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Introduction

Generalization ’̂2̂

M e ta ls  in  c a s t in g  p r o d u c tio n  h a v e  a  w id e  r a n g e  o f  c h e m ic a l  c o m p o s it io n s ,  

a n d  e a c h  o f  w h ic h  req u ires its  o w n  ap p rop ria te  m e lt in g  tem p era tu re . H o w e v e r ,  

c a s t in g s  o f  m o st  m e ta l u su a lly  h a v e  c o m m o n  c a s t in g  d e fe c ts . M o s t  fa c to r ie s  h a v e  

in cu rred  su b stan tia l r e v e n u e  lo s s  from  c a s t in g  d e fe c t  a n d  r e je c te d  p rod u ct. T h e  

c a v it ie s  d e fe c t  fro m  g a s  in  p r o c e ss  is  o n e  o f  th e  p r o b le m s  c o m m o n ly  fo u n d  in  

fou n d ry . M e a su r e s  to  c o n tro l sa n d  a d d it iv e s  in  sa n d  m o ld in g  p r o c e s s  are th e  k e y  

fa c to r  to  s o lv e  th e  g a s  c a v it ie s  d e fe c t . T h e r e fo r e , th e  c a u s e  o f  g a s  c a v it ie s  d e fe c t  in  

s te e l  c a s t in g  is  an im p ortan t is su e  to  study.

Objectives

T h e  o b je c t iv e s  o f  th is  stu d y  w ere:

1. T o  stu d y  an d  a p p ly  th e  m e ta llu r g ic a l k n o w le d g e  to  th e  fo u n d ry  p r o c e s s  

u s in g  an  a ctu a l c a s e  stud y.

2 . T o  stu d y  th e  c o rre la tio n  b e tw e e n  sa n d  p r o p e r tie s  an d  g a s  c a v ity  d e fe c t ,  

s o  th a t p in h o le  a n d  b lo w h o le  c a n  b e  r e d u c e d  b y  c o n tr o ll in g  sa n d  p rop erties .
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Scope

T h e  g o a l o f  th is  w o r k  is  to  in v e s t ig a te  th e  e f f e c t  o f  sa n d  p r o p er tie s  o n  

c a s t in g  d e fe c ts , fo c u s in g  o n  p in h o le s  an d  b lo w h o le s  in  s te e l  c a s t in g . T w o  m a jo r  

p r o p er tie s  o f  sa n d , i .e . p e r m e a b ility  a n d  % lo s s  o n  ig n it io n , w e r e  c h o s e n  to  

co r r e la te  w ith  th e  o c c u r r e n c e  o f  c a s t in g  d e fe c t . T h e  d e fe c ts  are  m e a su r e d  b y  

s te r e o lo g ic a l  te c h n iq u e  an d  th e  co r r e la tio n s  are in v e s t ig a te d  b y  s ta tis t ic a l te c h n iq u e  

(A n a ly s is  o f  v a r ia n c e , A N O V A ). G rain  fm e s s  n u m b er , c la y  c o n te n t , sta rch  c o n te n t  

a n d  m o is tu re  c o n te n t  are c h o s e n  a s  v a r ia b le s  fo r  p e r m e a b ility  a n d  %  lo s s  o n  

ig n it io n . T h e  le v e ls  o f  v a r ia tio n  are 4.5 a n d  6.5 %  o f  c la y , 0.5 a n d  1 % o f  starch ,

2.5 a n d  4 %  o f  m o is tu re  an d  tw o  le v e ls  o f  g ra in  f in e s s  n u m b er , w h ic h  are  k n o w n  

a fter  sa n d  te s tin g . T w o  le v e ls  o f  p o u r in g  tem p era tu r es  o f  a b o u t 1550 °c a n d  

1620 °c are s e le c te d  to  in v e s t ig a te  th e  d if fe r e n c e s  o f  lo w  a n d  h ig h  p o u r in g  

tem p era tu r es  o n  th e  p in h o le  an d  b lo w h o le  o c c u r r e n c e . B y  d e s ig n  o f  

e x p e r im e n ta tio n  (D O E ), th e  tw o  le v e ls  w e r e  c h o s e n  to  m a k e  lin e a r  r e la tio n s . In 

a d d it io n , c o m p r e s s iv e  stren g th  te s t in g  w a s  d o n e  fo r  c o m p le t io n  o f  sa n d  p r o p erties  

data.

Expected Benefits

1. T h e  stu d y  w i l l  b e n e f it  th e  fo u n d ry  in d u stry  s in c e  it  is  e x p e c te d  th a t th e  

a m o u n t o f  d e fe c ts  w i l l  b e  r e d u c e d  i f  th e  ro o t th e  c a u s e s  o f  d e fe c ts  are  d e term in ed .

2 . S tu d en t c a n  g e t  an  e x p e r ie n c e  in  s tu d y in g  o f  p in h o le  a n d  b lo w h o le

red u ctio n .
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