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Abstract: Casting is one of the most ancient techniques/method used for manufacturing parts. It is usually applied to 

manufacture near net shape components. Today, there has been several casting techniques developed, each with its own 

characteristics features, applications, advantages and disadvantages. During selection of any casting process, it should be 

kept in mind, no one method of casting process which produce or provide defect free casting, some defect is always present. 

So we use those process they give optimum result. The traditional method of metal casting is the sand casting. Sand casting, 

which uses sand as the mold material, it is also the least expensive method as compared to other casting techniques. The 

purpose of this work is to review and analyze or identify the various perspectives of casting & give a wholistic approach 

about casting such as technology used in casting, software used, methods, algorithm, theorem used in casting process, types 

of defect occur, and compare few important parameter of sand casting with others types of casting process all of us done by 

based on available knowledge, experience of experts & performs experimentally setup of green mold sand casting process. 

Keywords:   Casting, sand casting, green sand casting process, casting yield. 

 

I   INTRODUCTION 

The term “Casting” have various meaning, the meaning of casting it depends on where to use the word casting.  Some definition is 

given here. First definition casting is the choice of actors to play particular roles in a play or movie [1]. Second definition is the act 
of converting between data types [2].Third definition is casting is a manufacturing process in which a liquid material is usually 

poured into a mold, which contains a hollow cavity of the desired shape, and then allowed to solidify. The solidified part is also 

known as a casting, which is ejected or broken out of the mold to complete the process. Casting materials are usually metals or 

various cold setting materials that cure after mixing two or more components together [3].  

In this paper, the word “casting” is related to manufacturing or Mechanical Process, that why we called as mechanical process of 

casting. 
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1.1 Historical Background 

Metal casting is one of the most ancient techniques/method used for manufacturing metal parts [4]. It is usually applied to 

manufacture near net shape components around 6.5million kg of casting are produced every year. The most common materials used 

for casting are grey iron, ductile iron, aluminum alloys and copper alloys [5]. Dating back to approximately 4000 B.C when copper 

was cast for making various objects. The metal casting process involves pouring or injecting molten metal into a mold cavity, which 
is in the shape of the part to be manufactured. The molten metal is then allowed to cool and solidify, before the metal can be 

removed from the mold. Due to its versatility and economic nature, metal casting has been one of the important near net-shape 

manufacturing technologies [6]. 

II   LITERATURE REVIEW 

 

In this section we deals with what actually done & their view by different author related to casting, different types of casting 

process, casting defects, optimization of parameter & many more parameter related to casting. 
Choudhari et. al. worked on the shrinkage defects minimized approach by an intelligent method and simulation using casting 

software. he used Traditional casting approach for developing a new part involves manual method design of the 2D drawings of the 

cast part. This is followed by fabrication of tools, conducting trial runs and inspection. The simulations results were compared with 

the experimental trial and the comparison was found to be in good agreement. Vekariya et. al. shown the capability of 

generalization and prediction of pattern characteristics such as linear shrinkage, surface roughness and penetration of the wax 

patterns in IC process within the range of experimental data. The maximum deviations between experimental and fuzzy predicted 

values are minimal. Shruthi Y C et. al. they shows overall change in production parameters of interest in a foundry when casting 

production is shifted from green sand mould process to shell mould process. provides how and to what extent various parameters 

increased which intern have great influence customer satisfaction and hence on profit margins. Nawi et al. worked on Auto Pour in 

Sand Casting Process. They describe the process of pouring automation in sand casting producing brake drums where several 

parameters such as The cycle time, rejection rate, dimension, chemical composition and tensile strength have been analyzed, then 

compare with manual process. Singh et. al.  investigate the basic industrial layout planning is applied to systematic layout planning 
(SLP) method in which showed step-by-step of plant design from input data and activities to evaluation of plant layout. Siva.T et. 

al. analyzed the riser, which were consists of two steps. They were designing and experimental analysis. Compared with the 

simulation results, in order to prove that the riser dimensions obtained from the computer simulation are optimal and produce sound 

casting. Singh et. al. they improve efficiency of the Plant layout by using various industrial engineering techniques. & overall 

productivity of company by eliminating and minimizing the problems by changing Plant. Sowden et. al. investigate and improved 

casting integrity which is essential for providing components that meet design criteria for strength and fatigue performance by Using 

casting simulation software. Banchhor et. al. analyzed the various process and product design parameter in the green sand casting. 

Shukri et. al. worked on the computer aided rigging system design Approaches has been developed based on knowledge base built 

from the practice of expertise and developed casting technology. Mauder et. al. describes an original algorithm for obtaining such 

control parameters which ensure the high production rate and the high quality of products as well. This algorithm is based on the 

keeping surface and core temperatures in the specific ranges corresponding with ductility of steel. The optimization algorithm is 
performed by our fuzzy-logic interface and runs in off-line version. Its results can be used as a preparation tool for the real casting 

process. The problem of the optimization of continuous casting process and finding its optimal parameters can be efficiently solved 
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by our algorithm. Prasath K   he applied to any standard feeder shape as the volume and area can be calculated by geometrical 

formulae by using genetic algorithm solver in matlab. Tavakoli et. al. they combines finite-difference analysis of the solidification 

process with evolutionary topology optimization to systematically improve the feeding system design. Hebsur  et. al. In the present 

work a 3D component model was developed using casting simulation software Adstefan to evaluate possible casting defects for 

sand casting of flywheel. This was used to simulate fluid flow and solidification of sand casting of flywheel. Casting simulation and 

result analysis was done to predict the molten metal solidification behavior inside the mold. Abed. he worked on the experimental 

and theoretical results of the solidification time & mechanical properties such as compressive strength & elastic modulus of 

material. This shows the comparisons of sand casting with die casting by using same alloy materials. He tells us Aluminum-% Sn 
alloys in sand casting is always greater than the solidification time of Aluminum-% Sn alloys in die casting. Jadhav  et. al.  review 

on yield improvement in gating system .casting produced by foundry improper design of gating framework and riser system result in 

internal shrinkage which is a major defecting cast product by using computer-aided casting process design tool with CAD, 

simulation, and optimization techniques. John Campbell’s shows the Casting Rules for reliable casting over a lifetime of work in 

the foundry industry & explain the various definition related to casting. Valencia. he worked on thermo physical data needed for 

processing modeling of castings. The properties considered are specific heat capacity, enthalpy of melting, solidus and liquidus 

temperatures, coefficient of thermal expansion, density, surface tension, viscosity, electrical and thermal conductivity, and 

emissivity appropriate to metals, alloys, and molds. And he also measures their properties.  Hossain et al. they investigate the 

physical and mechanical properties wax materials using uniaxial compressive strength test. This study explores the potential of 

diametral stress-strain behavior of natural beeswax and synthetic paraffin wax samples by the uniaxial compressive test to measure 

their strength. N. Ukrainczyk et al.  worked on Thermophysical properties of Five Commercial Paraffin waxes produced by major 

