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Impact Value and Anti-Heat-Checking Properties of

Hot Work Die Steels for Die-Casting Dies

Masamichi KAWANO and Shigeki HIGUCHI

Synopsis

The impact value and anti-heat-checking properties of three hot work die steels were investigated for various quenching
rates and hardness. Impact value decreases with increasing hardness and decreasing quenching rate. Steel C, with higher
hardenability, exerts higher impact value even under the condition of high hardness with retarded quenching.

The hardness corresponding to an impact value of 45 J/cm’ is 38 HRC, 43 HRC and 49 HRC for Steel A, Steel B and Steel C
respectively. Increase of hardness improves anti-heat-checking properties. Crack initiation life on a heat checking test compared
to 38 HRC of Steel A is approximately 5 times for 43 HRC of Steel B and at least 10 times for 49 HRC of Steel C. It is assumed
that a remarkable improvement of anti-heat-checking properties can be attained without gross cracking due to decreasing impact
value. The optimization of combination with hardenability of steel and tempered hardness is a matter of vital importance for die
life maximization in die-casting.
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Table 1. Chemical composition (mass%).

Steel C Si Mn Cr Mo \

A 0.38 1.0 0.4 5.2 1.2 0.9
B 034 | 04 0.6 5.0 3.0 0.6
C 0.34 0.3 1.1 55 25 0.6
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Fig. 1. One cycle of heat shock on heat checking test.
Induction heating and forced water cooling is given.
Number of repetitions is up to 25000 cycles.
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Fig. 2. Influence of cooling rate X on impact value. Steels
were cooled from 1030 °C to 550 °C by 100 °C/
min then quenched with rate X to martensitic or
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bainitic microstructure and tempered to 43 HRC.



B> 54 0 A S ERAMOmEM L e —F=v 2% 103

X = 0.5 °C/min X =3 °C/min X =100 °C/min

.

Steel B Steel A

Steel C

Steel A

Steel B

Steel C

Fig. 4. Appearance of fracture surface. Steels were quenched with rate X then tempered to 43 HRC.
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Fig. 5. Influence of hardness on impact value. Steels were
quenched with a rate of 3 °C/min then tempered to
various hardness.
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Fig. 6. Appearance of fracture surface. Steels were quenched with a rate of 3 °C/min then tempered to various

hardness. Reference back to Fig. 5, impact value is approximately 45 J/cm? for all steels.
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Fig. 7. Comparison of heat checking between steels with different hardness. Reference back to Fig. 5, impact value is

approximately 45 J/cm? for all steels.
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