656 ' #% & #

BAUE F 6 F

. 8) J. Chipman: A.I.LM.E. Iron & Steel Dlv
(1944)

. 6) J. Chlpman Basic, O.H.F. Steel makmg

. 7) K, Guthmann: St. u. Ei, 71 (1951) 399

8) E. Marburg: J. Metals, 5 (1953), 152

%) Report on Hetero of Steel Ingot,_?th Re-
port. J. Iron & Steel Inst. (London) (1937)
12~13

152 ST B b 1 % HFE D7 & FERE o> By
CGEERBTEY O B =-1I)

7]

& E #-K N

5( kkk

- - EF FECT OF ROLLING RATIO ON DISTRIBUTION OF SAND
MARKS OF BEARING STEEL.

(The study of non-metallic inclusions—1)

. Synopsis:

Maseo Kawai and Hivoshi Kimura

Generally, the origin of sand marks is considered as the ingot defects, such as non- -metallic

nelusion

in 1CiUusions, uIOvv.uOu.,a, pin holes, cavities and segregations.

In the present investigation, the authers are convinced that the origin of sand inark is

(mostly) non-metallic inclusions in the ingot.

The statistics of the number of sand marks on the high-carbon low-chromium bearing

steel rod shown in this first report.
The results are summarized as follows:

(1) The number of the smaller sand marks, 0*1mm to 0*4mm long, shows no change by

. the position of the ingot.

(2) As for the larger sand marks, about O0*5mm long, the number of them at the top of
ingot is higher than the bottom of ingots, and there is the same tendency among the number
of sand marks to the ingot position when ingot is rolled as the same rolling ratio at the top

of mgots and the bottom of ingots.

(3) The number of the larger sand marks is proportional to the rolling ratio of steel rods.

(4) With increase of the rolling ratio, there is a tendency that the number of the smaller
sand marks is decreased and the number of the larger sand marks is increased and finally,
sand marks disappeared when the rolling ratio is much larger (such as 250 rolling ratio).
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Fig. 1. Schematic cross-section of the 250 kg
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Fig. 3. Relation between inspected position of rods at the ingot, diameter of the bearing
steel rod (¢) and the number of sand marks to converted into standard area (30¢ X 70) mm?
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Table i. Relation between the sand marks number at standard area and the -
position of the ingot.
) ., rNumber of the sand marks
Ingot mould Cll\llgi"ggi Position F?_;%rolg
0*1~0*4mm|0*5~0°9 mm|l*0~1*9mm; >2°0mm
13 T 12°0 159 240 117 012
250 k. 12 B 2.2 104 145 042 006
g 16 T - 7+0 11°4 0°91 0+23 001
. ’ 13 _B ) 73 16°1. 1+00 Q17 0°02
- 32 T 16 108 2+10 1+36 0+25
18 B 15 93 2°21 0+60 0*19
35 T 12 90 1°39 133 0°27
32 B 11 9°5 1+30 064 017
150kg 9 T 8 1749 1479 0°21 006
35 B 8 12°0 0+67 0°*20 004
26 T 7 11+3 0°96 067 007
31 B 6 12°6 0-83 0°35 0°03

Table 2. Net sand marks number of the larger section rods and the smaller section

bars, which are rolled from the same type ingot and the same charge.

Size of | Inspected 'r. . _: Net number of sands at top Net number of sands at
Chl\afrge Ingot | 04 & | surface Farging
o. [moulds| ;- area ratio mm mm mm mm) mm ‘mm mm
0" 1~0-410°5~0°9|1*0~1°9| >2°0 [0°1~0°4/0"5~0"91*0~1"9
mm mm mm
F78s | 250kg | 1006 | 95¢ x 140 4 99 1 0 0 — — —_
| 13¢ 12¢ X140 | 230 2 0 0 0 3 ¢ 0
42¢ | 374 %140 16 13 1 0 0 8 20 1
$250 | 150kg | 114 | 10¢x140| 210 1 0 1 0 — — —
, | 45¢ | 40¢ x140| 12 33 13 3 1 o0 | = — —
V. :
§323 4 106 96 X140 | 256 0 0 o | o |- — —
| 85¢ | 806 x140 3.5 | 114 7 0 1 — — —
4
$468 " | 159 | 149 x100| 101 0 0 0 0 0 0 0
S700 ) 286 | 25¢x140| 35 23 1 R B 12 1 4
‘ 13¢ 12¢ x140 | 151 0 0 0 o} 1 0 0]
middle ! Net number of sands at bottom Chemical composition
mm| mm mm mm mm .
000 [0 1~0-4/0°5~0"31°0~19 >2:0| °© St Mn ‘ P | S | Cr ' Cu
‘ ; |
E
’ 1ae 9 0 0 0-96 | 0°25 | 0-42 | 0-014; 0-0t6| 1-41 0+22
S ;
12 42 3 : 0 098 | 021 | 037 | o014 0012 145 0+23
| |
— 43 | s 3 0 . ) ) o | A ) .
_ 0| o 5 0 | o097 | 029 | 0041 | 0019 0012} 139 0-22
- 11 | 1 | 0 . . ' . . . . +23
o Lo 1 X 0°95 | 022 | 0740 | 07027 | 0°017 | 1°43 0
1
" 2 : o L] 098 | o028 | 0va1 | o019 0-012] 138 0-20
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HOT-DUCTILITY OF THE AUSTENITIC STAINLESS STEELS

(Study on the hot-ductility of steels—II)

Synopsis:

Tatsuaki JMorishima

In order to study hot-ductility of austenitic stainless steels, hot twist tests of these steels

were carried out.

The experiments were made with 304 and 316 type stainless steels and the

twist values were compared with pierceability of the materials by a Mannesmann piercer.
Further, relations between hot-ductility and gas or structure of the materials were studied

by the same test.

As a result, it was found that twist curves which showed the relation between twist values

and temperature had the close connection with pierceability of materials.

Therefore, the

twist test gave good measure of the pierceability of the materials by the Mannesmann piercer.
The hot-ductility of the austenitic stainless steel was affected by at least two factors, that is

oxygen content and composition balance.
OXygen content.

The hot-ductility decreased with increase of the
Also those steels which had y+a phase at high temperature showed Iow

hot-ductility at these temperatures and were proved to have poor pierceability.
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