Croatian oil company, INA d.d. Rijeka. An experimental investigation has been conducted, Based on results he obtained, the 
investigated paraffin waxes were evaluated in regard to their applicability as phase change material for latent heat thermal energy 

storage. The temperatures and enthalpies of melting and solidification (latent heat capacity) and specific heat capacities of solid and 

liquid paraffin waxes were measured by differential scanning calorimetry (DSC). The thermal diffusivity of paraffin waxes was 

determined utilizing transient method. The densities and the coefficient of thermal expansion were measured using Archimedes 

methods. Gang Pu et al.  he enhancing the performance of paraffin wax based materials for barrier coating applications. he 

enhances stiffness, strength and ductility of the formed Nanocomposite The thermal stability of wax/clay nanocomposites were 

investigated using dilatometry. Weldeanenia et al worked on  sand casting parameters for casting trash plate applicable for roller 

stand used in sugar factories by using CATIA software and ANSYS software. their aim is to provide sound casting.and focus on 

mixed research  (experimental and theoretical) methods that include physical observation, photographic analysis, interview, testing 

and simulation methods were used. Chen et  al. They determine the optimal gating system of sand casting of Al A356 alloy part and  

improve the  quality  of casting. They combined Taguchi method, ANOVA, RSM model and CBQPSO algorithm First, the Taguchi 
method and ANOVA was used to determine the significant process parameters. Subsequently, the RSM model was used to establish 

the relationships among significant process parameters and response objectives, including filling time, solidification time and oxides 

ratio. Finally, a CBQPSO algorithm was used to determine the combination of optimal process parameters and optimal gating 

system through the trade-off solutions of the multi-objective optimization problem. Abd Rashid et. al. worked on packaging 

industry prefers to use hot melt adhesive based on polyolefin due to the fact that polyolefin provides ease of processing, low off-

taste, low smell and heat-seal ability. he shows Ethylene Vinyl Acetate (EVA)-based hot melt adhesive with the same properties of 

polyolefin-based hot melt adhesive (HMA)  
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III   ROLE OF CASTING IN PRESENT SCENARIO  

Casting is one of the best methods for production of mechanical components due to it provides good strength and reliability of 

components. There are various casting processes by which the production of metallic components is done [7]. A certain industry 

survey showed that 60% of all manufactured parts were not made exactly as represented in the drawings [8]. In the present day 

scenario, there is a major production of metallic components done by casting process. Casting played a major role in the industrial 
revolution and remains the basis of current manufacturing equipment and manufactured goods [9]. Castings offer a unique balance 

of quality and cost, which is attractive to many rail, car, builders and owners alike. If the process is utilized correctly, complex 

fabrications can be poured as castings, allowing for both time and cost savings. However, geometric complexity can lead to 

challenges in achieving repeatable quality in castings. There is no doubt that casting as a process involves so many parameters such 

as melting temperature of the charge, temperature of the mould, pouring speed, pouring temperature, composition, microstructure, 

size of casting, runner size, composition of the alloy and solidification time just to mention [10].  

Production of the castings is aimed at providing a high quality product, free from defects [11].Castings are high-tech products which 
are integration of materials, metallurgy, casting, heat treatment, welding, measurement, etc., Although some new casting 

technologies prosper, for example: lost foam casting and die casting, the green sand casting technology is still the most important 

and popularly which used method for mass production of small and medium weight casting [12]. 

 

Fig 1 Parts of Typical Sand Casting System [13] 
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3.1 Casting process 

The casting process basically involves pouring molten material into a mold cavity then allowing it to solidify for some time, after 

that removing the casting from the mold. In practice, usually foundries receive designs from engineering department, and there is a 

little to be workdone towards the component shape, hence the consideration must be given to the mold design. The most important 

element in mold design is rigging system (gates and risers) design. Among different casting processes, sand casting is the most 
widely used process for both ferrous and non-ferrous metal [14]. The design of castings with the aim at the optimal utilization of 

material, energy and other resources while ensuring defect-free products. Solidification of the molten material after being poured 

into a mold cavity is an important phase in the casting process which greatly effects on product quality and yield. If proper design is 

not achieved then we can use software to minimize this problem. Thus the traditional trial-and-error design cycle on the foundry 

floor has been replaced with trial-and-error on the computer [15]. Some Applications of casting is Cylinder blocks, Piston, Piston 

ring wheels, Housings etc[16]. 

 

Fig 2 Block diagram of casting process [16] 

3.2 Gating System of casting 

The gating system refers to those channels through which the molten material flows from ladle to the mold cavity. The use of a good 

gating system is even more important, if the casting is produced by a gravity process, like sand casting. If poor gating techniques are 

used invariably, lower casting quality is achieved, because of damage on the molten received during the flow through the gating 

system [12]. In general, the term used for describing the cross sectional area of the gating components is known as “Gating Ratio”, 

generally defined as the ratio of sprue area to the runner area to total gate area. 
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In gate and runner dimension: Gating ratios it is expressed as the ratio of sprue area to the total runner area to the total in gate 

area. 

Gating ratio = Sprue area: runner area: ingate area 

 

Fig 3 Types of gating system 

3.2.1. Pressurized Gating System: A pressurized gating system is known to as which maintain the back pressure on the gating 

system by restricting the fluid flow at the gates, this type of gating generally requires the total gate area not to be greater than the 

area of the sprue. Choke is a very important area in the gating system where it determines the mould filling time for the metals with 

huge amount of solid impurities generally uses the pressurized gating system. 

3.2.2. Non-Pressurized Gating System: Where the restriction in the flow of the fluid is near to the spruce is known as Non-

Pressurized gating system. Here the choke of this type of the system is near sprue or at the end of the sprue or exactly below the 

sprue where the solid impurities are less and the metal tends to solidify at faster rate uses this type of gating system. 

3.3 Mold filling (Pouring) rules 

Mould filling is a very small event in casting manufacturing but its impact is huge on casting life cycle, as internal soundness and 

quality depend on it. The mould filling characteristics mainly depend on geometry of cast component, alloy composition, mould 

material, mould coating, gating system, pouring temperature, and filters. 

Some important point should be kept on mind: 

1. Pouring rate should be optimum. 

    a) Too slow: Flowing metal stream freezes 

    b) Too fast: Erosion and turbulence 

2. Establish non-turbulent metal flow 

3. Systematically fill the mold cavity with metal of minimally degraded quality. 

4. Keep the sprue continuously filled during pouring 
5. Better Utilization of mould material: The utilization of mould material is measured in terms of material used for melting to sand 

ratio. More the material used for melting to sand ratio, more is the mould material utilization and more is the packing density. 

