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Immense progress has been made recently in the worldwide automobile
industry in reducing individual vehicle weight while making car bodies more
durable. These changes have allowed manufacturers to conserve natural
resources as well as improve collision safety. Accordingly, usage of high-tensile-
steel has also increased. Since high-tensile-steel is extremely rigid, since
superior wear resistance and seizure resistance are required for the fabrication
of the steels including the hard coated system.

In addition to improving vehicle durability and minimizing production costs,
the need for the die steels’ machinability as well as improved dimension
stability after heat treatment and surface treatment are pressing needs in the
Japanese metal mold industry. The industry’s search for solutions to these
problems stems from their efforts to reduce mold fabrication costs and delivery
times in order to stay competitive with other Asian manufacturers.

Though it was believed that the relationship between superior wear resistance
and high machinability was a tradeoff in conventional cold working die steel,
conquest of this tradeoff has been achieved by the implementation of a new
microstructure design and a self-lubrication mechanism. Furthermore, superior
dimension stability has also been achieved by an original computing alloy
design. This paper describes the concept and properties of the newly
developed steel, “SLD-MAGIC™”,
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Fig. 1 Result of investigation for mold material property
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Fig. 2 Material concept of SLD-MAGIC.
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Fig. 3 Alloy design for improvement of wear resistance.
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Fig. 4 Alloy design for dimension stability at heat treatment.
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Fig. 5 Result of Ohgoshi type wear test.

S-MAGIC
58HRC
10200

SKD11
58HRC
650 0

100pm 20um
Oamd ObMmoOOd
0 cross sectiond 0 surface of edgeld

ooooooooooooooo

Fig. 6 Observation of worn edge of resin cutter mold after
use.
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Fig. 7 Observation of microstructure.
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Fig. 8 Difference of edge wear behavior between on upper
and side face.
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Fig. 9 Result of seizure resistance test with 590MPa high-
tensile-steel work.
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Fig. 10 Result of machinability test by face mill.
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Fig. 11 Observation of the surface after face milling.



00o0o0ooosLb-MAGIC™O OO

S-MAGIC

SKD11

100 Cr

0O oooooooooooooooooooo
Fig. 12 Observation of chips after face milling test.
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Fig. 13 Tool temperature measurement at end-milling test.
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Fig. 14 TiC film adhesion force after 3 repetitions of CVD.
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Fig. 15 Surface hardness distribution after 3 repetitions of
TiC-CVD.
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Fig. 16 Hardness behavior at each tempering temperature.

0.15 ‘
8o cr >
0.10 f/
S-MAGIC

O

o SKD11

H o005

O

O
0.00 \\\\\ /

\

00.05

10300 100 200 300 400 500 600
0 QmO
0000MmMOmM2h.x 2000

O0m Oooooood
Fig. 17 Dimension change at each tempering temperature.
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Fig. 18 Result of dimension change under normal operating
conditions.
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Fig. 19 Dimension change behavior at each parts on one
mold.
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Fig. 20 Evaluation result of
each material property of mold
for automobile part forming.
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Fig. 21 Evaluation result of
each material property of mold
for home electronics equipment
part forming.
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Fig. 22 Comparison of each material properties of cold
working die steels.
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