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(a) Yield point (kg/mm?) N=453.

(b) Tensile strength (kg/mm?) N=458.

(c) Elongation (%) N=458.

(d) Difference between tensile strengths of top and
bottom (kg/mm?) N=136. )

Tensile test results ((a), (b), (c):
Ingot top specimen taken crosswise
to rolling direction).
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Arc Heating of Ingot Feeder Heads.

Hiroyuki Xajiora, Norio Isuikawa,

Etsuo Nisuimura, and Kenji OhBA

L& B Nasketo
B OB Ejﬂﬁwaéuoﬂ47®%$%ﬁ9§@,
BeZ@BEPEZENTHENYEAVLN TS, 20

HRZERI® 3 29I, ﬁf@ﬁjﬁﬁ?#/ﬁlﬁ]’%m?96 ,

T CHBMIERREBLERL, FEORE, UEEK
U CHEMRRERT A BEND 5.
B, WESEOD ST UGERKICE D, FREER

PRIE B

H, BIMMEZ EVERLIN, ZoREFEOEN,
KREHBA~DOHEHC I >T2 2 M FRE ISh T
. B, BRI OVTERMEREBBMCAEL T
BLZMBPHEET S CENETLVY, NBHEKTE
RSB CENMARESRB SNERAZERELT
EHE SN TTUEICE, ZOEERBSITPRO[/LED

WTRHOBRE I Tl

ARG ENINAGTHEROBH ZINEL, e TR
2 SRR B A BB RELKERZ BELIZLDOTH
5.

. II. &% i

T o> I NEA M SRS Eo No. 3. E.F 1
charge %% E Lz DT, Fig. 1 (b) WRITHE
SHRFEOHEERBIMINEALEE 16 M Fig. 1 (a) R
?C&(EE%ﬂTmé.%%@E%%%@%ﬁumm
BYTH5B.

BEHAIEES: 1,500KVAX 1 &

B INEFA LS ESS: 40~50V, 500~1, OOOAX16’°‘
BEARES: BERREL, Xl

BT AEES, 100mm § X1,250mm X 1648

CH B OBmININAGEE X S, JIT U car type ®
30T, %@®%@Wﬁ,%@mﬂmmb6héiom
7;/)*005

L. & ﬁ ® B

%ﬁﬁ%ﬁﬁﬂﬁ@ No.3. E.F TE®Uzy VT »-60
»TEEL, BIME GRG0, #ils X CRBINROR
TF % Table t T/RT. '

IV. REBRHE R o

1)4})U77~7°‘J/I~;loc1:0\770%ﬁ% : .

-Photo.1 i€ (a) TFEMEH MR (Ca—-Sl Scale,
CaO CHE), (b) FTEEMMmE@E (c) LLER
BB B MAH I 2 B HE LT R LT 1/2TE
OwruEBrRUIL. Yv7 r—-FYV bbb v el
BeABRFERZRL TWI.

(1) FTEMBRTIBMFAHBEI RS20 RS
4 FRFELCHB I N T, micro porosity & UTHERHE
U, 20OBTORFIMHEBABCLUE.
éi).t;;i@?ﬁ%ﬁ%??ﬂﬁT@%#tbw

2/ A A2 L B2 )92 U=
247 -

S| |z Pt
3 |
S Reakage tran.
3 Coniral panell J X LHge frans
s L |
é | o 1 In-put
\’<:ﬁg al |
Ry o 0
Tia ol !
S | :
1] | a0
la ih
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Installation for arc heating of ingot.
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Table . 1. - Operational conditions of arc heating.

Fountain No. 1 2 4
Type of mold Big-end-up Big-end-up Big-end-up Big-end-down | Big-end-down -
Type of hot-top Normal hot-top] Bottle-top Bottle-top |Normal hot-top/Normal hot-top
Ingot weight (t) 7°7 7°5 7.5 975 96

" Holding time before
start of heating — 16°25 16°25 1040 —
(hr-min) ‘
Arc heating time (hr) — 2 . 2 2°5 —
Carbon electrodes - — 1 1 2 —
Arc current (A) — 500 500 600 —_
Arc voltage (V) — .~ 50 50 60 C—
: : . Ca-Si. Se -Si
Flux Ca-Si, Scale, Straw ashes Straw ashes VaC;B, Sﬁ:ﬁ’ux Cacg(l)’ Scale,
Examination Slab Slab Ingot Ingot Ingot
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(a) Normal mgot of bxg -~end-down type.
(Normal hot-top)

(b) Arc-heated ingot of big-end-down type.
(Normal hot-top)

(c) Arc-heated ingot of bigrend-up type.
(Bottle-top) -

Photo. 1. Macro structures of big-end-down

‘inigot and big-end-up ingot. (X 1/15)

RS ECRERFERL, ZORERMBERO NS
r ARES & 5 vt- 7;,‘-}) Dﬁ!&%ﬁgg\ &;Lr{»g- Z EEFHTW%:&-%—A\J-M-hn%

BEEIRBEL EOTVS.

(3) EIMBESR T W TREE s X CHMBEFO
e rdiisdz o b o, REs I OTFIRMERK
X AREIROZERBEYD SR,

(4) S#RERITEMBAHE (Ca-Si, Scale T

(-

®Rig), TINEMINEGHE, J:f“ﬁﬁ$ﬂd§#ﬁéﬁffﬁ§ﬁﬁﬁﬂéﬂ
FBOIEIRE DT 3.
i) R’ i

WA SHLERTOSHERIE, MBORE X
b B EASGE (BCEAEE) WRIBEBLTVE XS
Tdh %. WU charge WTIRBIMB D EMND 5 13E
ROTCEIE—CHHTE LI THS.

— 234 —

/800/550/400 1200 /WOSW &0 40 2&7 q am 44
Hot - z‘Op‘(mm)*—f——*BMj/af

Fig. 2. Ultrasonic flaw inspection of slab.

(Big-end-up mold)
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Fig. 3. The relationship between arc current
and ingot weight.
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(a) 2 slab type hot top.
(b) 4 slab type hot top.

Fig. 1. Schematic diagram of hot top setting.
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