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Abstract: Taking GCrl5 bearing steel produced by a steel plant as the research object, the mathematical model of
solidification heat transfer of GCrl5 bearing steel billet was established. The influence of the change of drawing speed on
the shell thickness and the temperature of each characteristic point on the cross section of the billet was studied. The results
show that the speed drawing increasing of 0.1 m/min, slab center the liquidus temperature (1 460 ‘C) and solidus
temperature of (1 325 C) location backward will delayed by 1.1 m and 4.1 m, respectively. At the beginning and the end
of solidification, the shell growth rate is faster. The reason is that the solidification rate of the billet is higher because of the
higher cooling strength and cooling rate in the mold. At the end of solidification, the supercooling degree of molten steel is
large, and the central part of the billet solidifies in the form of equiaxed crystal, which promotes the rapid growth of shell
thickness at the end of solidification.
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Tab.1 Equipment parameters of continuous caster

1
Fig.1 Gridding of computational domain
20 C, 0.2 L/kg ,
( 600~1 800 C),

4
Tab.4 Measure narrow side center temperature of GCr15
bearing steel

280x320 750 560 1520 2340 2490 2600

2 GCrl5
Tab.2 Casting parameters of GCr15 bearing steel

/C /(m-min™) /(L+min™) /(L-kg")
20 0.7 2850 5.5 0.2
3 GCrl15
Tab.3 Thermal—physical parameters of GCr15 bearing
steel
/C /C /W/m-C) /J/(kg-C) /kg-m®  /kI/kg
1454 1328 29.7 5.5 0.2 300
1.6
1/4
: 3208 6567 ,
1 o
2
Ansys , GCrl5

s 0.7 m/min,

/m /C /'C /C (%)
16.19 970 965 5 0.52
17.67 950 943 7 0.74
23.15 860 855 5 0.58

25 830 826 4 0.48
272 795 791 4 0.50
b b
2 o GCrl5
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Fig.2 Compare of calculated and measured temperature

0.7 m/min ., 20 C .
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Fig.3 Temperature variation of each characteristic point of the 8.06m 27.08 m,
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Fig.5 Effect of different casting speed on the temperature of each characteristic point of the billet
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