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Effects of Hot Rolling and Descaling Condition on Red Scale Defects Formation

Hikaru Oxapa, Tomoki Fukacawa, Haruhiko Isumara, Atsuki Oxamoro, Masatoshi Azuma and Yukio Matsupa

Synopsis

: Red scale defects usually observed in high Si hot rolled strip were reproduced in a laboratory 3 stand tandem mill. The

effects of hot rolling and descaling condition on the strip surface color and scale structure were examined.
Irrespective of Si content in steel, the hot rolled strip surface became red when the scale thickness before rolling was
above 20 xm and the rolling temperature was below 900°C. It was found that surface part of the scale (mainly FeO)
was broken to powder by the hot rolling at the temperature below 900°C. The red scale of Fe,0; was formed by the
oxidation of powdered scale during cooling. Thick scale formed during slab soaking was completely removed by
hydraulic descaling before rolling in low Si steel, whereas that was not removed in high Si steel. This remained scale
caused the red scale defects after rolling and cooling. The application of obtained results to the hot strip mill production

of red scaleless strip was discussed.

Key words : scale ; red scale ; Si steel; descaling ; hot rolled product ; rolling ; oxidation.
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Fig. 1. Experimental apparatus.
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Table 1. Chemical composition of specimen (mass%).
Steel | C Si | Mn | P S [sol. Al

1 0.09 | 0.54 1.46 | 0.009 | 0.014 | 0.019 | High Si
2 0.05 | 0.005 | 0.15 | 0.009 | 0.013 | 0.024 | Low Si

No.1 No.2 No.3
Cover Secondar ' C}ﬁ
Test 1 ”'59 Y Q

later
Specimen T8 6. 5 =5 = 4" Spray
T 2 Cover sgg;"g"y No.1 No.2 No.3 |
est
Specimen 865524
Descaller No.1 No.2 No.3
Cover
R R W a
| e—— )= D S
) latsr
Specimen —»1i/1 -

1st Descaller No.1

Test 4| Prisary |e Desca ler No.1 No.2 No.3
= Q =52 2 & war

Specllen 2&/ 1L 10d

Fig. 2. Schematic illustration of experimental pro-
cedures.
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Fig. 3. Effect of air cooling start temperature on
scale thickness of steels quenched from 900
°C. (Test 1)
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Fig. 4. Surface appearance of high Si steel rolled at
900°C and quenched. (Test 1)

(a)Heat : 1040°C —air cool . 11s—hot roll

(b)Heat : 1240°C —air cool : 29s—hot roll

O High Si A

I~ A Low Si /
- N
o”
ol N

A A8A/

A

w

o
L O O
_/ goo ;
(o}
o o
L7 ] | | L]
0O 10 20 30 40 50 60
Scale thickness before rolling (11 m)

—

value of chromaticness (a*)

Fig. 5. Effect of scale thickness before rolling on
value of chromaticness(a*) of steel rolled at
900°C and quenched. (Test 1)
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Fig. 6. Effects of scale thickness before rolling and
rolling temperature on value of chromatic-
ness(a*) of low Si(0.005%) steel and high Si(0.
5%) steel. (Test 1)
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Fig. 7. Effects of scale thickness before rolling and
cooling atmosphere of quenching after roll-
ing on value of chromaticness(a*). (Test 1,2)
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Fig. 8. Surface appearance of steels rolled at 900°C ‘
and quenched. (Test 3) c Cd
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Fig. 10. Cross section SEM micrographs of steels
after descaling. (Test 4)
(a)High Si steel after 1st descaling
(b)Low Si steel after 1st descaling
(c)High Si steel after 2nd descaling
(d)Low Si steel after 2nd descaling
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Fig. 12. Surface appearance of high Si steel soaked
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descaled and rolled. (Test 4)
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