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Chapter III

Fundamental Data

T h e  p re lim in a ry  d a ta  w e r e  r e c e iv e d  fro m  tw o  a u to m o b ile  parts fo u n d ry  

fa c to r ie s . T h is  d a ta  in d ic a te d  th at th e  p in h o le  d e fe c t  is  th e  m o s t  s e r io u s  p r o b lem .

%  O f  to ta l d e fe c t  (fa c to r y  1).

%  O f  to ta l d e fe c t  ( fa c to r y  2 ).

Figure 3-1. P lo ts  o f  r e la t iv e  a m o u n t o f  c a s t in g  d e fe c ts ,  rep o r ted  b y  th e  sa m p lin g  

fa c to ry  n u m b er  1 (c a s t  iro n  fo u n d ry  fa c to ry ) a n d  fa c to r y  n u m b e r  2  (w e a r  an d  h e a t  

r e s is t in g  s te e l factory ).
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In  th e  s a m p lin g  fa c to r ie s , stan d ard  s p e c if ic a t io n s  h a v e  to  b e  a d ju ste d  fo r  

th e  c o n v e n ie n c e  in  lo c a l en v iro n m en t. T h e  d a ta  b e in g  a n a ly z e d  w e r e  sa n d  te s t in g  

rep ort, p o u r in g  rep ort an d  sp e c if ic a t io n  data. T h e  r e su lts  o f  a n a ly s is  are  s h o w n  in  

T a b le  3 -1  a n d  3 -2 . T h is  is  u se d  a s  g u id e lin e s  o f  fa c to r s  s e tt in g , a c c o r d in g  to  th e  

s p e c if ic a t io n s  th at are sh o w n  in  T a b le  3 -3  a n d  3 -4 .

Table 3-1. D a ta  o f  fa c in g  sa n d s, c o l le c te d  fro m  th e  fa cto ry .

P ro p er tie s N u m b e r  
o f  sa m p lin g s

U n it A v e r a g e M a x M in U p p e r  
c o n tro l lim it

L o w e r  
c o n tro l l im it

M o is tu r e 1 18 % 3 .0 3 .2 2 .8 3 .4 2 .6 0
C o m p . Str. 101 g /c m 2 5 7 5 .0 6 0 0 .0 5 2 5 .0 6 4 4 .0 5 0 0 .0

P e r m e a b ility 16 - 2 1 2 .8 2 7 5 .0 2 0 0 .0 2 8 0 .0 1 5 6 .7

Table 3-2. D a ta  o f  b a c k in g  sa n d s, c o l le c te d  fro m  th e  fa cto ry .

P r o p e r tie s N u m b e r  
o f  sa m p lin g s

U n it A v e r a g e M a x M in U p p e r  
c o n tr o l lim it

L o w e r  
c o n tr o l l im it

M o is tu r e 1 18 % 3 .6 3 .8 3 .4 4 .0 3 .1 3
C o m p . Str. 101 g /c m 2 1 0 7 0 .0 1 1 0 0 .0 1 0 4 0 .0 1 1 4 1 .0 1 0 0 0 .0

P e r m e a b ility 17 - 1 7 9 .4 2 0 0 .0 1 5 0 .0 2 3 2 .6 1 2 6 .2
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Table 3-3. S p e c if ic a t io n s  o f  c h r o m ite  sand.

C o m p o s it io n s  o f  c h r o m ite  sand . C o n tr o llin g  r a n g e s  o f  s p e c if ic a t io n s

C h r o m ite  sa n d  9 4 .7 %  
B e n to n ite  4 .5 5  %  

S tarch  0 .7 6  %
P e r m e a b ility  2 0 0 - 4 0 0  

C o m p r e ss iv e  stren g th  5 0 0 - 6 0 0  g /c m 2 
M o is tu r e  2 .5 - 2 .7  %

Table 3-4. S p e c if ic a t io n s  o f  b a c k in g  sand .

C o n tr o llin g  ra n g es  o f  s p e c if ic a t io n s

P e r m e a b ility 1 5 0 -2 5 0
C o m p r e s s iv e  stren g th 1 0 0 0 -1 1 0 0  g /c m 2
M o istu r e 3 .4 -3 .8  %

H y p o th e s is  fo r  c a u s e s  o f  p in h o le  a n d  b lo w h o le  is  s h o w n  in  T a b le  3 -5 , a s  

w e l l  a s  f is h b o n e  d ia g ra m  in  F ig u re  3 -2 .

D e s ig n  F la sk  M o ld in g  sa n d  M o ld in g  M e lt in g
Cope height \

Vent \  1
\  Vent h ole------+

Too thin -A (Flask) \
thickness 1 \

\  V en tho le-----\
(Bottom plate) \\  (

-Too much water 
in mold sand

Mold too hard 
■ Vent no good 

-  Mold wash 
Permeability low F  Chill

Chaplet
Combustible 
material high

Melting temperature low 
-  Pouring temperature low 
l— Metal oxidation 

-  Moisture o f lined mat. 
Moisture o f mat. charged 

•Too much w atei\- Vapour in blast 
In mold

Gating design 
no good

P a ttern  G a tin g  d e s ig n

PinHole,
Blowhole

Permeability low 
Moisture high 

C-Vent no good 
Wash

C o r e  sa n d  M e ta l

-  Ladle dry not enough 
Rusty metal^- Pouring temperature low 

•Pouring speed low 
-Slag included

P o u r in g

F ig u r e  3 -2 . Fishbone diagram of pinhole and blowhole[14].
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Table 3-5. C a u s e s -E f fe c ts  o f  s o m e  c a s t in g  d e fe c t s 1131

D e fe c t
O p era tin g

F a cto r
Blows Shrinks 

Cold shut
Misruns Inclusion Expansion Rough

Surface

D e s ig n * * * * * *

P a ttern  e q u ip m e n t - * * - - *

F la sk  e q u ip m e n t  
a n d  r ig g in g

* * * * - * *

G a tin g  a n d  r iser in g * * * * * * *

S a n d * *
- * * * * *

C o re * * - * * * *

M o ld in g  p r a c tic e * * - * * * *

M e ta l c o m p o s it io n * * * - - *

M e lt in g  p r a c tic e * * * * * - -

P o u r in g * * * * * * *

M is c e lla n e o u s * - * * * -

* Minor cause, **  Major cause

F ro m  th e  p re lim in a ry  data  fro m  th e  sa m p lin g  fa c to r ie s , th e  s c o p e  o f  th is  

w o r k  w i l l  fo c u s  o n  ra n g es  o f  s p e c if ic a t io n  o f  sa n d  m ix in g . T h e  r a n g e s  o f  

c o n tr o ll in g  d a ta  in  th e  fa c to ry  c a n  b e  c o m p a r e d  w ith  th e  litera tu re  su r v e y  a s  

fo l lo w s :

1. M o is tu r e  o f  a b o u t 2 .5 -2 .7  % , th e  co n tr o l l im it  o f  a b o u t 2 .6  to  3 .3 5  %.

2 . C la y  c o n te n t  o f  a b o u t 4 .5 5  %; c o m m o n  v a lu e  m e n t io n e d  in  th e  litera tu re  

is  4  to  5 %

3 . S tarch  c o n te n t o f  a b o u t 0 .7 6  % , c o m m o n  v a lu e  m e n tio n e d  in  th e

litera tu re  is  0 .5  to  1 %
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