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Temperature-dependence of Mechanical Properties

of Die Steel STD61
E. G. Yoh and Y-S. Lee

Abstract

The temperature in hot forming of metallic materials, such as hot extrusion and hot forging, ranges from 3007 to
900C. Correspondingly, the die also exhibits high temperatures close to that of a work piece and its life is limited
generally by high temperature fatigue. Thus, the analysis of high temperature fatigue would need the mechanical
properties over the wide ranges of temperature. However, very few studies on the high temperature fatigue of brittle
materials have been reported. Especially, the study on the fatigue behavior over such transition temperature regime is very
rare. In this paper, the stress-strain curves and stress-life curves of a die steel such as STD61 are experimentally obtained.
The wide ranges of temperature from 300°C to 900°C are considered in experiments and the transition temperature zone

is carefully examined.
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Fig. 2 Experimental equipment (MTS 810)

Table 2 Mmechanical properties of the STD61
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Fig. 1 Geometry of a specimen
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Fig. 4 Stress-strain at a constant strain rate(3007C)
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Fig. 5 Stress-strain at a constant strain rate(5007T)
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Fig. 6 Stress-strain at a constant strain rate(700C)
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Fig. 7 Stress-strain at a constant strain rate(900C)
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Fig. 8 S-N curves of STD61
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Table 3 Coefficients for S-N curve
logS=a+m-logN,

Temp. a m
Room Temp. | 3.71206 -0.23537
300°C 3.41794 -0.18467
5007C 3.24083 -0.15245
700°C 2.71815 -0.14839
900°C 2.00548 -0.17268
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Fig. 9 Fracture surfa at room temp.(20160cycles)
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Fig. 11 Fracture surface at 50°C (223202cycles)
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Fig. 13 Fracture surface at 900 C (61758cycles)
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