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Abstract: In response to the quality issues such as concave and hooked vibration marks, as well as rolling wire scars and cracks in the
production of 150 mmx150 mm 2Cr13 stainless steel casting billets by a certain steel plant, the production mechanism of surface defects
on the casting billets was analyzed, and an optimization scheme for crystallizer vibration in the continuous casting production of casting bil-
let was proposed and verified in industry. The results indicate that the surface defects of 2Cr13 stainless steel casting billets are caused by
the prolonged negative slip time of crystallizer. At a conventional casting speed of 1.2 m + min™" | compared to the sinusoidal vibration of
crystallizer, a non-sinusoidal vibration optimization scheme is adopted for the crystallizer vibration. The negative slip time and negative
slip rate are reduced from 0. 18 s and 38% to 0. 12 s and 33%, respectively. By appropriately reducing the negative slip time and negative
slip rate, the surface quality of 2Cr13 stainless steel casting billets is effectively improved. The surface quality defect rate of rolled wire is
reduced from 4. 5% to 0. 8%, and the maximum depth of surface cracks is decreased from 327. 89 pum to 94. 34 pum.
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Table 1 Chemical compositions of 2Cr13 stainless steel

( %, mass fraction)

C Si Mn P S Ni Cr Fe
0.20 0. 64 0.56 0.015 13.00 A

0.004 0.21
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Fig. 1 Schematic diagram of vibration mark curvature
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Fig. 2 Surface defects of 2Crl3 stainless steel casting billet
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Fig. 3 Surface defects of 2Crl3 stainless steel wire

(a) Rolling scar
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Fig. 4 Schematic diagram of surface defects for 2Cr13 stainless steel

casting billet
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Table 2 Sinusoidal vibration parameters of crystallizer

P/ g/ i1 TR A A i)

(m - min_l) mm (K - min_l) Ng/ % In/s

0.8 8.0 114 41 0.22
1.0 8.0 122 39 0.19
1.2 8.0 130 38 0.18
1.4 8.0 138 37 0.16
1.6 8.0 146 36 0.15
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Table 3 Non-sinusoidal vibration parameters of crystallizer

EVREST 3 b PR GO B A
(m - min™") R/ (K - min") Ne/% /s

0.8 6.8 156 35 0. 13
1.0 7.0 160 34 0.13

1.2 7.2 164 33 0.12

1.4 7.4 168 32 0.12

1.6 7.6 172 32 0.11
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Fig. 5 Comparison of surface quality for casting billets before and after optimization of crystallizer vibration parameters
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Fig. 6 Comparison of surface quality for rolled wire of 2Cr13 stainless steel casting billet before and after optimization of crystallizer vibration parameters

(a) Surface quality of wire before optimization

(¢) Surface quality of wire after optimization
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(d) Crack depth of wire after optimization
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