Therefore more castings can be made from a fixed amount of sand volume which leads to cost reduction.  

Gating 
System 

1.Pressurized 
gating system 

2.Non- 
Pressurized 

gating system 
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6. Metal to sand ratio: It is the ratio of the sum of weight of casting(s), weight of gating system and weight of feeder(s) to the weight 

of sand used in a mould.    

 

3.4 Types of Casting Process 

There are different types of casting process are available. Selection of one of the best type of casting process  is also important 

because some casting process are good in economical perspective, some are good in quality & particular type of shape & material 

(metal or non- metal), some one good for easily utilization of materials. Here we discuss, only few casting process.  

                                                                 

Fig 4 Flow diagram of all types casting process 

 

 

Casting 

 Process  

Non-expendable 

(permanent) mold 

casting 

Die Casting 

Gravity Casting 

Centrifugal Casting 

Continuous Casting 

Slush Casting 

Low-pressure Casting 

Vacuum Casting 
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(non-permanent) 

mold casting 

Sand Casting 

Plastic Casting 

Shell Casting 

Plaster Casting 

Carbon-dioxide molding 

Investment casting 
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The casting process is mainly subdivided into two distinct groups: 

3.4.1 Permanent mold processes - is a metal casting process that employs reusable molds ("permanent molds"), usually made from 

metal. The most common process uses gravity to fill the mold, however gas pressure or a vacuum are also used. Common casting 

metals are aluminums, magnesium, and copper alloys. Other materials include tin, zinc, and lead alloys and iron and steel are also 

cast in graphite molds. Permanent mold casting is typically used for high-volume production of small, simple metal parts with 
uniform wall thickness [17] Typical products are components such as gears, Splines, wheels, gear housings, pipe fittings, fuel 

injection housings, and automotive engine pistons. 

Advantages of Permanent mold processes Disadvantages of Permanent mold processes 

Good surface finish 

good dimensional accuracy 

High production rates.  

High tooling cost so, uneconomical for small production  

Limited to low-melting-point metals 

Short mold life 

 

3.4.1.1. Continuous Casting Process: The continuous casting process provides the formation of solidified metal called slabs or 

billets that are obtained by the passage of liquid steel through several cooling zones. The quality of the final products plays one of 

the most significant roles for final customers, and thus to satisfy them and maintain the highest possible productivity are a key goals 

for each steelmaker [18]. 

The continuous casting is one of the important mass production industrial processes that produce raw ingots for subsequent forming 

procedures. 

 

Fig 5 Horizontal Continuous Casting [19]  
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3.4.1.2. Die casting: This process is used for producing large volumes of zinc, aluminum and magnesium castings of intricate 

shapes. The essential feature of diecasting is the use of permanent metal dies into which the molten metal is injected under high 

pressure (normally 5000 psi or more)[20].  

 

 

Fig 6 Die Casting Process [21]  

3.4.1.3. Slush Casting: Slush Casting is a traditional method of permanent mold casting process, where the molten metal is not 

allowed to completely solidify in the mold. When the desired thickness in obtained, the remaining molten metal in poured out. 

Thus, a hollow skin metal is formed inside the mold. If the cast needs to be thicker, once again molten metal is poured into the mold 

and poured out. This process is repeated until the desired thickness is achieved. Slush casting method is an effective technique to 

cast hollow items like decorative pieces, components, ornaments, vase, bowls, candlesticks, lamps, statues, jewelries, animal 

miniatures, various collectibles, handles for hollow wares, etc 

 

Fig 7 Slush Casting [22] 

 

 

 

 



 
 

INTERNATIONAL JOURNAL OF RESEARCH IN AERONAUTICAL AND MECHANICAL ENGINEERING 
WWW.IJRAME.COM 

ISSN (ONLINE): 2321-3051 

 

Vol.6 Issue.9,  
September 2018 
Pg: -01-30 

                               

 
Sonu S. Bansod 

                    10 
 

3.4.1.4. Vacuum molding: V-process or vacuum molding which was developed by Japanese using unbounded sand and vacuum is 

a perfect substitute for permanent mold and die casting process. Now the process is employed worldwide as an effective method to 

cast quality products in start up and low to medium job. The most highlighted feature of vacuum molding is that the flow of molten 

metal can be controlled. In the vacuum molding process the mold are made is two parts (cope & drag) with each parts attached with 

its vacuum chamber. 

 

Fig 8 Vacuum molding [23] 

3.4.2 Expendable mold processes - uses an expendable mold which must be destroyed to remove casting. Mold materials: sand, 

plaster, and similar materials, plus binders. now present days this are mostly used. it includes: Sand, plastic, shell, plaster, Carbon-

dioxide molding and investment (lost-wax technique) moldings. 

3.4.2.1. Sand Casting Process:  
In sand casting, the molten metal is poured into the cavity, which has a pattern made of wood or metal. The patterns is an exact 

replica of the shape that the metal is to casted .The basic material which is the sand or the clay is usually taken from the banks or the 

lakes. Now a day‟s sand molds are made that can be used for automated casting processes. A variety of patterns is used like the 

match plate and copes and drag pattern for enabling in giving the required shape to the molten metals.  

 

Fig 9 Sand Casting [24] 
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3.4.2.2. CO2 CASTING: CO2 Casting is a kind of sand casting process. In this process the sand molding mixture is hardened by 

blowing gas over the mold. This process is favored by hobby metal casters because a lot of cost cutting can be done. In addition, one 

can be sure of getting dimensionally accurate castings with fine surface finish. But, this process is not economical than green sand 

casting process. The Mold for Co2 Casting is made of a mixture of sand and liquid silicate binder which is hardened by passing Co2 

gas over the mold. 

 

Fig 10 Co2 casting [25] 

3.4.2.3. Plaster mold casting: it is similar technique to sand casting. Plaster of Paris is used to form the mould for the casting, 

instead of sand. This process and the ceramic-mould and investment casting processes are known as precision casting because of the 

high dimensional accuracy and good surface finish obtained [26].  Parts that are typically made by plaster mold casting are lock 

components, gears, valves, fittings, tooling, and ornaments.  

 

Fig 11 Plaster mold casting [27] 
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3.4.2.4 The investment casting process:  The investment casting process involves the production of engineering castings using an 

expendable pattern such as wax. The quality of the final casting mainly depends on the quality of wax pattern and ceramic shell. 

