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Development of Low Alloy High Speed Tool Steel
with High Toughness, High Strength and Application
of Forging dies (hot, warm, cold)
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R&D Center for Metallurgy, KIA STEEL CO., LTD
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Table.1. Introduction and comparision of development steels.
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Fig.1l. Schematic diagram of mechanical
properties in development steels.



Table.2. A primary factor and a problem of dies lifetime in ordinary tool steels. ..
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Table.3. Coefficient of expansion and thermal conductivity of development steels.
ABFAF (x 10° /T) dA=E (Cal/cm- sec- T)
100C | 400TC 600°C "700°C 20C 400°C 600°C 700C
KCW1(2) 11.60 | 12.20 13.14 13.16 0.0680 | 0.0714 | 0.0710 | 0.0714 7.875
KHW1(2) 11.56 | 12.09 12.89 13.10 0.0643 | 0.0690 | 0.0704 | 0.0708 7.877
SKD61 11.70 | 13.20 13.80 14.00 0.0730 | 0.0700 | 0.0700 | 0.0680 -

vl F

SKD7 - 12.40 | 13.20 13.50 0.0710 | 0.0750 | 0.0710 | 0.0700 -
SKD8 - 12.80 | 13.50 13.90 0.0630 | 0.0730 | 0.0720 | 0.0700 -
Inconel718 | 12.80 - 16.00 (760°C) 0.0270 - 0.0510 (650C) -
Stellite6 | 13.40 - 16.70 (870C) 0.0350 - - | - -
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Table.4. Hardness change of various heat treatment in development steels.

A4 A (annealing) Quenching Treatment Temper ing Treatment
2539 AL 299 Ax L=y | A=

KCW1, KCW2 | 800C ~850°C | < HB220 | 10807C ~1150TC | = HRC62 | 100°C ~650C | = HRC58

KHW1, KHW2 | 840°C~890°C | < HB210 | 1080°C ~1140C | = HRC60 | 100°C ~650C | = HRC56
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Fig.2. Quenching/Tempering condition of development steels.
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Fig.8. Tensile strength of development steels.
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Table.5. Thermal fatigue resistance of
development steels.

ng 992 By
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(mm) (mm) (EA)
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Fig.14. Shape of warm and cold wo-
rking dies(C~V Joint) applied
development steels.

Fig.15. Shape of hot working dies
(Rear Axle Shaft)applied develop-
ment steels.

Fig.16. Shape of hot working dies
(Rear Axle Shaft)applied develop-
ment steels.
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