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( 1 55) On the Morphology of Steel Solidification Structures formed

in the Continuous Casting Mould
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1. Introduction: Fine solidification structures assure best mechanical properties of the

product (1). In continuous casting, the strand surface gquality depends on the solidifica-
tion structure formed in the mould; thereby, fine structures are obtainable with a large
solJ}dification constant or K-factor (2). However, small K-factors are observed for steels
with uneven shell growth ("depressions") such as 0.12 % C~steels (3,4) or austenitic .

stainless steels (5), thus, also a coarse solidification structure may be expected.

2. Investigation: First, previous investigations (5,6) %‘%ﬁ; 2 )

have been extended to define the alloy effect on macros- 30"% o { Soseniti ~
copic- - shell growth and depression formation in the mould .

more clearly. Second, the microstructure was investigated g% 25 ‘7_a 77 — >~
comparing areas of normal growth with depression areas. E i/\r// //////_/
3. Results and Discussions: As shown in Fig. 1, shell ; o '//

~growth behaviour fluctua{:es most widely around 0.12 %C for T“fs ni y o :a_stsi.;gbl:ondmms i
unalloyed steels, and at Ni'/Cr'~0.55 for austenitic = E,;o‘::'::b:sﬁng
stainless steel‘s. 'I-'.h.is is enhanced by high cooling inten- 10— L otlso a'es o;o O;s o
sity i.e. low mould wall temperature and slow casting Ni'/Cr’ - equivalent (%/%)
speed as well as by unstable casting conditions i.e. 005 °~:‘°c_c°meg;2°(%) oo
mould level variations and non-uniform mould powder be- Fig. 1 Alloy effects on K-factor in rhe
haviour. mould as function of casting conditions

(powder casting)
The investigation of microstructure for a 0.07 % C-steel

(Fig. 2) shows distinct dendrite coarsening in the depres-

sed areas. Similar results are also obtained for stainless 10
R o normal growth
steel type 304 with Ni'/Cr' of 0.55; in this case, some = ® depression -
z .
of the depressed areas show transverse cracks already E 51 o,/‘*'cr
formed in the mould. ° e
e
4, Conclusion: To obtain even shell growth and fine soli- 0 -2 S
dification structure in the mould especially for shrinkage- 120x 120 mm /,’/°
L 1 oo7% -
sensitive steels, stable casting conditions and "soft" 'ém gormt -* *
mould cooling are required. Besides, the check of micro- E‘f s O,,‘°~—°""°"°’”
< sof A
structure is a useful means to identify the solidifica-
tion conditions in the continuous casting mould. o5 = 0; s
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