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In the forth report, the authors studied the defects of the surface of 'ingot section,

Masao Kawai., Hivoshi Kimura

and

_examined whether these defects had connection with sand marks of the steel rod.or not.
The results are briefly summarized as follows:

ey

Ingot defects are not changed by soaking, but analytical sands amount are changed.

(2) Generally, the part of chill crystals and columnar crystals of ingots have few defects,
but free crystals on outside have many large defects, and there are many small defects in

inner free crystals.

These defects are the non-metallic inclusions.

There are many cavities

in the center of the ingot, of which length is long and diameter is small.
(3) The clearness of mgot is not always proportional to the number of sand marks of the

steel rod.

(4) There are some large non-metallic inclusions in the free crystal on outside of ingots
and these defects are elongated in the course of rolling and grow up as sand marks of the

steel rod.
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B4 E BI0OR

JEER X D rfify 20mm DR
CREEYIDHL, V—F
LT D > OB S 2B
R, hER, EIc XD
Th, @, &L, TD
fOREQ b OTETNTH
D, @, @k XTIEHEHD
LOE@DEL . ‘

(2)RMa & v Foath

SRS B A AL 7o ST AR
_ . T 0000 FE:F T LW, K
P o e CHHIL 2~ WD
tion of defects in 250 ZHEOTNTHIEL, ‘75’ﬁiﬂ§‘§
BEBRLTrL, TEDLET
E@K1mf&ﬂdiwo%f%ﬁm%tbéﬂ%mo

TR L. RICZOE L 0§ 1mm 2GS
G4 —THELICEIE2WT, BiE & RERZRET S
ZEESEISELT. b bREQ @8, D, 9, ®,
@I OWTEDED 5T, 3 35 WiC2 VT EHHT
BEEL 7o, V—F oLl iz ofodol
IREANCIIERZEDT, Thbb Y -F LD
TR D R DTAR VI BE SR LR LI T &A%
N A ral

250kg RO F VSR OE XIIE Y 2~3mm THD
T, HREIREE 15mm THS. HEIC XD LMD
REGVEIE & A TR TIEBMER T HD T, F v,
IR SERcEA <, BhhAE v, F0ERTIEF v
SEEE, FEIR SRS A, t/ﬁ‘—ivbiﬁi’a%f&ﬁv)t-
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F 7o D T E D TR B )

Photo. 1 VISRERTEMIOMNE (LX) 2~3mm D
FEEEDFT) I EbNT, ZOBFFObOE L CTHEIER
CRERFEBNENO—HITHS-
~ Photo. 1 iLROGNBTEL, ZOFEmEHEION
BEETHLH. i7-kLEN TEMOWIER > fAIES 7T
THbHT E, FUVRHHETIOBREOKRE SOFERE
AE%@$%%THC%@AT@K&#OkI5&%&
BEOHRTHDHT L, IV ONEDL Y RRIOHIE
%ﬁf@%“&iﬁﬁ@ﬁ§@$wukﬁkib,u®
FEEBNEDIEH AL DIED < 7 VAL F v EEHA
THEDEFERELI-IDTHAHI EEZLLNS..

&a%%ﬁ%%@¢m%§$m®#ié Tabbit
XV 20~25mm OIS HIEEBALEMT Photo.
20Z7EL, TORIETR S KB THREEZELAEEGEL

As cast4>
ingot

kg ingot.

“«— —
OQuter side of the ingot Inner side of the ingot
Photo. !. Non metallic inclusion at the top
of 250kg ingot which distance is 2~3mm
from outer side. (~30X%X50g large)
x 100 (2/3)

. Photo. 2. Non metallic inclusions at the 'top
of an ingot which is 20~25mm distant from
outer side. (~30x30u large) X100 (2/3)
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Photo. 3. Non-metdllic’ ificlisions at the top
of ingot, which is 40~45mm distant (about
1/2 radius of ingot in this top side) from
outer side. (~15X50pu; 25X25u Iarge)

x 100 (2/3)

COMNEX DK 1/20EREE) (HEIRE SR b
DA CIREETEBRRENSWBE 525, Z ORHIEES
DIeh BAEDE GIF ORI E L TR Tk huic
FESELIAD D, & IEMPCRERL T Emi,
D E FHEEHORICE LRADLNTHEREYET, 7R
7L 7o i TRE BRI L < AR XNk S BAE
W 7 OEERESEME U THIEFICE WD T D
Kh/hEnhotEZLNS.

Fhps LIl Wi B IR L0 CEEBNTED O
ﬁ%m%mﬁ%#6£émokék®%%i¢6%®&
0, fubd b 1/3CEER) OFhRICE B EEILRET S
FrAeRoh, dLcRmIRTRESEEORE Y
EHH 5. £O—p|% Photo. 4 Wi .

Photo. 4
the ingot. (230X 30y large)

Cavity at the top and center of
X 100 (2/3)

Lhﬂ¢u%mTEriégﬂfﬁb ST by
4 FOYHTHS.

%mﬁﬂﬂmﬁwfw&tia< FRIESBR D FE AT A4 1T
VRO S & R SR 2 et THIEIC S
HFEB B 50T, #HiAKEE @W%%(ﬁﬂ§?®)
®#ﬁﬁﬁﬁ%,ﬁﬂ,£%#®KWKOVT%ELt

, SEERARERER VX IbIIC 7 B RIREOI R IC K X vk
ﬁ% EWHSEEICEKR O, £D—4f|% Photo.
5 R .

