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The use  of the p r e s s e s  will enable to launch the m a s s  pro-  
duction of sleeve br icks  by s e m i - d r y  method. The rated year ly  
savings as  a resu l t  of the use  of these  p r e s s e s  will be 54,000 
rubles .  A mechanical  shovel for the unloading of magnes i te  
powder f rom railway ca r s  was proposed by G. T. Tayganikov 
and drawings were elaborated by the designing office. An- 
other project  per ta ins  to the delivery of the mixture  to 200- 
ton hydraulic p r e s s e s  for  the production of r e f rac to r i es  by 
s e m i - d r y  method. Upon the proposal  of N. Z. Pashehenko a 
filling valve for that p r e s s  was elaborated. All these  m e a s -  
u res  enhanced the productivity of the p r e s s .  A technological 
line for  the production of metal  boxes including a punch 
yields a year ly  economy of 19,000 r u b l e s t o  the plant. 

Upon the initiative of the local population a Public 
Designing Office was se t  up in 1961. The m e m b e r s  of 
that office completed a plant for centra l ized lubrication of 
the "SM-143" type p r e s s  and a project  for  a c ru she r  to 
grind defective raw mater ia l  in the chamotte shop. Work 
is under way to mechanize  a subs id iary  kolkhoz. The 
work of the designing offices allowed the implementat ion 
of a number  of effective m e a s u r e s  concerned with the 
mechanizat ion and automation of production p r o c e s s e s  
within a shor t  period of t ime.  The staff of the designing 
offices will mar sha l  every  effort to turn  the Zaporozh'ye 
Refractory Plant  into a highly mechanized and automated 
en te rpr i se .  

RAW MATERIAL 

FIRECLAY M I N I N G  IN K I M O V S K  COALFIELDS 

S.M. KtRYUKHIN AND A.M. GUSENKOV 
(Greater  Moscow Coal Institute) 

The considerable  deposits of f i reclay in the Tutal oblast  
coalfields are  worked by open method. Underclay,  b e d s  
between coal s e a m s  and top clays are  mined at different 
sect ions of the Kimovsk coalfields s imultaneously with coal. 
The color of the f i rec lays  is  gray  and dark gray. It contains 
smal l  pyri te nodules and carbonaceous mat te r .  The es t i -  
mated deposits of f i reclay in that a rea  amount to about 100 
mill ion tons.  

The proper t ies  of the f i reclay were studied at the Grea ter  
Moscow Coal Insti tute that p repared  380 spec imens  from the 
underc lays ,  beds between coal s e a m s  and top clays jointly 
with the Tula  Geological Survey Expedition. The occur -  
rence  of the clays and coal s e a m s  is shown in Fig. 1. 

Underclays underl ie the bas ic  coal seam and expand 
throughout the coalfield. Thei r  color is gray and dark grey.  
They are platte and change into gray somewhat  sandy clays 
in the north wes te rn  part .  The th ickness  of the bed is three  
to four m. Chemical  composit ion and physical  proper t ies  of 
underelays  are  shown in Table 1. 

The underelays  may be c lass i f ied into two groups: 
(a) clays with at leas t  30% A1203 + TiC 2 and maximum 3% 
Fe203 af ter  f ir ing, loss  on ignition not over 15%, re f rac to r i -  
ness  min imum 1670 ~ (b) clays with a min imum 18% A1203 
+ TiC 2 and a max imum 4% Fe%O 3 af ter  f ir ing,  loss  on igni-  
tion not over 12%, min imum re f r ac to r ines s  1670 ~ the 
deposits  amount to 1,200,000 ton. 

T_he centra l  clay separa tes  the main coal seam into two 
1.0 to 4. 0 m thick beds.  The expansion and thickness  of the 
clay layer  is  r a the r  uniform. In the f i r s t  sect ion,  the color 
is  dark gray and occasionally black,  the clay is  plast ic and 
oily. 

