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Stabilization of Tapping Hole Length by Controlling Blast Furnace Raceway Depth

Yoshiyuki MATSUL, Rikizo TADAL Kenji 110, Tadasu MATsUO, Nobuyuki NAGAT and Takashi IMAI

Synopsis : On facing the high productivity and elongation of life time in blast furnace iron-making, it is essential to protect the peripheral iron flow

formed by a free space in the hearth in addition to maintaining the gas and liquid permeability of deadman. Therefore, it is important to sta-

bilize the length of mud (tapping hole length) which is plugged and formed by hole closing refractory (mud materials), but the phenomena of

fluctuation of tapping hole length are not clarified. In this paper, variables affecting the tapping hole length including the raceway depth mea-

sured by micro wave reflection struck tuyere are discussed under dimension analysis. As the burden weight above the raceway are balanced to

upwind gas, the load to the hearth under the raceway is less than that in the furnace center and a high void ratio area or free space is easy to

be formed under the raceway. As the result, it is clarified and quantified that the tapping hole length is recovered from shortage of distance by

decreasing raceway depth which promotes deadman to sink further into bottom or increase the void ratio of peripheral area in the hearth.
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Fig. 1. Changes of operational parameters effecting on tapping hole length.
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Fig. 2. Micro wave technique to determine the raceway
depth.
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Fig. 5. Relationship between raceway depth and tapping
hole depth

D AR RIS B
4. AERRBLVUEE

4.1 HBOREICRITTHEEROETM

EdD &5 PRSI BEIZB W TIF FERIc2 — 2 2
EARSESHEIVMET TS L~y Pl coa—2
Z7EEENERL, vy FMPMZELLY L 5720 M0
WEMETT 5, Zhik, L= {8z, 1
HATEA, ERAAMNEEMT S0 -2y 2 4 FiC
G, LB S RTEFEIID LS, HREERT -2
AEIED 2L T Y — A= AR ENR TV TH
B3, LERST, IFFEIZI—2 24 SR X2 HMEDE
B, $hbb, L—-Zv x4 EBEYOERIZE - THED
RERIEHTLHLEELONS, &6, Fha—-s 2@k
vy FMHERRE & OBRSIZB T 20T — 2 2 B2
BOKESIFRAF L CZOBEARE RN 3BT OREH
NS 57:%, ZOBEFEX N TIET 2~ 5 FiH
BEOEErEINE, LEA-T, 7 —-2AX—2F
BIZ K BESBRIRERIC K 2 IFNHER ~ v MO,
BHOMMICEEINhDLLELIOND,

Z 2T, AMFRIC O TIHSEORRE () 12T
FTUL—=2Y = A LIRNE (rp) OEEERRNIZBEDTEXR
TR 2 Z LIS K > TINSEE IS RIT T B EROFE
ML 72,

R;=C- Ry MRA- [%Si]7 - [YTi]O ++vvreerrrrrrnmnnnnanenns (1)
ZZT, Ry P FRAFE (ryy) SEDRRITH SECIEIR L

B (=rplry), C L BB Ry - BRITL — 27 = 4 LlhiE
(=rpplry), MR & % FHEHAL (kg/thm), [%Si] © & §& &
[%Si], [%Ti] © @& #k [%Ti).

4.2 HHEOFEICREFTIL—ATVIAREBLVV YR

MEBGOFE

Fig. 612, L — 27 = A LM E (Ry,) MK AL
B Ry CRIETHEBOEAVARTHEER K ak Ry
Ry (Zrplrgn) & DBBRE IR o Rypy/Rpy (Srylray) #°0.95



R,=C*R,% < MR® - [%sil” - (%Ti°

15.00 x v

10.00 + *

5.00 e nwww -

0.00 2 L

.

-5.00 Sam ) YN RN W N

-10.00

Power of raceway depth : a (-)

-15.00
090 091 092 093 084 095 096 087 098 099 1.00

Relative tapping hole radius | Ryy/Rpw (-)
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Fig. 7. Effect of mud rate on tapping hole depth.
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