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Abstract: Chennai Mettex Lab is a leading testing laboratory, providing testing solutions to its 

numerous clients for over two decades. Their mission is to respond to industry needs for analytical 

services with diversified interests dedicated to the services with environmental consciousness. They 

perform tests on both ferrous and non-ferrous metals, and alloy samples. The aim of this project is to 

reduce the cost in consumables used for metallurgical sample preparation. We are analyzing the usage 

of consumables to identify the expenses which are unnecessary. And from the study we are suggesting 

the ideas to overcome the unwanted cost. Ultimately from all of the analysis and result it was determined 

that, the useful cost reduction suggestions to the company.  

 

INTRODUCTION 
 

Chennai Mettex LAB is a leading testing laboratory, providing testing solutions to its numerous clients for over 

two decades.  Established in 1984, Under the leadership of Mr. V. K. Selva Kumar for more than 2 decades, has 

become a trusted testing laboratory for innumerable clients. The Company has been promoted by some highly 

experienced Professionals dedicated to provide total testing solutions under one roof. It possesses not only the 

latest technology gadgets but also the most knowledgeable and experienced hands to offer most customized 

solutions. They provide a complete range of services which allows you to use Chennai Mettex LAB as a single 

source for all your testing needs. They are a very well established company located in Guindy, Chennai, with a 

state-of-the-art development center, which is constantly developed & updated with the latest Technology also 

provides high quality on site services.  

 

Their Vision: To continuously strive to achieve highest standards of quality analytical services in the 

concurrence with client’s expectations on a professionally cost effective manner.  

 

Their Mission: Their mission to respond to industry needs for analytical services with diversified interests 

dedicated to the services with environmental consciousness. They test certificates are reliable as these are based 

on accuracy and impartiality.  

 

Their Staffs: Chennai Mettex LAB is equipped with state - of - art instrumentation to provide the most 

advanced and reliable testing services. A company dedicated to producing quality work & exemplary customers 

services backed by years of real world experience, expertise & infrastructure. They do posses a strong team of 

experienced Metallurgists and chemists with expertise in the areas of Chemical Testing, Mechanical Testing, 

Non - Destructive Testing, Metallographic, Welders Qualification procedures, Corrosion Testing, Failure 

Analysis and Testing of Rubber, Plastics, Paints and Grease. For a full understanding of our services, we 

encourage you to visit our laboratory. Their technical staff will be glad to give you a personal tour and discuss 

your testing requirements. Experience for yourself how are services can give you the winning edge in this highly 

competitive and fast-changing global market.  

 

Quality Of Their Policy: They shall deliver testing &services to meet our customer requirements on time using 

creativity, flexibility, production depth and technical expertise in performing simple or complex analyses, with 

total focus on customer satisfaction and quality workmanship.  
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THEIR TECHNICAL COMPETENCY 

 
They are committed to provide precise analytical results by engaging advance testing machinery and 

equipments. A well-experienced and qualified technical manpower ensures perfect testing confirming to the 

international standards and norms. Our research and development capabilities facilitate us to bring novel and 

innovative methodologies to meet new industrial challenges and clients’ needs and specifications. 

 

Their equipments 

 

Major instruments list – chemical  

 

 

Major Instruments List– Metals  
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AREA OF PROJECT 

 
Metallography is the study of a materials microstructure. Analysis of a materials microstructure aids in 

determining if the material has been processed correctly and is therefore a critical step for determining product 

reliability and for determining why a material failed. The basic steps for proper metallographic specimen 

preparation include: documentation, sectioning and cutting, mounting, planar grinding, rough polishing, final 

polishing, etching, microscopic analysis, and hardness testing.  

Documentation: Metallographic analysis is a valuable tool. By properly documenting the initial specimen 

condition and the proceeding microstructural analysis, metallography provides a powerful quality control as 

well as an invaluable investigative tool.  
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Sectioning and Cutting:  Following proper documentation, most metallographic samples need to be sectioned 

to the area of interest and for easier handling. Depending upon the material, the sectioning operation can be 

obtained by abrasive cutting (metals and metal matrix composites), diamond wafer cutting (ceramics, 

electronics, biomaterials, minerals), or thin sectioning with a microtome (plastics). Proper sectioning is required 

to minimize damage, which may alter the microstructure and produce false metallographic characterization. 

Proper cutting requires the correct selection of abrasive type, bonding, and size; as well as proper cutting speed, 

load and coolant. Table I list the most common type of abrasive blades used for metallographic sectioning and 

Table II lists cutting parameters for diamond wafer cutting. 

