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Abstract—       In MM gears, they are manufacturing the steering gear box and exporting to 

the RANE STEERINGS. Each and every part of a gear box is separately manufactured and 

gear box is assembled. My work is to reduce the cost of bevel gear housing which is 

manufactured by casting process and machined using CNC machine. 
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I. INTRODUCTION 

 

M.M.Gears Private Limited is an ISO 9001:2000 certified company, established in 1995. 

The company specializes in manufacturing customized high quality Gears and Gear Boxes, 

Worm Gear Boxes, Helical Gear Boxes, Geared Motors and Non-Standard Gear Boxes. An 

investment of USD 1 Million in sophisticated infrastructure facilities rightly supports our 

core concern of providing quality products at economical price. Today, M.M Gears is a well-

known brand name in domestic and overseas market. 

 

A. COMPANY PROFILE: 

M.M.Gears Private Limited is a name synonymous with high-quality Gearboxes in South 

India. Established in 1995, the company manufactures high quality, robust and efficient 

Gears and Gearboxes, Worm Gearboxes, Helical Gearboxes, Geared Motors and Non-

Standard Gearboxes. As an ISO 9001:2000 certified company, M.M.Gears strives to achieve 

100% customer satisfaction through high quality and prompt delivery of products. The 

present production capacity is around 400 gears per month and has plan to expand its 

productivity to meet the growing needs of both domestic and international markets.  

 

The company is ably managed by Directors, Mr.R.Mylsamy, M.E., and Mr.P.Mohanraj, 

M.E., who possess profound expertise in the field of gear engineering and technology. Their 

proficiency aids in effective and efficient management and execution of any customized order 

within the time line. The asset of the company is the well-trained, experienced and dedicated 

workforce, who consistently supports the commitment of delivering high quality products to 

meet modern day’s demand. The combined synergy of the management and the workforce 

has enabled M.M. Gears to achieve an envious position in the market.  

 

The sophisticated infrastructure facilities rightly support our core concern of providing 

quality products at economical price. The shop floor is fully equipped with high-end 

machines, precision engineering products and tools for manufacturing gearboxes and assists 

in maintaining the quality level at par with the leading manufacturers at reasonable cost. 

Quality has been the prime importance in all stages of manufacturing and assembling of 

gearboxes. We are focused to provide a complete gear service, from design engineering and 

product development to complete manufacture, supply and export of gears and gearboxes. 
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B. INFRASTRUCTURE: 

The company has the state-of-the-art infrastructure facilities and is equipped with high 

precision machineries to produce the gearboxes of high quality. We are also planning for an 

expansion in the coming years with spacious manufacturing place of 50,000 Sq.ft with ultra 

modern facilities.The company is investing constantly on the quality control equipments to 

inspect and assure the quality of products/components. Above facilities enables M.M.Gears 

to be more customer centric and achieve 100% customer satisfaction. 

 

List of Machineries: 

Table Size Machine Model Spindle Detail Quantity 

400 x 400 BFW / H400E BT40/20 Tools 1 No 

400 x 400 BFW / H400E BT40/40 Tools 1 No 

400 x 400 MITSUI SEIKI/HR3C BT40/45 Tools 1 No 

400 x 400 NIKATA EN40B BT40/45 Tools 1 No 

500 x 500 BFW / H500E BT50/40 Tools 1 No 

400 x 400 MAKINO / a51 HSK63/60 Tools 2 Nos 

500 x 500 MAKINO / a71 HSK100/60 Tools 1 No 

 

 

B.I Conventional machines: 

• WMW Gear Hobbing Machine (dia 1500mm x 16 module) 

• FO- 6 TOS Gear Hobbing Machine (dia 800mm & 6 module) 

• Gear Hobbing Machine with DRO (dia 600 & 6 module) 

• CESPEL Gear Grinding Machine (dia 326 x 6 module) 

• WMW Niles Gear Grinding Machine (dia 500 x 10 module) 

• Reishauer Worm Grinding Machine (German make) (dia 250 x 1400mm) 

• Matrix Worm Grinding Machine (German make) (dia 250 x 800mm) 