Investment Casting (IC), which was referred as lost wax process.Wax is the most widely used pattern material for investment 

casting process (Wood,1952). However, accuracy of investment casting depends on many factors like: pattern shrinkage, metal 

shrinkage, pattern distortion, size, shape, tree construction, gating, and expansion of ceramic shell during dewaxing and sintering. It 

is essential to understand the relationship among the various controllable parameters and then the important parameters have to be 

identified that influence the quality of the wax pattern 

 

 

 

Fig 12 Investment Casting [28]  

 

Investment casting is known for its ability to produce components of excellent surface finish, dimensional accuracy and complex 

shapes. Investment casting (also known as „lost wax casting‟ or „precision casting‟) has been the most widely used process for 
several centuries.  

 

Now comparing the sand casting process with other rest of the processes with respect to many criteria such as  which types of 

material cast in which casting, their production volume, size of part to be cast, capability of shape, surface finish, dimensional 
tolerance etc refer from table 1 & table 2.    
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Table 1 Comparison of Sand Casting with all other Casting 

Casting Process Materials Production Volume Part Size Shape Capability 

Sand Casting All common metals Minimum quantity 

between 1 and 100 

No maximum size. Size limited 

by carrying capacity of crane. 

All shapes are possible. External undercuts are 

limited due to need to extract pattern from 

sand 

Permanent  

Mold Casting 

Aluminum, Zinc, 

Magnesium, Brass 

Minimum quantity 

about1,000 

About the same as die casting. About the same as die casting. 

Plaster Mold Casting Mainly aluminum and 

copper, 

Minimum quantity about 

10. 

Generally limited to parts 

weighing less than 100 pounds 

Undercuts are difficult to provide. 

Ceramic Mold Casting All common metals Minimum quantity about 

10. 

Generally limited to parts 

weighing less than 100 pounds 

Undercuts are difficult to provide. 

Die Casting Generally aluminum 

and zinc. Brass and 

magnesium are also 

cast 

Generally greater 

than10,000 

Maximum part size usually less 

than600mm (24 inches) 

Almost any shape possible. Internal undercuts 

should be avoided for practical reasons 

Investment Casting Steel Stainless Steel, 

Aluminum, 

Magnesium Brass, 

Bronze, Ductile Iron 

Generally less 

than10,000. 

Maximum size generally less 

than 250mm(10 inches). 

Same as die casting 

Centrifugal Casting Most metals  Large -usually over 100 

pounds. 

Generally rotationally symmetrical, but non - 

rotational parts are possible  

 

Table 2 Capabilities of All major Casting Processes 

Attribute\process Sand Investment Gravity die Pressure die 

Maximum size Several tons Up to 20 kg Up to 50 kg Up to 8 kg 

Dimensional Tolerance >0.6mm >0.1mm >0.4mm >0.05mm 

Surface finish >200RMS >60 RMS >150RMS >30RMS 

Minimum thickness >6mm >1.5mm >4.5mm >0.8mm 

Economic quantity Any number >100 >500 >2500 

Sample lead time 2-10 weeks 8-10 weeks 8-20 weeks 12-24 weeks 

  

In the next section we will be discussing complete details of sand casting process. 

3.5. Sand Casting  

In the this section we will be discussing complete details of sand casting such as basic definition of sand casting process, 

Terminology related to sand casting, Steps of sand casting, Measure quality of sand mold, Types of Sand Molds, Methods of Green 

Sand Moldings, Solidification, cooling & heat remove phenomena of Materials for pure material & alloy, Property related to fluidity 
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of Molten Material, stress occur during process perform, inspection techniques, Tools & equipment used in Sand casting & many 

more. 

3.5.1 Sand casting process 

We manufacture a product by using various method but we choose only those method which are optimum, that is sand casting 

process. Sand castings are produced in specialized factories called foundries.  Sand casting is the most commonly used Casting 

Process because of the cost effectiveness of the process and the easy availability of raw materials. it is an expendable mold type 

process . In this process we use sand as mold material. The Sand used in casting which has a special property that is to resist very 

high temperatures, availability, and low cost. Used for sand, shell, expanded pattern, investment, and ceramic-mold casting 

processes [29].  

In the sand casting process, a pattern is typically made of wood or metal (aluminum alloy, iron alloy, steel alloy). Mold consists of 

cope and drag which are upper and lower half of mold. Where cope and drag separate is known as the parting line. When making a 

pattern, it is necessary to taper the edges so the pattern can be removed without breaking the mold. The pattern is housed in a box 
called the flask. It is a box which holds the cope and drags and then packed with sand. A binder helps harden the sand into a semi-

permanent shape. Once the sand mold is cured, the pattern is removed. This leaves a hollow space in the sand in the shape of the 

desired part. Two-piece molds are clamped together. Molten metal is poured into a pouring cup where it will then travel down a 

sprue and into the gating system. Vent holes are created to allow hot gases to escape during the pour. Ideally, the pouring 

temperature of the molten material is a few hundred degrees higher than the melting point, assuring good fluidity. The temperature 

difference also prevents premature cooling and resulting voids and porosity. After the metal cools, the sand mold is removed and 

the metal part is ready for additional operations, such as cutoff and grinding [30].  

This casting produces automobile components such as brake drums, engine blocks, engine manifolds, cylinder heads, and 
transmission cases. The casting product can then be machined to remove surface imperfections or to add new features by standard 

machining methods such as grinding, turning, milling, and polishing [12, 31] 

1.5.2 Terminology related to sand casting  

 

Fig 13 Sand casting terminology [22] 
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Core: A separate part of the mold, made of sand and generally baked, which is used to create openings and various shaped cavities 

in the castings. 

Pouring basin: A small funnel shaped cavity at the top of the mold into which the molten metal is poured. 

Sprue: The passage through which the molten metal, from the pouring basin, reaches the mold cavity. In many cases it controls the 

flow of metal into the mold. 

Runner: The channel through which the molten metal is carried from the sprue to the gate. 

Gate: A channel through which the molten metal enters the mold cavity. 

Chaplets: Chaplets are used to support the cores inside the mold cavity to take care of its own weight and overcome the metal static 

force. 

Riser: A column of molten metal placed in the mold to feed the castings as it shrinks and solidifies. Which is also known as “feed  

head”. 

Vent: Small opening in the mold to facilitate escape of air and gases [32].  

3.5.3 Steps of sand casting 

The six basic steps in making sand castings are: 

1. Pattern making 

2. Molding and Core making 

3. Melting and pouring 

4. Fettling or Cleaning 

5. Testing & Inspection 

6. Heat treatment 
Now explain the above steps  

Step1. Pattern making: The pattern is an exact facsimile or replica of the article to be cast. The patterns are designed and prepared 

as per the drawing. 

Step2. Molding and core making: The molds are prepared in either sand or similar materials with the help of patterns so that a 
cavity of the designed shape is produced. To obtain hollow portions, cores are prepared separately in core boxes. The molds and 

cores are then baked to impart strength and finally assembled for pouring. Molding can be done either manually or by machines 

depending on the output required. Provision of gates and risers are also made for flow of molten metal. 