 

 

Mounting: The mounting operation accomplishes three important functions it protects the specimen edge and 

maintains the integrity of materials surface features fills voids in porous materials and improves handling of 

irregular shaped samples, especially for automated specimen preparation. The majority of metallographic 

specimen mounting is done by encapsulating the specimen into a compression mounting compound (thermosets 

- phenolics, epoxies, diallyl phthalates or thermoplastics - acrylics), casting into ambient castable mounting 

resins (acrylic resins, epoxy resins, and polyester resins), and gluing with a thermoplastic glues. 
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Compression mounting: For metals, compression mounting is widely used. Phenolics are popular because they 

are low cost, whereas the diallyl phthalates and epoxy resins find applications where edge retention and harder 

mounts are required. The acrylic compression mounting compounds are used because they have excellent 

clarity. Table IIIa and IIIb list the application as well as the physical properties of the most common 

compression mounting resins. 

 

Castable mounting resins: Is commonly used for electronic and ceramic materials. Castable mounting resins 

are recommended for brittle and porous materials. These mounting compounds are typically two component 

systems (1-resin and 1-hardener). Typical curing times range from minutes to hours with the faster curing resins 

producing higher exothermic temperature which causes the mounting material to shrink away from the edge 

during curing. For example, the Acrylic Cold Mounting Resins cure in less than 10 minutes and Epoxy Castable 

Resins cure in approximately 4-6 hours. Note that adding an external energy source such as heat or microwave 

energy can enhance the Epoxy Castable Resin curing cycle. It is recommended that the room temperature be less 

than 85° F to avoid overheating and uncontrollable curing of the mounting compound. Table IV lists the basic 

properties of castable mounting resins. 

 

Planar Grinding: course grinding is required to planarize the specimen and to reduce the damage created by 

sectioning. The planar grinding step is accomplished by decreasing the abrasive grit/ particle size sequentially to 

obtain surface finishes that are ready for polishing. Care must be taken to avoid being too abrasive in this step, 

and actually creating greater specimen damage than produced during cutting (this is especially true for very 

brittle materials such as silicon). 

 

 

Grinding Pressure: Grinding/polishing pressure is dependent upon the applied force (pounds or Newton's) and 

the area of the specimen and mounting material. Pressure is defined as the Force/Area (psi, N/m2 or Pa). For 

specimens significantly harder than the mounting compound, pressure is better defined as the force divided by 

the specimen surface area. Thus, for larger hard specimens higher grinding/polishing pressures increase stock 

removal rates, however higher pressure also increases the amount of surface and subsurface damage. Note that 

for SiC grinding papers, as the abrasive grains dull and cut rates decrease, increasing grinding pressures can 

extend the life of the SiC paper. Higher grinding/polishing pressures can also generate additional frictional heat, 

which may actually be beneficial for the chemical mechanical polishing (CMP) of ceramics, minerals and 

composites. Likewise for extremely friable specimens such as nodular cast iron, higher pressures and lower 

relative velocity distributions can aid in retaining inclusions and secondary phases. 

 

Relative Velocity: Current grinding/polishing machines are designed with the specimens mounted in a disk 

holder and machined on a disk platen surface. This disk on disk rotation allows for a variable velocity 

distribution depending upon the head speed relative to the base speed.  

 

POLISHING CLOTH SELECTION GUIDELINE 

 
Metal Mesh cloth: This is a wire mesh material useful for coarse and intermediate lapping/polishing. The 

texture of this wire allows for the abrasive to become semi-fixed; thus offering the advantage of increased stock 

removal, while minimizing damage. 
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Nylon Polishing Cloths: Are high napped final polishing pad for most metals and polymers. Its high nap 

provides it a very soft and gentle polishing action  

 

 

 

 

 

 

 

 

High Napped Polishing Pads: Are the most common final polishing cloths for metals and polymers. Its high 

nap provides it a very soft and gentle polishing action 

 

 

Metallographic Analysis:  Metallurgical analysis (metallography) of the microstructural provides the Material 

Scientist or Metallurgist information varying from phase structure, grain size, solidification structure, casting 

voids, etc. Figure 2 shows an example of two cast iron structures. Figure 2a shows a cast iron microstructure 

which has graphite flakes. Over time this materials will most likely fail under load. On the other hand by adding 

some solidifying agents the cast iron can be made to form the more durable graphite nodules (Figure 2b). Figure 

3 shows the grain size of a tough pitch copper. Analysis of a materials grain size provides valuable information 

regarding a materials physical hardness and ductility. Microstructural analysis can also provide very useful 

information about the types of phases that occur during cooling. Figure 4 shows the dendritic growth of the 

microstructure for an aluminum-silicon alloy which formed during solidification. The direction and size of these 

dendrites again relate to the materials strength and durability. Other examples of metallographic analysis 

include: analyzing printed circuit board (PCB) solder hole connections, microelectronic failure analysis, steel 

heat treating such as surface hardening, ceramic grain size and porosity, polymer composite fiber wetting and 

orientation, etc.  

 

Cast Iron microstructures: 
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COST ESTIMATION 

 
A cost estimate is the approximation of the cost of a program, project, or operation. The cost estimate is the 

product of the cost estimating process. The cost estimate has a single total value and may have identifiable 

component values. A problem with a cost overrun can be avoided with a credible, reliable, and accurate cost 

estimate. An estimator is the professional who prepares cost estimates. There are different types of estimators, 

whose title may be preceded by a modifier, such as building estimator, or electrical estimator, or chief estimator. 