• WMW Tread Milling Machine (Center to center 1 mtr) 

• WMW Tread Milling Machine (Center to center 1.5 mtr) 

• Tos V4 Vertical Milling Machine 

• Horizontal Boring Machine DRO (63mm spindle) 

• Copper Slotting Machine 

• Batliboi Milling Machine 

• Horizontal Broaching Machine (5 Tonnes) 

• Gear Deburring Machine  

• Thread Whirling Machine (dia 200 x 2m) 

 

B.II Quality Testing Machineries: 

• Gear lead and profile tester 

• CMM-Accurate Spectra6.8.5 (CNC Version) - 1Nos 

• Trimos Vertical TVA 600 

• Brinell Hardness Tester KB300H 

• Rockwell Hardness Tester 

• All types of gauges and instruments 
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B.III  Rangr Of Products Include: 

• Screw Jack   

• Non-standard and Custom Built Gearboxes 

• Geared Motors   

• Aerator Gearboxes for Prawn Culture 

• Worm Gearboxes   

• Cooling Tower Gearboxes 

• Helical Gearboxes   

• Tyre Changer Gearboxes 

• Spur and Helical Gears   

• Worm and Worm Wheel Pairs 

 

C. Product details: 

• Product make   psg castings 

• Material used   sg iron 

• Product weight  2.3kg 

• Purchase cost   Rs.190 

• Machining cost  Rs.130 

• Total cost              Rs.320      

 

D. Work flow process in M M gear: 

 Raw material 

 Machining  

 Testing 

 Packing 

 Dispatching 

 

II. PROJECT DESCRIPTION 

A. Cost reduction: 

Gained while the large firms lingered in bringing innovations into the marketplace. Much 

of the dynamic growths of the Silicon Valley and of the complexes surrounding Boston have 

their origins in the entrepreneurial exploitation of huge research and development 

investments of large corporations. Early attempts announcing 20% or more across-the board 

layoffs in major corporations misfired. 

 

The next wave was even more wasteful, because overhead was reduced by imposing cost 

cutting targets without the benefit of redesigning any of the business processes. Companies 

that resorted to these crude methods did not have the experience how to measure the value-

added of information workers. Therefore, they resorted to methods that may have been 

somewhat effective for controlling "blue collar" employees. That was not successful because 

the same treatment that was acceptable for factory workers made the remaining management 

staff act in defensive and counterproductive ways to protect their positions. Such methods 

disoriented and demoralized many who were responsible for managing customer service. 

 

This is where reengineering came in. It applies well known industrial engineering methods 

of process analysis, activity costing and value-added measurement which have been around 

for at least 50 years. 
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B. Appearance of Reengineering: 

 

The essence of reengineering is to make the purge of recent excess staffing binges more 

palatable to managers. These executives became accustomed to increasing their own staff 

support as a means for towards gaining greater organizational clout. An unspoken convention 

used by of officials at high government and corporate levels, is that a "position" in a 

hierarchy exists independently of whether something useful is delivered to customers. The 

primary purpose of high level staffs is to act as guardians of the bureaucracy's budget, 

privileges and influence. 

 

If you want to perform surgery on management overhead, do not do it in a dark room with 

a machete. First, you must gain acceptance from those who know how to make the 

organization work well. Second, you must elicit their cooperation in telling you where the 

cutting will do the least damage. Third, and most importantly, they must be willing to share 

with you insights where removal of an existing business process will actually improve 

customer services. 

 

Budget cutters who do little else than seek out politically unprotected components, cannot 

possibly know what are the full consequences of their actions. 

 

Reengineering offers to them an easy way out. Reengineering calls for throwing out 

everything that exists and recommends reconstituting a workable organization on the basis of 

completely fresh ideas. The new business model is expected to spring forth from the inspired 

insights of a new leadership team. 

 

Reengineering is a contemporary repackaging industrial engineering methods from the 

past, rather something that is totally original. This cure is now administered in large doses to 

business enterprises that must instantly show improved profits to survive. However, 

reengineering differs from the incremental and carefully analytic methods of the past. 