Step3. Melting & casting: Correct composition of molten metal is melted in a suitable surface and poured into the molds. The 

molds are then allowed to cool down for the metal to solidify. The castings are finally extracted by breaking the molds. 
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Step4. Fettling or Cleaning: The castings as obtained after solidification carry unwanted projections. Also sand particles tend to 

adhere to the surface of castings. The castings are therefore sent to fettling section when the projections are cut off and surface 

cleaned for further work. The casting may also need heat treatment depending on the specific properties required. 

Step5. Testing & Inspection: Finally, before the casting is dispatched from foundry, it is tested and inspected to ensure that it is 

flawless and confirms to the specifications desired. 

Step6. Heat treatment: heat treatment of casting is sometimes required to improve metallurgical properties. 

Advantages/feature of sand casting Disadvantages of sand casting 

1. Least expensive of all the casting processes, including die and investment casting. 

2. To produce a wide variety of metal components with complex geometries. 

3. The parts produce which can vary greatly in size and weight, ranging from a couple 
ounces to several tons. 

4. Used method for mass production of small and medium weight casting. 

5. Low cost of raw materials. 

6. Sand casting is relatively cheap and sufficiently refractory even for steel foundry used 

7. The most versatile processes in manufacturing because it is used for most metals and 

alloys with high melting temperatures such as iron, copper, and nickel. 

8. Can form complex shapes 

9. Low tooling and equipment cost 

10. Scrap can be recycled 

11. Short lead time possible 

1. Poor material strength 

2. High porosity possible 

3. Poor surface finish and 

tolerance 

4. Secondary machining often 
required 

5. Low production rate 

6. High labor cost 

 

 

3.5.4 Measure quality of sand mold 

The quality of the sand that is used also greatly affects the quality of the casting and is usually described by the following five 

measures: 

1.  Strength - Ability of the sand to maintain its shape. 

2.  Permeability - Ability to allow venting of trapped gases through the sand. A  Higher permeability can reduce the porosity of 

the mold, but a lower permeability can result in a better surface finish. Permeability is determined by the size and shape of the 

sand grains. 

3.  Thermal stability - The Ability to resist damage such as cracking from the heat of the molten metal. 

4.  Collapsibility - Ability of the sand to collapse, or more accurately compress, during solidification of the casting. If the sand 

cannot compress, then the casting will not be able to shrink freely in the mold and can result in cracking. 

5.   Reusability - Ability of the sand to be reused for future sand molds. 
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3.5.5 Types of Sand Molds (Sand Casting or Sand Mold Casting) 

According to the material used in their construction, the molds are of the following 9-types. 

1. Green sand mold, 2.Dry sand mold, 3.skin dry sand mold, 4. Loam sand mold,5. CO2 mold, 6.Resin bonded sand mold, 7.Dry 

sand core mold, 8.Cold box mold process, 9.Composite mold 

The green sand mold used mostly due to they provide moisture to sand and have many advantages. Green sand molds are composed 

of a mixture of sand, binding material (clay) and water or we can say that If the sand contains 2-6% of moisture then the sand is 

called green sand mold [33]. This type of mold is the cheapest and has the advantages that used is readily reclaimed. The Green sand 

casting process is one of the most versatile processes in manufacturing because it is used for most metals and alloys with high 
melting temperatures such as iron, copper, and nickel [34]. Over 70% of all metal castings are produced via a green sand casting 

process 

 

3.5.6 Experiment setup & their experiences 

How & which technique or method used for the process of casting discuss here. 

The ramming time is 5-8min required for our experiment setup. The moisture content in green sand should always be maintained at 

3.3% to 3.6%. It is continuously checked and Maintained during the experiments which provided good results. The number of 

mould that can be filled  by each ladle manually, is mainly depend on ladle capacity and the weight of the molten material .Our the 

crucible capacity is 2-2.5kg.The crucible travel Time is 5-10 sec, which is time required /taken to the distance between the 

furnace/stove and the mould box. Hence the traveling time of the molten material is reduced and the molten temperature is 

maintained effectively. The pouring time also is controlled and interrupted pouring is avoided. Sand mixing time is 25-30min. 

It is divided into three sections 
Before casting perform,   

During casting perform 

After casting perform. 

 

1. Before castings perform prepare the sand mould. 

 

 Green Molding sand

 
                      100% (i.e.10kg) 
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Fig 14 Sand mold preparations 

 

2. During casting, after preparation of sand mould, casting is performed. In this section includes 

Step1.  Making cavity  
on green mold sand. 

Step2. After pouring the 
molten material into the mold 

cavity. 

Step3. After solidification 
of molten material 

 

Step4.  Removal of cast 
product 

 

 

 Fig 15 Before pouring molten material to cast product in sand casting 

3. After casting: after casting complete. Click the picture of casting & measure dimensions of casting & other related parameter. 

 

Fig 16 All Set of Cast Product Made from Mixing of Wax & Hot Melt Adhesive in weight% 
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3.5.7 Methods of Green Sand Moulding 

The principal methods of green sand moulding, which can be used, are as follows: 

        

1. Open sand method: In the method no moulding box (flask) is necessary which is mostly suitable for solid patterns. Foundry 

floor is use as bed of sand & the upper surface of the mould is open to air. There is no head of material the sand may be rammed 
lightly, just hard enough to support the weight of material only. In this method upper surface of casting is not flat or smooth i.e. it 

produced rough surface casting. This method is used for simple casting, floor plates, grills, railings etc. 

2. Bedded- in method: In this method casting done with or without the moulding box .solid pattern are used. The pattern is pressed 

or hammered down to bed it into the sand of the foundry floor or in a drag partially filled with sand to form the mould cavity & rest 

part by the help of cope we done. To ensure that the sand is properly compacted, careful ramming of the sand close to the pattern is 

necessary then the pattern is drawn out and the surfaces of both parts of the mould finished and the cope box replaced in its correct 

position to complete the mould. 

3. Turn-over mould method: this method is very much used and it suitable for both solid patterns as well as split patterns. Molding 

box is must essential. one half of the pattern is placed with its flat side on a moulding box & a drag(the bottom half part of box) is 

rammed and rolled over. it is now possible to place the other half of the pattern and a cope box(the top half part of box) in proper 

position. After ramming, the cope is lifted cope is next replaced on the drag to assemble the moulds [35].   

