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A Study on the Wear Characteristics and Lifetime of High
Chromium Roll

M. K. Kim*, S. K. Kim**, E. C. Jeon***

ABSTRACT

Work rolls used in cold rolling mills must have outstanding wear resistance and very little plastic defor-
mation. Thus, these rolls require a higher surface hardness and hardening to a greater depth. To meet
these requirements, the rolls, in general, have basic chemical composition of 0.7 to 1.0% carbon and
1.0 to 5.0% Cr(chromium), plus a small amounts of special elements, and are subjected to intensive
water quenching and tempering at low temperature to provide a surface hardness of over 90 shore, This
test results are as follows.

Deflection and fracture load of 5% Cr material are than those of 3% Cr material and show flat curve
from surface to subsurface. It will be clear that 5% Cr work roll has a superior resistibility against wear
and abrasion comparing with 3% Cr work roll. The improvement of wear and abrasion in 5% Cr work roll
will be achieved by the large amount of spheroidal carbide. In grindability and polish, 5% Cr work roll
will be a little inferior comparing with 3% Cr work roll.

Key Words : Grindablity ($32M]), Hardness depth (A8 %), Spalling (#&), Surface roughness (EHZEE),
Wear characteristics (FP25-4)
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Table 1 Rolling conditions of cold rolling mill

Mill type 4 Hi reversing mill

Line speed 800 m/min. (max,)

Work roll ‘dia. 450 (mm)

Back up roll dia. 1,360 {mm)

Separating force 1,300 Ton

Gauge control Automnatic gauge coutrol
Flatness control Automatic flatness control
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Table 2 Chemical compositions of work roll {(wt. %)

C Si Mn Ni Cr Mo
0.90 050 060 | <050 | 100 0.30
090 050 060 | <050 | 300 0.30
0.90 0.50 0.60 <050 | 500 0.30

Table 3 Chemical compositions of strip (wt.%)

Material C Si Mn Al Cu
SAE 1008] 005 | 0.009 025 0010 | 0.010
Table 4 Mechanical properties of strip

Tensile Yield ‘ -
E
Mieril | soengt | srengts | 2055 Eonestion
(/) (N/mr)
SAE 1008| 710.00 640.80 8590 4.20
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Fig. 2 Manufacturing process diagram for forged steel work roll
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Table 5 Comparison of 3% Cr roll and 5% Cr roll

3% Crroll| 5% Crroll Reznarks
Hardness depth 7 35mm | ¢ 4 mm |+ Dia ¥ barrel
Change time 0 0 length:
(hr/month) P 400x
Roll lifetime 1,400(mm)
(month/set) ! 138
: 38938
Ton / set| 28800 y *. Ton/hr x
Productivity BEEw | bufday x
Ton/month{ 28,800 ! day/mon,
(16% up)
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