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Study on the Formation of Scale Layer on Work Rolls in Hot Rolling

Yasuhiro SEKIMOTO, Morimichi TANAKA, and Tadayoshi Y OSHIMURA

Synopsis:

In hot strip mill, the surface of steel based Adamite work rolls are covered with black scale layer,

which is considered to be mainly FegO,.
rolled stock or was the oxide of roll material.

It has been reported that the scale layer was transfered from
To study the formation mechanism of scale layer

appearing on work rolls, experiments have been done using a model four-high rolling mill with scale
breaker, and the results has been discussed. Main experimental results are as follows:

1) In the case of rolling without descaling or taking long time after descaling, work rolls were not
covered with black scale layer without regard to water cooling on work rolls.

2) In the case of rolling with descaling rolled stock and water cooling on work rolls, steel based
adamite and stainless steel work rolls were covered with black scale layer.

Prior mechanism does not explain the results of experiment.

Then, the following mechanism can be

proposed. The scale layer on work rolls is formed by corrosion reaction between water and rolled
stock of metallic state in roll gap; the scale layer is composed of the most part of magnetite produced
by the following reaction; Fe+2H,0 — Fe(OH),+H, and 3Fe(OH), — Fe,0,+2H,0+ H,, that is

3Fe +4H,0 — Fe O, +4H,.
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Fig. 1. Schematic sketch of the rolling mill and descaling box.

Table 1. Chemical compositions of work rolls (Wt 25).

Hardness of

wosition . .

Rolls T~ c Si Mn ‘P 5 Ni ‘ Cr Mo roll barrel (Hs)
Adamite steel work roll 1-70 | 0-55 | 0-65 6'03 001 | — 1-10| 0-30 47~-50
Stainless steel work roll 0-07 | 080 | i-50 { 0:02 | 0°01 ‘0] 185 | — 27~30
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Photo. 1. Apparatus for experiment.
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Fig. 3. Rolling load of the case e in Fig. 2.
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Table 2. Results of experiments.
E . Rolling condition
x;i::]mmcnt T 7 Roll surface
° Descaling (ig;ga?i rfgr Roll cooling Roll material
1 Descaling Long Water Adamite Metallic bright
2 Descaling Short Water Adamite Dark grey
3 Descaling Short Water Stainless Dark grey
4 Descaling Short Dry, Adamite -Metallic bright
5 Descaling Short Dry Stainless Metallic bright
6 No descaling Water Adamite Reddish-brown
7 No descaling Water Stainless Reddish-brown
8 No descaling Dry Adamite Metallic bright
9 No descaling Dry Stainless Metallic bright
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Photo. 2. Scale layer on roll surface
(Exp. No 2 & No 3).
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Photo. 3. Micro-photograph of adamite roll
surface.
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Coil No 1
Dimension of coil

2:3x930

Neo 11

1-18x872

No 22

No 33
1-18x 872

- —

Sca.é banding

No 34
4°'5x 804

2:5%695

No 43

Roll surface of work roll at F; stand

Thoiv. 4.
in hot strip mill.
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Table 3. Formation of rolled stocks in one
rolling chance.

Coil number Dimension °f( (r;r?rirlx) Pieces of coil

1 4-5%930 4%

5 2:5%930 6

11 2-3x930 1*

12 1:5%930 8

20 12930 2

22 1-18x 872 2k

34 4-5 % 804 2%

36 4-5x% 768 7

43 25 % 695 3%

46 2-5% 650 1
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