2308 : & : #1634 (1977) 4=

UDC  669.14-404 : 669.046.517 : 661.939.3 : 546.6-31
BHHROBRE 2 Xvh b ORBERITONTT
—E . EEE HRRE

B EEY - F
Bubble Formation at Single Nozzles Immersed in Molten Iron

Masamichi SANO, Kazumi MORI1, and Tetsuro SATO

Synopsis:

A study has been made of the formation of bubbles from single nozzles in liquid iron. The size of bub—
bles is determined by a pressure pulse technique. Nozzles used in the experiments are of the sizes 0.32~
0.67 cm in O.D. and 0.12-0.33 cm in I.D. The gas flow rate and the oxygen concentration in liquid iron
are varied from 0.1 to 36 ccfsec at 1 600°C and 0.0040~.0.046%,, respectively. The experiments are carried
out under conditions where the gas chamber volume has no influence on bubble formation. At lower gas
flow rates, the bubble diameter (dg) is determined by the nozzle outer diameter (dy,), liquid density (p,)
and surface tension (¢). At higher gas flow rates, the bubble diameter depends on the gas—flow rate
(V) and nozzle outer diameter, being independent of the physical properties of the liquid. It is shown
that the following equation is applicable for describing the size of bubbles in liquid iron in the whole

range of explored gas flow rates.
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Fig. 1. Experimental apparatus.
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Fig. 2. Construction of gas inlet tube and nozzle.
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Fig. 3. Gas supply train.
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ETFNVEROFERP»L D OBERKCOIERTESLZ
EERLTWVS.

HAREDSEEREC KT LI SCEHEL DL, 7/ X
Wb BAERT B RKAEOMIT, FOANmS ERPICHE
LT/NRIC 725 Z EPBEECILDTL 5. kP TH
Bl G R EIPBEIET20RIEFCELL, K
Rz X 52 FVER> RS RCEETIRFPHL
P AE, FhBEgkich HATE 5T LA MEX
h, BIEEFEELR ZOFEOMEELTEROTWVS.

7 ZVBHFEN L WIERMEBOgE, 7 Xvhh s
KB EDHEERLY, FEoMERfo s X
WVERVISMEER & BRI NEL Sy, Thi b, FE
EDIeH )T 4 A HARRAL BT SEE, XD
WREHIET D DD, FECHMEFELTERL
DOBHLKMEFII L DILEIL VT OLEANB L E0NHE
Zbhd. ZOXSIKAMERDERLNNIE, £RK[WED
KREE, FECETSF )7« A0KE, FEM DO
BREZE2D5 LTHEFCEETHS. ZOMELTONT
D, KREAWACETVERC L VFPATESZI0EHE
xbh, BEMRZEDTWS.

FRDz ERE-F A LS I LORMMERITDIE 2
5. Thbb, R—IFAFPF TP EG EICL WIE
&, QIR -2 LT TN WEIL» SAERTBD
Tl <, &7 S4ERT 5 SR EEERTIC A& L, %
SOI»B L DORELT[MEERTEIDOEEZ LN
B. Lo, £— 32755 LOKELRIC DWW
Td, F—FZAFITIBFERCL WiEREEZRVWTE
BafTis S LERDD.

5. % ®

BEERDO7 VT F/ AV ERTHRIBOKRESR
FER VAT X DRIEL, KBWELE 7 A veiEsT
BRI OV TEHELNTVWAEER, EBE it
7o T OFER, KER, BRSROLE X Rk, BH%oBE
D ANVEEL THER & ONEHEEERIE — 3T
5T Ebirolc. [BOKE XN, FRFROBEWE
AT, MEX KT, BHROBE, BRIEEC
X OTELTHEREN, XL/ IHRIC X OTHR
D, FRAMEXPEL LD LR, + AVEORICX
DTRED X OIS, BT, RWHAFiRgic oW
TINLOMERERLTR ((3)XK) 2HERL,
Bk, KOV CHEE L ERE L —FKT B &
ZR L. coRX by, MEBESERCRL DK, &
MEB EOWMBER T, A bRt R0k S X
B ETHLNTES.

£l 5

o BEEK (=vTT0) (cm)
dp :®/EE A (cm)
dy 7 ALE (cm)
dui 7 ALRE (cm)
duo : 7 AAHE (cm)
S T REREERE (bubble/ sec)
& EIIEE (cm/ sec?)
K (3) RersrEi (-)
Ne BELREFEWMCHT 2MRTEASFA—2

(=4VCPlg/{7fdvzui(Po'*‘Phs)})M) (—)

Ne  BRERHICETSBEMKT 52—
(=4T} E/;/C(I/T)ch(T)]ng sind/

{7dnidng(Py+ Pis)})? (—)
Pis @ 7 XA B3 5% KE (dyn/cm?)’
P, :RRE (dyn/cm?)
Tmax } FHRICHBEL 5 2 K[BEHORAEE (cm)
T EE (°K)
Ty : [BIBE " (°K)
Ve : &iakhi ' (cm?)
Ve :EBRERH (cm?)
Ve  #ZEE (em3/ sec)
o1 BRAREE (g/cm?)
0 :ERA (degree)
o EWERN (dyn/cm)
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