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Relation between Austenitizing Time and Mechanical
Properties of High-Speed Steel

Michio Sucryama, Nagakuni YAMAMOTO,
Koichi Furusawa and Kazuhide TANAKA

Synopsis:

In the earlier paper dealing with the underhardening of high-speed steel of 6-5-4-2 type, the effects
of the austenitizing temperature and the holding time at the temperature on the mechanical properties
were reported. And then the time was constant, that is, 45 sec.

The present work was undertaken to determine the effects of heating temperatures and times of
wider ranges than those of the previous work, e. g. the austenitizing temperatures were 1160°C and
1 200°C. for press tools and 1240°C for cutting tools, and the immersing times were 10~3000 sec
and tempering temperatures were 200~625°C.

The results obtained are as follows:

(1) If underhardening is employed for press tools (1 160°C for quenching and 300°C for tempering),
the longer the immersing time the better the bend strength.

(2) In case of cutting tools, a good abrasive resistant property is obtained when the steel is tempered
at 550°C, and a high bend strength is associated with the hardness values of Hv 800~850.

(3) If better toughness rather than red hardness is required for tools, the tempering temperature
should be as high as 600°C. By this tempering the range of bend strength over 400 kg is very wide.

(4) When quenched hardness are about Hv 800, microstructure is consisted of residual carbides and
the mixture of martensite and austenite. And this structure is obtained when immersing time 1is over
300 sec at 1160°C, 100 sec at 1 200°C and 30sec at 1 240°C.

(5) The higher the temperature and the longer the time of immersing, the larger the austenite
grains grow. And particularly, when austenitizing temperature is higher, the effects of immersing time
cn austenite grain-size are remarkable.

(6) When the austenitizing temperature is low or immersing time is short, the grain-boundary
disappears by the low tempering. But in case of the high temperature and long immersing time, the
grain-boundary disappears by the tempering at about 500~525°C.
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Fig. 3. Mechanical properties of specimens, quenching
from austenitizing temperature at 1160°C
after immersing indicated time, and temper-

ing.
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Fig. 4. Mechanical properties of specimens, quenching
from austenitizing temperature at 1 200°C
after immersing indicated time, and temper-

ing.
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Fig. 5. Mechanical properties of specimens, quenching
from austenitizing temperature at 1 240°C
after immersing indicated time, and temper-
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Fig. 7. Effect of austenitizing temperature and im-
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strength curves of as quenched specimens.
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Fig. 8. Effect of immersing time on the deflection,
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300°C tempered specimens.
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