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ON THE 4 SEGREGATED ZONE OF LARGE
'CARBON STEEL INGOTS (II)

(Segregatlon-Flaws Appearing in Large Carbon Steel Forgmgs Part-3)

-Synopsis:

Masayoshi Ka'waz

Refer to Part-1 p. 85 of the previous issué (No. 2, 1956)
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Table 2. Statistical result about relation

between casting temperature and appearing
percentage of flaw.

Casting tempereture
. Kind of flaw —
. . Lower Higher
© Scund 72°0%, 71°3%,
Sand | 14°79%, i 749,
Segregation-flaw 3 14* 3% ! 24° 19,
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Table 3. Mn/Si ratio of steel forgings C
Mn/Si .
Kind of flaw No. ) . -
‘Observed value ‘ Mean
2-17 2.48 238  2°50 2700 2°27  2°50  2°55 f
32 236 2°00 2°35 2°C0 2°38 200 215 232
p 1°80 2°17 1°89 1°75  2°50 1'65  2°00 1+97 ;
3*18 232 168 2°29 1°84 218  2°90  2-07 1 2°2125
- . - - i o
s 228 189 1°47*%  2°31 232 1°44  1*63* 221
¢ 160 2°50 214 1°90%  1°85 193 1°79 1°9507
14 1°69 2*1 161 1°47% 1476 1*53 196 2-00
s 1°63*%  2+1 1°90% 2°56 1°55 1°94 1+3621
Total mean C2°0677
* Containing both flaws.
Table 4, Mn/Si ratio of steel forgings D.
) Mn/Sl
Kind of flaw  No. - —— - S e
Observed va]ue Mean
5 2'46  1°74  1°54  1°79 165  1°93  2°16  2°07
2716  2°07 1°28 1°53 1°79 " 1'58 223  2-19
P 37 1°60 1°97 1°53 182  2°90  2°12  1'78 207
- ; 1*88  2°00 " 2°07 1+88 1°75 211 2°13 1°90 -
n 211 1°79 2428  2°72 217 1°9690
10 209 2°07 1'93 2410 234 1*56  2-18 208
¢ ! 1°53 1+59 1°9470
] ;
s b5 1°67 1°53 163 2°08 19 - 147620
} : - . , A
Total mean - . 179448
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Table 5. Limits of rejection for each

flaw of C.

Risk

S BT
Kind '\lem

_of flaw B \J Upper l Lower Upper‘ Lower

P 1°2565 © 3+ 1685] 1-5025 | 29225

c 079317 | 2°9697 | 1-2157 | 26857

s . 088l 12 8371 l 171621 | 2°5621
Table 6. Calcu]ated values of statistics for

group p of C.
. \ Unbiased Limit of
Risk (@) .. estimate of rejection
opulation

% sagiance Upper , Lower

IR 2"1813 - 2°49735/30 l 1°3753 [ 2°9819

5 2 1573 1°96359/29 ; 1°4865 ] 27283
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Fig. 17. Relation between Mn/Si ratio and
appearing frequency of flaw .in the case of
steel forging C.
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v§ Table 7. Relation between type of annular

segregation and appearing frequency of flaw.

Type of Segre- B
segre- ' No. Flawless| gation- Sand
gation flaw

A 38 34 0 4
B 82 71 1 10
C 13 9 1* 4
D . 61 39 20%* 1
E - 15 7 8 0
Total 209 160 32 19

* Coexisting with sand.
** One of them coexisting with sand.
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Fig. 19. Relation between appearing frequency
of flaw and type of annular segregation.
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SOLIDIFICATION RATE OF WHITE CAST .IRON
| Y oshialevg Masuko

Synopsis:

The solidification rate of white cast iron and the effect of casting temperature, mould tem--

perature and casting size upon it were studied by means of the ‘“‘pour-out method’’. By

investigation of the roughness and microstructure in the solidification-front surface, the-

mechanism of solidification was discussed.

The results obtained were summarized as follows:—

(1) In the solidification of white cast iron, the linear relation between the thickness of”
solidified layer and the square root of solidification time was satisfied only in the early stage
of solidification and it deviated from the above relation as time proceeded. Then, the solidi--
fication curve was the form of S letter which had two points of inflexion, in other words,.
white cast iron was solidified through three stages. _

(2) From the linear relation in the early stage, the following equation, what was called an.
““equation of rate of skin formation’ could be derived,

d=kyt —a,
where, d: solidified layer (in inch)
t: solidification time (in mn)
k: solidification constant
. a! constant .

k or “rate of skin formation'” decreased as the casting temperature and mould temperatures

became higher and the casting size became larger.
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