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Abstract— We know that there are various type problems 

occurred in moulding and casting processes as well as the cast 

materials are changed and physical conditions are changed. 

In some cases of the materials the special type moulds are 

required with special type mould properties to perform the 

casting operation efficiently. Besides it the casting operation 

also may be improved by using some improvements in 

material structure, steps used in casting process and in other 

various technical factors like velocity, pressure and density 

etc. These improvements may be different-2 for different-2 

type materials due to their different physical and material 

properties. 
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I. INTRODUCTION 

We can find the excellent results by using some important 

steps in moulding and casting process and may obtain the 

good products in less time consuming. As well as the size of 

the product is increased the chances of defects are also 

increased together fastly. So here it becomes difficult to 

maintain the quality of the casting. To avoid the such type 

problems the extra better arrangements and developments are 

required. 

II. METHODOLOGY OR LITERATURE SURVEY 

A. Methodology related to mould used for casting process – 

If the sand moulds are used for casting process, then here the 

various type important properties are required like 

permeability, refractoriness, hardness, stability and corrosion 

resistance etc. which makes the mould to work efficiently. 

Besides it for large size castings these properties are desired 

sufficiently to avoid the various type defects. As well as the 

material is changed these mould properties are also changed 

differently according their requirements. Here we can provide 

some categories of design of the moulds at base of melting 

temperature of filling material and at base of their densities. 

B. Methodology based on the melting point of material and 

their material properties – 

As well as the melting point of the metal to be filled is 

increased the various type mould properties are also changed 

sufficiently. Like the impact strength, refractoriness, 

permeability and stability etc. type properties are desired 

sufficiently. While for low melting point material the 

permeability, corrosion resistance, stability and flowability 

etc. type properties are desired sufficiently. In some metal 

castings the gases are passed fastly than other metals. Some 

metals are frozen fastly. Some metals have the low 

flowability and some have the high flowability. Some metals 

provide the high turbulence while some metals have the low 

turbulence. Some materials have the low density while some 

metals have high density. So it is clear that the mould should 

be prepared in such a way that it is capable to cast the 

maximum type metals as far as possible. 

C. Methodology related to improvement in technique used 

in casting process – 

Generally there are some important terms used to follow the 

technique or process provided for particular metals like time 

of pouring, time to flow through the channel, time of freezing 

and the physical properties required as velocity, temperature, 

pressure and density of the metal to be filled. Some metals are 

frozen fastly so here the fast pouring and fast running steps 

are required. But here some special arrangements are required 

to achieve it clearly without any hindrance and defects. Some 

materials may create the high turbulence during fast casting 

process so here some different techniques will be required to 

avoid it. Hence some type metals may release the gases fastly 

in environment during casting process so here such type 

arrangements are required which may provide the fast release 

of gases in environment. 

D. Methodology related to environment conditions – 

The environmental conditions also affect the casting process 

and due to this the casting defects may develop in the 

products. First the moisture should not be present in the 

environment where the casting process is done. The 

environmental air should be clean and fresh and there is no 

air pollution otherwise the various type oxides may be 

developed over the surface of the castings. 

E. Methodology related to additives used with the molten 

metal – 

The required additives used may improve the various type 

properties of the metal to be cast like flowability, hotness, 

required permeability, steady freezing rate and surface finish 

etc. For this we will have to select the proper additives for 

proper type material castings. For casting of low melting 

point metals the lead, paraffin mom, graphite etc. may be used 

as lubricant to increase the viscosity or flowability between 

mould surface and metal surface. While for high melting 

point metals the tin may be used as lubricant to increase the 

viscosity or flowability between the mould surface and metal 

surface. 

III. ANALYSIS  

A. Analysis over the design of the mould – 

To improve the flowability of the molten metal the runner 

crossection should be triangular. The pressure of the molten 

metal should be sufficient so that it may reach to the every 

small part of the cavity. For this the sprue height is extended 

up side like following given fig.(A). 
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 To increase the non mixing of the molten metal to 

the air the air present in the cavity should be extracted out by 

using the way of  riser  before pouring the molten metal. To 

reduce the turbulence occurred in the molten metal the three 

or four strainers will have to use at same gap. Here the size of 

the holes provided should be small as far as possible about 

0.5 to 1 mm. By using the strainers of the flow of the molten 

metal becomes straight and uniform. To avoid the wastage of 

the molten metal and to reduce the filling time of the cavity 

the length of runner should be minimum as far as possible. It 

is also necessary for the metals which are frozen fastly. 

B. Analysis over the relationship between the pressure 

applied (p) by the molten metal, volume of cavity (V), velocity 

of the molten metal (v) through the runner, density of the 

molten metal (ρ) and height of the sprue (h) – 

Then by Buckingham’s π theorem → 

f (p, V, v,  ρ, h) = 0 →   Equ.(A) 

    So the number of variables  

    (n) = 5 

Now on putting the dimensions of all variables → 

V = (L3),   μ = (ML-1 T-1),   ρ = (ML-3), p = (ML-1 T-2), h = 

(L) 

So it is clear that the number of dimensions (m) = 3 

So  the  number   of     π terms = 5-3 = 2 

So we can write as                     f1(π1 ,π2) = 0 → Equ.(B), 

where 

π1 = (ha1.vb1.ρc1 .p) →   Equ.(C) 

π2 = (ha2. vb2. ρc2. V) →   Equ.(D) 

Now on putting the all dimensions at both sides of the of 

equation (C) → 

(M0L0T0) = {(L)a1. (LT-1).b1 (ML-3) c1. (ML-1 T-2 )} 

On comparison of dimensions at both sides → 

a1+b1 -3c1 - 1 = 0 Equ.(E)        c1 +1 = 0  or      c1 = -1 

- b1  - 2 = 0 or   b1 = -2 

Then from equation (E) →     

 a1 = 0  

Then again from equation(C) – 

π1 = (h0.v-2.ρ-1. p) 

