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Abstract

Cutting fluid is essential for the better performsann any machining operation; it is desirable the cutting tool
life and degree of accuracy of the operation topyproper cutting fluid. The quality of the finiphoduct largely
depends on it. But in light machine shop the aspécutting fluid are ignored. Though there is thignergy
consumption, huge maintenance works, and compicastem used by machine shop but there is listlea any
lubrication system. In such situation a work foreeed to develop an optimize system for the proppplg of
cutting fluid during operation. In this researchetBystem is used mainly mechanical energy of assure through
foot pumper use to supply the adequate amounttthguluid in to the cutting area. The system deped in this
research is handy and portable so it is useable &y machine in the machine shop and providedléhéility of

use with low maintenance and also very much césttéefe.
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1.0 Introduction:

In this modern competitive world it is very diffituto attain market share for a product. To sustairthis
competition, it is important to ensure best of gydlesides the price of the product. Sustainingketaof a product
highly depends on its quality. To ensure the remgliquality scale it is essential to monitor anghét the quality of
the product. Besides this it is also needed to renghat the quality inspection is neither time eongg nor
expensive. In general, quality control procedurbeutd be as simple as possible and only give thlgired
information. Too little information means the tdss not done its job; too much information and nganzent
decisions may be delayed or confused; just requiredmation is desired.

The aim of the quality control in industrial apg@lton is to analyze and monitor the quality of isulial
manufacturing activities. Signal processing systamd automatic visual inspection systems, whichaatematic
systems that perform visual inspection by meansnathine vision, can play a fundamental role in iqual
assessment since they can guarantee a high arntdmionsn invasive quality inspection.

As consumer demands are rising for high qualitydpots, manufacturing industries are striving harcathieve
high quality at reduced costs. Manufacturing teghes can be improved upon by a considerable exignt
employing automated machine inspection. Real-tidiect and fast tests can be performed on the ptoube
marketed to verify if it meets production standamilso, repetitive tasks can get monotonous for &mmworkers
hence leading to erroneous results. The probakifitgrrors and bias caused by the human factondgpdction of
products can be reduced to a bare minimum by ermga@utomated machine inspection. Quality assessnuame
by employing machine detection has highly desiralelgtures like consistency, quantization, very lewor
probabilities and fast analysis times.

In this work both quality of the product and thestcis taken into consideration. Because the deeelgystem is
noticeably low cost with low maintenance cost whadrves a vital role in machining operation. Tat knd



product quality is one of the greatest concernstier machining industries. Using this system remmogehining
area can have the supply of cutting fluid whichréase the tool life and enhance the quality ofctiténg.

2. Literaturereview

2.1 Cutting Fluid

Cutting fluid is a type of coolant and lubricantsiimed specifically for metalworking and machinipigpcesses.
There are various kinds of cutting fluids, whiclelude oils, oil-water emulsions, pastes, gels, s@so(mists), and
air or other gases. They may be made from petroldistillates, animal fats, plant oils, water and ar other raw
ingredients. Depending on context and on which typeutting fluid is being considered, it may béereed to as
cutting fluid, cutting oil, cutting compound, coataor lubricant. Cutting fluids are used in matachining for a
variety of reasons such as improving tool life,ugidg work piece thermal deformation, improvingfaae finish
and flushing away chips from the cutting zone.

The properties that are sought after in adgadting fluid are the ability to:

» Keep the work piece at a stable temperature (afitihen working to close tolerances). Very warnols,
but extremely hot or alternating hot-and-cold areided.

* Maximize the life of the cutting tip by lubricatirige working edge and reducing tip welding.

» Ensure safety for the people handling it (toxicibacteria, and fungi) and for the environment upon
disposal.

* Prevent rust on machine parts and cutters.

2.2 Function of Cutting Fluid

Cooling:

Metal cutting operations generate heat due toftazilon and energy lost deforming the materialeT$urrounding
air is a poor coolant for the cutting tool becaitseonducts heat poorly and has low thermal massbi&nt-air
cooling is adequate for light cuts and low duty legctypical of maintenance, repair and operatiddR@) or
hobbyist work. However, production work requiresaye cutting over long time periods and typicallyguces
more heat than air cooling can remove. Rather garsing production while the tool cools, using iijaoolant
removes significantly more heat more rapidly, aad also speed cutting and reduce friction andwealr.

Lubrication

Besides cooling, cutting fluids also aid the cgtiprocess by lubricating the interface betweenttiods cutting
edge and the chip. By preventing friction at thieiface, some of the heat generation is preveiitad.lubrication
also helps prevent the chip from being welded dm¢atool, which interferes with subsequent cutting.