 

C. Views on Business Improvement: 

Lasting improvements in business processes can be made only with the support of those 

who know your business. Creating conditions for continuous, incremental and adaptive 

change is the primary task of responsible leadership. Cut-backs that respond abruptly to a 

steadily deteriorating financial situation are a sure sign that management has been either 

incompetent or asleep. 

 

Evolutionary change stimulates the imagination and the morale. It creates conditions for 

rewarding organizational learning and for inspiring employees to discover innovative ways 

for dealing with competitive challenges and with adversity. 

 

Dismissing employees on a large scale, accompanied by incentives for long-time 

employees to resign voluntarily, will paralyze those who are left with fear and an aversion to 

taking any initiatives. It will force out those who are the most qualified to find employment 

elsewhere. You will end up with an organization that will suffer from self-inflicted wounds 

while the competition is gaining on you. If you lose your best people, you will have stripped 

yourself of your most valuable assets. Getting rid of people because they have obsolete skills 

is a reflection of past neglect of the organization to innovate and learn. Liquidating a 
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company is easy and profitable, but somebody ought to also start thinking about how to 

rebuild it for growth. That is the challenge of leading today's losers to tomorrow's winners. 

How do you perform business process redesign under adverse conditions? How do you 

motivate your people to give you their best so that they may prosper again, even though some 

positions of privilege will change or cease to exist. 

 

 

 

Fig.1 The 4 P Cycle Of Continuous Improvement 

D. Business Process Redesign: 

To be successful, business process redesign depends on the commitment and imaginative 

cooperation of your employees. Business process redesign must demonstrate that only by 

working together they can improve their long-term opportunities. Business process redesign 

relies primarily on the accumulated know-how of existing employees to find conditions that 

will support the creation of new jobs, even if that means that in the short run many of the 

existing jobs will have to cease to exist. 

 

In business process redesign, the people directly affected by the potential changes study the 

"as-is" conditions and propose "to be" alternatives to achieve the desired improvements. In 

business process redesign everybody with an understanding of the business will be asked to 

participate. External help is hired only for expertise that does not already exist anywhere 

internally. 

 

Business process redesign calls for applying rigorous methods to charting, pricing and 

process flow analysis of "as-is" conditions. Process redesign is never finished during the 

lifetime of a company. After implementing any major improvement new payoff opportunities 

will always emerge from what has just been learned. The primary objective of the business 

process improvement is to create a learning environment in which renewal and gain will be 

an on-going process instead of just a one time shock therapy. Adopting formal business 

process flow methods and a consistent technique for keeping track of local improvements 

allows combining later on processes that were initially isolated for short-term delivery of 

local gains in productivity. 

 

Business process redesign balances the involvement of information managers, operating 

managers and subject matter experts. Cooperative teams are assembled under non-threatening 

circumstances in which much time is spent and perhaps wasted in discussing different points 

of view. Unanimity is not what business process is all about. Differences are recorded, 

debated and passed on to higher levels of management for resolution. 

 

http://www.google.co.in/imgres?q=value+engineering&hl=en&sa=X&biw=1360&bih=622&tbm=isch&prmd=imvnsb&tbnid=Ao6r2YzEwzvnqM:&imgrefurl=http://www.smartprocurement.co.za/archives/using_value_engineering_for_world_class_supplier_relationship_management.php&docid=r_4FeClaDlaMiM&imgurl=http://www.smartprocurement.co.za/assets_c/2008/02/The 4-P Cycle-thumb-300x203.png&w=300&h=203&ei=j8-kUKqsMuWjigf0oYGgCg&zoom=1
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Business process redesign requires that you perform a business case analysis, which 

calculates not only payoffs but also reveals the risks of each proposed alternative. This is not 

popular because the current methods for performing business case analysis of 

computerization projects call for calculations that do not have the integrity for making them 

acceptable to financial executives. 

 

The overwhelming advantage of business process redesign, as compared with 

"reengineering," lies in its approach to managing organizational change. The relatively slow 

and deliberate process redesign effort is more in tune with the approach that people normally 

use to cope major changes. Every day should be process redesign day, because that is how 

organizational learning takes place and that is how you gain the commitment of your people. 