The deposits of centra l  clays in coalfield Nr 1 amounting 
to 1 mill ion ton are  suitable for the production of grog in 
manufactur ing grade B re f rac to r i es .  At coalfield Nr 2 the 
central  clays extend throughout the ent ire  area .  The thick-  
ness  of the s e a m r a n g e s  f rom 0.6 to 7 m with an average of 
two to three m e t e r s .  The color is  gray and dark gray,  the 

PROPERTIES OF UNDERCLAYS TABLE 1 

Performance 

figures 

Content in s intered 
mate r i a l ,  %: 

AltOs -}" SiOz. 
Fe.,Os . . . .  

Loss on ignition, % . 

Refrac tor iness  ,~C 

Water content, % . 

! 
17,5s 
0,80 

6,63 
1600 

17,0 

[ Predominant  

I 
! 

42,63[30,0--35,0 
6,55 I 1,8--2,0 
23,28]I0,0--15,0 
1750 11670--1700 

29,0 20,0--25,0 

Air shr inkage,  % . 

Fi r ing shrinkage 
at 13oo ~ % 

Absorption at 
1300 ~C, % 

3,8 

7,8 

1,13 

8,8] 

18,9 

19,35 

5,0--6,0 

13,0--15,0 

5,0--I0,0 
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Fig. i. Clay O c c u r r a n c e .  

c l ay s  a r e  dense  and,  occas iona l ly ,  f r i ab le .  C h e m i c a l  and 
phys i ca l  p r o p e r t i e s  of c e n t r a l  c l ay s  a r e  ind ica ted  in Table  2. 
The  d e p o s i t s  in coalf ie ld  Nr  2 a r e  12. 8 m i l l i on  tone.  The  
t e s t s  conducted  by the  R e s e a r c h  ins t i tu te  of Bui ld ing R e f r a c -  
t o r i e s  a f f i r m  the  su i tab i l i ty  of  t h e s e  c l ays  for  c e r a m i c  
m a n u f a c t u r i n g .  

Top c l ays  a r e  m o s t  v e r s a t i l e  wi th  r e g a r d  to compos i t i on  
and qual i ty .  The  t h i c k n e s s  of the  bed v a r i e s  be tween  2 and 
3 m in a l l  i nves t iga t ed  s ec t i ons .  The  bed is  c o m p o s e d  of 
l i tho logica l ly  d i f f e ren t  0 .5  to 0 .9  m l a y e r s .  The  co lor  r ange  
inc ludes  da rk  g r a y ,  de nse  and oily s p e c i m e n s  and g r ay  
sandy  c l ays .  The  com pl ex  l i thological  compos i t i on  of  top 
c l ays  wil l  g r ea t l y  compl i ca t e  min ing .  C h e m i c a l  and phys i ca l  
p r o p e r t i e s  a r e  g iven  in Table  3. 

The clays are of inferior quality and only suitable for 
the production of ceramics. The deposits in both coalfields 
amoun t  to about  10 mi l l i on  tons .  At the  K i m o v s k  coa l f ie lds  
e x c a v a t o r s  (ESh-4 /40 j  E S h - 6 / 6 0  and ESh-14/75)  a r e  u sed  
in opencas t ing ;  t h e r e  i s  no t r a n s p o r t  s y s t e m .  EKG-4  and 
SE-3  e x c a v a t o r s  wi th  e longated  and n o r m a l  equ ipmen t  a r e  
u sed  in min ing .  The  coal  and the  c lay  a r e  de l ive red  to the  
cha rg ing  p l a t f o r m  by m e a n s  of au tomat i c  dumping  c a r s .  

Unti l  r e c e n t l y  the  c lay  w a s  mined  t o g e t h e r  with coal .  As 
a r e s u l t  of  a s i m p l e  a s s o r t m e n t  e x c a v a t o r ,  the  c lay  was  
s e p a r a t e d  f r o m  the  coal  and c h a r g e d  on dumping  c a r s .  