π1 = { p / ρv2 } →   Equ.(F) 

 Now on putting the all dimensions at both sides of the 

equation (D) → 

(M0L0T0) = {(L)a2. (LT-1).b2 (ML-3) c2. (L3) } 

On comparison of dimensions at both sides → 

a2+ b2 -3c2+ 3= 0 →     Equ.(G)      -b2 = 0   or    b2 = 0 

c2  = 0 

Then from equation(G) → 

a2 = -3 

Then again from equation(D) – 

π2 = (h-3.v0. ρ0 . V) 

π2 = { V/ h3} →   Equ.(H) 

Then from equation (B) → 

f1 {(p / pv2) / (V/ h3)} 

Then   p / ρv2 = ɸ (V/ h3) 

p =  ρv2 ɸ (V/ h3) →   Equ.(I) 

Now if  ɸ (V/ h3) is taken as constant then from equ.(I) → 

         p  α  ρv2  →     Equ.(J) 

 Hence it is clear that the pressure applied by the 

molten metal depends on the density (ρ) of the molten metal 

and its velocity (v) through the runner. Means for dense metal 

the low velocity is sufficient to obtain the good pressure of 

molten metal. 

C. Analysis over the relationship between the pressure 

applied (p) by the molten metal, viscosity of the molten metal 

- 

Then by Buckingham’s π theorem → 

f (p, μ, v,  V, t) = 0 →   Equ.(A) 

    So the number of variables  

    (n) = 5 

Now on putting the dimensions of all variables → 

V = (L3),   μ = (ML-1 T-1),   v = (LT-1), p = (ML-1 T-2), t = (T) 

So it is clear that the number of dimensions (m) = 3 

So  the  number   of     π terms = 5-3 = 2 

So we can write as                     f1(π1 ,π2) = 0 → Equ.(B), 

where 

π1 = (Va1.vb1.pc1 .μ) →   Equ.(C) 

π2 = (Va2. vb2. pc2. t) →   Equ.(D) 

Now on putting the all dimensions at both sides of the of 

equation (C) → 

(M0L0T0) = {(L3)a1. (LT-1).b1 (ML-1T-2) c1. (ML-1 T-1 )} 

On comparison of dimensions at both sides → 

3a1+b1 -c1 - 1 = 0 Equ.(E)        c1 +1 = 0  or      c1 = -1 

- b1  - 2c1 -1= 0 or   b1 = 1 

Then from equation (E) →     

 a1 = -1/3  

Then again from equation(C) – 

π1 = (V-1/3.v1.p-1. μ) 

π1 = { μv / pv1/3 } →   Equ.(F) 

 Now on putting the all dimensions at both sides of the 

equation (D) → 

(M0L0T0) = {(L3)a2. (LT-1).b2 (ML-1T-2) c2. (T) } 

On comparison of dimensions at both sides → 

3a2+ b2 -c2 = 0 →       Equ.(G)       

c2  = 0 

- b2  -2 c2+1 = 0   or    b2 = 1     

Then from equation(G) → 

a2 = -1/3 

Then again from equation(D) – 

π2 = (V-1/3.v1. p0 . t) 

π2 = { vt/ V1/3} →   Equ.(H) 

Then from equation (B) → 

f1 {μv / pV1/3) / (vt/ V1/3)} 

Then μv / pV1/3  = ɸ (vt/ V1/3) 

μ = {(pV1/3)/v} ɸ (vt/V1/3) 

μ = (p/v) ɸ (vt)  →   Equ.(I) 
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Now if  ɸ (vt) is taken as constant then from equ.(I) → 

       μ α (p/v)    →    Equ.(J) 

 Hence it is clear that to obtain the low viscosity of 

the molten metal the pressure applied by the molten should 

be low and its velocity should be high. Here to obtain the high 

velocity the height of the sprue should be sufficient like in 

given fig.(A). The low viscosity assists to enter the molten 

metal in thin sections also. 

D. Analysis over the relationship between the viscosity (μ) 

of the molten metal, its density (ρ) and its velocity (v) – 

According the following equations → 

p α ρv2   and  μ α p/v 

we can write as as → μ α ρv   →  Equa. (K) 

According equation (K) it is clear the molten metal will have 

the low viscosity if its density is low and flowing over the 

sloped path to increase the velocity. Means the runner should 

be sloped some downside from the basin. 

E. Analysis over the arrangement provided to release the 

gases from the mould to the atmosphere – 

It is very important task to release the gases in the atmosphere 

properly which are produced at the time solidification of the 

molten metal. It is highly responsible to develop the various 

type defects in castings as blow holes, slag inclusion, 

porosity, scaling over the surface etc. To provide the proper 

release of the gases from the molten metal the small diameter 

hollow bars should be fixed over the mould surface as fig.(A). 

These bars should be made of such type materials which have 

the high refractoriness and high internal finish properties. By 

this the gases may exit fastly and clearly. Besides it the 

exhaust fan also may be fixed over the upper surface of the 

mould to extract the gases fastly through the holes. 

IV. FINAL RESULT  

Hence the casting process may be improved sufficiently and 

may be obtained defect free in less time consuming by 

providing some required changes as given above. 

V. CONCLUSION  

If such type changes are provided to improve the internal 

structure of the molten metal and proper casting process then 

it is possible to achieve the casting with good quality and 

finish.  

 Mostly the big size castings are prepared by sand 

casting method so it becomes very important to improve it 

sufficiently. For the different-2 metals the required changes 

may be little different so we may develop the particular 

number of standards at base of material, physical and 

chemical properties of the metals and at base of their behavior 

at time of casting process. 
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