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Table 1. Teeming condition and chemical composition of specimens.
Heat A B
Ingot R 1 R 2 R 3 R4 R5 R6
Order of pouring 8 9 10 6 7 8 .
Pouring time (min) 1-50 1-42 1-75 1-58 1-70 1-67
Teeming time (min) 17-33 17-93 21-25 19-25 18-48 19-50
Chemical 0-076 0-082 0-073 -0-062 0-065 0-058
composition Mn 0-45 0-45 0-46 8 ?)38 8 838 8 gg
: P 0-013 0-013 0-013 : : 009
- (Ladle analysis) S 0-017 0-015 - 0-016 0021 0-021 0-022
(%) O, 0-034 0-039 0-026 0°030 0-034 0-027
Addition of Al (g/ingot) 100 500 100 200 400 200
Atmosphere Open Open Argon seal Open Open Argon seal
Rimming intensity Weak Normal Very weak Normal Normal * | Weak
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Fig. 1. Tllustration of sampling position of specimens.
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Fig. 2. Illustration of parts of ultrasonics and sand marks tests.
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Table 2. Amount of ultrasonic defects in various parts.

R 1 R 2 R 3
Area
A'lB'"|C'"|D'|E!'|Total ] A’ B' | C'|D'| E'"|Total| A’ B’ C’ D'’ E' | Total
a o O 3 1 1 5 o| 0} 01019 29 0 4 2 10 7 23
b 0 0 3 1 8 121 0 1 416 | 11 32 0 7 7 1 37 52
c 11 13519} 11| 16 92 (16|16 |24 | 22| 15 93 | 46 46 39 7 53 191
d 30|128|128| 6| 14 106 | 50 | 33 | 23 1 115 85 15 18 12 16 146
Total | 41 {63 | 53 | 19 39 215166 | 50|51 {56 (46 269 | 131 72 66 30 113 412
R 4 R R 6
Area
A'"|B'"|C'|D'|E'"|Total | A'| B'"|C' | D'| E'|Total| A' B’ (o} D! E' | Total
a 0 8133|1110 62 of11]23]201!13 67 0 29 66 8 20 123
b 0 511521 |11 52 6 3 1 3 19 1 17 61 15 53 147
c 12 117 | 14| 20 | 28 91 | 24 | 13 3 12 53 37 28 37 13 20 135
d 25|19 4 (15115 78 (28|12 | 6 7 57 7 7 11 8 10 43
Total | 37 | 49 | 66 | 67 | 64 283 |58 (391333135 196 | 45 81 175 44 103 448

Area a~d are as follows:
a : from surface to rim center

b: from rim center to rim-core junction

¢ : from rim-core junction to core half d: from core half to slab center
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Table 3. Comparison between amount of sand marks by 36 steps method and by 4 steps method.

36 steps method 4 steps method
Speci- Area Total Area Total
men Range X 10¢ mm Amouns length Step X 104 mm Amount length
a 346 0 0 I 075 0 0
b 3-46 0-3 0°1 I 071 0 0
A ; 318 s o2 | m 076 | 119 338
d 5°1 83 20-2 v : . :
Total 1757 13-2 28-4 Total 2-96 11-9 33-8
a 3:76 0 0 I 073 0 8
b 410 07 0-9 I 0-72 0
B' c gm 1-3 2-1 | 0-74 gg gg
d -84 2-8 45 v 075 - :
Total 20-86 48 75 | Total 2:94 9-4 15°9
a 342 1:5 16 I 077 3-9 10-4
b 308 1-3 1-0 I 076 1-3 1'3
c c 7:18 1-0 1-9 I 076 2-6 89
d 7-52 08 1'5 v 079 0
Total 21-20 4-6 60 Total 308 78 156
a 3-08 4-2 73 1 0:70 57 12-9
b 3-08 33 4-4 I 0-71 0 0
D’ c 718 1'5 1-9 1 0-65 8 8
d 7°52 1:2 3-5 v 077
Total 20°86 102 17-1 Total 2-83 57 12:9
a 376 9-6 18-0 I 0-70 86 12-2
b 3-76 45 84 1 0-71 0 0
E' c 6-84 44 93 I 0-70 gs %6
d 6-50 40 7+9 ¥ 073
Total 20-86 22'5 436 Total 2-84 114 227
Grand total 10135 ] 553 1026 1465 46-2 100°9
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