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Characteristics of Herringbone-Grooved Hydrodynamic Bearing and
Scanner Motor for Laser Beam Printer
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Abstract

Frictions and electrical contact voltages of the herringbone-grooved hydrodynamic bearing(HHB) were

measured to use in a laser scanner motor. This bearing with varying loads, speeds, oil viscosity, and radial
clearances successfully operated up to 28,000rpm and 0.5N. Experimental results under various environments

confirmed that this bearing had excellent performance with low friction force, and operated without contact

between shaft and sleeve.
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Table 1 Bearing parameters

Bearing Parameters

Herringbone-grooved
hydrodynamic bearing

Number of groove 12
Radial Clearance 4m, 8;m
Groove Depth 6um (a)

Groove/ridge Ratio 1:1 (b: ¢)
Groove Angle 25°  (d)
Shaft Diameter 3mm

Oil viscosity at 40C

8.29¢St, 25¢St

Fig. 1 Geometry of herringbone-grooved hydro-

dynamic bearing

Fig. 2 Configuration of bearing tester
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Table 2 Average friction forces of herring-
bone-grooved  hydrodynamic  bearing
(HHB) on speed variation at 11,000 ~
35,000rpm

Clearance 4/m 8ym
8.29cst | 25est | 8.29cst | 2scst
rpm Friction force[N]

11,000 0.095 0.129 0.059 0.087
17,000 0.109 0.156 0.075 0.108
23,000 0.125 0.159 0.089 0.117
28,000 0.130 0.168 0.095 0.119
35,000 0.132 0.171 0.103 0.123

Viscosity
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(d) Radial clearance 8um, Viscosity 25¢St

Fig. 3 Friction force and output voltage of

electric contacts of herringbone-grooved
bearing(HHB)
speed variation at 11,000rpm~35,000rpm
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Fig. 4 Friction force and output voltage of
electric contacts of herringbone-grooved
hydrodynamic bearing(HHB) due to load
variation at 28,000rpm
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Fig. 5 Friction force and output voltage of

electric contacts of herringbone-grooved
bearing(HHB) having
grooves within sleeve due to speed

hydrodynamic

variation at 11,000 rpm~35,000rpm
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Table 3 Electrical characteristics of herringbone-
grooved hydrodynamic bearing(HHB) in

scanner motor * foreion product

Bearing in Motor Rating Sta?rtmg Jitter
motor speed current time %)
(rpm) (mA) (sec)
Ball 11240 152 340 | 0.008
bearing
HHBI1 20500 260 240 0.006
HHB’ 23000 372 3.02 0.008
HHB2 28350 400 3.40 0.008
Table 4 Test condition (HHB2)
Test number Test condition
Test 1 60°C, 72Hr
Test 2 -
est Reserved and 10C, 72Hr
Test 3 Operation 65T, 95%, 72Hr
60C « -20°C, 2Hr,
Test 4
6cycles
Test 5 65T, 240Hr
Continuous
Test 6 ] -10C, 240Hr
Operation
Test 7 65T, 95%, 240Hr

Starting Time
B Rated Current
g (1Starting Current

Variation Rate(%)

Test t Test2 Test 3 Test 4 Test5 Test6 Test 7

Test number

Fig. 6 Endurance test of herringbone-grooved
hydrodynamic bearing in scanner motor
(HHB2)
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Fig. 7 Life tests of herringbone-grooved hydrody-
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