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Heat  should be  radiated/conducted from  the  

shell  is it  should not be  excessively  A lloyed.  
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Cupola  slag  can  be  
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by  the  ac id slags  encountered  in  cupola.  
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slags  are  known  to  cons ist of the  
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there  is  greater  carbon  pickup  by  the  metal in  U.4 

is  complicated.  

the  chemistry  of slag  attack on  refractories  
Cu 

e ffected.  

col  lowing  minerals:  monticellite,  merwinite,  akermanite,  diorside,  

the  basic  process,  steel scrap  can  also  be  used  as  a  charge  
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ma terial.  

Basic  refractories  hhve  good 

resistance  to  calcium  silica te  slags.  

reaction  with silica in  the  lag.  

(high Ceo  +Mgo/ 

3asic  cupola  has  an  advantal.e  over  the  acid 

in  that  the  desulphurization  of the  metal can  a lso  be  

It  has  been  

and other  minor  oxides.  

considered essentia lly  

on  a  bas ic  

It  then  becomes  necessary  to  line  these  

dicalcium,  silicate  and tricalcium  silicate.  

that in  cupola  the  ooear  of bas ic  lining  is  

constituent.  
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heating  and cooling  under  the  usual conditions  of operations.  

5ilica  bricks  are  not used to  any  s.re  

lining  since  they  tend to  spell and disintegrate  w ith 

Several basic  linings  
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of shell  due  to  buckling  or  cracking.  

are  deteriorated as  shown  in  Fig.  1(b) which result in  fa ilure  
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Rust,  water  bubbles  

etc.  should also  be  avoided between  the  shell  and lining  
as  it reduces  the  rate  of heat  extraction.  
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successful selection  of refractorie s  

demands  a  knowledge  of char-cteriet ics  of the  refractories  

one  hand the  service  condition  on  the  other  hand.  

are  completed.  
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but when  the  bottom  is  dropped,  the  cold a ir  rushing  pass  



the  hot refractories  creates  cond itions  of 

the  lining  is  in  contact  only  In  the  hearth  of cupola,  

with the  molten  metal,  slag  and relatively  static  coke,  so  

the  effects  of temperature  and a'Jrassion  are  not  serious.  4, 

The  choice  of refractories  in  these  two  zones  depends  largely  

on  the  slag  practice  ac  clic  or  basic.  

the  lining  in  the  charging  zone  is  not subjected to  

tempera ture  or  slack attack,  but  severe  abrassion  occurs  to 

Some  foundries  use  cast  iron  

blocks  in  the  upper  part  near  the  charging  door.  

low  porosity  are  luite  giving  a  4.4 
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fire  clay  back up  lining  and by  the  use  of monolithic  linings.  
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 Dolomite  linings  

However,  stabilized  dolomite  linings  a tmoshperic  moisture.  

have  (=a:Atonally  

H
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01 
J. are  known  to  give  

rhe  chief been  used  in  cupolas  operat ing  on  high basic  slags.  

drawbacks  o f carbon  refractories  are  oxidation  above  red heat 

porosity  MD per  cent.  

the  initial  cost  of basic  linings  would be  much 

.0 higher  than  that of acidic  linings,  considerable  saving  

achieved  in  the  subseluent processing  of the  metal,  and the  

overa ll performance  cost  of basic  lining  may  be  much less.  

It  has  been  reported  that basic  linings  give  more  life  and less  

refractory  cost  per  ton  of iron.  
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CHARGING  AID KINDLING 

The  use  of wood kindling  is  one  of four  common  

techniques  for  lighting  a  cupola.  Other  techniques  employ  

gas  or  oil burners,  an  electric  igniter,  or  externally  fired 
coke.  In  smaller  cupolas  oil or  gas  burners  are  inserted 
through the  breast opening.  Channels  often  are  formed during  
building  of the  bed.  ALfter  the  coke  is the  burner  is  a

L
)  

withdrawn  and the  brewit is  made.  

