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A Study of Three Lobe Bearing Design for Turbo Compressor
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ABSTRACT

Three lobe bearings for turbo compressor which appear inner pad damage after field operation has been analysed

and redesigned in order to remove the problems. Pre-load and clearance between the pad and journal of the bearing

were changed as design parameters from that of the original ones considering suitable maximum temperature and

maximum pressure of the bearings. New bearings were manufactured corresponding the redesign. And vibration and

temperature were measured according to the API specifications.
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Fig 2.2 Small amplitude vibration of rigid rotor
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Application Typical mean pressure(MPa) P (kW) | 4663 | 9325 | 4663 | 9325 | 4663 | 9325
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Railroad car axles 14~ 25 F, N) |13512| 27023 | 15723 | 31445 | 11465 | 22929
wolge] Lx 09FF YoM 248t h, oAl F. (N) 14242 | 28484 | 16573 | 33145 | 12085 | 2416.9
Az Zrlstagaadoel quBAl AMs i W, (N) (1424228484 |-1657.3|-3314.5] 3116.0 | 6231.9
3 ~ 12602 1] oF
AA Ak X A2EE1207135CE WA B8R W ) | ae704|73447| 42733 | 85465 | 12085 | 24169
= 39 59 110TC ATE dlofof gich

3. 32E= HojFe| A

3.1 7|& 328 oy

(1) 2e{-Hojd AlXE A2

Lo d

Fig 3.1 Turbo compressor assembly of stage 1

ol BHE FZME Figdld 22 IJUd FHol
Table3.13%} #o] 3oz FAHH U Fof Hdf &
H5 82 1250HP(932.5kW)o)c},

Table3.1 Gear specification and load

Param Stage #1 Stage #2 Stage #3

-eter (Shaft) (Shaft) (Shaft)
m 2.54 2.54 2.54
z 32 EA 22 EA 22 EA
« 20° 20° 20°
B 20.2° 20.2° 20.2°
d 86.607mm 59.542mm 59.542mm
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Parameter Stage #1 (Shaft)
50% 100%
R (N) Left Right Left Right
698.4 | 7258 | 1397 1452
R (N) Left Right Left Right
k¢ ~1816 | -1924 | -3617 | -3796
Left Right Left Right
W (N
) 1945.7 | 2056.3 | 3877.4 | 4064.2
8, (Deg) Left Right Left Right
291.0 290.7 2911 290.9
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~Table3.4 Specification of the specified bearing

Parameter Teft Stage #1 Right
Rj 15.875mm 20.635mm
R, 15.9075mm 20.670mm
R, 15.895mm 20.6565mm
6, 97° 97°
6, 199° 199°
0, 199° 199°
L 34.92mm 31.75mm
G, 0.0325mm 0.035mm
G, 0.02mm 0.0215mm
m 0.5 0.5
«a 1 1
T 40T
N 28,000 rpm
ol ISO Turbine 32
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Table3.5 Static characteristics of stage #1
modified left bearing at 28000rpm a5 ‘ : ' .
Atti Friction R 40 . | :
Eccen Max. Total side
Load -tude loss leak To | Tow Stabilit 5
(%) ratio angle p(r;ls;u;e power e]j a?g)e (Cy 1 () wlly @
(°) a HP) (Vmin ;C: 30
50 1046 334 | 4.655 2.01 0.844 | 55 | 66 | Stable 525
Q
1004 0.67 1 331 | 9.420 221 0.859 | 56 | 76 | Stable & 20
o
915

Table3.5 Dynamic characteristics of stage #1
modified left bearing at 28000rpm
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. . Damping coefficients °
Load| Stiffness coefficients (N/m) (N.s/m) Rotating speed (rpmpx10°
0,
(%) Ko | Kuy Kya K,y Cus Cy Cy ¢, Fig 3.3 Log decrement for pinion stage #1 for
50 [5.53E7| 1.23E7 |-8.25E7] 1.14E8 | 2.99E4 | -1 61E3 |-1.61E3 | 4.27F4 100% load
100 | 1.16E8 |-5.73E7 | -1.75E8 | 2.33E8 | 3.53E4 | -1.58E4 | -1.58E4 | 6.00E4
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