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Impact Properties of S45C under Tensile Loading
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Synopsis : The authors developed a weight-dropping impact testing machine which evaluates the toughness of materials under tensile impact loading.

The relation between the time r and load P is measured with the developed testing machine. The impact strength 0., is determined from the

maximum load P, ; impulse F, from the time ¢ and load P. Also, the “impulsivity T,,,” —the ratio of the material impulse F, to the standard

impulse F,, calculated by means of the maximum load P,,,, —is defined. A toughness evaluation method based on the relationship between

the impact strength &, and the “impulsivity T,,,” was reported in a previous paper. In this paper, heat treated S45C, well known for its static

mechanical properties and Charpy impact value, is used as the specimen in the developed testing machine. It is confirmed that the developed

testing machine is useful as a toughness evaluation method under tensile impact loading.

Key words : toughness evaluation; fracture toughness; impact strength; material testing.
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Fig. 1. Example of the load-time curve. (In case of drop-
ping hight /=1.000 m)
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Table 1. Chemical composition of the specimen.

(mass%)

C Si Mn P S
S45C 0.46 0.27 0.58 0.03 0.03
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Fig. 2. Dimension of the specimen (mm).
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Fig. 3. Relation between hardness HV and heat treatment.
(A: Quenched, B: Full-annealing)
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Fig. 4. Relation between impact strength o, and heat
treatment. (A: Quenched, B: Full-annealing)
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Fig. 5. Relation between maximum load time ¢, and heat
treatment. (Maximum load time #,: The time to
reach the maximum load, A: Quenched, B: Full-an-

nealing)
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Fig. 6. Examples of the load-time curve. (Figures (a) and
(b) have the same scale.)
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Fig. 7. Relation between fracture time ¢, and heat treat-
ment. (Fracture time 7.: The time till the fracture,
A: Quenched, B: Full-annealing)
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Fig. 8. Charpy impact value (notched specimen) versus

tempering temperature for carbon steel.!¥
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Fig. 9. Schematic diagram of the load—time curve.
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Fig. 10. Relation between impulse F, and heat treatment.
(A: Quenched, B: Full-annealing)
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Fig. 11. Relation between impulsivity T;, and heat treat-
ment. (A: Quenched, B: Full-annealing)
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