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Durabilities and Materials of Rolls for Cold Strip Mill

Synopsis:

Tadashi SHIMEGI and Harukiko HIROSE

The most important characterisitics required for forged hardened steel rolls for cold strip mill are
high wear and abrasion resistibility, high resistibility against heat cracking caused by rolling accidents

and an enough depth of fully hardened layer.

In case of a dull surfaced roll, an important factor is that the roll works effectively for easy dull

surfacing and keeps a long life.

The experimental data on the effects of alloy elements as dissolved in matrix show that, a roll-steel
of the following chemical composition gives most excellent properties for the above-mentioned. require-
ments; 0'8% C-1'09 Si-2-2¢; Cr-0°25% Mo-1-5% Co. Shore hardness reading on the roll surface
always varies depending on residual stress. Therefore, much attention should be given to compressive
because it has a serious effect on the hardness of a forged hardened roll regarding its dull surfacing

work.

(Received Oct. 19, 1970)
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The change of roll surface wear pattern during cold rolling.
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Fig. 1. The relationship between weight of rolled
strip and wear of roll.
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A : Top roll wears more than bottom roll
B : Top roll wears as much as bottom roll
C : Bottom roll wears more than top roll

Fig. 2. Comparison of on the surface wear of
top and bottom rolls in a pair roll five
tandem mill for this steel strip.
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Fig. 3. The relationship between rolled weight
_and amount of wear of Cr-Mo-V steel
roll with Hs 96~98 surface hardness in
No 4 and 5 stands of the five tandem
mill.
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F1g 4. The relationship between the wear resis-

tance and chemical compositions of 21'' x
56'" roll with Hs 95~96 surface hardness.
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Fig. 5. The relationship between the wear resis-
tance and rolled weight on in Cr-Mo-V
steel roll with Hs 97~99 surface hardness
that has improved macro structure in
No 5 stand of the five tandem mill.
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Fig. 6. Effects of quenching temperatures and
holding times upon the hardenability of
roll steel.
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Fig. 7. Effect of dissolved carbon content in y-
phase on the heat crack resistibility.
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Fig. 8. Effect of chromium on the heat crack resis-
tibility of roll steels tempered at 120°C.
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Fig. 9. The effect of dissolved C content in 7-
‘ phase on the qenched and tempered
hardness.
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Fig. 10. Jominy hardenability curves for three
steels; — (¢) 1 26C, 1-59%Cr; (d)0°9%C,
1-79Cr; (e) 0-89C, 1:85%Cr, 0:15%
Mo (F. W. JONES).
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Fig. 11. Effect of molybdenum on the heat crack

resistibility for roll steel tempered at
120°C.
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Fig. 12. The relationship between the cobalt content and the hardness when the roll
beginning to crack owing to tempering by heat shock.

— 98 —

.



L

S—AFANY vy THE~LOHE L EE - 791

650

600

part wherein

iy
o
o

Maximum hardness of a
cracks appeared (Hv)

a4
OO0 05 1'00 1'50

Si (%)
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crack of 1 9, cobalt roll steels resistibility.

b L M

Photo. 5. Result of double etching after heat test
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0-269,Mo, 0-1294,V, 2-309Co harden-
ed steel roll.
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Barney and G. C. Roges).
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Table 1. Relations between roll hardness and

roll roughness.

Roll No Roll Hardness Roll-llghness Irr;peller
Hs Hv max rpm
A 97 825 24°54 2150
97 840 263 2 300
C 97 890 23-6u 2 350
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Fig. 21. The effect of roll surface hardness on
roll life (D. V. BArRNEY and G. C. RoBB).
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Fig. 22. The relationship of roughness difference
between rolls in a set vs. the resulting
mill life (D. V. BArRNEY and G.C. RoBs).
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Fig. 23. The relation between roll roughness and
roll life. (D. V. Barney and G.C. RoBB)
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