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Abstract- In the era of globalization, producing good quality castings as per the standards needs multidirectional 

competitiveness. Indian foundry industries are constantly on the alert to gain a competitive edge. Yet, the focus is deviating 

from overall operational excellence. To compete globally, foundry men have to move ahead from the slogan of ‘satisfying 

customer’ and adopt and rigorously Endeavour for ‘customer delight’. Meeting customer demands will not be sufficient, 

requirements will be to exceeding them through quality and productivity improvement. For global competitiveness, foundry 

industries are trying many techniques such as quality circles, total quality management (TQM), International Organization for 

Standardization certifications, etc. All these techniques are well capable of producing the desired results, but the darker side of 

the coin is the issues related with their implementation and longer time span to realize the benefits. There are myths that Six 

Sigma is suitable for large organizations only but, Six Sigma is equally suitable for Small scale foundry too. 
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I. INTRODUCTION 
 

Casting industries play a major role in the field of 

manufacturing. The production of complex shape and size 

products is manufactured in a single process, which cannot 

be produced in other manufacturing processes. Because 

the other process needs more than one step to convert a 

raw material into a product. When producing the casting, 

the quality of the casting should be maintained without 

defects. This is not possible as we can’t produce a cent 
percentage of accuracy. But the percentage of defects can 

be reduced with the help of certain quality control tools 

and techniques.Casting is one of the oldest techniques in 

the days around 4000 B.C. The casting process was used 

for manufacturing of gold ornaments.  

 

Few years later, it was used for the production of weapons 

and tools with metals like copper as materials. Then after, 

the casting has been used for the production of products 

which were having different shapes from small to complex 

shape and size of products and different materials like cast 

iron and ductile iron, etc.  
 

Due to its major benefits and needs, the casting production 

plays a major role in the field of manufacturing. The 

occurrence of defects in the casting affected the casting 

industry economically. So, the defect occurrences should 

be reduced and the quality of the casting should be 

improved for which the application of some techniques 

like six-sigma and quality tools can be used. The defect in 

the particular area is identified and some changes are made 

to reduce the defects. 

Metal casting is one of the direct methods of 

manufacturing the desired geometry of the component. 

Casting or the process of foundry is very efficient and 

effective manufacturing process, which can transforms 
raw material into discrete output. The principle of 

manufacturing of casting involves creating a cavity inside 

a sand mould and then pouring molten metal directly into 

mould cavity. Casting is very versatile process being used 

for number of engineering applications in today’s world. 

An automotive component is common and popular 

application of metal casting. There are several methods 

involved for production of metal casting like manual and 

automatic. 

 

In India manual casting production method is most 
common in number of foundries. The activities involved in 

casting process are, Pattern making for creation of mold 

box, Core making for insertion in mold assembly, fitting 

of pattern, gating system and sand for mold preparation, 

remove prepared mold and placed for pouring, fill the 

mold cavity with molten metal, allow it to solidify and at 

last, remove the cooled desired casting.  

 

These activities are commonly used because of its 

simplicity in process, economic to operate and easy to 

produce small size castings. In this work manual metal 

casting operations of an automotive component producing 
foundry are studied where components of different size 

and shape are produced. In this study defects of casting 

processes are known which directly affecting rejection 

level of organization and reduces productivity and quality 

level of industry. 
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The defects need to diagnose correctly hence Pareto chart 

and Cause and Effect Diagram have been used to identify 
and classify the reasons that are responsible for defective 

casting production and lower productivity of organization. 

 

II. CASTING DEFECTS 

 
A properly designed casting, a properly prepared mould 

and correctly malted metal should result in a defect free 

casting. However, if proper control is not exercised in the 

foundry-sometimes it is too expensive - a variety of 
defects may result in a casting. 

 

These defects may be the result of: 

 Improper pattern design, 

 Improper mould and core construction, 

 Improper melting practice, 

 Improper pouring practice and 

 Because of molding and core making materials. 

 Improper gating system 

 Improper metal composition 

 Inadequate melting temp and rate of pouring 
 

It creates a deficiency or imperfection. 

 

 
Fig 1. Casting defect. 

 

III. LITERATURE REVIEW 

 
Ahmadet al (2019) to become globally compatible and to 

gain business as well operational excellence industries are 

implementing various quality improvement initiatives like 

Lean manufacturing, ISO certification, Total Quality 

Management, Quality Circle, etc.. But results explored by 

these initiatives are timely constrained and not that much 

profitable.Ahmed et al. (2018) Six Sigma is a well-
structured methodology that helps organizations to achieve 

their goals due to its role as a problem-solving technique. 

This research discusses the application of the Six Sigma 

methodology in home appliance industrial Company in 

Egypt. 
 

Anuj kumar et al (2017) studied on local foundry shop in 

Haryana and objective of my study are: 1. to identify the 

root factors causing casting defects in Brake drum. 2. To 

improve the quality by reducing the casting defects in 

Brake drum. 3. Compare the defects in Brake drum with 

and without DMAIC. 

