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Super-low Friction Torque Technology of Tapered Roller Bearings

for Reduction of Environmental Burdens

OooooH MATSUYAMAO OO 0O 0O 0O K. KAWAGUCHI
ooooOdA UEMURAOOODOOON. MASUDA

We developed a tapered roller bearing having super-low friction torque that is up to 80% less than the
friction torque of standard tapered roller bearings. It has been confirmed through application on drive
pinion bearings in passenger car rear axle differentials that this technology achieves torque and
temperature rise levels as low as those of ball bearings. The developed bearings are expected to
contribute to higher axle differential efficiency and improved vehicle fuel efficiency, which will result in

reduced load on the global environment.
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Sliding resistance
5%

Agitating resistance
30%

Rolling resistance
65%
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Factors contributing to friction torque and
each contribution ratio
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(1)Optimized
internal geometry

Steeper contact angle

Larger diameter of rollers
Shorter roller length
Smaller number of rollers
Smaller P.C.D of rollers

Special crowning profiles

Special heat treatment
for longer life

(2)Lubricating oil
flow control

Restriction of oil inflow

Easy discharge of oil
by improving
pumping performance

(3)Compactness
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Merits of super-low friction torque tapered roller bearing
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Elect of oil flow control on friction torque
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Comparison of agitated state in bearing
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Friction torque comparison between developed bearing,
conventional bearing and ball bearing
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Performance of developed bearing (when standard bearing performance is set as 1)

Bearing type

Standard bearing

Developed bearing Ball bearing

Structure

Boundary dimensions

. 45 x 115x 45 45x 108 x 325 45x 135x 55
(ID x OD x Width0) mm)
Friction torque 1 0.2 03
. Clean oil 1 1 1
Life - -

Contaminated oil 1 1 1
Rigidity 1 1 1
Anti-seizure 1 1 O
Ease of assembly 1 1 03
Size 1 0.6 18
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Ring gear ¢ -

Head bearing Tail bearing
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Rear axle dillerential

Head bearing

Small oil
flow rate

Tail bearing

Large oil
flow rate

Restriction of oil flow
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New concept of drive pinion support
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Test bearings
Developed Conventional )
) ) Ball bearings
bearings bearings
(3
5N
Pinion head ’“7
IDx ODx W | 349x 722x 349x 722x

349x 79x 31
(mm) 205 254

- |

IDx ODx W | 302x 64.3x 302 x 64.3 %

(mm) 214 214

Pinion talil

302x 643x 23
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Test bearings

Coiled spring
for radial loading

Qil level
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Schematic diagram of bearing friction torque test equipment
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Friction torque measurement results for pinion bearings under combined load
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Friction Torque Comparison between developed bearings and ball bearings
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Motor
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Drive pinion
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Ring gear
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Schematic diagram of axle dillerential test equipment
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Pinion torque and oil temperature measurement results
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