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Synopsis :

To recognize the mechanism of vibration of the vessel on the top and bottom blown
converter is an important subject for stable operation of the converter and maintenance
of equipment. Therefore, by measurements of the existing converter and experiments
with a water model, the authors grasped the phenomena of vibration and tried to treat
the factors quantitatively which affected vibration of the vessel. Moreover, by a
mechanical approach to theorization, the authors constructed a new evaluation method
for vibration of the vessel related to operating conditions of the converter, and tried to
obtain a predicting equation for displacement of the vessel. By using this evaluation
method, when the shape of the vessel, conditions of the tuyere, and operating conditions
are known, it is possible not only to estimate vibrating force which occurs in the vessel
and displacement of the vessel at blowing time, but also to evaluate the safety of
equipment. Moreover, the allowable range of operating conditions will be obtained, if the

capacity of the converter is insufficient.
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Synopsis:

To recognize the mechanism of vibration of the vessel on the top
and bottom blown converter is an important subject for stable opera-
tion of the converter and maintenance of equipment.

Therefore, by measurements of the existing converter and experi-
ments with a water model, the authors grasped the phenomena of
vibration and tried to treat the factors quantitatively which affected
vibration of the vessel. Moreover, by a mechanical approach to the-
orization, the authors constructed a new evaluation method for vibra-
tion of the vessel related to operating conditions of the converter, and
tried to obtain a predicting equation for displacement of the vessel.

By using this evaluation method, when the shape of the vessel,
conditions of the tuyere, and operating conditions are known, it is
possible not only to estimate vibrating force which occurs in the ves-
sel and displacement of the vessel at blowing time, but also to evalu-
ate the safety of equipment. Moreover, the allowable range of ope-
rating conditions will be abtained, if the capacity of the converter is

insufficient.
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converter (K-BOP)

Fig. 1| Comparison of the changes in surfuce configuration of

molten steel between LD converter and top and bottom
Blown converter
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Fig. 3 Method of measurement of converter vibration
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Fig. 4 Examples of wave form on converter vibration

Wik Rm o AR S KRB 2 SRR ¥ HlvTRbD 2 EaC
E, WEMEL LS —FTd, chrk {(A)HBLE(5) KR
To FREBIFACEHBE L FHIHRO T ERLD (3 X%
Autilgca s,

wuz=_kRg_ mnh(-};?—g) ............................................. (4 )
f(,:;”_; s (5)

oo, kb g (=184, - )
R PREE
3.1.3 FHESHCEETIEAT
FFEAE R TiERE DR TAE L TL R DB 7 —
2B RS LD v ORGP G E 4 OFETF
DM HRECCELT A THED, FETREAL, chi
TORFNEFHR L HBohi-mRELUTIER T,
(1) EREH2AE
LD ffic ok Z B % SR Lic o &ic X b PR R
Bl WA ERESAD S, ERONERREYRTLERE» A
EDEYNAEDLNE DT, 1 Er ANERHTLE22, 1o
L, EREFAENRETELS LMETHEN RS0, F
{ERBIE D 2 - TN & B,
(2) BHEAR BHRES
PHEERo B LY AU BREAR T, BWEILRLD
7, WTFRIC LT LEHEARRE L, BEREEIOREVIAE
HBIRENI R E A BRKES S,
(3) Az7y 7HAR
AT Ty TEARNE D SWMBINCERBROA S T 7
MNEMOBE & Hr sl x4 T a0 0, FHREMI NS B L
Erbhb, BEFAEBERETLAZ I, THAKE R EIFHEL
s EL R AHRAR BN S,
(4) RUREoWmEA
RO ET ) o vORMEERS BIGE h, WETCHBR
FRRSA L fow T 2%, MBI THA S 7Dl o TiF
KIERA w— 2 i bt EHRRERSe sy H VA E
A C O AT S LR AGESFOFLIZE L TROL, &
DREBCORMEVLEIT L o BROEIR RS E,
{5) A% ok
WBEDHETT & & LI FNIC B A S RABERI S L, A
F FIBUTE { fr o T <o WETRIN i) 2 5 ZRE0NE
MEMm Ll Ehtsy, BROEBELINTSHE LT,
{6) M Z»ADIEGHEI AHN
FHODF 3 o, Fv 21X D BLRFIG TR & e B8, &
RO AWhSAT VAT YR LD, BROENEE IS
e H s,
(7) FREESBEFIL
A OEM ORI R A U T L PRI R s EF D
T AMENL RS, FLBRIFICRIFRREEABAL T
W ok & e D O TIFRROFIT A RENLPNE b,
RIS TR EEC S D,

