$% & 48 Tetsuto-Hagané Vol 89 (2003) No. 6

Cr, Mo & &

cEBNAMZAO—=IVED

MEEFRSHEORE

e fdal* - all

RS

A

Improvement of Hot Wear Characteristic of High Speed Tool Steel Roll:by Increase in Cr and Mo Contents

Kenji ICHINO, Shin ISHIKAWA, Yoshihiro KATAOKA and Takaaki TOYOOKA

Synopsis : The influence of alloying elements on microstructure and wear resistance of High Speed tool Steel roll (HSS roll) was studied in order to im-

prove wear resistance and surface deterioration resistance of HSS roll. Although the volume of eutectic M,C; carbide increased with the in-

crease in C and Cr contents, wear resistance was not improved. The increase in Cr and Mo contents in good balance improved the wear resis-

tance of HSS Roll remarkably, as eutectic carbide of MC; type became tough and the damage on the worn surface was prevented.

The destructive prevention mechanism of carbide was discussed from change of the alloy concentration and the lattice constant of carbide

by increasing in Cr and Mo contents.

Key words : hot strip mill; high speed tool steel roll; cast roll; wear resistance; eutectic carbide.
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Table 1. Chemical composition of specimens.

(mass%)
C Cr Mo V Nb
2C-6Cr | 22 59 25 49 1.4
3C6Cr | 30 60 25 5.0 15
356Cr| 36 60 25 50 15
30 81 25 51 1.5

3C-8Cr 3.0 8.0 35 49 L5
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29 159 60 40 15
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16Cr-6Mqd 30 160 61 60 15
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e—

High-Frequency coil

Counterpart disk
(¢ 190)

Fig. 1. Schematic diagram of the hot wear test.
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Fig. 2. Relation between the volume fraction of carbide
and Cr, C contents.
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Fig. 3. Typical example of carbide. (a) 3C-6Cr-2.5Mo,
(b) 3.5C-6Cr-2.5Mo, (c) 3C-12Cr-2.5Mo, (d) 3C~
12Cr-5Mo.
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Fig. 4. Effects of Cr and Mo contents on wear loss.
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Fig. 5. Relation between the volume fraction of carbide
and wear loss.
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Fig. 6. Relation between the hardness of eutectic carbide
and Cr, Mo contents of specimens.
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Fig. 7. Effect of V and Nb contents on the form of MC carbide.
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Fig. 8. Effects of V and Nb contents on wear loss.
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Fig. 10. Effects of Cr and Mo contents on the number of
cracks in carbide.
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Fig. 11. Relation between the number of cracks in carbide

and wear loss.
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SEM images of worn surface of specimens. (A) 2C-6Cr-2.5Mo-5V-1.5Nb, (B) 3C-6Cr-2.5Mo-5V-1.5Nb, (C) 3C-8Cr—
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Fig. 12. The ratio of chemical composition of M,C, car-

bide in the specimens.
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Fig. 13. Relation between lattice parameters of M,C; car-

bide and Mo, Cr contents in specimens.
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