2070 % & W F 63 &£ (1977) $13=

RiNERS

UDC  669.184.244.66-251 : 669.046.554-982

LD-VAD #o## e BZiconTt
FoA M X -£

On the Operations of LD-VAD Process and Product Qualities
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Takaharu MORIYA and Masanori TAwWARA

Synopsis:

VAD (Vacuum Arc Degassing) plant is characterized by 3—phase AC arc heating under reduced pressure
while Ar gas is injucted by a porous plug set at the bottom of ladle. Thus alloying, desulphurizing,
oxygen reduction and dehydrogenation can be made easily and sufficiently. For instance, the sulphur
concentration can be easily achieved to less than 0.005%, the oxygen level of the slab of low alloy steels
ranges between 10 and 35 ppm, and, the hydrogen in the molten steel after degassing is 1.5 ppm on an
average.

At Kure Works, high grade carbon steels and low alloy steels, such as structural steels, tool steels and
bearing steels, and extra low carbon steels (carbon concentration is less than 0.005%) are produced econo-
mically by this plant from the molten steel of LD converters. This paper describes the techniques pro-

cedure for manufacturing these steels by this LD-VAD process.
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Fig. 1. Outline of VAD plant.
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Table 1.

Main specifications of VAD plant.

Classification

[tem

Specifications

Heating system

Lifting& lowering

Vacuum vessel lns_ide diameter 5150mm¢
Height 6830mm
Inside diameter 2700mm ¢
Height 2899mm
Ladle Quality of lining High atumina
Free board 775mm__ at initial use
Ejectors 9 ( 6stages )
Vacuum pump Condensers 5 ( 5Sstages )
system Capacity 250 kg/h at 1 Torr
Max.vacuundegree | 0.5 Torr
Transformer $900 KVA
Electrode 305mmg x1500mm

Hydraulic system

PC.D 3C0mm
Measuring temper- | Rods 2
ature &sampling | Driving system Rack pinion driving system
Hoppers suppling | Hoppers 2
alloys Capacity 28 m’?
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Fig. 2. Typical operating pattern of low alloy
steel.
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Fig. 3, Operating pattern of extra low carbon
steel.
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Fig. 6. Change of N during VAD treatment.
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bon steel)
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Table 2. Cost ratio of VAD treatment.

Item Ratio (%)
Refractory 40.2
Electric power 10.3
Electrode 2.8
Steam 22
Argon 09
Flux 3.0
Labor 11.5
Depreciation 13.6
Maintenance 2.4
The others 13.1
Total 100.0

4-3 MBEBHICDNT
Table 2 iz BB AOEBNEGERT. LEERIK
b B EAVE, KBRS KE V. VADEOLEE
i RHpE, DHE FORARELL 5T, 20F
W 5HHn, ik, BRI TEE LTWERRISEHREZ
LD-VAD TETEETHCENAELLD, TOR
E BBV KIBICARI T -
5. EAmD&AHE

5-1 BERASEM

VADC X h 8% L-EERAEmE, EXAFHER
Wiz & BREEEEIMEL, EEBNIEDHEGE RIFT
% 7%. Table 3iz 6t §HbEAHEE L7z 162 mm %620
mmxL @ SCM4 257D by P8, T RE, =
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Table 3. Comparison of residual component, microcleanliness and number of inclusions
of SCM4 slabs produced by VAD and electric furnace.

B [T U
cation [pont | Molipomy| () | 94 |98 [dC | d g0 I ET IS
Top 721 25100090035 0004 0008|0047 6] o] o] o

VAD Imigdte | 69| 31 |0008|0025 0008 00170050 6| 1| 0] o0
End 74| 28 (0006|0025 (0008|0018 |0051 8 2 0 0

Top 68| 3500100040 0008 0013|0061 | 6] 2| 0] 0

Electric  [Uiagtle | 75| 46 001000250013 |0025 Joo63 | 10| 4| 1] ©
End 70| 4800080029 0009 Joo3olooes | 9| 5| 1] 0
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Table 4. Comparison of residual component, microcleanliness and mechanical properties of
extra low carbon steel sheets produced by VAD and decarburization annealing.

Classification Residual component hjhlcsr%:elgﬁgémess by Mechanical properties
C N 0 YP } TS,| El _|CCV | Er
(%) _|(ppr)i(pem) | dA | dB | AC | d  omdiigimdl( % ) | mm) k mm)
VAD 0002 42| 53 0 {0023 010023] 154 299[483| 363 121
Decaburization ' - |
annealing - 0002 52 37 0 j0015 0 [0O15( 147 | 300|486 | 36,5 122
W BRIFMIC < DEEESH 15ppm (K< S BAE 6. i =
WIHFELE JIS 1 B3R, CROBILIRANED B L ' B
TWwd. F7z, 40045 X 60 ABOBREBLEUT BT BN REGFTO LD-VAD ok, #¥sX0SEr

WMOKRES (BX) JEROBIEHECX 5L, VAD
i3 20p Y EORBNEROFEERBEDS LTV 5.
52 WERFEZINIIXILFH

Table 4z VAD-$#@kshrks, REZ7LI 0
FiM-OC A BRESEECRLE URIER ) BRERE 7
VT F OV FIGERIROFAERERELTT. VAD#HIZO
CARRRBESITIC S BN, BMHEE, BHHEELICETS
WEER D Twah, EEHRERTIER—k#ET 5
5. &1, Al HEEFE, EAFEORITRELV, B
FERIUBEEFEORBCE I LTHLFETH 5.

DWW VAD ERFRO SVE MR & iR R
BOMKE S5 L, HERBESFCHE LTV ERE
% LD-VAD TETEETHZLICL2>T, WA,
REZR DA b3 X USKIE s AR 2 £ LT v 5.
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