Other professional titles may also prepare estimates or contribute to estimates, such as quantity surveyors, cost 

engineers, etc. These correspond to modern published classes 5, 3, and 1, respectively. The U.S. Department of 

Energy and many others use a system of five classes of estimates:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cost Reduction: “Cost Reduction is to be understood as the achievement of real and permanent reduction in the 

unit cost of goods manufacture or services rendered without impairing their suitability for the use intended”. 

Cost Reduction is a systematic effort to improve profit margins by eliminating all forms of waste and 

unnecessary expense without impairing the generation of revenues. Some commonly used synonyms for this 

activity are profit improvement, cost improvement, and methods improvement. But, regardless of the 

terminology used, the aim of cost reduction is to offset the impact of a squeeze on profits by getting the 

maximum return for every rupee of funds spent by the company. 

 

COST CONTROL TECHNIQUES 
 

Budgetary Control: Budgetary Control is an establishment of budgets relating the responsibilities of a policy 

and the continuous comparison of actual with budgeted results either to secure by individual action the objective 

of that policy, or to provide a basis for its revision.  

 

Bench Marking: It is measuring the company's performance against that of Best-In-Class companies 

determining how the Best-In-Class achieve those performance levels and using the information as a basis for the 

company's targets, strategies and implementation. Benchmarking is the process of comparing one's business 

processes and performance metrics to industry bests and/or best practices from other industries. Dimensions 

typically measured are quality, time and cost. In the process of benchmarking, management identifies the best 

firms in their industry, or in another industry where similar processes exist, and compare the results and 

processes of those studied (the "targets") to one's own results and processes. In this way, they learn how well the 

targets perform and, more importantly, the business processes that explain why these firms are successful.  
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Target Costing: Target costing refers to the design of product, and the processes used to produce it, so that 

ultimately the product can be manufactured at a cost that will enable the firm to make profit when the product is 

sold at an estimated market-driven price. 

 

Cost Estimation in sample Preparation:  Consumables used for sample Preparation, Bakelite Powder, Emery 

Sheets, Molding Relief spray, Diamond Paste, Abrasive wheels, Coolant, Tissue Paper, Cold Setting Powder, 

Cold Setting Liquid. 

 

Estimated cost for sample Preparation  

 

They bought the consumables about 3 months once. The bills are given below. 

 

FIGURE 1. These bills are from the 9th month of 2016 

 

FIGURE 2. These bills are from the 12th month of 2016. 

CONCLUSION 

 
Our cost analyzing duration is about February 1 to February 11, during this period our suggestions were 

executed in the sample preparation area. From that suggestion the usage of consumables are reduced comparing 

before executing the suggestions. Over to the analyzing of consumables usage:  
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It is a consumable usage record from the 8th month of 2016 to 10th month of 2016. 

 

It is a consumable usage record from the 12th month of 2016 to 2nd month of 2017. From these consumable 

records we can analyze the usage of difference between before and after suggestions. 

Bakelite Powder:  Before Suggestions the Bakelite Powder usage is 5 kg for 25 days and 2.5 kg for 10 days it is 

analyzed from the consumable usage record.  

After Suggestions the Bakelite Powder usage is reduce upto 1kg for 10 days. Thus we are reduce 1.5 kg for 10 

days. The cost of Bakelite Powder is Rs.60/- per kg. By this per month we can reduce Rs.270/- and for year we 

can reduce Rs.3240/- 

Cut of Wheel:  Before Suggestions the Cut of Wheel usage is 50 Wheels for 10 days it is analyzed from the 

consumable usage record.  After Suggestions the Cut of Wheel usage is reduce up to 35 wheels for 10 days. 

Thus we are reducing 15 wheels for 10 days. The cost of the Cut of Wheel is Rs.71/- per wheel. By this per 

month we can reduce Rs.3195/- and for year we can reduce Rs.38340/- 
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The Consumable cost before Suggestions: 

 

The Consumable cost after Suggestions: 

 

From this analysis our project reduce the notable amount for the company per year. The reduced amount per 

month is Rs.4095/- and per year Rs.49140/- Competitive sourcing appears to generate personnel cost savings: In 

this study, the expected annual personnel cost savings ranged between 35 percent and 40.95 percent of baseline 

costs. The personnel cost savings we observed were achieved primarily by using fewer people and downgrading 

positions. Contrary to expectations, substituting capital for labor or lower wage and benefit costs did not appear 

to be important sources of personnel cost savings in the competitions we examined. To accomplish work with 

fewer people, both contractors and government managers employed a wide variety of techniques -multiskilling, 

organizational restructuring, civilianization, increasing labor availability, increasing labor intensity, and 

reducing the scope of work. 
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