At each incremental stage of process design, your people can keep up the pace with their 

leaders, because they can learn how to share the same understanding of what is happening to 

the business. They are allowed the opportunity to think about what they are doing. They are 

not intimidated by precipitous layoffs that inhibit their sharing of ideas how to use their own 

time and talent more effectively. 

 

E. Value Engineering: 

Value Engineering is a function oriented, systematic team approach and study to provide 

value in a product, system or service. Often, this improvement is focused on cost reduction; 

however other important areas such as customer perceived quality and performance are also 

of paramount importance in the value equation. 

 

Value Engineering techniques can be applied to any product process procedure system or 

service in any kind of business or economic activity including health care, governance, 

construction, industry and in the service sector. Value Engineering focuses on those value 

characteristics which are deemed most important from the customer point of view. 

 

Value Engineering is a powerful methodology for solving problems and/or reducing costs 

while maintaining or improving performance and quality requirements. Value Engineering 

can achieve impressive savings, much greater than what is possible through conventional cost 

reduction exercise even when cost reduction is the objective of the task. Value Engineering 

helps organization in : 

 

• Lowering O & M costs  

• Improving quality management  

• Improving resource efficiency 

• Simplifying procedures  

• Minimizing paperwork  

• Lowering staff costs  

• Increasing procedural efficiency  

• Optimizing construction expenditures  

• Developing value attitudes in staff  

 

F. The Job Plan: 

Value engineering is often done by systematically following a multi-stage job plan. Larry 

Miles' original system was a six-step procedure which he called the "value analysis job plan." 

Others have varied the job plan to fit their constraints. Depending on the application, there 

may be four, five, six, or more stages. One modern version has the following eight steps: 
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• Preparation 

• Information 

• Analysis 

• Creation 

• Evaluation 

• Development 

• Presentation 

• Follow-up 

 

Four basic steps in the job plan are: 

• Information gathering - This asks what the requirements are for the object. Function 

analysis, an important technique in value engineering, is usually done in this initial 

stage. It tries to determine what functions or performance characteristics are 

important. It asks questions like; what does the object do? What must it do? What 

should it do? What could it do? What must it not do? 

• Alternative generation (creation) - In this stage value engineers ask; What are the 

various alternative ways of meeting requirements? What else will perform the desired 

function? 

• Evaluation - In this stage all the alternatives are assessed by evaluating how well they 

meet the required functions and how great will the cost savings be. 

• Presentation - In the final stage, the best alternative will be chosen and presented to 

the client for final decision. 

i. Value engineering working principle: 

VE follows a structured thought process to evaluate options as follows. 

• Gather information 

• Measure 

• Analyze 

• Generate 

• Evaluate 

 

G. SG iron: 

Spheroidal graphite (SG) irons with a variety of matrix-structure have been produced. The 

correlation between tensile properties, impact toughness, hardness and pearlite content is 

investigated. The pearlite content is varied from 0 to about 95 per cent by the use of different 

heat treatment processes. The apparent variation in the properties with the pearlite level 

reveals the remarkable consistency in the relationships between mechanical properties and 

pearlite content.  

 

The study of the tensile properties showed that the yield and ultimate tensile strengths are 

increased with increasing pearlite level in the matrix structure. For matrix structure with 

94.6% pearlite, the increases are about 91% and 98%, respectively, compared with those of 

the ferritic matrix material. The impact toughness of SG-iron is influenced significantly by 

matrix microstructure. Energy of about 230 × 10
3
J/m

2
 is required to fracture a ferritic matrix 

SG-iron. On the other hand, when the matrix structure approaches a fully pearlitic matrix the 

fracture energy is decreased by an amount of 75.5%. The Brinell hardness value is found to 

increase with increasing pearlite content in the matrix structure of the present material. It 

increases from about 128 for a fully ferritic matrix to about 258 as the matrix structure 

approaches a fully pearlitic condition. 
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1. Properties of SG iron 

• Easy to cast The high fluidity of the metal in its molten state makes it ideal for the 

casting process. 

• Strength Tensile strengths of up to 900N/mm2 (ADI gives the option of higher 

strengths). 

