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PRODUCTION AND EMPLOYMENT 

OF CHAMOTTE-CARBON STEELCASTING PLUGS 

V.S. OZHIGANOV, A.M. PROKOPrYEVA AND Z.P .  IVANOVA 
(Upper Isset '  Metallurgical  Plant) 

At Upper Isset '  Plant  h igh-s i l icon t r a n s f o r m e r  s teel  is 
produced in open-hear th  furnaces .  Tapping t empera tu re  is  
about 1660 ~ The s teel  is cast  at a high speed into smal l  
ingots; the number  of laps during cas t ings  r eaches  60 to 80. 
Such manufactur ing conditions resu l t  in substant ial  wear  and 
tea r  of the plugs and a waste  of metal .  

In o rder  to determine the r easons  for the high rate  of 
wear  and tear  of the plugs made of ChO and "Chl" Chasov- 
Yar clay by plastic and s e m i - d r y  methods,  the the rmal  s ta -  
bility of these  goods was investigated according to the _411- 
Union Institute of Refractor ies  tes t .  The method cons is t s  in 

introducing the specimen into a kiln preheated to 800 ~ C, holding 
it for 15 minutes  and air-cool ing it. Resul ts :  the plugs 
with a screw joint made by plast ic or s e m i - d r y  method had 
mos t  spalled (see Fig. 1 to 4); plugs with bolt fastening 
made at the re f rac tory  shop of the Upper I sse t '  P lant  by 
plast ic method revealed c racks ,  f i rec racks  and spalling. 
The plugs had to be discarded.  The s tandard plugs with a 
screw thread made at the re f rac tory  shop of Nizhniy Tagil ~ , 
Bogdanovichi and Chasov-Yar Plants  spa]led in the spher ical  
par t  frequently causing an unres t ra ined  flow of metal .  The 
plugs with bolt fastening made at the re f rac tory  shop of the 
Upper Isse t '  Plant  were  somewhat better;  however,  the plugs 

Fig. i. Plugswithscrewjolntsmadebytheplasticmethodatthe Bogdanovichi Refractory Plant. 

Fig. 2. P lugswi th  screw joints made by the plast ic 
method at the Chasov-Yar  Combine for Refractory Products .  
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Fig. 3. Plugs with screw joints made by the plastic method at the 
refractory shop of the Nizhniy Tagil' Metallurgical Plant. 

Fig. 4. Plugs with screw joints made by the semi-dry method at 
the refractory shop of the Nizhniy Tagil' Metallurgical Plant. 

also wore  rapidly and in mos t  c a se s  did not even las t  
throughout  a teeming operat ion (see Fig. 5). 

Jointly with the Ural Division of the All-Union Institute of 
Refractories, the Upper Isset' Plant produced several test 
batches of plugs with commercial alumina and high-al~tmina 
slag from ferrous metal processes. The refractoriness of 
these plugs was 1770 ~ and higher, initial softening at 
1420 ~ occurred under a load of 2 kg/em 2, shrinkage at 
1600 ~ -- 40% but thermal stability was inadequate (see 
Fig. 6). The test batch had to be rejected. 

The refractoriness of the specimens was 1730 ~C and their 
thermal stability somewhat superior to that of high-alumina 
plugs. The use of these plugs somewhat reduced the loss 
of metal and create normal teeming conditions, a group of 
experts I) at Upper Isset' Plant developed a production 
process for carbon-chamotte steelcasting plugs endowed 
with high thermal stability and wear resistance under the 
conditions prevailing at the plant. 

Furthermore the refractory shop at the Upper Isset' Plant 
prepared plugs of enriched Kyshtym kaolin and Buskul clay. 

!) Yu.R. Mesnyev, AoA. Berezhnaya, Ya.L Rubshteyn and 
G.N. Batuyeva participated in the work. 

Fig. 5. Plugs with bolt fastening 
made of "Chl" clay at the Upper 

[sset ~ Plant. 
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Fig. 6. P lugs  with bolt fastening made by the plast ic  method, with 
commerc ia l  a lumina added, at the re f rac tory  shop of the Upper 

I s se t '  Plant .  After 5 heats .  

Fig. 7. Carbon chamotte plugs after service. 

Most favorable resu l t s  were obtained in using crushed 
electrodes by way of carbon additions. F r e s h  crushed elec-  
t rodes  were introduced in quantit ies of 10 to 15% to the 
charge.  Granular  distr ibution which was s imi l a r  to that of 
chamotte allowed the production of a homogeneous charge,  
uniform distribution of carbon in the goods and el iminated 
l amel la r  s t ruc ture .  

The following charge was used in the production of 
carbon-chamotte plugs: 40 :~3% "Chl" Chasov-Yar or Buskul 
clay, 45 to 50% chamotte with 8 to 18% water and i0 to 15% 
ground electrodes. After combined mixing in runner-edge 
mills, the mass contained up to 3% i. 5 to 2.0 mm grains 
and up to 65% grains under 0.5 ram. The mixture was 
treated by plastic method with a moisture content of 18 to 
23% and was passed four tin~ s through a band press. The 
plugs were sintered at 1230 to 1250 ~ in muffle furnaces. 
Porosity reached 23%, other indices met the requirements 
of State Standards 5500-50. 

In 1961 carbon chamotte plugs produced according to the 
above method were used in the cast ing of t r a n s f o r m e r  and 
dynamo steel  at the Upper I s se t 'P lan t .  By compar i son  with 
s tandard chamotte plugs the new batch was endowed with 
high the rmal  stabili ty and deformation was not observed 
after  cast ing (Fig. 7). 

According to the report of the State Institute of Refrac- 
tories the number of unsatisfactory castings accompanied 
by the loss of metal in the I00 ton ladles of the Upper Isset' 
Plant and due to the use of ehamotte plugs amounted to 
I. 49% in 1960 and dropped to 0.2% in 1961 after the intro- 
duction of the new plugs. 

Prac t ice  has shown that carbon-chamotte  plugs are sui t -  
able for the cast ing of e lect r ical  s teeIs .  The exper imental  
use  of carbon chamotte plugs in the continuous cast ing and 
vacuuming of steel  is recommended.  


