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Abstract

Most of the lathe machines in Bangladesh am not go through the genemlized
regular accuracy tests. Thus ithey are not as much as accusate as the
manufacturing specification. Because, these |athe machine are nct propery
maintained. To check the accuracy of the exiting machine tools in different
area of Bangtadash. We select mosi common and widely used lathe machine
under investigation. Then we select some lathe machine in different
geographical location of Bangladesh. Some of them are very old, some are
new and some are from different country of origin,

Some suitable accuracy test was develop to check the accuracy of the exiting
lathe machines. Bed slraightness ang machining accuracy were measured for
different lathe machines. The results are compared with different lathes.
Arcording fo resuft it is found that each machine are required proper

maintenance to run with high accuracy.
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Chapter 1

1.1 Introduction:
Today, every product known is a product of machine tooia. if not used directly in
the manufacture of 8 product, machine tools are required to produce the material
and equipmant necessary for its processing or growth.

The most common machine tools are lathes, milling machines, drilling machines,
shapers, and grinders. There are many varieties of specia-purpose machines
used in manufacturing which are adapted from cne ar more of the basic machine
tools.

According to the National Machine Tool Buildars Association, “a machine tool is
a power driven machine not portable by hand, used to shape or form matal by
cutting, impact, pressure, electrical techniques, or a combination of these

processes”

Without machine tools, the population of the world could not feed or clothe itseif.
Without machine tools, modem man would caase to exist. Without machine

mols, modem clvilization could nat exist.

Machine tools are those that we can get desired shape, size, dimensional
accuracy by removing excess material in the form of chips with the help of wedge
type device is calied machine tools.

For the various operations that must be performed in the metatworking shop,
there are many different types of machines, each designed to do work of a
specific nature. Actually, there are over 500 differant machine toois, each built in
a variety of sizes and forms. For each type and size of machine tool, ihere are
many special work-helding devices called attachments.

Machine tocls are grouped in accordance with their usea, their sizes and the
degree of accuracy required froem them. Experience shows that lathe beds wear



more rapidly in the center than at the ends, morecver, the overhanging weight of
the carriage and 1he cutting resistanca forces the front shears (apron side) down
ard lift the rear shears. Hence, the tolerance must be directed in oppositions to
this deformation. The front shears of a new lathe are there fore permitted o be
arched or humped upwards only, while the rear shears may be less convex or

even slightly concave.

To avoid the undesirable combination of a maximum convex tolerance tor the
fram shears and a maximum concave tolerance for the precision of operation is
the most outstanding characleristics of today’s machine tools.

Dimensional accuracies during the past S0 years have progressed from one
thousand of an inch, to one ten-thousandth of an inch, and now approach a
millionths of an inch. This is about one three-hundredths the thickness of a
human hair. Such precision makes it possible and feasible to produce hundreds
of identical parts, al! s0 much slike that they may be freely interchanged or
substituted in assembly or repair, without hand-fitting.

| athe machine is the common machine tools. We found the location of machine
tools in our counby. We see the maximum machine in our country is “Lathe
Machine". In rich resign and poor region in our country lathe machine is
available. We have collected the onginal condition of lathe machine in our
country. Some lathe machine is very old, they working from twenty years ago bul
their accuracy is not bad, surface flatness is also good, these machines are
meintenance by workers and unskillad labour but their accuracy is still good.

The lathe machine is a power-driven mechine tool used 1o tum and cut metal. It
is one of the oldest and perhaps most important machine lools ever developed.

Besides iathe machine in our country is available in any workshop, also its price
is limited so we can bye or amange a lathe machine for our good quatity product

So choose the lathe machine out of other machine tools.



A lathe can perform many different operations. A few of the more common
operations are facing, straight iumning, taper tuming, parting, necking, thread
cutting and forming.

Lathe size is determined by swing and length of the bed. The swing is twitch the
distance from the live center point of the epindle to the top of the bed, or the
largest diameter that can be turned over the ways of a lathe. The length of the
bed includes the part the headstock resis on. it determines also the dislance
between centers.