4
)
 kindling  operation  en  even  layer  of dry  wooden  

chips  is  spread on  t he  bottom  and on  top  of its  chopped fire  

wood is layed in  a  crib.  the  pieces  of fire  wood must not be  
longer  than  2-3  inches  and thicker  than  half inch.  Now  firewood 

is  ignited .-1 4-4 
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the  bed coke  is  charged.  Usually,  the  bed is  divided into  3 
port ions,  a  small  quant ity  of the  first portion  of the  coke  is  

forked in  on  top  of the  freely  burning  wood.  

the  coke  is  burning  well,  a  sign  of which is  a  smokeless  0
 

r1 

w
 

aS 
rl the  rema inder  of first  portion  of coke  is  charged,  

the  ba lance  being  added in  two  doses.  Each  consecutive  coke  
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sand formed  in  the  oxidat ion  of silicon,  the  Cot  is  carried 
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The  effect 
Investigation  conducted  on  a  hot blast cupola  shows  that the  

is  shown  in  Fig.  (a  and b) 

ef fect of coke  size  on  tapping  temperature  is  smell.  

coke  s ize  1
 

43
  

4
)
 

size  incr@ases  the  sensible  heat content of the  stack  as  

nqiuces  the  latent heat content of the  stack gas  and improves  

the  the rmal  efficiency  slightly  as  shown  in  Fig.  3  (a  end b).  

reduces  the  melting  ra ta  slightly.  
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(ii) the changes  in  metal composit ion  with change  in  

coke  quality  are  associated with the  chemical composition  of 

An  increase  in  the  carbon  content of the  the  cokes  used.  

carbon  pickpp  by  the  

meta l and a  lower  sulphur  content of the  

with the  decrease  in  the  sulphur  content 

is  no  significant change  in  general cupola  
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A  greater  weight portion  of iron  melted will be  necessary  

than  the  good coke  s ince  charcoal is  very  reactive  and solution  

loss  or  carbon  monoxide  content of top  

That  could be  recovered by  use  of iron  probably  would not be  

much hi ; Ler  than  the  coke  with 25 per  :ent ash.  
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Moisture  in  the  coke  used in  cupola  operation  
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to  the  

the  the  CO content  

gases  fall.  

A  further  drop  in  sha ft  gcis  temperature  with constant 

and  CO content is  caused  by  heat  removal  from  uses  for  N
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In  a  cupola  of 42 inches  a  he ight  of of first  few  charges.  

48  inches  bed  coke  should be  chosen,  the  bed  made  carefully  

to  that height after  a  standardized burn  in  procedure  

carbon  content  in  melt  depends  upon  steel scrap  to  pig  iron  

ratio  as  discussed  before.  

If  first iron  is  hot enough  the  bed height  can  be  

mi. de  s tandard and cL.rbon  ana lysis  will tell whe ther  or  not 

scrap  is  required and now  mach  to  get  the  C
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temperature  can  be  obtained by  hot blast by  oxyTen  enr'chment 

Ca rbon  in  ected with nitro7en  to  the  cr  by  Ca C2  addition.  
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REMOVAL  OF SULPHUR •
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Control of sulphur  in  cupola  is  not possible.  

7,enerally  there  is  sulphur  pick-up  due  to  sulphur  present 

The  sulphur  in  cast iron  is  controlled by  in  the  coke.  

ladle  desuiphurisation.  

Other  methods  of reducing  free  sulphur  (normally  from  

.05  per  cent to  to  less  than  

.02 per  cent  are  affected by  use  of non-active  gas  as  an  

agitator  to  mix  or  desulphurisation  agent such  as  Ca  

with  molten  iron.  be  otherwise  combined with 

in  a  giant  milk shake.  

Desulph.lrising  process  developed  in  Japan  also  uses  

the  melt discharges  continuously  desulphurising  agent.  a) 

from  cupola  through trou7hs  

)lanket of desulphurising  agent stored  temporarily.  

