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This report introduces the kindes and characteristics of various high-speed steels which were to be used
for coated tool materials and also describes how adhesion strength between titanium nitride films and
high-speed steels changes by compositions and conditions of the surface and hardness.

In order to get better adhesion strength it is needed that high-speed steels contain more vanadium, and that
materials have higher hardness.

However, to develop a most suitable materials for coating, further the theoritical studies will be needed.
In this paper the characteristics of various high-speed steels which were developed for special cutting work
will be reviewed and also written how these materials are used during the manufacture cutting lines.
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! . . Coef . of thermal Coef . of thermal
» . Hardness Melting point . .
Composition Lattice type ‘ (Hv) c) conductivity expansion
(Wm=1k~1) (10-8/C)
Carbide BsC Rombohedral 4,900~5,000 2,350 29 4.5
TiC F.Cc.C. | 2,980~3,800 3,180 /733 7.61
Ve F.C.C 2,800 2,830 4.2 ‘ 6.5
HfC F.C.C 2,700 3,890 6.3 6.73
zrc F.C.C. | 2,600 3,530 20 6.93
NBC F.C.C. } 2,400 3,480 14 6.84
wce Hexagonal | 2,000~2,400 2,730 29 6.2
TaC F.C.C. /1,800 3,780 2z ‘ 6.6/
CraCz Triclinic 1,300 1,890 19 10.3
Nitride TiN F.C.C. 2,400 2,930 29 ‘ 9.35
VN F.C.C. 1,500 2,050 1 8.1
HIN F.C.C. 2,000 2,700 1 6,9
ZrN F.C.C. 1,900 2,980 1 7.9
NbN F.C.C. /1,400 2,300 3.8 10.1
TaN Hexagonal /1,300 2,090 9.6 5.0
BN Cubic 4,700 180 - 201 « 1298 4.8(at430°C)
Oxide Alz O3 Hexagonal 2,100 2,030 30 8.6
High speed Steel - 850 1,300 50 /1.0

Ref . L.E. Campbeli ed :

High Temperature Technology (1956), W .D . Kingery :

Property Measurents at High Temperature (1956), R . kieffer etc :

Hartstoffe und Hartmetalle (1953), Japan Metal Society ed : Metal - Book (1974),
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