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in shop No. 5 is now being completed. 

Mechanization and automation of the loading of compacts 
into the shaft-type kilns is being carried out on the basis of 
the completed work. 

Shop No. 5 will be the f i r s t  one at the combine to become 
fully automated,  and control of production in it will  be com-  
pletely automatic.  

The mechanization and automation shop includes groups 
working on dust prevention and ventilation. 

Labora tory  r e p o r t s  on the dust content of the a i r  in dif- 
ferent  production s ec t o r s  are  being used as  a ba s i s  for 
studying the origin of the dust and for  outlining m e a s u r e s  to 
combat  it. 

A great deal of attention is being given to making ma- 
chinery, chutes and places where pulverized material is 
poured as airtight as possible, to moisten the chamotte and 
to setting up exhaust fan systems. 

Sleeve filters have been installed in the grinding section 
at powder outlet points~ a ventilation system has been set up 
in the pressing section~ a through-flow and exhaust ventila- 
tion system has been set up in the shaft-type furnaces; and a 
grid filter has been installed in the pressing section. 

These measures have helped to reduce the amount oi dust 
in the air. 

One of the mos t  impor tan t  jobs in the shop is the manufac-  
tu re  and a s se mb ly  of foam f i l ters  in the grinding sect ion in 
Shop No. 5. These jobs are  being financed mainly through 
State Bank loans,  the p lant ' s  own funds and to a sl ight  extent 
by capital inves tments .  

The r equ i red  s tandard equipment -- e lect r ic  mo to r s ,  
g e a r s ,  automation devices ,  and so on -- a re  being acquired 
by the combine on the ba s i s  of annual suppl ies .  

Experience has shown that the mechanization and automa- 
tion of production is preceding fas te r  than before .  

In order to complete the extensive work planned for the 
next few years, the shop will have to be further equipped 
with various machinery. 

The staff of the mechanization and automation shop are 
competing for the title of Communist Labor Shop. The 
workers are improving their knowledge by studying at home 
and at technical schools and also at evening courses for 
young workers. The workers are making certain that the 
measures outlined for mechanization and automation and the 
installation of new equipment are completed ahead of sched- 
ule. 

COMPLEX M E C H A N I Z A T I O N  AND A U T O M A T I O N  

OF REFRACTORY PRODUCTION 

L.O. Vu KIY 
Zaporozh 'ye Ref rac to ry  Plant  

The editorial board of "Ogneupory" is right in its 
assessment of both the topicality and the complexity of 
mechanizing and automating refractory production; it was 
with good reason that the editors published the artiele "Basic 
Trends in Complex Mechanization and Automation in the Re- 
fractory Industry ''I and initiated a discussion of this impor- 
tant problem. 

The authors  of the ar t ic le  quite r ightly r ecommend  the 
use of t ensomet r i c  sca les  for weighting mate r ia l  on the 
production line. While not infer ior  in accuracy  to lever  
s ca l e s ,  t en some t r i c  sca les  a r e  considerably  cheaper ,  do 
not r equ i re  any grea t  a l terat ion of the line machinery ,  can 
easi ly be adopted to inspection and control  devices,  and do 
not need frequent  or  difficult adjustment.  

For  controll ing the production of the clay cu t te rs ,  we 
r ecommend  mechanical  v a r i a t o r s  or  d i r e c t - c u r r e n t  dr ives  
with separa te  si l icon-diode r ec t i f i e r s .  

IR.S. Bernshteyn, and others. Ogmeupory, 1960, No, I0. 

The use of mechanical variators cannot be justified since 
they are cumbersome and neither last very long, nor work 
reliably on account of friction coalescence. 

Mechanical variators cannot provide a constant torque for 
the varying moment of resistance typical of clay cutters. 

The use of direct current drives with separate silicon 
rectifiers is hardly advisable. 

Silicon rectifiers working on 100-200 amps are only made 
in industry with diodes ~ i.e. ~ they are not controllable, For 
smooth variation in the motor speed within wide limits, use 
can be made of an auto-transformer with a separate controll- 
able drive or a saturation choke with a high amplification 
factor. They both have to be installed on the alternating 
current side, which is not only uneconomical, but also awk- 
ward for the clay cutters. 

The most suitable drive for clay cutters is a direct-cur- 
rent drive working according to the system D-G-D. To make 
this system more economical, the motor-generator should 
be replaced by two slave motors with an automatic switch- 
over for the reserve. 

