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Effect of the Amount of Austenite Precipitated on the Charpy Absorbed
Energy for Ductile Fracture of 9% Ni Steel

Osamu FURUKIMI, Yoshifumi NAKANO, Shuzo UEDA and Tomoo TANAKA

Synopsis :

An investigation was made on the effect of the amount of austenite precipitated on the Charpy absorbed
energy for ductile fracture of high toughness 99 Ni steel. The main results obtained are as follows:
(1) As slab reheating temperature and finish-rolling temperature are raised, the Charpy absorbed

energy for ductile fracture increases.

(2) As slab reheating temperature and finish-rolling temperature are raised, the amount of austenite

precipitated decreases.

(3) The Charpy absorbed energy for ductile fracture has a good relation with the amount of austenite

precipitated.

(4) The fraction of area of dimples smaller than one ym increases with an increase in the amount of

austenite precipitated.

(5) * The Ni content measured at the bottom of dimples smaller than one ym by micro Auger analysis

is as much as that of austenite.

(6) The above results indicate that the austenite precipitated decreases the Charpy absorbed energy
for ductile fracture through the formation of dimples smaller than one um.
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Table 1. Chemical composition of steel used (wt%) .

C Si Mn P S Ni Al

0. 06 0.24 0.59 0. 002 0. 001 8.98 0. 029
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Fig. 1. Preparation of extraction replica.
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Fig. 2. Effects of finish-rolling temperature and

slab reheating temperature (H7T) on absorbed energy

at—196°C. (Tempering temperature was held at
570°C.)
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Fig. 3. Effects of tempering temperature and
finish-rolling temperature (FRT') on absorbed energy
at—196°C.
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Fig. 4. Effects of finish-rolling temperature and

slab reheating temperature (H7T)on the amount of

austenite precipitated. (Tempering temperature
was held at 570°C.)
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Fig. 5. Effects of tempering temperature and
finish-rolling temperature (FRT)on the amount of
austenite precipitated.
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Fig. 6. Effect of finish-rolling temperature on
true Ac, temperature.
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Fig. 7. Relation between absorbed energy at
—196°C and the amount of austenite precipitated.
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Photo. 3. Scanning electron micrographs of the
Charpy fracture appearance.
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Photo. 1. Electron micrographs
of extraction replica. (Tempering

temperature was held at 570°C.)

Photo. 2. Analysis of precipitates
observed in extraction replica.
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Fig. 8. Effect of finish-rolling temperature on
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