740 % & # B4 E B 7T F

&mbmiémﬁﬁﬁmmﬂ@mrwwzomf
aﬁﬁgfrmmm%—n*
AOA IE MR *ﬁ Gl S
THE DISTRIBUTION OF SAND MARKS ON THE PERIPHERY AND_ THE
CENTER OF BEARING RODS AND PIPES BY GRADUALLY CUTTING

The study of the non-metallic inclusion—II .
Masao Kawai, Hivoshi szzmz

Synopsxs : :

In the present 1nvest1gat10n, the authers have compared the number of sand marks of steel
- rod, steel pipe, from the same change, and extruded rod from another change

The results are briefly summarized as follows:-

(1) By the means of gradual cutting of steel rods, the total number of sand marks at any
surface is almost equal, yet, many larger sand marks exist on- the perlphery of steel rod, but
larger sand marks exit rarely at the.center.

(2) Sand marks are elongated by the rolling of steel rods.

' (3) Sand marks do not vanish by severe hot working, such as plplng or extrusion.
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Table 1. The number of the sand marks to converted into standard area (30x ><70)mxh
from the area (m$ X 140) of an 80mm¢ bearing steel rod at gradation cutting respectively.
(Charge No.SS.099; chemical composition 0979 C, 0° 24% Si, 0°412;, Mn, 0°025%, P,
0-015% S, 1°36% Cr, 0°20% Cu)

\ A’ converted number of the sand marks at (307 x 70)mm?2area
: \f Posmon T ¢ th j B ‘b
Length o op of the ingot ottom of the ingot
the sand\ : : -
]nspected mm mm mm mim mm mm mm mimn
dia of therod after 0.1~0.4 0.5~0.9 1.0~1.9 >2.0 0.1~0.4 0.5~0.9 1.0~1.9 >2.0
cutting
73 . 46.8 2.10 0 0 62.1 0 0 0
71 56.8 0.42 0.21 0 45.0 0 0 0
69 numerous 0.87 0.42 0.22 numerous 0 0 [0}
67 numerous 1.10 0 0.22 ” 0 0 0
65 56.5 0.93 0 0 39.5 0 0 o
63 56.7 1.20 0 0.24 55.6 0.24 0 0
61 28.8 2.21 0.74 0 33.2 0.74 0 [
59 50.5 1.27 0 0 51.5 0.25 0 0
57 49.0 1.58 0.26 0 47.6 0.26 0 1]
55 45.6 0.82 0.54 0.27 56.5 0 0 0
53 47.2 1.98 1.13 0.56 26.0 0.57 0 0
51 26.4 4] 0 0 16.3 0.29 0 0
49 45.4 1.22 1.22 1.22 39.2 0.61 0 0
47 98.2 0.32 0 0 52.0 0 0 0
. 45 numerous 0 0 0 51.3 0 0 0
43 i 42.6 0 -0 0 38.1 0 0 0
41 42.8 0 0 0 61.5 0 0 0
39 : numerous | 0 0 0 45.0 S0 0 0
37 ” 0 0.40 0 numerous 0 0 0
35 ‘ 4 0 0 0 ” 0 0 0
33 ” 0 0 0 47.3 .0 0 0
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Table 2. The number of the sand marks to
converted into standard area (30x X 70) mm?
from the area (w¢x140) mm? of 75mmég
bearing steel rod at gradation cutting res- .
pectively. (¥ Charge No. F 235; Composi- -
tion; 0°98% C, 0°299% Si, 0399 Mn, 0-016
%P, 0°0149% S, 1°41% Cr, 0°35% Cu)