Automatic control of the clay feed to the disintegrators by 
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the  c u r r e n t  can  ha rd ly  be  c o n s i d e r e d  s a t i s f a c t o r y ,  s ince ,  
f i r s t ,  the  m o i s t u r e  content  of the  c lay r e a c h i n g  the  d i s i n t e -  
g r a t o r s  i s  not  cons tan t ,  and,  second ,  the  d i f fe ren t i a l  be tween  
the  e m p t y - r u n  c u r r e n t  and the  work ing  c u r r e n t  for  a s y n c h -  
ronous  m o t o r s  up to 10 kw is  so s l igh t  that  it i s  e x t r e m e l y  
diff icul t  to de tec t  it at  al l .  

The  s u g g e s t i o n  that  sha f t - t ype  mi l l s  should be used  for 
p r e p a r i n g  c lay  powders  is  wor thy  of men t ion ,  s ince  it p r o -  
v ide s  an a n s w e r  to the  p r o b l e m  of p roduc ing  powde r s  of a 
p r e s e n t  m o i s t u r e  content  and g r a i n  compos i t ion .  

Cont ro l  of the  loading of tubu la r  m i l l s  by m e a n s  of 
e l e c t r o - a c o u s t i c  r e g u l a t o r s  can  only be  s a t i s f a c t o r i l y  e f fec -  
t ive in the  c a s e  of one uni t .  If t h e r e  a r e  s e v e r a l  m i l l s  c lose  
t oge the r ,  the  e f f e c t i v e n e s s  i s  s h a r p l y  r educed  s ince  an ex -  
pans ive  and c u m b e r s o m e  s o u n d - s c r e e n i n g  s y s t e m  is  r e q u i r e d .  

In s t ead  of complex  au tomat i c  s y s t e m s  on the  mix ing  ag-  
g r e g a t e s ,  i t  i s  m o r e  adv i sab le  to e n s u r e  tha t  the  m o i s t u r e  
content  of  the  ini t ia l  m a t e r i a l s  i s  cons tan t .  To so lve  th i s  
p r o b l e m  the  d ry ing  d r u m s  and r o t a r y  k i lns  should be au to-  
ma t ed .  

R e c o m m e n d a t i o n s  and  v i ews  r e g a r d i n g  the hea t ing  un i t s  
a r e  ful ly  subs t an t i a t ed  and e n d o r s e d  by  m a n y  y e a r s  of ex -  
p e r i e n c e  in ope ra t i ng  r o t a r y  and tunne l - t ype  k i lns .  The  

r e c o m m e n d a t i o n  tha t  the  hea t  r e g i m e  of the  d ry ing  d r u m s  be 
au toma ted  is  a lone ques t ionab le .  The a u t h o r s  cons ide r  it  
b e t t e r  to cont ro l  on the  b a s i s  of t e m p e r a t u r e  with s t ab i l i za t ion  
of the  feed of m a t e r i a l s .  

The m o s t  e f fec t ive  way of cont ro l  i s  con t ro l  ba sed  on 
osc i l l a t ion .  The osc i l l a t i ng  v a l u e s  in the  given c a s e  a r e  the 
p roduc t  of the  m o i s u t r e  content  of i ncoming  m a t e r i a l  and i t s  
weight .  The  p r o b l e m  should be worked  out a long t he se  l i nes .  

D e t e r m i n i n g  the  m o i s t u r e  content  of  the  c lay  on the  a s -  
s e m b l y  l ine i s  a big  obs t ac l e  in the way of t h i s ,  but  the  e f fec -  
t i v e n e s s  ga ined f r o m  au toma t ing  the  d ry ing  d r u m s  wil l  enable  
e x p e n s e s  on c o n s t r u c t i n g  a m o i s t u r e  gauge to be  r e c o v e r e d .  

The a u t h o r s ' r e c o m m e n d a t i o n s  on e s t a b i s h i n g  cen t r a l  con-  
t ro l  poin ts  a r e  e x t r e m e l y  val id  and to the  point.  

It should  be pointed out  in conc lus ion  tha t  the  a u t h o r s  have  
not  devoted suf f ic ien t  a t ten t ion  to the  cons t ruc t i on  of s p e c i a l -  
ized p lan ts  for  the  deve lopmen t  and m a n u f a c t u r e  of equ ipmen t  
and a p p a r a t u s  for  the  r e f r a c t o r y  i ndus t ry .  

Without p lan ts  of th i s  kind the  m e c h a n i z a t i o n  and a u t o m a -  
t ion of the  r e f r a c t o r y  i n d u s t r y  w i l l be  a h a l f - h e a r t e d ,  for  it  is  
e x t r e m e l y  diff icul t ,  and s o m e t i m e s  j u s t  i m p o s s i b l e ,  to cope 
with th i s  impor t an t  p r o b l e m  without  ou t s ide  help.  