2.3 Types of Cutting fluid

« Practically all cutting fluids presently in uselfaito one of four categories:
» Straight oils
* Soluble oils
e Semi synthetic fluids
»  Synthetic fluids

Straight oils are non-emulsifiable and are useshathining operations in an undiluted form. They@mposed of
a base mineral or petroleum oil and often contailaplubricants such as fats, vegetable oils ateress well as
extreme pressure additives such as Chlorine, Sulgdd Phosphorus. Straight oils provide the besidation and
the poorest cooling characteristics among  culftingds.

Synthetic Fluids contain no petroleum or minerdlbaise and instead are formulated from alkalineganic and
organic compounds along with additives for corrosithibition. They are generally used in a dilufedn (usual



concentration ration = 3 to 10%). Synthetic fluadten provide the best Collin performance amongcihiéing fluid.

Soluble Oil Fluids form an emulsion when mixed witlater. The concentrate consists of a base mimdraind
emulsifiers to help produce a stable emulsion. Tdreyused in a diluted form (usual concentratichte 10%) and
provide good lubrication and heat transfer perforoga They are widely used in industry and are ¢hastlexpensive
among all cutting fluids.

Semi-synthetic fluids are essentially combinatidnsgnthetic and soluble oil fluids and have chagestics
common to both types. The cost and heat transfdompgance of semi-synthetic fluids lie between thasf
synthetic and soluble oil fluid.

% Cutting fluid can be also classified in followingtegories;

Liquids

There are generally three types of liquids: minesami-synthetic, and synthetic. Water is a greatloctor of heat
but has drawbacks as a cutting fluid. It boils lgagiromotes rusting of machine parts, and doeduintcate well.

Therefore, other ingredients are necessary to eraatoptimal cutting fluid. Mineral oils, which apetroleum-
based, first saw use in cutting applications in lte 19th century. These vary from the thick, dandfur-rich

cutting oils used in heavy industry to light, cleds.

Pastes or gels

Cutting fluid may also take the form of a pastgerwhen used for some applications, in partichkard operations
such as drilling and tapping. In sawing metal watlbandsaw, it is common to periodically run a stifkpaste
against the blade. This product is similar in fdamator to lipstick or beeswax. It comes in a camatbatube, which
gets slowly consumed with each application.

Aerosols (mists)

Some cutting fluids are used in aerosol (mist) f¢gamn with tiny droplets of liquid scattered thrdwayt). The main
problems with mists have been that they are rdibhdrfor the workers, who have to breathe the sadimg mist-
tainted air, and that they often don't even wonk/weell. Both of those problems come from the ingise delivery
that often puts the mist everywhere and all thetarcept at the cutting interface, during the clte-d@ne place and
time where it's wanted. However, a newer form gbsel delivery, MQL (minimum quantity of lubrican@voids
both of those problems.

Air or other gases (e.g., nitrogen)

Ambient air, of course, was the original machinauplant. Compressed air, supplied through pipeshasgés from
an air compressor and discharged from a nozzledaah¢he tool, is sometimes a useful coolant. Tdreef of the
decompressing air stream blows chips away, anddédoempression itself has a slight degree of coddiction
(pV=nRT); lowering the pressure lowers the tempegt

2.4 Importance of Cutting Fluid

The primary needs of cutting fluids are (In Mach)i:
» Lubricating the cutting process primarily at lowttouy speeds
» Cooling the work piece primarily at high cuttingeggls
*  Flushing chips away from the cutting zone

Secondary importance includes:
» Corrosion protection of the machined surface
* enabling part handling by cooling the hot surface

Process effects of using cutting fluids in machgnimclude:
* Longer Tool Life.
* Reduced Thermal Deformation of Work piece.



» Better Surface Finish (in some applications).
» Ease of Chip and Swarf handling.

2.5 Conventional System

% Coupling of a pump with the machine; which prodagh electric energy a fluid tank, and high maitece.

% Most commonly in machine shop they used a bottl#uad for spray with hand when needed, which n&ed
stop working for spray.

< Using a large pot of water for submerge work piegbich also need remove work piece frequently durin
operation.

3. Design of the New System
3.1 Component description and functions

The main components used in this system are;

« Foot-pumper.

« Air passing pipe.
% Airinlet valve.

¢ Fluid inlet point.

< Cutting fluid tank.
« Fluid passing pipe
% Magnetic disk post
% Flexible coil pipe

The descriptions of these components are giveowell

Foot pumper: It is a pumper with a foot paddle, which generakgd for pumping motorbike tiers. When we make
paddle on it the air passing forward with a helghollow cylinder. The air is then passing througprassure gage,
which indicates the air pressure of passing aispfing is connected with the foot paddle so after paddle it
moved it previous position.

« Air _passing pipe: It is one kind of plastic hose pipe for passingthrough a hollow passage. The pipe is
coated with cotton fiber. Air passing pipe is coctee with pressure gage in one end and other esd ha
tiger head.

< Air_inlet valve: It generally used in bi-cycle or motor bike, whareinlet valve permit passing air in only
one direction, so a certain amount of pressureseaily create upon the fluid.

