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Development of High-capacity Tapered Roller Bearing (KHI)

0o0000M. GOTOH

Longer service life of rolling bearing is one of effective factors to achieve improved reliability, weight reduction and
downsizing. This paper introduces new tapered roller bearing applying improved surface property, realized by newly
developed heat treatment.
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< FLAKING IN CONTAMINATED OIL >
Modes < FLAKING IN CLEAN OIL >
FLAKING INITIATED FROM SURFACE FLAKING INITIATEDD
FROM SUB - SURFACE

PEELING MIXED FLAKING FLAKING FROM DENT

Appearance

Mechanism
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Abrasive wear by small hard[] Plastic deformation caused

Abrasive wear by small andO particles, and plastic deformation] by outside force or large andO Material defect at maximumO
hard particles by large hard praticles hard particles shear stress
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Bearing flaking modes
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Test condition

Load FaO 12.6kN
Speed 2 000min""
Lubricant | Turbin oil (VG68)
20 0000000000000 000 Debris | Amount :0.12wt%
Hardness: 830HV
Size ave. : 27um

Max.: 50um
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ridge-height
O /Thrust ball bearing
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T“:“ I Specimen

hardness 62.5HRC
Contact stress : 5.24GPal]
Number of balls: 3pcs.O
Lubricant : Spindle oil #600
ool hardness 64.5HRC Speed -1 200min°*

G\. (a)Thrust type rolling fatigue test equipment
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Effect of surface hardness and retained austenite
on ridge-height ratio
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(b)Specimen

carbide surface amount of
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area fraction | hardness | retained austenite
Ale[ 100 65HRC 3000
B | o less than 10 65HRC 2000
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Change of ridge height under rolling cycle
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Test condition

[ Improvement of rolling bearing service Iifea Test Brg. | TRB (0. D. 72mm, I. D. 30mm)
by material and heat treatment Load Fr0 20.6kN, Fal 13.7kN
7 I Y NG
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Test condition
Test Brg. | TRA0607RYR
Load FrO 20.6kNO FaO 13.7kN
Speed 2 000min"*
Lubricant | Gear oil (85W90)
Debris Amount | 0.06wt% | 0.06wt%
Hardness | 830HV | 700HV

Size ave. | 27um 125um
max | 50um 150um
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Life of developed bearing in contaminated lubricant
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