REFRACTORIES IN USE 

LIFE OF NOZZLES IN C O N T I N U O U S  STEEL CASTING 

N.V.  P ITAK AND V.M.  STRELETS 
Ukra i n i an  S c i e n t i f i c - R e s e a r c h  Ins t i tu te  of R e f r a c t o r i e s  

Th i s  a r t i c l e  g ives  r e s u l t s  of the s tudy of the  l ife of nozz l e s  
in i n t e r m e d i a t e  l ad les  u sed  in an  e x p e r i m e n t a l  p lant  for  con-  
t inuous  s t ee l  ca s t ing  at the  Donets  Metal  Works .  

Table  1 g ives  the  c h a r a c t e r i s t i c s  of the  nozz l e s .  

The t e m p e r a t u r e  of the  boi l ing  s t ee l  j u s t  be fo re  tapping 
was  1610-1660~ in the ladle ,  the t e m p e r a t u r e  was  1560- 
1620 ~ and in the i n t e r m e d i a t e  ladle ,  1520-1560 ~ The 
t e m p e r a t u r e  of  the k i l led  s t ee l  in the  fu rnace  j u s t  be fo re  
r educ t ion  was  1605-1670~ in the ladle ,  1545-1585~ and 
in the i n t e r m e d i a t e  ladle ,  1510-1565 ~ . 

J u s t  be fo re  the  ca s t ing  the  i n t e r m e d i a t e  l ad les  we re  
hea ted  up to 1000-1350 ~ for 2 o r  3 h o u r s .  If the  s u r f a c e  of 
the  l ining of t h e s e  l ad les  is  hea ted  to h ighe r  t e m p e r a t u r e s ,  
the  me t a l  does  not  cool down to the  s a m e  deg ree  ( F i g u r e  1). 

To r e d u c e  the  hea t  t r a n s f e r  f r o m  the  me t a l  to the  nozz le  
and to i m p r o v e  the  s e r v i c e  condi t ions  for s t ee l  pour ing  p a r t s  
it  i s  adv i sab le  to hea t  up the  l in ing of the  i n t e r m e d i a t e  ladle  
to 1300-1400 ~ [1-4]. 

SP-14  ehamot t e  nozz l e s  with h igh a l umi na ,  m a g n e s i t e  and 
z i r c o n i u m  i n s e r t s  (F igure  2) [5], c h a m o t t e - k a o l i n  double-  
l aye r  n o z z l e s  with h i g h - a l u m i n a  work ing  l a y e r s  and chamot t e -  
kaol in  nozz l e s  we re  t e s t ed  du r ing  the  ca s t i ng  of boi l ing  s t ee l .  

The w e a r  in the  i n s e r t s  a v e r a g e s  2-5 m m  pe r  hot  hou r ,  
the  wea r  of the  h i g h - a l u m i n a  l a y e r  in the  c h a m o t t e - k a o l i n  
s t o p p e r s  a v e r a g e d  2-6 r am,  and 22 m m  for the  c h a m o t t e -  
kaol in  n o z z l e s .  

The h i g h - a l u m i n a  i n s e r t s  e n s u r e d  the  m o s t  s table  s t r e a m  
of s t ee l  th roughout  the pour ing  opera t ion .  The r e l a t i onsh ip  
be tween  the  pour ing  r a t e  and the  dura t ion  (mean  data)  i s  a 
s t r a i g h t  l ine (F igu re  3) and as  a f i r s t  app rox ima t ion  can  be 
e x p r e s s e d  by the s t r a i g h t  l ine equat ion  

Q = a + b r  

w h e r e  Q 
a 

b 
T 

is  the pour ing  r a t e ,  t / m i n ;  
i s  the  ini t ia l  pour ing  r a t e ,  t / r a in ;  
i s  the  i n c r e a s e  in r a t e  dur ing  the  pour ing ,  t / r a in ;  
i s  the  dura t ion  of the  pour ing  opera t ion ,  rain. 

The i n c r e a s e  in the  pour ing  r a t e  was  not the  s a m e  for  al l  
the  i n s e r t s  and nozz l e s  with a h i g h - a l u m i n a  work ing  layer ;  
the  e h a m o t t e - k a o l i n  nozz l e s  showed in tens ive  e r r o s i o n  and by 
the end of the pour ing  the  r a t e  had been  p r ac t i c a l l y  doubled. 

The  dependence  of the e r o s i o n  of the h i g h - a l u m i n a  and 
m a g n e s i t e  i n s e r t s  on the  appa ren t  po ros i ty  is  shown in F i g -  
u r e  4. The appa ren t  po ros i t y  was  d e t e r m i n e d  for  s p e c i m e n s  
cut  f r o m  the  bo t tom of the i n s e r t  a f te r  s e r v i c e .  The g r e a t e r  


