oM R O Rt 2Ry % 749

@Kﬂiw(ﬁ%'f‘*t’f EB BT
= M BAET R N B X - =t
ON DEEP DRAWABILITY AND ANISOTROPY OF MILD STEEL SHEETS

Tetsutaro Mztsuhashz, Katsuyoshi szm‘a and Yuzo Hosoi

Synopsis: T

The study was' carried out to gét correlatlon between deepdrawability and anisotropy of
mild steel sheets for deep drawing. .

Armco, Al-killed and rimmed steel sheets were used for sami:les.' Deep-drawability of
sheets was measured by Erichsen test and tension test, and anisotropic degree was estimated
by observation of the ear-height which was formed in cupped specimen, types of magnetic

.torque curve and its harmonic coefficient, and directionality of strain in tension test.

The results obtained were as follows:

i) General]y, Armco sheet had the best deep-drawability and rimmed sheet had the worst,
whereas anisotropic degree of Armco-sheet was the highest and that of rimmed sheet was in
the least. '

ii) On cupping all specxmens as received state, 4 ears were formed. Two of them form in
the rolling direction and others form in cross rolling direction. .

Magnetic torque curves of them showed that preferred crystallographic onentanon was
(100)-[or11].

When test specimens were strained up to maximum load in simple tension test, width train
(the percentage contruction in the width dimension) was larger than thickness strain, and the
ratio of width strain to thickness strain of specimen which is taken in the parallel to rolling
direction was larger than that of specimen which was taken in 45° to rolling direction.

iii) The changes of anisotropies did not occur when specimens were annealed at 650°C or 820
°C for 20min, but they almost disappeared when spec1mens were annealed at 950°C above Agj
point for 20 min. 4

iv) Erichsen values of Armco, Al-killed and rimmed sheets as received state were 11°2, 10°2
and 9°3 respecﬂvely, and elongation percentages were 46°6, 41°4 and 34°*5 respectively.

In Armco and Al-killed sheets which were annealed at 950°C for 20 min, Erichsen value
dropped 6~89, elongation percentage dropped 6~79,, and tensile strength rose 8~109, com-
paring with them as received state.

Nevertheless these phenomena did not appear in rimmed sheets. It seemed that these were
related to the experimental results that the AIN in Al-killed steels (both Armco and Al-killed
sheets) was increased as they were annealed at 950°C. In Al-killed steel, such heat treatment
that eliminated anisotoropy would cause precipitation of AIN and deteriorate deep-drawability
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Table 1. Chemical composition of the specimens tested.
) i 1
Sample ¢ s | M P s Cu | N [Nas AN

v i i |

A (Armco) 005 0°01 033 0+005 0°018 004 0°0059 0°0026

B (Al-Killed) 0-05 001 0+34 0010, 0+020 - 0-07 0°0051 .0°0013

C (Rimmed) 0°*05 001 Q’26 0°017 0°026 017 0°0035 tr.
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Table 2. Deep-drawability and anisotropic degree of as-received sheets.
(Thickness of sheets: A 1°02, B 083, C 0°78 mm)
Deep-Drawability Anisotropic degree Tensile | Micro- |Ferrite
Sample Erichsen 'Elongation | Sy strength | vickers | grain
‘ L ‘ k 2 | hardness| size
value mm [ % Dy i A, ‘ A, ! Dy Dyg g/mm ran
A 11°2 46°6 013 —+0-°1 +3°3 ] 1°38 065 30°6 114 . 6°3
B 10-2 41-4 0-07 +0°02 | +3*21{ 1°59 064 33°5 118 7°5
C 93 34°5 0+07 +1°4 +1.8 j 120 [ 085 3544 125 78
Table 3. Anisotropy of as-received sheets in test.
Rolling direction Direction of 45° from rolling direction
Sample Tensile stren- : Tensile stren
(e2/e3)0 Elongation ¢, gth kg/ mm? (ez/e3) 45 Elongation % gth kg/ mm?
A 1+67 49°6 30°4 1°09 43°5 30°8
B 194 419 33°1 1+24 41+0 338
C 129 365 35°2 1*10 32°5 35°5
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STUDY ON THE METHOD OF TAKING A SAMPLE
FOR DETERMINATION OF OXYGEN IN MOLTEN STEEL

Shizuya Maekawa and Yoshitake Nakagawa

Synopsis:

The method of taking a sample for determmatmn of the oxygen in.steel fresh from the fur-

nace has not vet been established, although it has

been the target of discussions.

- This report treats of the results of the study conducted on vacuum sampling method which
is almost perfect and comparatively simple in operation.
The sampler for vacuum sampling method is as shown in Fig. 3 and 4 and Photo. 1, and
suction tube of the sampler has been made vacuous with its tip prepared as shown in Fig. 1
In case of determining oxygen content in steel in an acid open hearth furnace, vacuum samp-
ling method has been closely similar with bomb method but apparently different from casting

method, which has generally shown higher value.

While in case of a basic open hearth furnace, vacuum sampling method has shown a lower

value than the cases of bomb method, suction met
It is diffiicult to draw a conclusion from the ex

hod and. casting method.
perimental results because the amount of

gas released during solidification of molten steel is variable with its chemical components,
temperature and solidification condition. It is presumed that some amount of gas may be
released when carbon content in molten steel is medium and silicon and manganese contents

are low, but in most cases the amount of gas released has been within analytical error.
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