• Ductility Elongations of in excess of 20% (Lower grades only) 

• Excellent Corrosion Resistance When compared to other ferrous metals. 

• Ease of Machining Free graphite in the structure also lends itself to machining (chip 

formation). 

• Cost per Unit Strength 

 

The composition of S.G Iron varies little to that of Grey Iron, yet this material offers 

ductility and increased strength. The reason lies as one of its many names suggests in its 

microstructure (Nodular Iron), which refers to the formation of graphite spheres (nodules) 

rather than flakes. The flakes whilst giving grey iron its unique properties are detrimental to 

its mechanical strength, breaking up the continuity of the metallic matrix preventing ductility. 

On top of this the sharp edges of the flakes act as stress raisers further reducing strength.  

 

S.G Iron does not have this problem as the graphite is in discrete spheres, giving continuity 

of the matrix therefore allowing ductility. As the graphite has no sharp edges there are no 

stress raisers that would otherwise reduce the strength of the metal matrix. 

H. Aluminum Scrap: 

Aluminium Alloy Scrap is used for various industrial purposes and is used to make 

Aluminum Ingots, Aluminum extrusions, and Aluminum diecasting industry. 

 

Fig.2 Bevel gear box housing 

I. Types of Aluminium Scrap: 

• Tense : Mixed Aluminum castings 

• Tread : Segregated new Aluminum castings, forgings, extrusions 

• Taldon : Baled Aluminum Used Beverage scrap 

• Taint Tabor : Clean mixed old Aluminum alloy sheet 

• Tassel : Old mixed Aluminum wire and cable 

• Talon : New pure Aluminum wire and cable 

• Twitch : Fragmentizer Aluminum scrap 

http://www.wmlee.co.uk/adiintro.html
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• Talk :Aluminum Copper Radiators 

• Telic : Mixed Aluminum turnings and borings 

• Terse : New Aluminum foil 

• Tablet : Clean Aluminum Lithographic sheets 

 

J. Similarities between iron and aluminium: 

Iron and Aluminium are different metals that exhibit varying properties. Both the metals – 

Iron and Aluminium come with different molecular mass, atomic weight and atomic 

numbers. They also come up with difference in the chemical and physical properties. 

One of the first differences that one can come across between the two metals is that iron is 

heavier than Aluminium. Aluminium has only a specific weight of 2.7 g/cm3, which is much 

lower than iron. This low weight makes Aluminium a better metal for use in various 

machines. 

Since prehistoric times, iron has been in use. Whereas Aluminium was discovered by Hans 

Christian in 1825. While Aluminium has an atomic number of 13 and an atomic weight of 

26.981539 g mol, Iron has an atomic number of 26 and an atomic weight of 55.845 g mol. 

Iron is represented in the Periodic table as Fe (derived from ferrum in Latin). Aluminium is 

represented by the symbol Al (derived from Latin Alumen). 

When comparing the melting point, iron comes with a higher melting point of 1535 degree 

Celsius. N the other hand, Aluminium has a melting point of 660.37 degree Celsius. When 

talking of boiling points, iron has a slight edge over Aluminium. When the boiling point of 

Iron stands at 2750°C, the boiling point of Al is 2467 degree Celsius. 

Another difference that can be seen is that Iron is magnetic and Aluminium is 

nonmagnetic. When comparing the prices, Aluminium is more expensive than Iron. This is 

because extraction of Aluminium from its ore is quite expensive than extraction of Iron from 

its ore. However, Aluminium is the most abundant metal available in the earth.  

Aluminium is a better conductor of electricity than Iron. Al is also more ductile than iron. 

In terms of malleability, Aluminium is second among metals. It is also placed sixth in terms 

of ductility. 

Summary, 

Aluminium is lighterthan iron.  

Aluminium is the most abundant metal available in the earth.  

Iron is magnetic and Aluminium is nonmagnetic. 

 

III. CONCLUSIONS 

 Comparing SG iron and aluminium, aluminium is coming forward to reduce the cost and 

weight because of its low specific weight and like that work want to be carried out in design, 

labour, machining and adopting new technology for reducing the cost without decreasing the 

quality. 
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