3.5.8 Solidification of casting Materials and heat remove phenomena 

The process of solidification means the change of material of liquid state into solid state after pouring into the mold is the defining 

event in the life cycle of a casting. The solidification involves three successive stages & solidification process is affected by a 

temperature gradient in three phases which is defined in below: 

 

The solidification involves three successive stages [36] The solidification process is affected by a temperature gradient  

1. Cooling of the liquid material-Cooling Rate can be 

an indication of material quality 

2. Solidification - The rate of solidification greatly 

affects the mechanical properties such as strength, 
hardness, machinability etc. 

3. Finally the cooling of the solid material.  

In the first phase – by heat removal from the casting surface  

In the second phase, in a longer interval – by metal physical 

properties  

In thin-walled castings the velocity of heat transfer from the 
casting surface prevails  

 

The amount of heat that must be removed from a casting to cause it to solidify is directly proportional to the amount of superheating 

and the amount of metal in the casting, or the casting volume. Conversely, the ability to remove heat from a casting is directly 

related to the amount of exposed surface area through which the heat can be extracted and the insulating value of the mold. During 

casting heat transfer occurs from the hot liquid material (metal or non metal) to the cooled mold and the temperature decreases from 

that of the cast to the surrounding temperature.  
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Solidification of casting is affected by thermal-physical properties of an alloy, casting design & Properties of a mould and core 

(ability to remove heat during solidification). It is explain below: 

 

Thermal-physical properties of an alloy – specific 

for each alloy and cannot be changed  

Casting design  Properties of a mould and core – 

their ability to remove heat during 

the casting solidification  

1.Temperature of liquidus and solidus 

(determining the solidification interval together)  

2.Specific weight in the liquid and solid state  

3. Coefficient of thermal expansion  
4. Thermal conductivity  

5. Heat capacity  

6. Specific latent heat of crystallization  

Objects with the same relative 

thickness have the same time of 

solidification under otherwise identical 

conditions, the Chvorinov‟s rule for 
predicting the solidification time  

The heat absorbing capacity of a 

mould bf – a complex 

technological criterion involving 

material (sand) of a mould, 
ramming, moisture etc. 

 

Solidification process is differs in different material, it depending on whether the material is a pure element or an alloy.  Types of 

Solidification are Progressive & Directional. Solidification of pure metal & alloy shown in below table:  

 

Table 3 Solidification process start from side of the mold, when move toward the molten materials 

S. No. Solidification of pure metal Solidification of alloy 

1. A pure metal solidifies at a constant temperature equal to its 

freezing point. 

During  solidification of alloys, the transition from liquid to 

solid state occurs during the change in temperature 

2. 

 
Here shows that solidification start from only one side mold but 

actually  it occur from all side of mold. 

 

First liquid cooling occurs till freezing starts (begins). Then 

solidification occurs for particular time duration, till freezing 

completes. Even after solidification is over, solid cooling occurs 

at a particular rate. 

The mold wall acts as a chiller and hence solidification starts 

first in the molten material closer to the mold wall. A thin skin 

of solid material is first formed near the mold wall. The 

 Here shows that solidification start from only one side mold 

but actually  it occur from all side of mold 
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solidification continues towards the mold center. The initial skin 

formed near the mold wall has gone through fast removal of 

heat and hence fine, equated and randomly oriented grains are 

formed. When the solidification continues inwardly, heat is 

removed through the mold wall and thin solid skin. 

3. Small crystals of random orientation. 

In the formation of long columnar crystal 

Preferred direction growth 

Columnar crystals  have their axes perpendicular to mould face 

Crystal form will have dendritic structure. 

 

Preferred direction growth 

 

4. 

     
Solidification curve 

 
Solidification curve 

 

 

Fig 17 Cooling curve for a pure metal during casting [22] 
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Where, x-axis represent time & y-axis represent temperature 

The times involved in the solidification  may be as short as seconds or as long as hours,  depending upon the casting process and the 

size of the casting is called Solidification time. Solidification time is one of the very important parameters used for assessing the 

properties of the material. The solidification time occurs at prescribed time duration that why the two type of solidification time get 

named as Local solidification time & Total Solidification Time (TST). It is defined below: 

Local solidification time: Time between freezing start and freezing completion. In this time, the molten metal heat of fusion is 

delivered into mold. 

Freezing time or Total Solidification Time (TST): Time required for casting to solidify after pouring. Or we can say that Total 
time between pouring and final solidification. it represented by ts. It depends on size & shape of casting, by relationship known as 

chvorinov‟s rule. 

3.5.9 Calculation of solidification time & freezing ratio in sand casting process 

1. Solidification time 

Total time taken for solidification of casting can be expressed by Chvorinov‟s rule. This is proportional to the square of the ratio of 

volume and surface area. 

ts = C(
 

 
)n 

Where C= Constant of proportionality or mold constant, it depend on mould material (we use sand mould),thermal properties of 

casting metal & pouring temperature relative to melting point and its thermal conductivity 

n= 2(exponent usually taken) 

V=Volume of casting in (unit)3 

A=Surface area of casting in (unit)2 

(V/A) = shape factor or modulus 

Note: Area and Volume depend on which type of shape cast eg. Cylinder, rectangular, square, sphere etc 

In practical, 

(
 

 
) riser  = (1.10 to 1.15) (

 

 
) casting or cast product 

This rule helps in determining the solidification time of casting. However, it is not very accurate, since it does not take into account 

the solidification contraction or shrinkage. This method is generally used for calculating proper riser size for short freezing-range 
alloys such as steel and pure metals. 

 

2. Freezing ratio or Relative Freezing time or Rf 

X= 
(
 

 
)        

(
 

 
)                        

 or 
(
 

 
)                        

(
 

 
)      

 

Caine equation or method (for riser design) or Emperical freezing ratio 
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Where a, b = constant related to freezing characteristics & solidification contraction , 

c = solidification rate relative measure 

 

3.  Casting Yield 

The term yield means Materials utilization and the whole casting yield means  during casting process performed complete use of 
materials & unnecessary wastage of materials is minimize.casting yield depends on factors such as type of casting (i.e. size, shape 

complexity, weight, and section thickness), alloys used, molding media and methods, and foundry practice (i.e. Risering methods). 

Casting yield is an important quantity while considering riser volume. For low casting yield, the weight of castings produced 

compared to weight of melted metal can be less, the energy spent in melting is wasted considerably, even though runner and risers 

are re-melted. Every effort should be made to reduce the riser volume, thereby increasing the yield and saving energy. The total 

yield of the casting can be calculated using the following Equation  

Yield=  
          

            
  

Yield is usually defined as the total weight of good, saleable castings expressed as a percentage of the total weight of metallic  

materials melted to produce them. This can be represented by, 

% Yield = 
                        

                                
 x100 

Actual yield of a foundry is always less than 100% because weight of the metal melted always exceeds that of the good quality 

castings dispatched [37].  