Non-metallic inclusions at the

Photo. 5.
shrinkage head near ingot itself..
(150X 1304 large) X100 (2/3)

Photo. 5 ORKVIIERITK &\ 7= DI KB DAZEN
IRIE L T iohs, mo#wﬁﬁﬁTﬁ%06~nmn
ERD, Fibb 5~10p EXOIFEBAENN DK
MaD AL —HRITITEL T /eDdT, DRI
REEBAEDSEEL TWIZDDTHS S .

FRFREEEE T CHAALTERE X D EIEL &
AN IR 2L 2BE 030 X D A CHED %
WZ ERBRINTVWS. dXICIMIic kT 5HEEDOK
B o bed 828 U 72 As, @47 L o SV AR St F
T 5 AR OREBNIEMH, BHREERL M@
Rk oX0des8L, FLLTDRETHRIV.
#®D—4i|% Photo. 6 1Zi7.

Photo. 6. La g non-metallic inclusions. It.
is inspected at the spot 4~5mm distant
from outside of the ingot in case of floating
wood being not used.

(~100%8 zlarge) X100 (2/3)

AR BRI B BIEEBAEW & LTI BRITK
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O, ®, O IO, ®, @D {(37bb1/10
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Table 1. Sand analysis of ingot, one is as-cast ingot, another is soaking ingot.

N hemi is o
Sample | Sample Soaking Total Chemical analysis of sand 95 ,
iti 1 o, : T T T T - o
position ;| No. sand % sio, ALO; = FeO ! MnO Crs0s
h’ . r
Top @D None 00099 $+90 - 83°20 |  4-32 049 1+98
Center @ Soaking | 0°0092 725 8750 2+90 044 1 102
Top @ None | 0°0082 13+80 82:36 | 1-88 0°37 150
Outside @ Soaking | 00087 985 83:70 | 262 03¢ . 0°99
1 _ i ' . .
Middle ® - None 0-0138 |- 8-26 85°90 . 3-08 0-38 2-64
Center ) - Soaking ! 0°0102 11+75 85*15 ‘ 1°22 0+47 1°53
Middle i ® i None | 0°0125 12°20 82°22 3*57 . 065 138
Outside @ | Soaking | 0°0090 778 8890 100 | 089 045
i 1
Bottom | (®  None | 0-0108 11°10 85°95 1°11 040 1-11
Center @® ' Soaking | 00095 471 91+00 2°94 0:94 | 1-4l
Bottom ® Nome | 0°0152 . 30°52 6670 i*14 ¢ 031 . 06l
Outside @ Soaking | 0-0109 | 1170 84+50 239 065 | 1743

V=% LDl LEvhO Loty FER
Y % L EEBSMA (Table 1 BT LX) 2 vE) %
BT oI d NTY —F L2 bDITE DT,
B2 FHBD R T SiOg i3rpEf.l (Table 1 B
EAB3VE) LSOV -2 LAV H
DA% ETRL, ALOs Ihikdh Lo L oLlstity —+
COLIEVLD S HEN%THS.
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BN LB OIVER O § 0 a8
Blbh X OO Z IS 7. F 2 EEMEO i
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WO DRI SR RG—ATR (1) OBARESEHER

- nB

L OBTFWMEE XD Z ORI 7= & B X
M BB, MBI EHER LIz Er ok
=V, KRlE7ev. L L T TRO KM (Z57L) 135
ERG AN B AL K DT 5.

YL (250kg , 150kg ) DIEHED €1k~ V& PHET
B 70 DI KR AE R DT D TR L SR TE B B 2
AERBRBIEVEILE, BbEVLDENEN 1 AS
DEOF 2 A& S00 AT O W T IR FE SR
FLE AT TH 4mm $AbLEET 7~smm )
D L7t N—oxA FTHI O E &R EFHIET e & —
WERRELP, Crd—rDniiimng <, ©ok
~ VDL L DTEHE, EHEOFET L e B>
EIEUTTH/-. . '

BE AR T D IO MBI L LA ok —
DIENT EBPEIPTHD. DRITHIFO LERE & &
—WET HITNI X DHESR DI LR, F LD
DHEBIVIA IR D RBI D BIHB ST H D, LoD ICELE
SIM D R IR VHBFEAS v (BB T2 T o Table
1, Table 2 £B8) W x i ZBFLIFHEIZ XD TEE L
EBBIEVDDEEZOND. $1IDI L SN
BALI OB — VI LI B3
EEZT X,

IV. SROFESRE L thiEs DBBE

SEBEIZL Y Fig. | 00@@% X C@ODHE D ILE
BLD 10mm RRTISBNEDOIFEE DI

% Fig. 2 wxR+.
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@ Top @ Middte @ Bottom @ Shrinkage
, head

~ o~ rs
= o S
S oS

—> (dB*/000)

8

<

QBN 0020304 0 RN 0100304
— Distance from ocutside of ingot (mm)

Fig. 2. Purity of the 250kg ingot surface.
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LA —ARIT HUIERRZE I 35\~ T M AR 5V 350
DY D DESZBLVZEEVERREIN TS, 1
#*> 1 Table 1, Table 2 OHEAFEFUTIEIVTHI D
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BE D B VI OO JR RN i U AR — SR BBk % B2 T u
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FIETH D, EECKL CEOER S5 EbEns
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Photo. 7. Non-metallic
inclusions at longitu-
dinal section of bar.
X100  (2/3)
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