The Komovsk coalfields are expected to supply 140,000 tons  
of c l ay  pe r  y e a r  to Novomoskovsk iy  Chamot t e  P lan t .  Tha t  

P R OP ERTIES  OF CENTRAL CLAYS 

P e r f o r m a n c e  
f i g u r e s  

Content  in s i n t e r e d  
m a t e r i a l ,  %: 

AI~O~ + TiO~ . . . .  

Fe20~ . . . . . . .  

L o s s  on igni t ion,  % . . . .  

R e f r a c t o r i n e s s ,  ~ . . . .  

W a t e r  content ,  % . . . . .  

A i r  s h r i n k a g e ,  % . . . . .  
F i r i n g  s h r i n k a g e  at 

1300 ~ % . . . . . . .  

Absorp t ion  at  
1300 ~ % . . . . . . .  

Coal f ie ld  Nr  

M i n i m u m  M a x i m u m  

23.78 44.2 
1.4 3.26 

I0.04 27.64 
1570 1750 

19.4 30.5 
5.3 10.1 

9.5 41.6 

I. 12 22.6 

P r e d o m i n a n t  

30.0--35.0 
1.8--2,0 

20.0--25.0 
1700--1720 

25.0--29.0 
5.0--7.0 

13.0--16.0 

10,0--15.0 

CoMfield Nr  2 

TAB ~_~E 2 

M i n i m u m  M a x i m u m  

16.07 37, 0 
0.40 4,32 

6.9 21.01 
1540 1690 

18.3 28.0 
4.8 9.3 

7.8 15.7 

6.44 23,73 

P r e d o m i n a n t  

20.0--25.0 
1.8--2.0 

13.0--14.0 
1640--1660 

20.0--25,0 
6, 0--7.0 

I0.0--13.0 

9.0--12.0 
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P R O P E R T I E S  OF TOP CLAYS TABLE 3 

P e r f o r m a n c e  
f i g u r e s  

Content in sintered 
material, %: 

AltOs + TiO~ 
F%Os 

Loss on ignition, % 

Refractoriness, ~ 

Water content, % 

Air shrinkage, % 

F i r i n g  s h r i n k a g e  at 
1300 ~ % 

Coalf ie ld  Nr  1 

I M i n i m u m  

20.20 
0,54 

8.75 
1580 

18,2 
5,9 

9,1 

Maximum 

34.02 
3.45 

26.45 
1740 

29.3 
8.0 

17.5 

Predominant 

25.0--28.0 
1.8--2.0 

14,0--16.0 
1650--1690 

20.0--23.0 
6.0--7,0 

12,0--15.0 

M i n i m u m  

18.04 
0.87 

I0.0 
1570 

22.2 
5,3 

7.8 

Absorp t ion  at  2, 31 
, 1300~ % . . . . . . . .  

21.8 10.0--13.0 4.04 

Coalf ie ld  Nr  2 

M a x i m u m  

43.56 
4,89 

28.78 
1750 

34.9 
9.1 

22.4 

28, 75 

Predominant 

24.0--26.0 
1.8 - 2 . 0  

14.0--16,0 
1580--1620 

20.0--25.0 
6.0--7.0 

12.0--14.0 

8.0--12.0 

Fig. 2. Selective clay and coal mining: 
(l) ESh- 6/60 excavator; (2)same,ESh- 4/40; (3) same, EKG-4. 
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required the organization of select ive coal and clay m~ming. 
The demands of the plants of the Tula Sovnarkhoz for 
Kimovsk clay do not exceed a year ly  150,000 tons. The 
possibil i ty of s imultaneous clay and coal mining according 
to the project  is summed up in Table 4. 