The Bed is the bese or foundation of the lathe, It is a heavy rigid casting made in
one piace. It is the “backbona” of the lathe amd holds of supports all the other
parts. Locaied on the top of the bed are the ways. More expensive lathe have a
combination of V ways and the flat ways. Less expensive lathe has flat ways
only.

Accuracy of the ways determnines the parformance that can be expected from a
lathe. Ways must be frue and accurete so that the headstock, tailstock, and
carriage are always in true alignment.

We find the Number of old lathe machines that are used in different gaographical
position of our country. Some of ihern are even more then thily years old.
Collected the addresses of the workshops and indusgtries that are using lathe
machines in Dhaka and Khuina city. in Dhaka city the maximum lathe machines
are found in old Dhaka region i,e dohalikhali. At presenl in old Dhaka region
varigus kinds of lathe machines are available for any complex works. in this
ragion many kinds of lathe machine are ready for sell and obsarve their works.

in khulna city maximum lathe machine are working in the region of shakepare. In
this region many indusiry are usa tathe machine o produce good finish proeduct.
But in khulna city no lathe machinsa is not ready for sell. In this region we observe
their worka. Many workshops works without their machine accuracy. The spindle
speed is high and product is not accurate. In shakepera some workshop works
continuously withowt their machine accuracy, unskilled labour, and also works
rough environment. This machine maintenance by unskilled labour.



But same machines have goad accuracy, surface flatness, table straight, spindle
speed. etc which is controi and produce accurate product. Khulna is the
industriai area of our country, so in this region machine tools should be good in

qualify.

The lathe machine is very necessary for industrial work or ary other complex
work. Our maximum industry needs various complex parts to be repair or replace
by a new one. Lathe machine can solve this problem by making this parn.

In khula city we collacted four workshops which is used lathe machine. in this city
same workshops used heavy-duty lathe machine and some workshops used
high-speed precision gap-bed tathe machine from fifteen ysars ago.

In Dhaka city we have collected eight organizations, which are using lathe
machine for their works from sixteen years ago. in Dhaka city maximum lathe
machine situeted in oid Dhaka i,e Dhoalikhali and in khulna city maximum lathe
machine are in shakepara. Jn Dheka city many kinds of iathe machine are
avaiable for work and also new lathe machine is avalable for sell. Bangladesh
makes some lathe machines, which is available in old Dheka region. But in

khulna in not ready to sell a new lethe machine.

From the analyzing data of lathe machine in Dhaka and khunia city the best
quality of lathe machine depends on their regular maintenance, monitering and

test report.

The maximum price of lathe machine is also depends of their quality, if quakty is
best, price is also high. we see some workshops in Khulna and Dheka city, have
same price lathe machine. we have cetlected dala of lathe machine from varnous
organizations since two months. Also apply technique to colect data from above
mentionad organizaton.

Fot this situation my project teacher heip me to cotlect data and information.



Any type of equipment may ba used as long as the specified measurement can
be carried out with the required degree of accuracy.

A lathe is & machine tool, which tums cylindrical material, touches, a cutting tool
to it, and cuts the material. The lathe is one of the machine tools most
welil used by machining.

A materiat is firmly fixed to the chuck of a lathe. The lathe is switched on and the
chuck is rotated. And since the table, which fixed the hyte, can be moved in the
varticai direction, and the right-and-left direction by operating some handies It
touches & byte's tip into the material by the operation, and make a mechanical

par.

In order to get an efficient process and beautiful surface at the lathe machining, it
is important to adiust a rolating speed, a cutting depth and & sending speed.
Please note that the important elements cannot decide easily, because these
suitable values ara quiet different by materiate, size and shapes of the part.

The various tools and equipment used for camying cut the accuracy tests
One gf the most widely used instrumenis today in layout, inspaclion, and qualily
control operation is the dial indicator.

