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Mechanical Properties of Ausformed Pearlitic and Bainitic Steel
Toshio SAITO and Syoitch MURAKAMI

Synopsis:

A study has been performed to clarify the effect of ausforming temperature, ausforming ratio, and sub—
sequent isothermal heating time on the mechanical properties of ausformed pearlitic and bainitic steels.
The material used in this study is a high C and Cr tool steel, whlch has high quench— hardenablhty The
results obtained are as follows:

(1) 'With increases of the working ratio of ausforming and of the holding time at the subsequent trans—
formation temperature, both the hardness and the strength of ausformed pearlitic steel decrease, while
the toughness of the steel increases.
at 500°C is compared with that worked at 700°C, the former shows lower values in the hardness and
strength and a higher value in the toughness than the latter.

(2) The ausformed bainitic steel worked with a comparatively heavy ratio shows a fairly good com-
bination of the strength and toughness. On the other hand, the ausformed bainitic steel worked at 320°C
is more advantageous in the strength and toughness than that worked at 500°C.

(3) With an increase of the working ratio of ausforming, both the toughness and strength of the aus—

When the mechanical properties of ausformed pearlitic steel worked

formed pearlitic steel worked during the isothermal transformation from austenite to pearlite increase,
while the strength of the steel worked above a certain working ratio slightly decreases.

(4) When the mechanical properties of the ausformed bainitic steel worked during the transforma-—
tion from austenite to bainite is compared with that worked before transformation, the former shows a higher
value in the strength and a lower value in the toughness than the latter.
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Table 1. Chemical composition of steel (%).

C Si Mn | Cr Ni | Mo A% P S
1:311 0-25| 0-46; 7-72 0-12| 0°01| 0°01| 0'010| 0:013
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" Fig. 1. Time-temperature-transformation dia-

. gram of used steel.
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Fig. 2. Thermomechanical treatments used in this study : processes (A) and (B) involve a
working of austenite before transformation to either pearlite or bainite, and pro-
cesses (C) and (D) involve a working of pearlite and bainite formed during the

heat treatments.
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Fig. 3. Effect working ratio and holding time on the mechanical properties of ausformed

pearlitic steel.
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Fig. 4. Relation between hardness and impact value : (A), and relation between tensile
strength and impact value : (B) of ausformed pearlitic steel.
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Photo. 1. Effect of working temperaturejand holding time on microstructure of specimens

isothermally treated at 700°C.
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Fig. 7. Effect of working ratio and holding time
on the mechanical properties of ausformed
pearlitic steel worked during the isothemal
transformation.
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Photo. 3. Effect of working temperature and holding time on microstructure of specimens worked

during the isothermal treatment.
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Fig. 9. Effect of working ratio and holding time

on the mechanical properties of ausformed
bainitic steel worked during the isothermal
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Photo. 4. Effect of working temperature and holding time on microstructure of specimens

worked during the isothermal treatment.
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