« Fluid inlet point: Through this point fluid feed in tank. This mugted to fit strongly so that air cannot get
out from this point.

% Cutting fluid tank: This is a steel made tank with a cylinder or negtdar shape. The tank has three
outlets, one for air inlet, one for fluid inlet amther is for fluid outlet, having a capacity oftetlO litter
cutting fluid.

« Fluid passing pipe: It's a rubber made tube pipe with a small diamétét” to 1/8”). The pipe has a length
of 4 feet to 8 feet according to requirement. Loistion is a considerable factor for selecting pipe

% Magnetic disk post: It's a steel made post which has a magnetic digké bottom side and a elbow pipe.
The elbow pipe has a right angle shape, one endected with fluid passing pipe and other is conerct
with flexible coil pipe. The elbow pipe is weldedan disk post.

« Flexible cail pipe: The flexible coil pipe is a stainless steel c@igy which can be rotate at any direction. A

nozzle can be attached at the opening the pipe.




3.2 Photographs of the System Components

Figure: Foot pumper with pressure gage & air paspipe. Figuker inlet valve.

Figure: Cutting fluid tank. Figure: Full Arrangement.



3.3 Design of the System
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Fig: The proposed system

3.4 Operation of the system

To operate the system first it's need to set thgmatic disk post in any convent position from whtre supply of
the cutting fluid is convenient. Then using thetfpamper the pressure level of the fluid is incesasThis pressure
will aid to start to flow the fluid through the @jine to the desired location. It is easy for therker to make a few

paddles to raise the fluid pressure during the tifn@orking on the same machine.

This not only makes easier the operation but disancthe chip from the work zone, as well as nemel sources
of energy in needed. As the machining is donedertain machine the worker can move away the footger and
the system is ready to use for another machin¢hitnway it helps to save energy, save money aockase the

quality of the product by increasing the tool life.

4. Perfor mance measur ement

From the study of the system in a machine shomummAutomatic saw and Lathe machine it is fourad these
following performance are achieved based on flaw:ra

*» When the pressure level is highest theaximum flow rate: 430 ml/ min.
+ From the fluid head rising up 20 psi (Ib/inch) gives 290 ml fluid flow.
+ For normal operating conditiahto 4 paddles need for usual flow of fluid.

Suitable for;

. Lathe machine.

. Milling machine.

. Shaper machine.

. Drill machine.

. Planner machine.

. Automatic saw.

. Any cutting machine used in machine shop.
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5. Advantages and Limitations of the system

Advantages:
* This is a flexible system applicable for any maehin
» A cost effective system.
* This system using mechanical energy instead nariglalcenergy.
*  Low or zero maintenance cost.
» Easy for setup and operate.
» Portable and light weight.
* Flow rate is satisfactory.
»  Worker can easily operate it during operation.
* Give high surface finish.
* Increase tool life.

Limitations
e The system cannot useful for high viscous cuttinglf
» High flow rate required high pressure, that's difft to supply in foot pump.
e Thereis no recycling system of cutting fluid.
» The tank capacity 3 to 10 litter, so successivegihg of fluid is a problem
*  During precision work, making paddle in foot purmmlifficult for worker.

6. Result and Discussion

The system is design which is compatible for anghmirge in a machine shop. The system can be usaful f
their normal operating hour. In a country like Blaesh most of the machine shops are not fullyraated to
supply cutting fluid automatically. Moreover, workemains free but watching and feeding the toolork piece,
so the worker can do the machining operation a$ agekupply the cutting fluid easily using thisteys. The
worker can easily make paddle in the working tinfeclv create pressure and make flow the fluid. Be eixtra cost
of electric pump is totally reduced by using thistem.

The system is totally environment friendly. No envimental hazards are produced by this system. This
system does not make any sound pollution beca@se #re no rotating parts here. And also the syiamary user
friendly. One can operate the system without arecs knowledge. The setup cost is only $hhe hundred and

nineteen taka only) dt0.9361 USD, which less enough. There is no maintenance etetied cost with the system
and no electrical bill related here. Once the s&ugone then this system can be used in any maesmequired.

The operating principle is very easy and also #tagsis very easy. So the system is accessiblthéoall
workers to any normal operation. In other wordstfa light work machine shop it is very much corieeh and
supportive in any machining operation performseher

7. Conclusions

In this project a system is developed to estaldistoptimization system for using cutting fluid imetmachining
operation with flexibility. For better surface fati and increasing tool life cutting fluid is essaintBut most of the
case it is found that in the machine shops theatt@umps is out of work or there is no coolanteysdue to its
cost and high maintenance cost. So this systeravsloped by aiming that it can be used in all maehiand also
cost effective with a low maintenance cost. Theesysis mainly design for light machine shop becahseamount
of fluid carrying capacity is low.
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