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On the Relation between the Sand
Marks and Top- and Bottom-Teeming
 Procedures.

(Studies on the non metallic inclusions, espe-

‘cially sand marks in steel—N)
Dr. Zenichivo Takao, Dr. Takaaki SiMOSE,
Dr. Kiichi Narita and Atsushi MivamoTo.
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Table 1. Details of top-and bottom-teemings.
- - | Temper-! B _"’"W’_V “ wm{w ingot | 4th ingot
Charge Teeming | Killing ‘D,ameter‘ aturx['lepo? lstrmgot ‘ n@ mgot ! 3rd ing ing 3
. Ingots | time \ofnozzles ingot Tee- Tee- ‘Tee- Tee- \Tee Tee- [Tee- [Tee-
: cases i U mi i mi ! i i
No. procedure ‘ (mn) { (mm) ‘ °Cy  temp. time - {’é‘m"g. I i :giﬁg time |f2;:§ | fime
i X (°C) C) . (°C) ! (9]
R t i
KE1161 - . 3t X4 5 28 ; ~120 | 1560 |1'40" | 1558 15*’” “ 1558 [2'10'" | 1555 |2'25"
KE1162 i 3t X4 4 28 | ~120 | 1559 |1'40"" | 1553 | U&W11%21%U' 1550 |2'20"
L Fi1505 Top 3'5t X3 3 28 | ~120 | 1550 [2'20"" ' 1546 '2'55'" | 1542 [2'27"
L F 1504 | |35t X1 5 28 | ~120 1553 |2'23! : ;
L F1456 |35t x1| 3 28 | ~120| 1547 [2'15" | ! 1
KE1163 f 3t x4 6 60 l ~120 || Teeming temp. 1556~1550°C Teeming 3'40"
KEL185 jp o | 3t X4 4 60 ~120 1554~1550°C time  5'10"
KE1187 | 3txa| 6 60 | ~120 1554~1550°C 420"
LF1504 3°5.t X2 5 28 ~120 1560~1545°C 3'40"
L F 1456 | 3°5t X2 3 28 ~120 1543~1540°C 4'0"
Table 3. Detected frequency of sand marks.
| ingo | ; | : | 4th i
Charge ! Teeming 1 st ingot : 2nd ingot ; 3 rd ingot | 4 th ingot
No. procedure op  I\fiddle [Bottom| Top |Middle|Bottom Top |Middle |Bottom| Top [Middle [Bottom
i ! H ' !
KE!l6l |1 -2(1)l0 o) l2-2¢2)l0 b-o(2)o 1°8(2)'0 io o ‘k‘l(l)
KE1162 To 2:4(2) 0 ‘0 : 0 0 0 -0 0 0 0
L F 1505 P .go o o o b o Do o 0o | | |
L F 1504 10 0 — — — — — — ( 5
L F 1456 ]o o o - = = = = = '
‘ ; ’ ‘ 7
K E 1163 0l Ro@2e@o o 0 o o 2 3(2n1 6(2)
KE1185 Bottom |1 ( ) 0 0 0 0 3°0(3)'0°5(1)0
KE1187 1 (1) 2¢ 2(2) o 3'5(4)2-0(2)0-5(1)lo 1-0(1),0 1 o(1)
L F 1504 l— ! — o o 0o 0°5(1)] |
L F 1456 — »i = [o o 0 r1 5(2)[0 2°0(3) - ;
. 1 |

Note: The figures given in the table are an indication of the total length (mm) of sand marks

detected, and the figures in parentheses are the number of sand marks.
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Classification and composition of sand marks in chromium-molybdenum

Table 4.
steel No.2! containing vanadium.
i i 0 0
" Teem- ; Count Classification of sand Composition of sand marks
Charge |, | of sand |marks T ,
. ;r%ce_  marks count of Countlof Count of ‘ B T
No. l dure | detected ,lmztta;i,e cared | g;“o"l; Types Appearance [Idensiﬁed inclusions
_ | type | type I :
KE1161 Top i 6 i o) [ 5 i 1 ‘Compli- Darl:a;l;rey undefogn;d | Undefor{nce)d crystals:
K E 1 162 ) ) ' 2 O : 2 ‘ O Cated Crys S are inciude mn ! 2U3
i . ' grey~dark grey gl 1 licat
L F 1505 +4- : 0 0 ; ¢] 0] - | inclusions elonga%e;(lisgsl(as | Eloangzxﬁlextlioxsx;éﬁ?s?osns
1. F1504 ! 0 ! 0 : s} 0 tically along the dire- | iron-, manganc-
L F 1456 [ | . 0 4‘ 0 ‘ 0 i 0 ction of rolling. silicates
KE1163 EBottom 6 ! 0 l 5 1 Amor- praly ~dark 1gmy tg:iassy I.rlqn-:[ mangano-
Lo ., - lnclusions elongate silicates
KEle | AR
i . : olling.
L F 1504 o | o I o .0 |
L F 1456 | C 4 H 0 i 4 0* i
l : l i |
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Consideration on the Origin of Sand
Marks.
(Studies on the non metallic inclusions,
especially sand marks in steel—V
Dr. Zenichiro Taxkao, Dr. Takaaki Si1MOSE,

Dr. Kiichi Narita and Atsushi MixaMOTO.
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