3.2 KEFILRE

SR TRt O AIR AR B 0 X R AR R ORLA i
EOE LOBF AR TR AGDT, ThbOBEYIBETS
BT E T AR IT - Fo

3.2.1 EEREIELRH

AT D EEEE L LT K BRI O 5 5 K-BOP @iy
TEEREL, SAFCHBRE L7 20 A8 1/10 =5
AR Ltz EREOME Y Fig. 5 wmT, fE0M REF &
R R E 7 V) - LAE S th b, BB 7 v
— AR S X 5 e EER E Ui,

ILO water niodel

of K-BOP

Support of
passive side

(free)
/ Trunnion

axis

Support of
drive side

\4
(rigid)
Sensor of \ '
displacement %}
Y nsll

Fig. 5 Apparatus of water model

FroEN & A A O E LT s 0BR 2L O THL
VWA, CoriERE A0 LB ke EAETAEE T
— PP 2 AUE R L 2 b L D BFEEO/NGE £ o,

’ PK voz -
Flae T8 s 5
o—ps  9da (6)
O, e WIALK AOEE

o EHEROHE

w: PRA K ARE

do: O
W ACBEI LN EAA Yz ML TRIEEINRE &
LEERBALELIRE L L AARPHE L, mo <
FEZRE AR L E R O FLENE L EWE D £ OfE D b IRE
TEZ2 BBV, T BHERE Tor ZHUCRERKLC
B5,

pr=53cL, [ — L ) i [14—19( L )Bﬂ] (7)
v =15, | T JsIn —_—] ] e
l( poLa? go/ ogL,?®
=157 X L0 3T 0,520 ccreemiiniii i (8)
o, Ly gvRAEE

I wag., FOEEE
P G YA - S RADIRG A

3.2.2 EBREH

AP APEETAR, FLIACT S & OB (% Table 14
Fte S HONEKTEE, ERIEAL WAL Y A B EEKER
T ORI AT oo K-BOP iR #3hie & U TERE L i,

3.2.3 EERER

e 7 AR X b R A RR IR R SR IR B RE (Fig. 4)
ERBRC AN BB OBERShEREE D, KiEDEE &

- VI RIEEEER Vol. 19 No, 1 1987



LER EERFIC e P IR BN O BAYTTN

Table 1 Experimental conditions of water mode!

Items ‘ Shape T ‘ Shape 11 ‘ Shape III
Shape on the
bottem part
D
JLI — —
2742 )
Long slope type | Short slope type CHff type

Arrangement

of tuyeres Zigzag type

Straight type

Number of
tuyeres

Volume of
bottom blown
gas ({/min)
Volume of
top blown 0, 950 0, 600
gas {//min)

190~500 150~ 700
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Fig. 6 Effect of the hottom shape of vessel on vibrating force
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Table 2 Range of value on affecting coefficient

Affecting coefficient Range of value
7 | Scrap ratio m=—0.02 5;+1.0
Charging of sub-material at the early

AR 1.0~1.6

7 | Slag properties 0.7~1.0

’?-s Uns.iynmletl'lczll flow of bottom blown =1.5

gas

75 | Shape of bottom part of vessel 0.7~1.0

76 | Existence of top blown gas 0.8~1.1

77 | Arrangement of tuyeres =2.0

Note (1) Sy Scrap ratio (%)

Lﬂ

Index of measured displacement

1 1 1

0 5 10 15 20

Scrap ratio (%)

Fig. 11 Relationship between displacement and scrap ratio
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