Casting yield = 
                         

                                               
 or 

Casting yield = 
                              

                                   
 = 

                 

                                        
 

3.5.10 Types of stresses in a casting [37]  

 

The particular parts of a casting neither cool, nor shrink simultaneously. Due to these  differences in dimensions between parts of a 

casting, causing either stress, or deformation (warping). Some of the stresses is given below: 

 
1.  Shrinkage stress results from a resistance of a mould and cores at high temperatures. It depends above all on a casting shape and 

also on strength and collapsibility of moulds and cores. The resulting (delayed) shrinkage of a casting is usually less than the 

calculated according to coefficients of the cast metal thermal expansion.  

 

2. Thermal stress originates in the area of elastic-plastic deformations. Parts solidifying faster impose resistance to parts solidifying 

more slowly. The inner thermal stress, which increases during cooling of a casting down to normal temperatures, originates as a 

result of cooling of a casting with different wall thicknesses at the existence of the temperature gradient. If it exceeds tensile 

strength, discontinuities in the material occur (high temperature rears and cold cracks).  

 

3.  Phase transformation stress results from a non-simultaneous formation of various structure phases in different areas of a 

casting during a eutectoid transformation.  
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4.  Internal stress (tension) it is released especially at machining, Reduces a possibility to load a casting (internal stress adds to the 

external tension). It is a cause of a premature casting failure due to occurrence of cold cracks.  

 

3.5.11 Property related to fluidity of Molten Material 

1. Fluidity: The capability of a molten material to fill mold cavities 

2. Viscosity: Higher viscosity decreases fluidity 

3. Surface tension: Decreases fluidity; often caused by oxide film 

4. Inclusions: Insoluble particles can increase viscosity, reducing fluidity 

5. Solidification pattern: Fluidity is inversely proportional to the freezing temperature range 

6. Mold design: The design and size of the sprue, runners, and risers affect fluidity 

7. Mold material and surface: Thermal conductivity and roughness decrease fluidity 

8. Superheating: The temperature increment above the melting point increases fluidity 

9. Pouring: Lower pouring rates decrease fluidity because of faster cooling 

10. Heat transfer: Affects the viscosity of the material 

3.5.12 Factor which affect the casting product 

1. Sand mold quality is one of the key factors that directly affect the production rate and product quality. 

2. The critical elements that have to be considered for producing a high quality sand casting product is the gating system design 

and risering system design. 

3. Metal casting industries are actively involved to reduce the scrap rejection and rework during the manufacturing process of the 
components. To achieve this, the production concerns must follow the quality control procedures correctly and perfectly 

without any negligence. 

4. Timely implementation of the modified techniques based on the quality control research is a must to avoid defects in the 

products 

 

The ultimate physical and mechanical properties of the cast materials (metal or non-metals ) will depend upon intrinsic & Extrinsic 

factors[38] both, those factors given in below:  

Intrinsic factors Extrinsic factors  

Chemical composition, cooling rate 
during solidification and heat and 

mechanical treatment after 

solidification. 

Metal cleanliness, additives for microstructure control, casting design, riser and gating 
design, solidification rate control, and temperature control subsequent to solidification 

present in each casting event and in the processing events subsequent to casting. 
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3.5.13 Defects in castings 

 

The formation of various casting defects is directly related to fluid flow phenomena during the mold filling stage. In today‟s world a 

casting production without any defect is almost impossible. After the application of various optimization techniques and process we 

still are not able to get the defect free castings [39]. Quality of casting is affected by number of defects due to different causes 

including casting parameters [40]. There are many defects occur in casting. Due to some following reasons given below 

1.  Design of casting and pattern 

2.  Moulding sand and design of mould and core. 

3.  Metal composition 

4.  Melting and pouring  

5.  Gating and Risering. 

The following defects are most commonly encountered in the sand mould castings [41]. 
1.  Blow, 2.  Scar, 3.  Blister, 4.  Gas holes, 5.  Pin holes, 6.  Porosity, 7.  Drop, 8.  Inclusion, 9.  Dross, 10. Dirt, 11. Wash, 12. 

Buckle, 13. Scab, 14. Rat tail, 15. Penetration, 16. Swell, 17. Misrun 18. Cold shut, 19. Hot tear, 20. Shrinkage cavity, 21. Shift 

 

3.5.14 Laws & theorems generally used in casting for measurement of some parameter 

Before going into the mechanics of gating design, it is important to describe the functions and types of the various gating system 

elements, provided that the studies of gating systems have been based upon two laws of fluid dynamics which are expressed as 

follows: 

a)  Law of continuity: 

Which states that:- Q = A1.V1 = A2 .V2 

Where Q is the volume rate of flow, 

A is the cross – sectional area of flow passage 

V is the linear velocity of flow. 

1.  According to law of continuity, since liquids are incompressible, the volume rate of flow Q remains constant at all sections in a 

fluid system. 

2.  Changes in area of the tube through which the liquid is flowing affect the linear velocity of liquid flow. 

     For example, if a tube narrows down to half of its original area, its velocity will get doubled. 

3.  Law of continuity holds good for only those ducts, tubes or channels which run full. 

b)  Bernoulli's Theorem: 

1.  Bernoulli's theorem is based upon first law of thermodynamics. 

2.  Bernoulli's theorem states that the total energy of a unit weight of the fluid is constant throughout a fluid system 
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3.  Total energy means the sum of velocity (i.e. kinetic) energy, potential energy and    pressure energy. 

4.  Bernoulli's theorem as expressed in an equation form is :- 

      ( V1)2/2g +h1 +P1/ρ = ( V2)2/2g +h2 +P2/ρ 

     Where V is the linear velocity of flow 

      h is the height above the datum plane 

        is the density 

      P is the pressure 

      g is the acceleration due to gravity 
5. When the metal is in the pouring cup point A, figure 3.3 it possesses maximum potential energy but zero velocity.  

6.  As the liquid metal moves down the sprue, the potential energy converts rapidly into kinetic energy. 

7. Velocity at point B can be calculated by using Bernoulli's equation 

     (VA)2/2g +hA +PA/ρ = ( VB)2/2g +hB +PB/ρ 

     0 +hA +PA/ρ = (VB)2/2g + 0 +PB/ρ 

     (Assuming VA=0 and point B is datum) 

     Since PA=PB=1 Atmosphere, 

     the equation can be rewritten as hA =( VB)2/2g 

     or VB = (2ghA)1/2 = √    

3.5.15 Software Used For Sand Casting Process [42, 43]. 

Now days the several different type of software created and used in the industries for designing the components for sand casting 
process. The some software names given below that are helpful for understanding another analysis part in the sand casting.  

