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Oil-impregnated Sintered-metal Bearing and Herringbone-grooved
Fluid Bearing for High-speed Scanner Motors

Y.Z. Lee, K.S. Jeong and S.H. Jeong
School of Mechanical Engineering, Sungkyunkwan University

Abstract-The clectrical and frictional properties of oil-impregnated sintered-metal bearing (OSB) and her-
ringbone-grooved fluid bearing (HFB) with varying loads and speeds were measured. OSB shows very good
performance up to 20,000 rpm and 0.05 N, and HFB successfully works up to 35,000 rpm and 0.05 N.
From the endurance tests on start-stop and continuous operation, it was confirmed that those bearings could
be mass-produced for use on scanner motor in a laser scanner unit.

Key word-—oil-impregnated sintered-metal bearing, herringbone-grooved fluid bearing, laser scanner motor.
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Table 1. Bearing parameters

Oil-impregnated Herringbone-

Bearing sintered-metal  grooved fluid
Parameters bearing bearing
Number of groove 8 12
Radial Clearance 3.5 um 4 pym, 8 um
Groove Depth 4 ym 6 um
Groove/ridge Ratio 6:4 1:1
Groove Angle 90° (axial) 25°
Shaft Diameter o4 ¢3
Qil viscosity at 40°C 25 ¢St 8.29, 25 ¢St
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Fig. 1. Schematic diagram of bearing tester.
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Fig. 2. Configuration of bearing tester.
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Table 2. Average friction forces of oil-impregnated sinter-
ed metal bearing (OSB) on speed variation at 1,000~

9,000 rpm Load: 0.05 N
pm Friction force
1,000 0.137615
3,000 0.153143
5,000 0.15706
7,000 0.166065
9,000 0.170674
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Table 3. Average friction forces of oil-impregnated sinter-
ed metal bearing (OSB) on speed variation at 11,000~

35000 rpm Load : 0.0

pm Friction force

11,000 0.166721

14,000 0.18075

17,000 0.191993

20,000 0.196398

23,000 0.201934

28,000 0.223529

35,000 0.227719
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Fig. 3. Output voltage of electric contacts and friction
forces of oil-impregnated sintered-metal bearing (OSB)
due to speed variation at 1,000~9,000 rpm.
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Fig. 4. Output voltage of electric contacts and friction forces of oil-impregnated sintered-metal bearing (OSB)

due to speed variation at 11,000~35,000 rpm.
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Fig. 5. Output voltage of electric contacts and friction forces of oil-impregnated sintered-metal bearing(OSB)

due to load variation at 14,000 rpm and 20,000 rpm.

Table 4. Average friction forces of herring-bone-grooved
fluid bearing (HFB) on speed variation at 11,000~35,000

pm Load:0.05
Clearance 4 ym 8 um
Viscosity 829 ¢St 25cSt 829 ¢St 25 ¢St

pm Friction force

11,000 0.095418 0.128869 0.058559  0.086823
14,000 0.100093 0.141579 0.072007  0.099858
17,000 0.109065 0.155554 0.075229  0.108039
20,000 0.123837 0.157163 0.084789  0.116165
23,000 0.123544 0.158837 0.088662  0.117407
28,000 0.130373 0.167964 0.094652  0.119143
35000 0.131704 0.170979 0.103088  0.122649
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Fig. 6. Output voltage of electric contacts and friction forces of herringbone-grooved fluid bearing(HFB) due to

speed variation at 11,000~35,000 rpm.
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Fig. 7. Output voltage of electric contacts and friction forces of herringbone-grooved fluid bearing(HFB) due to

load variation at 28,000 rpm.

Table 5. Electrical characteristics of scanner motor

Bearing Motor Rating Starting  Jitter
in speed current  time (%)
motor @pm)  (mA)}  (sec) »
Ball bearing 11240 152 3.40 0.0073
OSB 11240 151 3.12 0.0069
OSB* 11240 159 3.22 0.0070
OSB 17000 325 5.10 0.0055
HFB 28300 395 3.69 0.0048
HFB* 23000 372 3.02 0.0078

OSB*, HFB* : foreign products

Table 6. Endurance test of oil-impregnated sintered-metal
bearing (OSB) at 17,000 rpm

Time Rating Starting time Jitter

(HR)  current (mA) (sec) (%)
0 325 5.10 0.0055
500 309 5.10 0.0054
1000 308 5.10 0.0049
1500 301 5.00 0.0046
2000 300 5.00 0.0031
2500 267 484 0.0036
0.0048

3000 266 4.72
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