 

Tailor and Suthar (2017) presented a review on reducing 

defects in various areas by Six sigma DMAIC 

Methodology. In modern era, the Six Sigma tools and 

techniques have been implemented in various sectors, 
which strive to ameliorate continuous improvement in 

achieving less variation, cost and high quality of end 

products. Six Sigma emerged as a natural evolution in 

business to increase profit by eliminating defects. Six 

Sigma is a powerful world class improvement business 

strategy that enables companies to use simple but powerful 

statistical methods to define, measure, analyze, improve 

and control (DMAIC) processes for achieving operational 

excellence. In this paper, how DMAIC approach is carried 

out that has been reviewed from different research papers. 

 
Borikar et al. (2017) worked on Optimization of casting 

components by Minimizing cold shut defect. They 

observed that 80% of rejections are mainly due to cold 

shut. The authors carried out different techniques to 

minimize Cold Shut. This defect also in the moulds which 

are not properly vented because of the back pressure of the 

gases. By various control tools, the ranges of temperature, 

Phosphorous, and Silicon are find out. 

 

Yadav and Shaha (2016) presented research work carried 

out in foundry to minimize casting rejection due to major 

defect. A problem is facing with the single cylinder head. 
Study focuses on analysis of Blow hole defect which 

contributes more in total rejection percentage. 

 

IV. CONCLUSION 

 
Understand current scenario of foundry industry. in now a 

day‘s foundry industry produce product different types 

like ferrous and non- ferrous, this case study mainly 

focuses on steel foundry, present china provide casting 

product good quality with less time various types of 

casting process like melting, moulding, core making, 

melting, pouring, shake out.  

 
Study about various casting defects occur in foundry 

industry like shrinkage, blow hole, porosity, pinhole, sand 

inclusion, cold shut, miss run, surface discontinuity, mould 

break, flash etc. Give idea about how to occur defects and 

which types of precaution taken in future. process 

mapping means flow process chart – material types in 

which shows all activity from raw material to finish goods 

with time, find non value added activity and remove it. 
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Tools & technique used in foundry industry based on 

quality and productivity aspect like 7 QC–tools, DOE, 
Taguchi method, method study, TQM, TQC, just in time, 

casting simulation techniques, six sigma– DMAIC method 

etc. Understand implementation of this technique in 

foundry industry at last which types of benefits occur after 

implement methodology. 

 

REFERENCES 

 
[1] Neamat Gamal Saleh Ahmed, Hanaa Soliman, 

Mohamed Fahmy (2018), Defect Reduction Using Six 

Sigma Methodology in Home Appliance Company: A 

Case Study, Proceedings of the International 

Conference on Industrial Engineering and Operations 

Management Washington DC, USA, September 27-
29. 

[2] Wasim Ahmad, Anil Verma, Priyanka Jhavar (2019), 

A review on casting defects reduction in a foundry 

shop using DMAIC technique, International Journal 

of Advance Research, Ideas and Innovations in 

Technology, 5(2), pp. 1449- 1454. 

[3] Anuj kumar, Naveen kumar, Dinesh kumar (2017), 

―Defects Reduction In Brake Drum In Foundry Shop 

Using DMAIC Technology, International Journal of 

Scientific Research Engineering & Technology, 

Volume 6, Issue 7, PP: 114-119. 
[4] Jaykar Tailor, Kinjal Suthar (2017), ―Review on 

Defects Reduction in Multiple Sector by Using Six 

Sigma DMAIC Methodology, International 

Conference on Ideas, Impact and Innovation in An 

Open Access Journal Mechanical Engineering, 

Volume5, Issue 6, PP: 111-116. 

[5] Suraj Dhondiram Patil, M Ganganallimath, Roopa B 

Math, YamanappaKarigar (2017),―Application of 

Six Sigma Method to Reduce Defects in Green Sand 

Casting Process: A Case Study, International Journal 

on Recent Technologies in Mechanical and Electrical 

Engineering, Volume 2, Issue 6, PP: 37-42. 
[6] Darshana Kishorbhai Dave (2017),― Implementation 

Of DMAIC Methodology To Casting Industry, 

International Journal of Advance Engineering and 

Research Development, Volume 4, Issue 8, PP: 369- 

374. 

[7] Vinod Borikar, Kapgate N., Prashant G. Wairagade, 

Rani A. Kshirsagar, Aniket D. (2017), ―Optimization 

of casting components by minimizing cold shut 

defect, International Journal Of Advance Research 

And Innovative Ideas In Education, Vol- 3, Issue-2, 

PP 124-128. 
[8] Vivek V. Yadav, Shailesh J. Shaha, (2016) "Quality 

Analysis of Automotive Casting For Productivity 

Improvement By Minimizing Rejection", 

International Journal of Mechanical and Production 

Engineering, 4(6), pp. 1-8. 

[9] Suraj Dhondiram Patil, M Ganganallimath, Roopa B 

Math, YamanappaKarigar (2016),―Application of 

Six Sigma Method to Reduce Defects in Green Sand 

Casting Process: A Case Study, International Journal 

on Recent Technologies in Mechanical and Electrical 
Engineering, Volume 2, Issue 6, PP: 37-42. 

 