1. Auto Cast, 2.Pro Cast, 3.Solid Cast, 4.Magmasoft, 5.Nova Cast, 6. Ansys, 7.Castcae, 8.Magma, 9. Finite Element Method, 

10.Taguchi Method, 11.Analysis Of Variance (Anova), 12.Genetic Algorithm (Ga), 13. Particle Swarm Optimization (Pso), 

14.Response Surface Methodology (Rsm), 15.Topology Optimization Method, 16.The Microstructure Of The Castings Was 

Analyzed Using Optical Microscopy, Scanning Electron Microscopy (Sem) And Energy Dispersive X-Rays (Edx) In Order To 

Characterize The Quantity, Size, Morphology, Distribution, And Chemistry Of The Sludge Compounds. 

3.5.16 Inspection Techniques used in the casting 

An inspection technique is also play a vital role during casting. We can be used for take care about defect free casting & creating a 

confidence about cast product. Some techniques are [amitab & ghosh]: 

1. Visual inspection, 2.Pressure test, 3.Magnetic particle inspection, 4. Dye Penetrant inspection, 5. Radiographic, 6.Ultrasonic 

inspection 
As compare to metallic material, non-metallic material does not required too much method for improving the material properties. 

Such types of method are alloying, heat treatment and mechanical working & recrystallization. 
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3.5.17 Some Important Rules for Reliable Casting [44] 

1.  Liquid Metal Quality “Immediately prior to casting the melt should be prepared and treated using the best current practice 

2.  Surface Turbulence (Meniscus Damage) “The liquid metal front should not go too fast. Critical meniscus velocity for most 

liquid engineering alloys is in the range 0.4 to 0.6 ms–2.” The velocity, v, of a falling stream can be calculated by v =√    

3.  Liquid Metal Front Stopping Damage “At no time during the fi lling should the liquid metal front stop moving.” Another 

example is the so-called waterfall effect. This is where regions of the casting are at a lower level than previously filled parts of 

the casting 

4.  Bubble Damage “No bubbles of entrained air should pass through the liquid metal in the mold cavity.” 

5.  Core Blows “No bubbles from out-gassing of cores should pass through the liquid metal. Clay-based core or repair materials 

should be avoided.” 

6.  Shrinkage Damage:“Uphill feeding should be avoided and feeding requirements should be calculated, not guessed.” 

7.  Convection Damage “Damage due to convection problems should be avoided by ensuring thermal gradients act with, rather than 
against, gravity.” 

8.  Segregation Damage “Segregation limits should be agreed with customers and channel segregation must be avoided.” 

9.  Heat-Treatment Damage “Quenching should not be at a rate to produce excessive residual stresses.” 

10. Machining Damage “Ensure location points are defined throughout the manufacture of the component, so that at each 

manufacturing stage, e.g., design, casting, machining, the same datum points are used.”:to apply the Campbell rules to make 

better castings. 

3.5.18 Property & their definition related to materials 

 
If we know these properties it will be easy & helpful for us to calculate/measure any analysis /experiment of the any process related 

to engineering in both microscopic level as well as macroscopic level. Such properties are: 1. Molecular Weight / Molar Mass, 2. 

Density, 3. Bulk Density, 4. Exact Mass, 5. Boiling Point,6. Melting Point, 7.Thermal Expansion, 8.Poisson Ratio, 9.Vickers 

Hardness, 9.Young's Modulus, 10.Tensile Strength,11.Thermal Conductivity, 12.Electrical Resistivity, 13.Electro-negativity, 

14.Specific Heat, 15.Heat Of Vaporization, 16.Heat Of Fusion, 17. Average Particle Size, 18.Size Range, 19.Specific Surface Area, 

20.Crystal Structure, 21.Msds/Sds(Material) Safety Data Sheet 

3.5.19 Critical element of sand casting process [45] 

One of the critical element of sand casting is riser(feeder), If we want to design riser, we can use any one method that  is : 1. Caines 

method, 2. Modulus method (Wlodawar), 3. NRL(Noval Research laboratory ) Method or Shape factor method, 4. Heuvers 

inscribed circle method, 5. Numerical modelling & simulation techniques, 6. M.C method 

3.5.20 List of Molder Tools used in Sand casting [46]  
1.Finishing trowel, 2.Heart trowel, 3.Core maker trowel, 4.Bench lifter, 5.Slick and oval spoon, 6.Sucker, 7.Molder brush, 8.Dust 

bags, 9.Camel hair brush(swab), 10.Bell top wood sprue & stick,11.Hand riddle, 12Flax swab, 13.Molder bellows, 14.Bench & floor 
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rammer, 15.Raw hide mallet, 16.Molder blow can, 17.Tabular sprue cutter, 18.Strike off bar, 19.Vent wire, 20.Bulb sponge, 

21.Rapping bar & rapper, 22.Gate cutter, 23.Draw pin, screws & hooks 

3.5.21 Equipment/device/tools used in casting 

When we perform casting some basic equipment required for casting setup & for parameter measurement. Those 

equipment/device/tools shown below: 

   
Weighing machine -for 

measurement of weight in 

proportion 

Flask (molding box)-for actual  

casting is perform. in this we 

filled sand mould & cavity 

make. 

Mobile-for picture click of 

each steps ,time measurement 

by stopwatch. 

   
Pattern-by the help of this 

we create cavity.it is a 

solid type of pattern. 

Thermometer-for measurement 

of temperature of liquid casting 

material. 

Crucible-in this container.  We 

melt our casting materials 

which are wax &hot melt 

adhesive. 

Fig 18 Equipment/device/tools used in casting 

 

IV  RESULT & DISCUSSION 

Sand casting give as optimum result with less machining is required. During setup an experiment of green sand mold casting 
process, the time is required for setup, depends on casting size. We use non-metallic multi materials with a unique shape of casting 

called Truncated pyramid solid shape. 

 

V  CONCLUSION 

Casting is an important manufacturing process for a variety of industries. Castings offer a unique balance of quality and cost. After 

studies the casting & various casting processes getting an idea about for different materials & shape to be cast based on available a 

particular types of casting process and when comparing sand casting with other casting process, it gives an optimum productivity 
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.Sand casting, which uses sand as the mold material, is also the least expensive method as compared to other casting techniques. 

Sand casting is the most widely used process for both types of materials(metallic and non-metallic material) .From sand casting, 

particularly green sand casting gives better result and minimum(or we can say that moderate) machining is required for surface 

finishing. Selection of best casting process, it is also a big task. When performing any casting process, some point keep in mind such 

as rules for reliable casting, critical element of casting process, used inspection techniques, if you want to study and analyse any part 

and parameter of cast product, properties of those material required then you can use any one or more than one software because 

many software are available for different types of casting process, many defect occur in the casting they varies in different casting 

process. Which factor affect casting product and process, complete studies of properties of material used in casting & environment 
or atmospheric affect where casting is to be setup. 
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