——

\\\ A conl;lertedagum%er of 2the sand
m 2 X m a
Length o P ‘ arks at ( )Ymm? area
Inspe- ~__the sands mm mm mm mim
cted diaof — 0.1~0.4 [ 0.5~0.9 | 1.0~1.9 | >2.0
the rod after Clm 1 :
70mm 34.3 1.28 5.15 2.14
68 12.8 0.89 3.09 0.89.
66 62.3 0.91 5.00 3.64
64 31.0 0.42 1.87 0.94
62 26.1 0.49 0.49 0
60 22.0 1.00 0.50 0.50
58 33.0 1.06 2.07 0.51
56 30.0 0.54 0.54 0
54 14.8 0.56 0 0.56
52 16.2 0.58 0.58 0.58
50 21.0 0 0 0
48 21.8 [} 0 0
46 15.0 0 0 0
44 10.2 0 0 0
42 12.9 0 0 0
40 12.0 0 0 0
38 41.8 0 0 0
36 4.2 0 0 0
34 22.0 0 0 0
32 6.6 0 0 0
30 16.0 0 0 0
28 15.0 0 [0} 0
26 16.2 0 0 0
24 43.6 0 0 0
22 20.5 0 0 0
20 22.5 0 0 )}
18 16.7 0 0 0
16 11.3 0 0 0
14 23.6 0 0 0
12 17.5 0 0 0
10 9.0 0 0 0
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Fig. 1. Difference of axial elongation at '
periphery and center in rolling from to
200mm ¢, average dia. of 250kg ingot,
80mm ¢ (4t=20°C)
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Table 3. The number of the sand marks at
" standard area, after roiling from 45mm ¢
to 20mm ¢ (charge No. F 235)

T ‘ The converted number of the
: i sand marks at standard area
Ins- Length 1 (302 x70)mm?

pected of the sands mm! mm mm'  mm
dia of “\ _Test \ |
. the rod after™~_ piece 0.1~0. 4‘0 .5~0.911.0~1.9} >2.0
cutting position \ .

End 11.8
middle  13.4 ' 2.3
End 12.6

19mm
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' End '
' middle

17
; End
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| End

v 14 1.00 0
15 . middle © 16. 0
' End 2

0 1.00
0 { 2.00 2.00
0 4.00

1 - End
middle
1 End
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Table 4. The number of the sand marks,
at standard area, after cutting from 50mmé¢
to 20mm¢. (charge No. SS 099)

S ] Thekconvertecé mcxlmber sand
o i marks at staridard area
Lengthi (30¢X7O)mm2 -

Inspected  d of the sl 150 0405 0910 178 20

ia of the ro sands ~ ~ ~>2.

after cutting \\l .
19mm 3.2 1.58 0 0
18 3.3 0 0 0
17 3.5 1.76 | 1.76 0
16 0 1.88 | 1.88 0
15 0 0 0 0
14 0 0 0 0
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Table 5. Relation between the number of.sand marks, at standard area, of 95mm¢ rod
> and (83mm><65mm)' pipe, also (58 mm X 35mm) pipe, which are forged and rolled from
'450kg and 550kg ingots in the same charge respectively.