4.) 

covers  the  melt  and is  brought  into  physical contact  with 

The  agent can  be  added at interva ls  or  continuously.  

I-cting  as  a  blanket  to  cover  the  melt,  the  agent  assists  in  

Slag  is  removed  by  inclining  the  hearth 

is affected in  cupola  by  oxy"en  enrichment  and blast  
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10 2he  use  of oxygen  to  speed up  milt ing  in  cupola  

_34RICHM3NT:  

in  the  next  sect ions.  

h 

from  that of inject ing  the  same  amo.rnt N
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CH 
O

 into  the  well 

The  effect  of enrichment of blast  with oxygen  defers  

In  this  respect,  

it functions  in  the  same  way  as  us ing  hot  blast.  

the  two  might be  considered  interchangeable.  

per  ton  of iron  melted  when  oxygen  is used.  

The  use  of 2 per  cent oxygen  in  a  blast will of cupola.  

reduce  coke  consumpt ion  by  0.6 per  

injected  into  the  well we  can  replace  4 cent of coke.  0
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weight) 2 per  cent  of oxygen  amo,Ints  to  about •
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Replacement  4 per  cent coke  and 0.6 per  cent  per  ton  of fire.  

coke  would increase  melting  rate  by  a bout one  third  and one  

twentieth  respect ively.  

In  48  inches  cupola  with  an  3 to  I coke  rat io,  the  

'lacier  best melting  rate  rould be  about 8 tons  per  hour.  

conditions  the  use  of  4560 Cft.  of oxygel  per  hour  would 

increase  the  melting  rate  by  about  2 to  5  tons  per  hour.  
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tends  to  reduce  sulphur  absorption  in  the  

Modern  trend is  to  use  the  combination  of  a  shaking  
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 ladle  with a  hot blast cupola.  

been  shown  that  shaking  ladle  is  capable  

of affecting  any  des ired degree  of desulphurisation  and that 

the  sha king  ladle  makes  it poss ible  to  carbonize  to  any  

cC 
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43 extent in  a  s imple  way  and with 

hot blast cupola  can  be  open  ted in  conjuonction  with  a  

shaking  ladle.  

The  acid hot blast cupola  together  w ith  the  sha king  ladle  

makes  possible  the  conclusion  of an  a ll scrap  charge  0
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 In  Fig.  8 the  • 
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thst they  held in  Fig.  8,  

This  indicates  that product ion  rate  will slightly  decre e  se,  

indicated 

of net 

In  Fig.  8 the  coke  

natural gas  injection,  as  

Influence  of nc,tural  gas  inject ion  on  coke  and  melt ing  
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cent at  4.5  per  cent 4Ltural  Gas  

indic, t ion  that O
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temper  tire  M3),  be  ac'lieved combustion  e f ficiency  and top  

the  conclus ion  that can  be  with  changes  in  blast condit ions.  

reached by  the  above  results  is  that  a  coke  s, ving  can  be  
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 injection  but that the  

in  melting  ra te  is  less  than  the  corresponding  improvement 

in  coke  rate.  
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One  of  the  melting  zone  sections  is  of  conventional  des ign  

with  a  parallel bore  to  be  r
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the  lower  end,  and is pro-rided with  four  protruding  

?he  conical melting  zone  be  water  cooled.  

will not  be  lined,  but will be  extensively  water  cooled on  

from  acid to  

the  cupola  may  be  

highly  basic.  

rhe  cupola  can  be  operated with hot or  cold blast.  
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tzẁ:
  u..c)1/4D:\ 

co
 a)  

cH "1 	
i■44 	

•+
) ›. 

