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Porosity Annihilation Process and Its Influences on Ductility of
Rolled Steel Plates

Hisatoshi TAGAWA, Seishi TsuvAMA and Junichi TANAKA

Synopsis:

The effect of porosities on mechanical properties of plates rolled by heavy reduction and by light
reduction per pass was investigated quantitavely in comparison with the effect of non-metallic inclusions.

Compared with the strength and the toughness, the ductility such as the reduction of area in the tensile
test and the upper shelf energy in the impact test is much more greatly affected by prosities than by
elongated inclusions. It is possible to estimate the annihilating process of porosities from the viewpoint of

the ductility as well as the ultrasonic examination.
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Table 1. Chemical composition of steel used for laboratory rolling practices (wt%).

C Si Mn P S

Cu

Ni Cr Mo v B

0.12 0.26 0.91 0.014 0.008

1.34 0.72 0.40 0.04 0. 002
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Fig. 1. Relation between rolling pass schedules

and compressive stress at the center of material.

Z-Direction

Fig. 2. Sampling position for mechanical test.

L.

ARETIE, RevT ; OBRFIRELEROMBE O
BHRrHOICTA L EHFIRELTRY, EEOFIE
M OBE OB X 5B HEE OB s T ORITIC X %
RO —Mis FORTEBRET 720K, Fig. 21
AT X S EER, HE 0mm offifavdo L, FH
—DBEAN-BEL ELUAEAHE L C ARt L. R
ABx, Lym (BEHmR), THA (BLEEEA)
B L ZHE BREFHE) wounwT, ASTM 12.5¢ #,
BRBAC XS5 ERABK IO 2mmV J , 57 Ly 1
A e M —RB AT L A EERABRAYERL 7.

Plate Thickness mm
150 117 91 55 34
80T 1 I —"

X 70F

@ /7 Open : Heavy Reduction Pass Rolling
50|y Solid : Light Reduction Pass Rolling

Hatched : Non Reduction

40

A

<

o 50}
40
80 . Z
70 _f Heavy Reduction

o )

o\ 60_.

< =nl o

24 50 Reduction \
40 | . 1 i

13 1.7 27 4.4
Total Reduction Ratio
Fig. 3. Influence of total reduction ratio on re-

duction of area (RA) at mid-thickness in heavy
and light reduction rolled plates.
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Photo. 1. Optical micrographs of porosities and inclusions in heavy and light reduction rolled plates

(LZ section).
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Fig. 4. Influence of total reduction ratio on cha-
rpy upper shelf energy (,E;) at mid-thickness in
heavy and light reduction rolled plates.
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Fig. 5. Influence of total reduction ratio .on
Charpy fracture appearance transition temperature
(s T»s) at mid-thickness in heavy and light reduc-
tion rolled plates.
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Fig. 6. Ductile fracture model by porosities and non-metalic inclusions (schematic figure).
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Fig. 8. Schematic presentation of elongated
inclusions on tested section!®,
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Fig. 11. Influence of porosities on ,E; after
elimination of influence of inclusions.
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