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Effects of Nonmetallic Inclusions on the Hot Torsional
Deformability of Rimmed Steels

Genjiro MMA, Fukuji INOKO, and Katsumi IsHikAWA

Synopsis:

The effects of nonmetallic inclusions on the hot torsional deformability were investigated on the specimens
cut from the slubs of rimmed steels (12 t). The kinds and cleanliness of nonmetallic inclusions were exa-
mined in the test part of each test piece. The hot torsional tests were carried out at 1000 and 1200°C at
the strain rates of 15°2, 1'67 x 102 and 5-81 x 104 sec™.

The results obtained were as follows:

(1) The effect of MnS on the hot torsional deformability was most remarkable. The relation between
the cleanliness of MnS and the number of twist to failure .was changed in the form of hyperbola. When
the cleanliness was more than about 0:0759,, the number of twist to failure was small, and it decreased
slowly with increasing cleanliness. When the cleanliness was less then 00759, the number of twist to
failure remarkably, increased by decreasing the cleanliness. The number of twist to failure did not
depend on the strain rate, but on the strain. The cleanliness is so defined as to increase when the density
of inclusions increases.

(2) In case of the oxide-type inclusions which were hardly deformed during the hot torsional deform—
ation, the initiation of the cracks from them depended on their shapes and sizes, the deformability of

matrix, and the strain rate.
(Received June 11, 1969)
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Table 1. Chemical composition of steels.

Steel In ladle (wt%) Al added

in ladle

No C| St ([Mn| P S O

S1 {0°08/0°01{0-32| 0-014| 0-018| 0-044| 200g/t

S3 (0°07/0-01|0-30| 0-014| 0-017| 0-035| 400g/t

[ E ( Bottom)
/ﬁ ¢ ( Middle )

360
Fig. 1. Sampling of test pieces.

Fig. 2. Dimension of test piece.
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Photo. 2. Closely segregated inclusions in the
core of slab 3A. X400
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Fig. 3. Cleanliness of test pieces.
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Fig. 4(a). Relation between cleanliness and the
number of twist to failure,
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Fig. 4 (b) .Relation between cleanliness (MnS)
and the number of twist to failure.
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number of twist to failure.
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Fig. 6. Relation between strain rate and the num-
ber of twist to failure (Cp=0-15%).
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Fig. 7. Relation between cleanliness (C7) and
max. torque.
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Photo. 5. Cracks observed in oxide inclusion
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