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Fig. 1. Appearance of round-bar products.
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Fig. 2. Example of a surface crack on a billet.
a) Appearance of a rolling-direction surface crack by magnetic particle testing,
b) Cross-sectional micrograph of a surface crack
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Fig. 3. Continuous casting - billet rolling process.
a), b), c) Factors of surface cracks for each process

76 Sanyo Technical Report Vol.30 (2023) No.1



BED) ICEBY 2R Y &, BRLABEOICE T 25E1Mi%
SER L, ERIDMIE @032 68, thaBl%) 0b
|TBRERDFEERIEFMT (@, Q) ([T 2R
ICEHNEND.

3. MM REEDOFEE TEFERMORFE

Table 12, REBOEEREZLLUBONDIBREZ R
¥ REEICE, BORSWRS, #R - BRRSORK, B
RE" YT 27— IVEY EDIAEOBICRREEE 1\ oz
BN DY, INOSIIEOERETEPEEZERICSUTE
t9d. AR TIE, BEE, T2, BEMEDH SIS
EDBREY, REBAEICRESNDT TR —ILEZ
BRI DR EICER L2 ?.

TDEFEHE — EETIRIC ST DREMFHER LR AMTOA TR FE

Fig.4\l, FEROMADRERICDINT, BIFRTHEE
SNDERNEFHEL D, R, "BERR EN8EL
TWDIROKED I 7 O0E#BERT. WBEFTRSEIFE
BRTHY, 1 IREE type A, BEIRIEZE type B& LT,
Fig.4 T3, FIRRIEEHHHAMUTNDE L type DI ThH D
T%,a-1) &£a-2), b-1) &b-2) TEHTRT—ILED
BEHHELDHERLTND. T TRT—ILEDIHHE
LT, BEMHIHELTODEBODEARY, BEBKRT DM
RBEMDAESIER/IZEETDE, a-1) &b-1), a-2) &
b-2) Tl3type "EEDMTH DN, Y TRT—ILEDY
#MIIPATIND. 22T, IEFEICER L THDHDIKEREY
DAEZIHEEEMICTHMY D7, MNEAHDAEETTD
f=. Fig.512, RIRB{LWDORER ZRT Y. BEITED
—WmEm T EICREBFHROERE (BED), BGMENT (B8
@), KRB EMONED BN (BEQ) DFIETIT O,

Table 1. Characteristics of surface cracks.
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Fig. 5. Distribution image of oxide particles by EPMA ©.
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Fig. 6. Distribution of the oxide particles’ radii near a surface
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a) Crack type A, Rolling-direction surface crack,
b) Crack type B, Clustered small cracks
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Fig. 7. Tracking method of surface cracks on cast blooms from as-cast to rolling process.
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cracks on the billets.
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Table 2 Specifications and physical properties of the mold fluxes for continuous casting of leaded free-cutting steel bloom 2.

Mold flux Total carbon Basicity/- Solidification ~ Viscosity at
/mass% (T.Ca0O/Si02) temperature/K  1573K/Pa-s!
Conventional 4.9 0.70 1383 0.40
Developed 7.0 0.61 1373 2.4
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Table 3 Specifications and physical properties of the mold fluxes for continuous casting of high-carbon steel bloom “.

Mold flux Contents/mass% Basicity/-  Solidification Viscosity at

ALO; MgO Na,O F (T.CaO/SiO») temperature/K 1573K/Pa-s’!
Conventional 3.6 0.8 162 64 0.65 1305 0.19
Developed 103 49 1.8 5.5 0.60 1303 1.1
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BRAERNDOAHZRT. EEBORERIE, SERIEID
SNSRI TRETDEEZE2O5ND. Billets 2 TRRFELIEE
W EM DB (R DIRAEFREN S W/4AEB) 13, O—
IWINA NETICETDHBRAEORAERAIN SIS
—HlLl Ihd&W, PHREEROREMOFREEA N X
LELT, O=ILNA FETOHERAIEICSINT, #—X
TFHA MRRICEAMO T AEHISIRICHHEC ZET
MOERNEL, EEDETERICERTDIENEAD
nrc. BrEW/8EN S I—F+—8RITIE, #—F7F1
NUIAMEARTHOICEb O TMAREAENEN D/
BELT, A=A FETFICBWNTZOEMIEA—IL A
UNR—IZHRENTSY, ERICHDZENTSIRIGAN
FEAEBDGND, MARELIIKNEZSZ DN,

EDFRBEN S, (/MO EERFORERFEER LEIC
IE, =S HICBTDERRERBONA T MEAR
AV RTHY, NAFA MHEHDOREER DN ZRFH
DBIELZEEKRL, FFEBERORAERZ 30%EE R T
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Fig. 18. The maximum principal stress distribution on a bloom
surface during rolling ©.

-48

Sanyo Technical Report Vol.30 (2023) No.1



OGS - [FETIZICH S DREMRFELES IERM O FREFE

o, AEHEAY IO TE, BABERS L KAXE
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6. 5H NI

AR T, ERHENOERETRICSN\TEET DR
EEICX L, RETREOBERM, SIUELEMRLERMZ
I ON<EBEATER L. HYORERD SHROER
REROIEETRZHBET DRIMICONTZLDMNEZLR
TR DEHIC, BERFENOELETECTRIET DHZ P
(3726, SREBMEBICONT, HEBICREREEDE
TREZMREICL, REEDERBICKE<EFEFSELTNET
B)E TR TEEYRENRHNICHIND L DS, &
EMEDRELEBERMICDONT, ZOEBHL—EBEEARLL
DEHWENEZTH, 2L OEERRZEHI DR T
I3, REBEOEETEPER, ANWZXLNERIEICE
BiChizdleth, ENONKRBRPOWELH U T, RE
BEICYLTHE2BRLSZBIEE - —XIJCA T £
OICH, REBEOEERLERMICONTSE—BOMIRHE
ENEATHNS ZEZMBFLTNET.
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