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Assessment of Fracture Toughness by CT and Round Bar Specimens in a HT780 Steel
Tetsuya MURAKAMI, Hiroyuki TODA, Toshikazu AKAHORI, Mitsuo NIINOMI and Toshiro KOBAYASHI

Synopsis : It is known that fracture toughness value of steels is affected by test temperature, specimen thickness and loading rate. In this research, it is

attempted to investigate it by changing temperature and loading rate with the rate parameter then being applied. The fracture toughness value
is also obtained by round bar specimen with a circular notch. This result has been compared with the results by the CT specimens, and the
validity of the fracture toughness value that has been obtained from round bar specimen with a circular notch is examined. The sample mater-
ial used is HT780 steel. The CT specimens were 1T, 2T and 4T-CT defined in ASTM E399, test temperature is varied from 77K to room tem-
perature. The loading rate is also varied for the 1T-CT and the round bar specimen with a circular notch from static to 1 m/s. The fracture
toughness value decreases as the test temperature decreases. It decreases with loading rate and specimen thickness. The fracture toughness
test result is arranged using the stress intensity factor rate to obtain the rate parameter. Moreover, the fracture toughness value which has been
obtained from the round bar specimen with a circular notch is lower than those by 1T-CT specimen, closer to 2T-CT specimen. The test tem-
perature and the loading rate dependency of the fracture toughness value can be arranged by the rate parameter that is the function of temper-
ature and stress intensity factor rate. Availability of the round bar specimen with a circular notch test specimen is discussed to obtain valid

fracture toughness values.
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Table 1. Chemical compositions.
mass%

C Si Mn P S Ni Cr
044 022 068 0.017 0.013 0.01 0.13

Yield Stress Tensile Strength  Elongation
(MPa) (MPa) (%)
807 867 19.2
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Fig. 1. Geometry of tensile specimen in mm.
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1T 62.5 60 50 25 25
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4T 250 240 200 100 100

Fig. 2. Geometry of CT specimen.
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Fig. 3. Geometry of RB specimen in mm.
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Fig. 4. Relationship between yield stress and temperature
with different strain rates.
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Fig. 5. Relationship between yield stress and strain rate-
temperature parameter.
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6. Ductile—brittle transition curves of the HT780 steel
obtained by the V-notched Charpy specimens.
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Fig. 7. Relationship between fracture toughness and tem-
perature by the CT specimens.
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Fig. 8. Relationship between fracture toughness and speci-
men thickness.
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Fig. 10. Relationship between fracture toughness and tem-
perature in RB specimens.
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