Charge Inspe- No of sand marks . Inclusion
o & Chemical Rod or gted- Posi- :
 ingot ‘composition pipe °/diame- | tion mm mm mm mm A type } B type
size - : ter 0.1~0.410.5~0.9]1.0~1.9f >2.0 | & type an | Btype | ‘hean -
) . : 7 ; > clearness t}?;(?er;ess clearness | (pinocs
mm| ™m T 0 0.47 | 0.16 | 0.16 )
956 | gos M | 062 | 062 | 0.16 | 0 1.4 3pn 1.8 on
rod * B 0 1.08 0.16 0
b | B | %7 %] s | 0 ‘ "‘ E
C Si Mn - L3
F822 0.97 0.28 0.35 834, T o o 03 1.4 2 0.8 .
0.82 , .38 ,
450kg | P S - x63; | 736 | B | 041 | 0 0 0 b
: 0.016 0.010 ) i A4 2 0.9 1 3.
e " PP | e B 0 %% 9 0
1.36 0.23 :
T 0.60 0 0 0 . . '
556 :
584, | - B 0 0.6 0 0 1.5 2 1.2 3
T 1.25 0 0.63 | 0.63 '
X356, | 8% B 063 | 0 0 0 12 9 1.2 3
pipe T- 0 0.81 0 1.62
379 B 0 0 0 0
L g0 ' T |.016 |.1.24 | 0.6 | ©
o0 | %0 M | 047 | 1.08 | 1.7 0 1.3 3 2.1 4
B 0.62 | 1,55 | 0.83 | 0.31
C Si Mn : :
so15 | 0.92 0.31 0.3 | 0 ; s 2.1 2 07 3
I : ; T |--1.64 | 0.82 ] 0.41 o o - :
G0kg | P S X636 | ¢ | g 0 0 0 0 2.5 3 11 3
) 0.019 0.010 pipe , : :
ingot T 0 0 0 0
Cr Cu 65¢ |
1.36. 0.27 B 0 0 0 0
: T 0.6 0 0 0 |
. A _ 554 (
' 584 B 0 0 0 0 1.3 2 11 03
x35¢ | 48 T | 25 1.25 | 0.63 | 0 ‘ ' :
. ¢ B, 0 0 0. 0 1.1 2 1.0 - 3
pipe T 0 0 0 0 ‘ !
37¢ B 0 1.62 | 0 0.81 :
9054 | T 062 | 1.40. | 0 0 :
Bd | oop M | 093 | 108 | 0.47 | 0 0.3 3 1.5 4
B 0.47 | 0.62 | 0.31 0
! 805 T | 038 | 03 | 0 0
C_Si_ Mn ' g3 | B 1.50 | 0.38 | 0 0 | o3 0 Co1e 3
S310 | 0.97 0.25 0.2 4 3 i 6
, T | 08 | 0 0 0 ’ .
s0kg | P S %63 1 7 | B | o8 | 082 | 0 0 - 0.2 s . 15 3
0.016 - 0.007 | pipe : ! .
ingot T 0 0 0 0
Cr Cu 65¢ ;
1.34 0.30 B 0 0 0 0 i :
T | 0.60 | 0 0 0 :
58 , :
| 55¢ ’ B | 060 0 o 0.3 2 12 3
| %35 T | 1251 o 0 0 '
? | 489 B | 1.5 | 1.35 |- 0 0 0.9 5 - s | 3
A pive R I B P |
) ‘ 37 B 0 0 0 0o f
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Table 6. Sand mark’s number at standard area of 75mm¢ bearing steel rod
and its chemical composition.

Charge Chemical composition Inspect- No. of sand marks
Nog —— - ed dia Position—---fmm,_, — —m e
c|si|Ma|®» | s cr|calCmm 0 1~0°4/0*5~0°9]1-0~1°9| >2°0
: . T 64 22 183 9*6
FF 235 0°98 [ 0°29 | 0°39 | 0*0l6| 0.014| 1°41 | 0°35 70¢ M 7°1 1+3 10+1 13
| B 103 06 14+1 3°0

Table 7. Sand mark’s number, at standard area, of extruded 38mm¢ rod, which

ingot position is middle:

Inspcted diameter

No. of sand marks

0*1~0"4mm 0*5~0*9mm 1'0~1"9mm >2'0mm
(D—1)=37mm¢ 0°8 08 347 114
(D—-2)=356. 154 5+0 50 192
(D—-3)=35 v 175 2°1 39 7°3
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SOME CONSIDERATIONS ON THE LONGITUDINAL CRACK OF INGOTS

Shogo Takanashi and Sadamitsu ITwamura

Synopsis:

- Observing the longitudinal cracks occurred in the killed ingots, the authors find two different

types in their appearence and character, in accordance with

of the ingot.

the carbon content and the size .

One of them appears mainly in the round ingot of its carbon content below 0°189;, which
is thought to result from the peritectic reaction in the steel, and the other is found in the
square-shaped ingot for forging, carbon content more than 0°309, which is believed to be cau-
sed by the heat stress and various stresses attended by the transfomation from y tb « iron.

To protect ingots from the longitudinal cracks, therefore; the authors have to take the
suitable methods to meet the situation based on each different cause.
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