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An Experimental Study on the Fracture and Toughness

of Tool Materials under the Combined Stresses
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The fracture strength and toughness of tool materials for metal
forming (JIS SK3, SKS3, SKD11 and SKH51) under the condition of
combined stresses were evaluated and investigated experimentally.
The combined stresses considered in this study were caused by si-
multaneous action of torsion and tension.

From the relation between the absorbed energy and hardness
under the condition of uniaxial tensile stress, three kinds of test
pieces with the hardness which correspond to the regions of ductile
fracture, brittle fracture and transition were used for the experi-
ment. Those test pieces were prepared by varying heat treatment.

The relations between the ultimate tensile strength (fracture)
and the torsional stress and the relations between the absorbed en-
ergy (toughness) and the torsional stress were examined for three
regions, that is, the regions of ductile fracture, brittle fracture and -
transition.

The conclusions are as follows:

(1) In the region of ductile fracture, the ultimate tensile strength
and absorbed energy under the combined stresses are smaller than
those under uniaxial stress. '

(2) In the regions of transition and brittle fracture, the ultimate
tensile strength is nearly constant even if the torsional stress is
loaded at the degree of shear yield stress.

(3) The ultimate tensile strength in the region of transition is larger
than that in the other two regions.

(4) The toughness in the region of ductile fracture is considerably
greater than that in the region of brittle fracture.

(5) In the tool materials used in the experiment, SKHS51 possesses
the greatest fracture strength and toughness, so it is best tool ma-
terial.
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