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ABSTRACT On the basis of twin-roll thin strip continuous casting experiments and solidification
structure characteristic analysis of thin strip and combining with the simulation results of effects of
technological parameters, the forming mechanism of solidification structure zone (especially equiaxed
crystal zone) on 1Cr18Ni9Ti stainless steel twin—roll thin strip was investigated. The results show
that the equiaxed crystal zone in the solidification structure of 1Cr18Ni9Ti stainless steel twin—roll
thin strip was formed possibly under the condition of semi-solid solidification type and the rolling
solidification type or the ideal solidification type. The forming mechanism of the equiaxed crystal zone
was associated with the sedimentation and accumulation of free crystals in the molten pool and the
growth of the accumulation crystals onto the dendritic solidification fronts, and the suppression of the
growth of columnar dendritic and the preferential growth of free crystals in unsolidied layer near the
strip center by the abrupt decrease of heat transfer coefficient on the strip surface after leaving roll nip.
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1Cr18Ni9Ti AA4%4N (Cr 18.5, Ni 9.1, Cu 0.22, S 0.009, P 0.027, Mn 0.95, Si 0.38, C 0.07)
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FEH /. MEHE IR ETE RS, AUNLAT I, LA Technical parameter Value

S RET AR, PGS R SE AT Roll size $250 mmx 150 mm
ﬁ%ﬁ%i%ﬁ‘]li"é}ﬁ% ﬁ%ﬁﬁ Caster deflection angle 0°

1500 C. IEWEE 70 mm, B E 157 Roll gap 0~10 mm

mm/s. el EE L IS )Aﬁ}%}iﬁj’ﬁ%ﬁﬁﬂi{ﬁé, Roll rotation speed 3~30 m/min

# FeCls ﬁ@ﬂ(%'ﬁ }ﬁm JETE Olympus GX-51 Thin strip thickness 1~10 mm

{6 R AR B AR W S T Y Thin strip width 120 mm
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Fig.1 As—cast structure of twin—roll thin strip of 1Cr18Ni9Ti stainless steel
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Fig.2 Columnar dendrite spacing (a) and deflection angle (b) of twin-roll thin strip of

1Cr18Ni9Ti stainless steel. 1.primary arm spacing; 2.secondary arm spacing
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Fig.3 Influence of pouring temperature on the thickness of thin strip and columnar crystal zone
under the condition of solidification ending (a) ideal type, (b) rolling and semi-solid type
(casting velocity: 157 mm/s; molten pool height: 70 mm)
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Fig.4 Influence of casting velocity on the thickness of thin strip and columnar crystal zone
under the condition of solidification ending (a) ideal type, (b) rolling and semi-solid type

(pouring temperature: 1500 C; molten pool height: 70 mm)
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Fig.5 Influence of molten pool height on the thickness of thin strip and columnar crystal zone
under the condition of solidification ending (a) ideal type, (b) rolling and semi-solid type
(pouring temperature: 1500 C; casting velocity: 157 mm/s)
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