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Properties of Vanadium-added High Wear Resistance Steel for Cold-

rolling Mill Rolls
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Recent cold-rolling mills are increasingly being operated under high load and high speed, increasing the
load imposed on the work rolls. Therefore, there is an increasing need for rolls that exhibit excellent
resistance against wear, seizure and decreased roughness. This paper reports the results of a study
conducted to improve these properties of rolls by adding vanadium to 5% chromium steel, which is
widely used for cold-milling work rolls and intermediate rolls, to increase the amount of carbide. A
laboratory test confirmed that adding a proper amount of V improves the properties of rolls, while
maintaining the same level of hardness as that of the conventional 5% Cr steel. It has also been verified
that the selected alloy composition allows the actual rolls to be made without any problems, and the
rolls are compatible with broad hardness specifications.
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Fig. 2 Schematic diagram of Ohgoshi-type abrasion test
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Table 1 Condition of Ohgoshi-type abrasion test

Test piece Hardness HS88
(roll material) Shape 25%40x5 mm
Work material | Hardness HS84

(SUJ2) Shape $30x11 mm
Test velocity 1.58 m/s
Test distance 200 m

Test load 12.6 kgf
Test temperature R.T.
Lubricant Dry
Test piece

(roll material)

Test roll
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Fig. 3 Appearance of test piece and test roll
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Fig. 4 Evaluation method of resistance of surface roughness
decrease
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Table 2 Test conditions of resistance of surface roughness
decrease test

Test piece Hardness HS95
(roll material) Shape 15x8x4 mm
Work material | Hardness HV100

(SPCC) Shape 60%0.5 mm (coil)
Test roll diameter $50mm
Rolling speed 5 m/min
Contact pressure 108 kgf/mm’
Rolling distance 100~3,000 m
Test temperature R.T.
Lubricant (a E;:in)
& Load

Work material
(SS400)

Test piece
(roll material)

Lubricant
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Fig. 5 Schematic diagram of pin-on-disk test
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Table 3 Test conditions of pin-on-disk test

Test piece Hardness HS95
(roll material) Shape 05x15 mm
Work material | Hardness HS21
(SS400) Shape ‘ ¢13?x6 mm
(internal diameter: $105)
Test velocity 2m/s
Test load Increase stepwns.e
(10 kgf every 3 min)
Test temperature R.T.
Lubricant Turbin O.ll
(4 mL/min)
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Fig. 6 Hardness of base steel and V added steel
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Fig. 7 Microstructure of base steel and V added steel observed by
optical microscope
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Fig. 8 Results of Ohgoshi-type abrasion test
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Fig. 9 Results of resistance of surface roughness decrease test
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Fig.10 Results of pin-on-disk test
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Fig.11 Microstructure of base steel and V added steel observed by
SEM
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Fig.12 Carbide dispersion distance of base steel and V added steel
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Fig.13 Amount of M,C; carbides in test steels
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Table 4 Chemical composition of M;C; carbides

Chemical composition of M,C; carbides (wt.%)
C Si Cr Fe Mo v Total
Base steel 11.0 0.0 394 48.5 1.1 0.0 100
V added steel 7.5 0.1 35.1 494 1.8 6.0 100
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Fig.14 Hardness of M;C; carbides in test steels
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Fig.15 Schematic diagram of reduction of abrasion by carbides
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