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Development of Speed Increaser for High Speed Machine Pump which
Considered the Noise/Vibration
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ABSTRACT

Vibration/noise analysis as well as strength of gear teeth, roller bearing life, joural bearing design
are considered in order to develop the high-speed machine centrifugal pump which had a speed
increaser. A Campbell diagram, in which the excitation sources caused by the mass unbalance of the
rotors and the transmitted errors of the gearing are considered. shows that. at the operating speed.
there are not the critical speed. A high-speed machine centrifugal pump was made in order to
evaluate developed speed increaser. Also, strict API standard were introduced for reliability evaluation
of developed speed increaser, and performance evaluation were carried out. The result that evaluation
items about bearing vibration, shaft vibration, noise, and lubrication temperature were selected, and
were tested, a high-speed machine centrifugal pump were able to know what were satisfied with

API standard all.
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102746

1027.46

W, (N)
K, 0.693465 0.693465
F (mm) 28.3 28.3
m (mm) 1.25 1.25
K 1 1
K, 1.7588 1.8523
J 041 0.49
K, 09 0.9
K, 1 1
Ky 1 1
K 1 1
K, 1 1
(MPa) 450 450
(MPa) 179.67 158.3
s (MPa) 405 405
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Table 2 AGMA pitting resistance

W, (N) 1027 .46 1027.46
C, 189658 189658
C, 1 1
C, (.480893 0.480893
Cs 1 1
d (mm) 38.75 38.75
F (mm) 28.3 28.3
C, 1.7588 1.7588
oy 1 1
I 0.120 0.120
C; 09 0.9
Cy 1 1
Cr 1 1
Cp 1 1
Sac (MPa) 1560 1560
S¢ (MPa) 1013.49 1040.08
S (MPa) 1404 1404

o
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2.2 Hjoja M
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rpm) S Z#H3le Deep groove ball bearing 6308%
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o] A3 YgXE AAE, FEA WY FES
Woly WEZ2aY COBRATS ojs aiyin,
EAA3 wolg Fuyalzte] BE ¢kAE oz 1}
2e=8

Table 3 Estimation of ball bearing life[required
life time @ 8.76x104 hr]

Deep groove 6

Input left 6308 2.7024x10 0.324
. Deep groove 6

Input right 6308 2.3857x10 0.367

Table 4 Journal bearing design data

L/D 0.78947 1.04384
Clearance 475 um 40 im
Load 2704 N 7343 N
Load angle -160° -160°
Rated speed 17,100 rpm
Lubricant Turbine oil 32
Bearing type 4-Axial groove
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Table 5 Forcing frequency of run speed

Mass unbalance
o, 1X 3,550 pm

Mass unbalance
@, 5X 17,750 rpm

Gear profile error
(GPE) @ 155X 550,250 rpm
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Fig. 5 Displacement value at output shaft

Table 6 Summary of test results

Vi 0.968 Overall velocity
Bearing mm/s[rms] V, € 5.0(mm/sec) [rms]
vibration Good
Ve @ 0.740 Discrete velocity
mm/s[rms]| Ve ¢ 34(mm/sec) [rms]
Ay 1500 | Unfiltered displacement
Shaft um[p-p] Au < 18923 um[p'p]
iheati Good
vibration | A - 1350 | Filtered displacement
m{p-p] As € 1420 mlp-p]
Noise 87 dBA 90 dBA" Good
Lubrecaion | -~ 5~ 60° ~ 82°C Good
lemperature
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