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Abstract: This paper describes about the aluminum foundry industry. In neo-wheels industry, the car rims are 

manufactured by using aluminum alloy. They are manufactured in batch production format. These car rims 

required number of rework in the industry due to casting defects occurred in it. In this paper, causes of defects 

and remedies to reduce the same defect have been described in depth. The Pareto chart has been considered to 

identify major defects and after applying the remedies, the reduction in the rework is recorded. This data has been 

displayed by use of quality control tools. The cause diagram or the Ishikawa diagram has been made for three 

major remedies. At the end, rework reduced by the implication of such remedies is studied and emphasized upon 

ahead. It describes us to maintain quality and to improve it with the help of SQC tools. 
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I. INTRODUCTION 

This paper describes about the aluminum foundry industry. In this industry the car rim are made by using aluminum 

foundry. The car rims are manufactured in batch production format. These car rims, required number of rework in the 

industry due to casting defects occurred in the car rim. The process of the making car rim can be carried out by different 

process. In following industry the traditional gravitational die-casting process is carried out. The defect occurred in such 

type of die casting are high. To minimize the defect occurred in the traditional die casting method some remedies are been 

suggested in the following paper. 

The use of quality tool is major in identifying different type of defect and accordingly suggests them the remedies [6]. 

These tools widely help to identify the root cause and try to control those root cause [7]. It has become easy to define and 

display the different type of defect and controlling according to it. We use histogram, Pareto-chart, check-sheet, x-chart 

and cause and remedies diagram of major defects [3]. 

The comparison is made between the product before remedies and after remedies and check out the reduction in the 

rework caused by the product. This reduction in rework helps company to gain more profit and to have large no of 

benefits in the manufacturing of the product. The analysis carried out is just with aim of improving the product. 

A. SQC tools: 

There are different QC tools used in this analysis to define the defect and to describe the details about given defect in the 

product. The tools used are described as follows. 

1) Histogram: 

Histograms are used to define the product produced and the defective product in that particular month. Then effect of 

remedies causing decrease in the rework. It defines number of defect in the month on one axis and the month in which on 

the other [2]. 
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2) Check sheet: 

The different defect are considered while analysis these are differentiated with the help of the check list it help to identify 

the major defect and help towards root cause of the element coming in the particular [2]. 

3) Pareto chart: 

The chart use to define the cumulative frequency of the defect in overall defect of the casting. It directly defines the major 

defect in the casting and with their percentage of involvement [2]. 

4) Flow chart: 

The flow chart of gravity die casting described the way in which process is carried out in gravity die casting. It gives 

general idea of the process carried out [2]. 

5) Cause and effect diagram: 

The major defect are selected and there cause and effect diagram are developed it gives us the deep idea of what are the 

reason and how can they be overcome to reduce rework [2]. 

6) Control chart: 

The control chart is used for shrinkage defect to identify the rim are built under control circumstances it gives the idea of 

major areas of shrinkage [2]. 

7) Scatter plot: 

It is basically used to know that the product is under the proportional limit and gives general idea of the proportional limit 

[2]. 

These die casting is used because of the high volume of the product used car rim and use of permanent die cast. 

II.   METHODLOGY 

A. Historical data: 

The historical data of the three months is considered to give the over view of the defect caused in that three months. These 

data gives the defect in major and helps us to know how to overcome them. 

 

Figure 1. Seven quality tool 
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B.   Gravity die casting: 

The die casting is also known as permanent die-casting system. In gravity die casting it is suitable for the aluminum and 

its alloys. The casting process consists of melting furnace, holding furnace and the permanent die casting machine [5].The 

aluminum ingots are mixed with alloy material to give it desired mechanical properties. The process has been described in 

the following flow chart 

. 

Figure2. Flow charts of the gravity die casting 

 
Chart 1. Historical data 

C.   Pareto chart: 

The Pareto chart for the given months has been made accordingly it tell us maximum number of defect occurred. 
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Chart 2. Pareto Chart 

III.  MAJOR DEFECT IN CASTING 

There three major defect in the casting are shrinkage, inclusion and misrun as observed from pareto chart. These defects 

are the major cause of rework and observer to be the reason of bad quality product. What are this defect and how are they 

described given in further analysis. 

A. Shrinkage: 

This defect is caused due to improper solidification of the molten metal in the cavity [1]. It cause dimension instability in 

the mould. This defect mainly depends on the pouring time of the molten metal and the rate of solidification of the molten 

metal. Avoiding volumetric contraction and proper solidification rate can reduced the shrinkage of the molten metal [4]. 

 

 

Figure 3. Cause Diagram of Shrinkage 

Causes 

a. Improper gating system of the permanent mould.[3] 

b. Unsuitable composition of the alloys. 

c. Pouring at low temperature than critical in the mould.[4] 

d. Improper solidification of molten metal. 

Remedies 

a. Improve the gating system by having extra riser to it. 

b. To have a suitable standard composition of the alloys. 
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c. Poring at critical temperature. 

d. To have the adequate time for solidification. 

e. Poring rate must be standard 20secs for 3 kg. 

B. Inclusion: 

Foreign particles which will not dissolve in liquid metal cause inclusions. It may reduce the ductility and fluidity of 

molten metal alloys which may cause shrinkage defects in castings [7].Inclusions are nonmetallic material in a solid 

metallic matrix [5]. 

An inclusion may be- 

• Oxides, slag, dirt etc. which enters during pouring. 

• Sand sinks in molten liquid metal & causes sand cavities in the drag. 

 

Figure 4. Cause Diagram of Inclusion 

Causes 

a. Uneven compactness of moulds. 

b. Reaction of aluminum with the moisture. 

c. Improper charging ratio of nitrogen. 

d. Slag removal without meshing them. 

e. Default in magnesium content.[7] 

Remedies 

a. Mould must be evenly compacted. 

b. Aluminum must be poured in moisture free region.[6] 

c. Charging ratio must be proper. 

d. Slag must be removed before meshing. 

e. Proper application of magnesium content. 

C. Misrun: 

It is an external type of defect caused due to incompleteness and failure of the metal in the mould cavity. This is mainly 

caused due to improper filling and improper finish of the molten metal [1].The improper pouring of metal leads 

disturbance in the flow of metal and misrun of the molten metal [5]. 

Similarly, fishbone diagram can be drawn. 
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Causes 

a. Improper filling of metal. 

b. Impurities in metal. 

c. Disturbance while pouring. 

d. Rough finishing of cast and die. 

Remedies 

a. Laminar filling of molten metal. 

b. Use of filter to avoid impurities entering the mould. 

c. Smooth finish must be given to die. 

d. Disturbance must be avoided while pouring. 

IV.  REDUCTION IN REWORK 

After applying the remedies for all the defects there was a large reduction in the defect of the product, we consider the 

next three months in which these remedies were applied in the industry. There was suitable decrease in the defect of the 

product. The analysis had helped to reduce the defect. The application of quality tools in industry is understood 

effectively. 

The data of the given months with reduction is as: 

 

Chart 3. Reductions in Defect 
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Chart 4. Histogram of the Defects 

V.  CONCLUSION 

The above analysis we have used the quality tool to gain the causes of the defect. In these papers we got an idea to 

approach towards the defect analysis with the help of the defect. After application of the suitable remedies the reduction 

caused in the defects and the efficient use of these technique help to develop and quality approach towards foundry 

defects. It would help in gaining more profit by the industry and high quality product. Gain knowledge about different 

tools and help to develop the better approach towards analysis. 
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