14  8"
  
;

13 T
: 1

"  . 4 r0.
  "

 itjj Z
 '

b a r  8. 	
. .(4 : 8 . tr -CI 	

;1
 "i: T

) .04  " 3  "
 4

 	
• fil  . r 7 )

C ti 0Z1'  . 5 	
8 'O

'F) 	
_'.4' t: 1:0' 	

f) t "g
 	

Ha : 1 -4." -01  

• 
0
 0

 S
.• 	

4
 L

. C., 
	

C
O

 	
'd

 	
S-4 Z cu 	

g
 u

l a
) 	

aa r-i 11) 	
r-I 	
H

.
 

-c
t - 

0
!H

 	
r
 0

>
 

CI; r--4 F-4 5. 	
a
l Z

 Z
4

g)  F
-4  
E

r
r
.
 

   
r
, 

Z
 7

:
 Z

 a
z
 Z

 J
i Z

 	
C

t. 5- 

• 
• 

• 
• 	

• 	
• 	

• 	
• 	

• 	
• 

f411 	
0

 
I-4 	

C1/41 	
"

 	
a21 	

1-1 



COA :IIGL  

-1
 
0

 • 
La 

0
 

O
 

I. 
4

) 
0

 
IA 

$1-1 
IA 
r.z1 

43 

H
 

•g5 
.o

 

80 inches  Wc.  
of effluent.  

Melt zone  construction  3/4 inches  thick five  box  

qu( lity  grade  6.  

inch  thick Corton  on  inside  

0
 

r-I 

u
l 

1.4 
a) 

1/2  inch  mild steel on  out 

12-10 inches  Cast  Cor  per  -  projecting  

F-4 

15  inches  apart the  shell  with 15  degree  declination.  
O
 

Basic  4-1/2 inches  70 per  cent 

Tota l  22-1/2 inche s  thick.  with  18 inches  Carbon,  brick inside  
a  20 inches.  Bottom  sand thickness  

Tkip  hole,  breast,  slag  Q CQ  i. 
g-1 

'0
 

.r) 

1. 0) 

O
 

P
. 

4
) 

ko 
O
 

.0
 •
 

4
)  

0
 

044  

8
 900 HP Motors  (Une  Spare ) 

4.; 

0
 

• 

0 
t. .0

 
O

 
r
,
 

O
 

0
e

- 
 N
 

00 PrN 
0
 
a
)
 

0
.1

 e
 S-• 

a) 

•
 

0
 

■.,0 

11. 	
Ui 

a, 
1-4 

,Z
 

0
O

 H
 

C  

4
.)

 0
 

.14 
$4 
.0

 

0
1

"
  

E
 

Oz.  drived by  

AIR   SUPPLY 

3  blowers  rated 25000 Ecfm  

ie ight  from  floor  to  bed plate  

He ight from  floor  to  top  of  Cupola  

of tuyeres  
He ight  from  bed  plate  to  Centre  

shell dia  at  tuyeres  

• 

140 Inches  

hell dia above  gas  take  off 

Shell dia  at  exp ins ion  joint 

• 
• 	

•
 

 

	

0
 	

0
 

H
 
H

JI 
 

	

vs:) 	
.0

 

	

.
 	

• 	
• 

	

4
)
 4

.)
 	

4
) 

	

1:t4 	
C24 

	

g
 	

e
b

•• 1
1

1
 

	

I 	
A 	

II 
0
) 

r-1 

• 
•
 	

• 	
•
 	

•
 	

• 

	

H
 

N
  t
e

s
 	

4
' IC

N
lO

 
 

▪
 0
 

*4
4

 1
) 

.1
) f) 

rt4 

• 
U

 
0
 •

 

I. CV  1
4
 

P
. 4.)
0

  
cl 

cc 
a, 4.)  c

 

C
o

 
,) 5.. 

2') 1rts. 
I. R

u
t 

&
N

o
 

°
J

.-  as 
N

 1
4
) 

r
-4

 • 0
 

W
 

W
 Y

 0
 

43 
v
i 0

 4
)

0
0

m
 

   

0
 

a
) a

) 0
 

 

5414 1
\
 

 it) K
 • 

)-4  N
 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51

