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Advanced Steel Materials and Heat Treatment Technologies

Applied to High-Performance Rolling Bearings for Agricultural and Construction Machinery

FERTF K KANETANI

IIESRE  N. YAMADA

This article reports on the development of long-life rolling bearings for agricultural and construction
machinery used in harsh environments. An integrated steel design and carbonitriding heat treatment were
applied to simultaneously address dent-initiated spalling, white structure flaking, and surface peeling. The
developed approach achieves high surface hardness, optimized retained austenite stability, enhanced
hydrogen trapping, and improved temper softening resistance. Bearings using the new steel exhibited
rolling contact fatigue lives three to five times longer than conventional products, contributing to higher

reliability and reduced maintenance.
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Failure causes of bearings for agricultural and
construction machinery (modified from Ref. 1)
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(a) Dent-initiated spalling

(b) White structure flaking (c) Surface peeling

HM2 BERONE - BlEE

Macroscopic appearance and microstructures of failed bearings
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Chemical compositions of evaluated steels (mass%)

Steel Si Cr Mo \Y%

Base 0.1 12 add. add.
A 0.1 1.2 0 add.
B 0.1 12 0 much
C 0.1 15 0 add.
D 0.3 12 add. add.
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Observation results of precipitates in each evaluated steel
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