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Anisotropic Properties of Rolled Steel and Exberimental Analysis of Their Causes
By Masaki Watanabe, Kogakuhakushi, Member
and Yoshiharu Ideguchi, Kogakushi, Member
Abstract
Tensile tests for many kinds of structural steels containing mild and high tensile steels have
been performed in rolling, transverse and thickness direction. From these experimental results
we knew that tensile strength exhibits little or no directional properties but ductility decreases
markedly in the thickness direction. Moreover, the effect of this directionality on the fracture
under combined stresses have been investigated by thin hollow cylindrical test specimens cutted
from a thick pressure vessel steel.
The causes of their directionality were analyzed experimentally and we concluded that

alignment and shape of microscopic inclusions may be main causes of the directionality of
hot-rolled structural steels.
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Table 1 Chemical Composition and Plate Thickness of Test Steels
Steel thickness Chemical Composition (%)
(m.m.) c | st | Ma P | s | cu
K—1%* 27 a1 .15 .75 072 .018 .
no2 28 .20 .24 .68 .014 .016 .27
n 3% 27 .22 .26 .79 .027 .028 —_
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K—4%* 32 14 17 .75 .020 .017 o
#n 5 30 .24 .16 .85 .037 .019 _—
n.6* 3% .12 .21 .84 .020 .020 —_—
n T* 29 .18 .23 .64 .024 .019 _
» 8 30 .15 .18 .57 .016 .623 - .18
7 9 28 14 .19 .66 .028 .026 —_
» 10 28 .15 .21 s .021 .030 —_
7 11 24 .16 .22 .78 .020 .016 —_—
v 12 25 .18 .23 77 .016 .024 —_—
v 18 98 .23 22 72 .034 .027 —_
K—14 138 .25 .22 .68 .011 .023 —_—
R—1 25 17 U .06 .016 .034 —
H—1 20 17 .37 1.30 .019 .008 27
r 2 " .15 .58 1.60 .021 .110 .31
r 3 " .18 514 1.55 .024 .022 .195
"4 » .18 AS7 1.54 .022 .022 197
" B " .12 .705 1.15 .020 .020 .183
v 6 " .19 .223 1.344 .018 .09 | .164
v 7| " 195 .229 ©1.377 017 .006 .152
r 8 " .13 .481 1.19 .021 .006 .176
v 9 o 142 475 1.183 .013 .007 .192
7 10 " .19 .28 1.32 .018 .018 .15
r 11 " .19 .61 1.30 .018 .013 .15
v 12 20 .18 .15 0.94 .015 .006 .30

* Ladle K-:Killed st. R-:Rimmed st. H-:High Tensile st.
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