I 194

SO

X

#% & $8 Vol.79 No2

EEER -SSR BEOEXIZEITS
BRE 4 FE SRAR oD AT H 1) 4]

W T - AN ERR*2 - )1

DYAQUY:
(n*s

Haxe o BRHT A - BIOR

Precipitation Control of Cold Rolled Mild Steel Sheets in Thin Slab-Direct Hot Rolling Processes

Takehide SEnuma, Shivo Sanact, Kaoru Kawasaki, Satoshi Axamatsu, Teruki Havasnoa and Osamu Axisue

Synopsis :

Although thin slab-direct hot rolling process is expected as a future process of steel sheet production, its metallurgy has

not been investigated thoroughly. In this paper, the metallurgy of mild steel in thin slab-direct hot rolling process has been
discussed with special attention to the precipitation behavior of MnS and its influence on the hot-cracking at the edge of

hot bands and the mechanical properties of cold rolled low carbon steel sheets. The following results are obtained :
1. The hot-cracking resistance and mechanical properties of cold rolled sheets produced through thin slab-direct hot
rolling process are not inferior to those produced through a conventional process, if S content is reduced and/or proper heat

treatment prior hot rolling is carried out.

2. The experimental findings indicate that MnS precipitates under a condition of the local equilibrium at the MnS/y

interface.

3. The hot-cracking is probably caused by the remelting reaction of austenite at grain boundaries occupied by sulfur. For
explaining the experimental findings, not only the equilibrium but also the kinetics of the diffusional reaction must be

considered for the remelting process.
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Cast rolling

Compact hot rolling line

Fig.1. Schematic depiction of a thin slab-direct rolling
process.
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Table 1. Chemical composition of steels used (mass%).

C Si Mu P S Al N
Aj| 0025 001 020 0.010 0.004 0.045 0.0025
B| 0.025 0.01 020 0.010 0.010 0.045 0.0024
C| 0.025 0.01 0.20 0.010 0.016 0.045 0.0025
D| 0025 001 015 0.007 0.010 0.055 0.0023
E| 0025 0.01 030 0.007 0.010 0.050 0.0025
F{| 0025 0.01 045 0.007 0.010 0.053 0.0022
G| 0.012 001 010 0.004 0.005 0.050 0.0014
H| 0012 001 010 0.004 0.010 0.049 0.0014
I| 0012 001 020 0.004 0.005 0.052 0.0019
J1 0012 001 020 0.004 0.010 0.049 0.0023
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Photo.1. Microstructures of hot bands with different amount of S produced in a thin slab-direct hot rolling process with
and without heat treatment prior to hot rolling.
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Fig.2. Mechanical properties of cold rolled sheets
produced in a thin slab-direct hot rolling process
and conventional process.
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Photo.2. Hot cracking at the edge of hot bands contain-
ing different amount of S

Table 2. Influence of Mn content, hot rolling tempera-
ture and heat treatment on the occurrence of
the hot cracking at the edge of hot bands.

Mn: 0.06%, S: 0.010% Mn: 0.20%, S=0.010%

Directly hot rolled
at 14001C © O
Directly hot rolled
at 1200°C x X
1250°CX1hr. holding % O

Hot rolled at 1200C

X : crack was observed at the edge of the hot band
O :no crack was observed at the edge

c)Mn : ' 0. 45mass%

Photo.3. Microstructures of hot bands with different amount of Mn produced in a thin slab-direct hot rolling process.
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Fig.3. Dissolved S existing in hot bands with different
amount of Mn produced in a thin slab-direct hot
rolling process.
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Fig.4. Influence of the heat treatment prior to hot roll-
ing on the amount of dissolved S and mechanical
properties of cold rolled sheets produced in a thin
slab-direct hot rolling process.
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Fig.5. Influence of the heat treatment prior to hot roll-
ing on the amount of dissolved S and mechanical
properties of cold rolled low carbon steel sheets
produced in a thin slab-direct hot rolling process.
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Fig.7. Schematic composition changes during precipitation of MnS in austenite.
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