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Recent Developments to Improve Cleanliness of Bearing Steel
in West Japan Works (Kurashiki), JFE Steel
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Abstract:

Recent developments to reduce oxide inclusions in steelmaking process to improve fatigue life of high carbon
chromium bearing steel are described. In the secondary steelmaking process, flow rate of stirring gas in ladle furnace
is optimized to minimize oxide inclusions originating from slag. In the continuous casting process, nozzle sand is
discharged to outside the tundish to prevent contamination. With the combination of techniques introduced above,

the fatigue life of bearing steel extended to 3.9 times.
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Fig. 2 Schematic model of three dimensional simulations
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Fig. 3 Effect of flow rate of stirring gas on velocity of flowing metal

JFE %R No. 38 (2016 4£ 8 )



JFE 2 5 — VI HARERAT (EBUX) 1231 2 fisZ@ ong s _ERdh

— 100
S

2= 90
9 .9

o =

Y

<= = 70
° 2 ~

g 2xX 60
e R
222 50 L
sS2L5
2% 2
SZ8 40 +
g g

R -
7 o

o 8 20
° =

o O L
28 10
<

o 0 | I I I

0.005 0.010 0.015 0.020 0.025

Flow rate of stirring gas (m*-norm./s)

M4 #BARENTAEmINRICRITTE
Fig. 4 Effect of flow rate of stirring gas on velocity of flowing
metal

60

40

30 +

10 +

Mixing time where ¢=10"" (s)
O

0 1 1 L 1
0.005 0.010 0.015 0.020 0.025

Flow rate of stirring gas (m’-norm./s)

M5 BEARRENMI—EERRBICRIETE

Fig. 5 Effect of flow rate of stirring gas on mixing time
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(b) Experimental method (With equipment modifications)
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Fig. 6 Schematic diagram of discharging nozzle sand outside
of tundish
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Fig. 7 Fatigue life of bearing by each experiment
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