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Descalability on Reheated Steel Slabs at High Temperature
Takayuki Nakamura and Mofoo Sato

Synopsis : The mechanism of descaling at high temperature was investigated from the analysis of operation factors in plate rolling
shop and the study of scale properties oxidized at high temperature. The descalability of Si-killed steels was inferior
to semi-killed steels, because their sensitivity of scale cracking on air cooling was more than on semi-killed steels. The
state of cracks in scale on air cooling controlled the descalability of steels. The oxide scale of Si-killed steels including
large pores cracked easily but these cracks usually stopped at large pores which were at nearly half thickness of scale.
At descaling by the hydraulic scale breaker, the cracks propagated in the scale parallel to the iron substrate and
therefore the lower parts of scale thickness remained on the steel slab surface. On Si-killed steels, the fayalite, Fe,SiO,,
was formed in layers at the interface of scale/iron. Under 1170°C, which was eutectic point of F e,Si0, and FeO, the
fayalite became solid, and then the descalability became worth owing to the increase in adhesion of scale to iron

substrate.

Key words : oxidation ; rolling ; descaling at high temperature ; scale property ; Si-killed steel; semi-killed steel ; hydraulic scale

breaker ; fayalite ; Fe,;SiO, ; adhesion of scale.
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Fig. 1. Layout of hot rolling shop of plates and
arrangement of optical pyrometer and cam-
era to take a photograph of slab surface.
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degreefresidual scale on slab surface after descaling

Fig. 2. Typical examples for the degree of residual
scale on slab surface after descaling.
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Fig. 3. Frequency distribution curves on the resid-
ual scale on slabs after descaling. SK : semi-
killed steels, KS1 and KS2: Si killed steels.
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Fig. 4. Surface appearance of slab immediately
before and after descaling, and surface tem-
perature of scale immediately before desca-
ling.
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Fig. 6. Effect of air cooling on the descaling prop-
erty of Si killed steels.

B3+ 4DREENMT L2 Lo, RKEBEDRTY
2 — R R HILS R B I L ERT, T AT —VEID
A —VEEIRECEPB L A DR —LBIFRGTT
WA DT MBIFED IR T R — 7 —~ikAT 53
DA OEDS ELRERTH 5, £ 2T, [Fl—5M (BFE,
2 7 TG, MBS R C) TSI NI A S T % 2 54F
EFlb GHidikicn—5—5—7 v ET250E (1 BIF A%
PO I NIZRA T THFT Ry — 5 —1THEA S 1A ERED Bk
WLicz2s 7L, 25 HES D G IR A b o TR —v
LI2AT TDR Y —NFRIEE 2 5]l L7245 R #Fig. 6 (o T,
n—35—5—7 NV ETORBDAEE L H R 7 —ovRlEEE
A E AL L, IRRWEIFIC A — v ERPRMEL T
WA ERRELTY S,

3. BERERICKDAT—IViER

SKEM L KSERADER A 5 75 5 Table 1 \Z7R T LSR5
D IEORE FRML, Zho P EiREbawict s
2 — R R TR LT, BRI T X IREE S A AR
% L 72129%C0,-15%H,0-5%0,-bal. N, iE&H 2 FH A D
FFdT1250°C 1 ~ 5ham#ic & biT- 12, BRLEE L X
r— i ORILDFEHFE#Fig. 7 2R L, 27— viERO —
5 % Fig. 8 {278 T iR 0 2 F R TRE R BB LZEENR R & —
NNDRIVERFEENC 3 JIETRE L 2 7r — Vv NDTHIRA
FLEORD Fizo e TR OMVTFHB L Ty 5. Fig. 7
G, $AFEDE VB INB IR LAFBELRVY, Y
— VDRI IR RS (B, HETR T —v{l

Table 1. Chemical composition of steels (nass%).

C Si Mn P S Cu Ni Cr Al
SK [0.18 0.04 0.75 0.013 0.029 0.022 0.017 0.020 0.001
KS1[0.09 0.22 0.40 0.020 0.021 0.014 0.022 0.019 0.001

KS2|0.20 0.40 1.43 0.020 0.013 0.012 0.016 0.009 0.009
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Fig. 8. Structure of scale layer formed on specimen
KS1 oxidized at 1250°C for 5h in 1295CO,-
15%H20-5%027bal.N2. .
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Fig. 9. Neighboring structure of scale/iron inter-
faqe on specimen KS1 oxidized at 1250°C for
5h in 1296C0O,-15%H,0-5%0,-bal.N,.
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Fig. 10. Experimental procedure to determine the
thermo-physical properties of scale at high
temperature.
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Fig. 11. Schematic representation of descaling proc-
ess on the reheated slab.
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Fig. 12. Surface appearance of slab after descaling
by hydraulic scale breaker.
Region (a): Showered immediately after extraction from
furnace.
Region (b): Air cooled till descaling.
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