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Table 1. Examination of microcracks and fibers.

: ]
st step  D-5 |

,! Evalu-'

.\ 2 | 1 .
No. “Posmon - -{‘ - 3rd step (ED) | 3rd step (—3~D) i ation Dia.
g ‘ 1 time ; 3 time ‘ : !
] : : - -
{ i Littl nAf -
1 %é ﬁlelarl nil itle (su;,a aws) ‘ Many The same as |No good| ¢55
1 y o | (small flaws) in the left
T 1 Many (small flaws) : Many (small flaws) I P P
2 T2 2 | ” ” Z i
3 %é Many (]o;g flaws) Many (]ox/;g flaws) Many . , » P
) (big & smallflaws) : ‘
4 T1 Little (small flaws) | Many (small flaws) Many (stripes P P
T2 4 4 other than flaws) 9
Afew fibers :
5 occurred i Good $45
6 Excellent v l 4
7 2 | ) v | 450
8 ‘ ” : l ” ”
A little P
? (small faws) | | y 85
Table 2. “Sand ma‘rk»s'"aﬁd A & B type inclusions of test billets.
Sand marks T 2 ’ Number of A & B type inclusions S
128 Inspe-
: - | Number per f
No D-5mm 2/3 D |1/3D|. T 1 T2 vIrtl.spe unit area cem? 0. ction
— R T ction A billet
Total number—Total Total number—Total length—  area |A .+ B, tvoe |01 result
length—Max. length Max. length—>0°1mm cm? | type oify mm|$ mm
T : ‘ No-
1 9-6‘1-2'0']7—17'2—2'7 0 240-6°02-0"40~ 3| 173-4*93-0"3 - 8 0+248| 967 243 12 55 good
2 14-7+2-2*7 6- 3*0-1"6| 0O 203-5°63-0"10- 3} 164-5°82-0°28- 9| # 818 790 12 y 7
Very Very Very _A+00_(2 Qe (e y | y 4
3 mach much |much | 115-4799-0°30-13| 155-9+32-0°40-27| # | 4631 447 | 56| # 4
4 8-3*5-1°2: 9- 9°6-2°5] O 92-3°34-0°34- 5| 128-4+19-0°20-11 v 371 343 20 4 4
5 5-4+6-2"6 1556-535-0"12- 6 0-206, 752 680 28 45 |Good
6 1-0°5-0°5 190-5+04-0" 10~ 2 o 922 888 10 v 4
7" 6-1°8-0"5 166-4+61-0*13- 5 0-230 721 644 22 50 ‘4
8 6-2*7-10 77-1°36-0"06- O v 335 326 — 4 s
9 2-0°9-0"6 251-7-44-0"30- 9 0+391; 641 i 634 23 85 4

Nate. T: Top of ingot, D: Diameter of billet
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T HEEZBRS. FlxiE Phot. 2 T, No. 3
TEXH rpm. EBELILEAL THE (A-SB) B
DA L2752 {72 D, TEER M No. 10 % r.p.m.
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fo. #O—Z Table 3,4 wRT. bK< aixt
B, BHID X MEREZTR o7k,
INSOHRBRERICEVSUI3 2 2D RS
BERIE £ A&B % (E& L T sulphide,
NEPZIEEF L, fiber structure HZ i
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point counting, 1t

alumina)

3, r.p.m. 370, 59 m/mn, 0.2mmr
(B)= #, r.p.m. 260, 41 m/mn, 0.7mmr
(C)=No. 10, r.p.m. 370, 47 m/mn, 0.2mmr

(D)= ~, r.p.m. 260, 33 m/mn, 0.7Tmmr

Phot. 2 Appearances of smaller sand marks &
fibers which are changed by cutting conditions

(A)o.

Table 3. Change of inclusions during manufacturing processes.

Amount of non-metallic . )
___inclusions by point-counting % Number of inclusions
‘Sampling period No. 11 No. 12 No. 11 No. 12
A type | C type | A type | C type | A type C type .| A type | C type
Mélt down ) 0°025 0*021 0054 0°004 124 47 130 30
After analysis . 0017 0+050 0066 0-0 107 72 208 16
‘Befor tapping 0029 0042 0°033 0°021 118 - 103 . 59 35
Ingot No.2 0°048 - 07024 0°042 0017 g1 89 113 42
‘Bar T1 0°050 0+008 0046 .00 178-5°80-0"35-11%* 119-2*71-0°10-1%
(¢ 50 mm) T2 0°108 0025 0°039 0025 t45-476-0"30- 7* 110-3*63-0*40-5%
' m Mean 0°079 0°019 0°042 0-014

Amount of non-metallic inclusions by chemical analysis %

‘Sampling period No. 11
Si02 Fe203 A1303 CI’gOa Mn304 Total

Melt down 0+00048 0°00037 0°0022 0°000016 0+000%96 0°00384
After analysis
Before tapping 0+00038 0°00021 0100502 0-000013 000185 000778
Ingot No.2 . ' :
B ] T1 0°00078 0°00034 0-00331 0°000034 0°00324 0° 00764

ar i T2 ] .

(¢ 50mm) l Mean

Note * On the A & B tyfe inclusions, total number-total-length-max. length->0°1mm
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Table 4. Forging ratio and size of inclusions.
¢ 150 mm Billet ' ¢ 50mm
No Outer part i Center part Mean .
T wlww, T | w|ww| T ]| w | w| T | w LW
11 iTl ! 151 C;'Z 4+7 16°3 4+ 40 155 4-1 38 17-8 25 71
‘T2 . 13-8 35 3+9 13+8 4+3 41 12+2 38 32 22°5 2+1 106
2 1T 920 30 | 31 | 125 | aa | 37 | 104] a1 | 34 | 120 14 | ea
IT2-~5 11‘2; 27 : 41 14-1 3*5 40 1246 4°] 4+1 16°1 1+4 116
Note: L =Mean length, W=Mean width, unit=
%) MBHEOEHBER D, <P LEHEMSSVRITIIEM EOBRERB 26N
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Fig 1. Relation between stress and log.
repeated cycles.
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