In order  to ensure  a s~ffieient supply of quality clay to 
the consumer  the Grea ter  Moscow Resea rch  Coal Insti tute 
has launched a s e r i e s  of exper iments  in select ive clay and 
coal mining. The Institute recommended a sys te  m of s e -  
lective mining with the use of the available equipment (see 
Fig. 2). The th ickness  of opencast s eams  amounting to an 

TABLE 4 

PLANNED COAL AND CLAY MINING, IN 1000 TONS 

Number  
of 

Coalfield 

Fireclay 

1 (basic) 
2 (basic) 

4 
:::I 300 440] - -  

190 300 
210 90 

90 - -  

790 
300 

90 

average 19 to 20 m,  the work should be car r ied  ou~ by 
Sh-14/75,  ESh-6/60 and ESh-4/40 excavators .  According 
to that project  the top, center  and underelays  and both coal 
s eams  are  worked consecutively f rom the bottom upward. 
After the overlying bed of top clay is thoroughly cleaned by 
bulldozer,  an EKG-4 excavator is  used for mining. Sub- 
sequently,  the top coal s e a m is worked and clay removed 
from its upper layer.  The s a me  procedure  is employed in 
mining the center  clay (SE-2 "Kovrovets" excavator  with a 
0.75 m3 bucket). The bottom coal seam and the underlying 
clay are  worked in the same  manner .  

The above method great ly enhances the proper t ies  of clay. 
However, fur ther  quality improvement  would be achieved by 
the use  of ro tary  excavators .  

C ONC LUSIONS 

The laboratory and industr ial  invest igat ions of f i rec lays  
in the Kimovsk coalfields corroborate  thei r  suitability for 
the production of grade B ehamotte and ce ramic  ware .  

The deposits  of f i reclay in the Kimovsk coalfields may 
serve  as an additional source  of raw mater ia l  for the r e -  
f rac tory  plants of the Central  region. 

The quality of the f i reelays  may be substant ial ly improved 
by athorough removal  of gangue and coal f rom the top layer  and 
selective miningby medium power rotary  excavators .  

The complex exploitation of the deposit is economically 
justified insofar  as f i reclay mining is a secondary p roces s  
with the per  ton cost  not exceeding 90 kopeks. 

REFRACTORIES IN SERVICE 

TESTING Z I R C O N I A  DINAS BRICKS iN ARC FURNACES 

LS.  KAYNAI~SKIY, I .G. ORLOVA, M.L PROKOPENKO 
(Ukrainian Research  Institute of Refractories)  

G. YE. SOKItA AND YU.P.  YEVDOKIMOV 
(Ordzhonikidze Trac to r  Plant  InKharkov) 

The Ukrainian Research Institute of Refractories devel- 
oped a new type of acid refractories known as dinas zirconia 
bricks and made of quartzite and zirconium concentrate. 

_Dines zireonia brick contains 77.3% SiO2, 17.5% ZrO 2. 
Initial softening point: 1800 to 1840 ~ initial deformation 
under a load of 2 kg /cm z. 1530 to 1540~ porosity:  22.4 
to 24.1%; apparent density: 2.90 to 2.92 g/era3; compress ive  
strength: 200-220 kg/em2; res i s t iv i ty  within the 1000 to 
1325 ~ range: 8.105 to 9.104 ohm. cm; thermal  stability: 
(heating up to 800 ~ 15 heating-cooling cycles.  Mineralogi-  
cal composit ion 1) 30 to 35% quartz; 20 to 25% metas table  

1) Analysis  car r ied  out by Z.D. Zhukova. 

crystobalite; 25 to 30% zirconium, i0 to 15% zryptoerysta!- 
line matter. Fig. 1 shows the fusibility of electrodinas 
and dinas zirconia. 

A batch of dinas zirconia brick was observed in two 5 ton 
electric furnaces (KhTZ) for manganese steel production; 
the mean melting time is 140 minutes. In the arch of the 
first furnace, parts that are subjected to heavy wear were 
lined with 300 mm dinas zirconia; i.e. maIn are (I), side 
arcs (2), center piece (3) and the first row around the elec- 
trode openings (see Fig. 2). 

The main arc between the electrode apertures and the 
part of the brick that touches upon the first phase was set 
with dinas zirconia brick in the second furnace. The 


