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Table 2. Comparison of the yield between
capped steel and rimmed steel.

Type . Slab Hot-rolled sheet
of
No. of . No. of
steel ingots Yields coils Yelds
Capped 40 911 80 7872
Rimmed 4253 88-8 7632 72°2
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Table 1. Details of top-and bottom-teemings.
Charge T i Killing l'giametler ;-I\aetﬁlfee-o £ Ist ingot 2nd ingot 3rd ingot
No. eeming Hme ot nozzles ingot Cases | Teeming [Teeming | Teeming | Teeming| Teeming | Teeming
(mn) - ( mm) (G0 temp.(°C)| time [temp.(°C)| time (temp.(°C)| time
KE 1031 Top 7 28 100 120 1562 3'o2" 1552 137" 1550 2'o'
KE 1032 5 28 100 120 1563 2'40" 1558 1'50"" { 1553 2'20"
KE 1051 5 50 100 120 1573 4'07'" 1565 3's1"! 1555 3'00"!
LF 1612 5 28 100 120 1558 2'45!" 1553 2'20" 1548 333"
LF 1626 7 28 100 120 1567 3'27' 1562 312" 1550 429"
LF 1628 6 28 100 120 1553 2'50" 1558 2'39" 1550 434"
SD 3259 5 50 100 120 1563 320" 1558 4126 1553 242"
KE 1052 Bottom 5 50 100 120 |Teem- Ini- 1557°C Finale 1552°C Teem- 4'00''
KE 1057 . ‘ 4 50 100 120 |ing tial 1560°C 1555°C ing 4'16'
KE 1060 5 50 100 120 |temp. 1565°C 1558°C time  4'40"
KE 1072 5 50 100 120 1565°C 1558°C 5'45'"
SD 3265 5 50 100 120 - 1565°C 1553°C 3'50"
SD 3266 5 50 100 t20 1568°C 1563°C 415"
SD 3274 5 50 100 120 1562°C 1557°C 5'10'"
Table 2. Detected frequency of sand marks.
Charge . ist ingot’ " 2nd ingot 3rd ingot
No Teeming - - -

: Top Middle | Bottom Top Middle | Bottom Top Middle | Bottom
KE 1031 Top 0 0 1-0(1) | © 0 0 o 0 0
KE 1032 .0 0 0 15°5(8) | 2-0(1) | © 279(1) | 0 6°6(5)
KE 1051, 0] 0 0 (0] 7°5(2) 0 o> | 0 0
LF 1612 0] 4+5(3) 0 0 0 0 (0] 0 0
LF 1626 87(3) | 0 10°2(9) | © 0 18°9(3) | © 0 0
LF 1628 0 4-1(1) 3°0(1) 4-3(2) 1+3(1) 2+2(1) 0 0 -0
SD 3259 0 0 (O 0 0 0 0 0
KE 1052 Bottom 0 0 0 6+3(2) 0 0 0 0 0
KE 1057 1°2(1) | 0°8(1) 0 0 0] O (0] 0 - 0
KE 1060 0 0] 0 0 0 0 2+8(1) 1°0(1) 1+2(1)
KE 1072 0 5°5(2) 0 (O 1-0(1) 0] 0] 0 0
SD 3265 0 0 15°6(4) 0 0 0 0 0 0
SD 3266 0 0 (¢ 0 0 0 0] 0 0
SD 3274 0 0 0 0 0 0 0 0 0

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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Table 3. Classification and compositioh of sand marks in chromium-molybdenum
steel No. 21 containing aluminum.
: Classification of .- :
Charge Teem- Count sand marks Composition of sand marks
ing jof sand Count of Count of
proce- | marks| compyi. |Count of | = o X Identified
No. dure |detected cated |C¥Stal' | ohoue | Type Appearance inclusions
type € WYPe| “type , B
KE 1031 Top 0 0 -0 0 Grey undeformed ecrystals | Undeformed
KE 1032 6 5 1 0 are included in blackish crystals
. gray~black glassy inclu- Al; O3
KE 1051 8 5 2 1 Com- sions elongated plastically MO-A1,O3
LF 12 2 2 0 0 . along the direction of alumino-silicates
16 lioated| 2lont : licates
LF 1626 14 8 5 1 plicated| forging : - eloleg:‘teﬁrllr;cO]usmns:
LF 1628 10 4 4 2 (Fe, Mn)S,
SD 3259 0 0 0 0 silicates
KE 1052 |Bottom 2. 1 1 0 Crys- Grey crystals form strings A1,0;,
R tretched along the direc- MO:-Al1,0;,
IIE% i 8(5)(7) Z g <1D 8 _talline| Tion of forging aluminoiéiliac_ates
KE 1072 7 4 2 1 Grayish white~blackish (Fe, Mn)O,
SD 3265 9 6 2 1 Amor- g]ray glagsy]inc]utskilons _I(Fe, Mn)S,
SD 3266 2 2 0 0 | phous| §longated along the silicates
ging
SD 3274 0 0 0 0 .
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