172 25.5 28.5 0.60
7 8000] 3550 26.0 30.0 0.60
8 9000 3910 26.5 38.0 0.60
9] 10000 4225 25.0 39.0 0.60
10| 11000 4469 24.5 38.0 0.60
11} 12000 4702 25.0 43.0 0.60
12] 13000 4894 25.0 45.0 0.60
13] 14000 4981 25.0 47.0 0.60
14] 15000 5266 45.0 59.5 0.70
15{ 16000 5609 46.0 60.5 0.70
16] 17000} 5487 45.0 61.0 0.70
17] 18000 5519 44.0 61.0 0.70
18} 19000 5739 44.5 62.0 0.70
191 20000 5681 45.0 62.5 0.70
201 21000 5678 45.0 63.0 0.70
21] 22000 5916 45.5 65.5 0.70
221 23000 5948 44.5 64.5 0.70
231 24000 5848 43.0 64.5 0.70
241 25000 5865 44 .0 66.0 0.70
261 26000 5671 44.0 67.0 0.70
26| 27000 6118 45.0 68.0 0.70
27] 28000 5810 45.0 69.0 0.70
28]  29000] 5829 46.0 70.0 0.70
29] 30000{ 6129 46.0 71.0 0.70

Table 2. Test parameters for case 2

Speed Temperature Pressure

No. | Journal | Ring Inlet | Outlet Inlet

[RPM] (ReM] | ("¢l | [*c] [bar]
1 2000 987 24.0 24.0 1.25
2 3000 1463 24.2 24.5 1.25
3 4000 1900 24.5 25.5 1.30
4 5000 2312 25.5 27.0 1.30

5 6000 2698 26.0 28.0 1.3
6 7000 3077 25.0 28.0 1.35
7 3000 3414 25.0 29.5 1.35
8 9000 3730 26.0 30.5 1.35
9 10000 3982 26.5 32.0 1.40
10 11000 4258 27.0 33.5 1.40
11 12000 4505 27.0 34.0 1.50
12 13000 4756 27.5 35.0 1.50
13 14000 4988 28.0 36.5 1.50
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Table 3. Test parameters for case 3

Speed Temperature Pressur

No. | Journal Ring Inlet | Outlet | Inlet
[RPM] [RPM] [ C] [* C] [bar]

1 2000 975 24.0 24.5 1.00
2 3000 1462 24.0 24.5 1.00
3 4000 1911 24.0 26.0 1.00
4 5000 2354 24.5 26.5 1.00
5 6000 2757 25.5 28.0 1.00
6 7000 3122 25.5 29.0 1.00
7 8000 3485 26.0 30.0 1.00
8 9000 3820 24.5 30.5 1.00
9 10000 4116 24.5 32.0 1.00
10 11000 4389 25.0 32.0 1.00
11 12000 4652 25.5 34.0 1.00
12 13000 4952 26.0 36.0 1.00
13 14000 5161 26.5 38.0 1.00
14 15000 53381 45.5 52.0 1.00
15 16000 5455 44.0 53.5 0.90

Table 4. Test parameters for case 4

Speed Temperature | Pressure
No. | Journal Ring Inlet | Qutlet Inlet
[RPM] [RPM] {*cl| [ C] [bar]

1 5000 2250 26.0 29.4 1.0
2 6000 2565] 28.0 30.0 1.0
3 7000 2925] 30.0 34.0 1.0
4 8000 3225 31.0 35.0 1.0
5 9000 3555} 33.0 36.0 1.0
6 10000 28701 35.0 40.0 1.0
7 11000 4140] 36.0 42.0 1.0
S 12000 4395] 38.0 44.0 1.0
9 13000 4635 41.0 47.0 1.0
10 14000 4860 42.2 49.0 1.0
11 15000 5100 42.5 50.0 1.0
12 16000 5325 45.0 54.0 1.1
13 17000 5535] 45.2 54.0 1.1
14 13000 5745] 45.0 54.0 1.1
15 19000 5925| 45.0 56.8 1.1
16 20000 6090 45.0 57.0 1.1
17 21000 6228] 45.7 53.8 1.1
18 22000 6450] 45.0 53.0 1.1
19 23000 66001 45.0 61.0 1.1
20 24000 6798] 45.0 61.0 1.1
21 25000 6990] 45.0 61.0 1.2
22 26000 7158] 44.0 62.0 1.2
23 27000 73201 44.0 64.0 1.2
24 23000 7518] 45.0 65.0 1.2
25 29000 7698] 42.0 65.0 1.3
26 30000 7788] 45.0 69.0 1.3
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