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Quality Enhancement of Steel for Bearing Use by New Manufacturing Process
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Synopsis :

Kawasaki Steel has produced steels for bearing use by using a continuous caster since
1984. In order to manufacture an excellent bearing steel, advanced facilities with a
newly developed technology have been installed. These are, a continuous forging
machine in the steelmaking shop, a direct annealing furnace, a peeling machine, an
eddy current flaw detector and an ultrasonic cross-sectional flaw detector in the billet
rolling mill, 4-roll rolling lines and annealing furnaces for bars and rods in the rod and
bar rolling mill. Kawasaki Steel is able to supply high quality steels of both in as-rolled
and annealed conditions, having a wide range of diamter (4.2~250mm ¢ ) of bars and
rods for bearing use by applying appropriate combination of the equipment with the
improved manufacturing technology. From these efforts exerted to the improvement of
manufacturing process, the quality of steels for bearing use have been remarkably

enhanced.
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Quality Enhancement of Steel for Bearing Use
by New Manufacturing Process
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Synopsis:

Kawasaki Steel has produced steels for bearing use by using a continuous caster since 1984. In order to manufacture an
excellent bearing steel, advanced facilities with a newly developed technology have been installed. These are, a continu-
ous forging machine in the steelmaking shop, a direct annealing furnace, a peeling machine, an eddy current flaw detec-
tor and an ultrasonic cross-sectional flaw detector in the billet rolling mill, 4-roll rolling lines and annealing furnaces for
bars and rods in the rod and bar rolling mill. Kawasaki Steel is able to supply high quality steels of both in as-rolled and
annealed conditions, having a wide range of diamter (4.2~250 mmeg) of bars and rods for bearing use by applying appro-
priate combination of the equipment with the improved manufacturing technology. From these efforts exerted to the
improvement of manufacturing process, the quality of steels for bearing use have been remarkably enhanced.
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Fig. 2 Concept of continuous forging process
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Table 1 Ladle analyéis of high carbon chromium steel for ball

bearing use
(mass%)
Steel grade C Si Mn P S Cr i
JIS SUJ2 0.99 0.26 040 0017 0.003 1.34
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Fig. 3 Sampling pesition of test piece

Table 2 Chemical analysis of center portion of bars (5mme

drill}
{mass%)
C Si p S Cr
Continuous forging | 0.91 0.25 0.012 0002 128
Conventional 105  0.26 0.019 0004 136

Table 3 Conditions of rolling-contact fatigue life test

Itern Value
Size of contacting ball 9.525 mmg
Hertz maximum contact stress 5 260 N/mm?
Rotating speed 1 800 rpm

Lubricating oil

#68 Turbine oil

Flaked
position

Flaked
position

10 mm

Conventional

Continuous forging

Photo 1 Macrostructure of test specimen after rolling-contact

fatigue life test
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Fig. 4 Hardness distribution of specimen at rolling-contact
fatigue life test
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Fig. 5 Rolling-contact fatigue life (L)
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Fig. 6 Ratio of flaking occurrence near at center segregaticn line
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Table 4 Ladle analysis of high carbon chromium steel for lace
bearing use
(mass%)

Steel grade C Si Mn P 5 Cr

JISSUJ3 09  0.64 1.0 0015 0004 110
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Pheto 2 Macrostructure of large diameter bar (250 mme)
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Fig. 7 Effect of bars diameter on inner defects by continuous

forging process (Size of cast bloom: 400 X 560 mm)

Table 5 Conditions of ultrasonic test (UST) of inner defects for
large diameter bars

Item Value
Frequency 5MHz
Size of probe 20 mmg
Sensitivity STVGV 15-14=70%
Disregard level < 30%
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