The dial indicator has precisely finished gears, points, and otiar working parts
that makes possible measurements from one —thousands to fifty melons of an
inch, depending on accuracy requirements.

Dial indicators are used ko measure or variation from some slandards. The
indicator is normally set at zerc on the part or a standard of known size. When
the part being measured is placed under the measuring point, the indicator hand
shows the plus or minus variations of the pari from atandard dimension.



Dial indicatar of the balanced- type. Each small division is0.0005 and two division
is 0.001 The dial gauge should have clearly readable gradations on sufficiently
large dial. It need not finer than 0.001 mm. (C.0004 inch} Finer graduations,
whii:h are required in special cases, should only be used if the measuring
accuracy of the instrument justifies it. In such cases graduations down to ty
(0.0004inch) may be used.| have collect disl gauge from BUET machine shop

and went mentioned region for my work.

We used Tacho meter for measuring speed of machine fools, we collecd from
BUET machine shop. This is used to check tha true running of the spindie of the

lathe machine.

Test charts are complied for each type of machine tool giving details of tests to
be caried out end permissible erors. They are extensively used as guideines

far conducting tests.



1.2  Literature Review:

An unknown Frencman is credited with developing the first useful lathe in about
1700.The man most msponsible for the lathe as we know it today however was
the English invenlor Henrey Maudslay starling out as an instrument maker,
Maudsiay developed into one of the first great mainly to the improvement of
scréw—cutting machinery. Maudslay s first important invention was a bar lathe
mad entirely of iron { no wooden Frame) and equipped with a highly original stide
rest. This device laid the groundwork for his series of increasing more accurate,
sgff-acting sctew-cutting lathes. He perfected his  first model in 1800, the same
year Eli Whitney initiated the American system of mass production.

Accuracy tests conclude the prmcess of designing and manufacturing 8 lot-
produced machine tool. These tests are simpler than all the rest and are usually
conduced by the inspectors of the plant inspection department under shap
conditions. Their purpose is to check the performance of the machine ool and
whether it compiles with the manufacturing specificalions.

According to present-day manufactunng specifications, acceptance tests include
preliminary trials an idle-run test performance tests under load, checking
whqther the machine tool complies with the accuracy standards, and tests to
detarmine the rigidity and vibration-pmaf properties in metal cuiting.

Moreover, the machine is always carefully adjusted and aligned during assembly
of on the test stand at the manufacturers works, whemeas experience has shown
that erection in the warkshop of the user is not always camed out with sufficient
care. Sometimes for reasons of economy, particularly in the case of heavy
machines foundations are made too light and are not exdiended o a sufficiem
dep_rm. Faculty erection may cause working inaccuracies, which may then
wrongly be blamed on the machine.



As a rule these tests give a general idea of the quality of the machine ool without
taking much time or requiring complex apparatus. Therefore, at (he
manufacturing plant and following overhauls and even medium repairs,
acceplance tests are o be conducted without fail. For this purpose the machine
tool is inslalled on a special foundation. Wilh Lhe aid of adjusting wedges of
teveling shoes, positioned in the same manner es for installing the machine for

regular operatian.

These tests commence with consecutive changes in the main drive speeds from
the minimum to the meximum values.

The machine shoutd continue to operate at the maximum speed until the spindle
bearings reach a steady temperature. The temperature should not exceed 85°C
for rolling and 70°C for sliding friction bearings in other mechanisms the bearing
temperature should not excead 50°C. At the same time, the operation of the feed
mechanisms checked at the low, medium and high working feeds, as well as
rapid traverse motions. "Proc. Conference on specification and Tests of Metal
Cutting machine Tools. UMIST, P.Q., Box 88, Manchester.”

The machining accuracy of a machine tool is characterzed by the magnitude of
the deviation of the in size, shape and ralative positions of the elements of the
surfaces obtained from the comesponding parameters of the given geometrical

surfaces.

At the present time, practically no accuracy slandards of machine tool operation
ool exist thal give a single valued definition of machining accumcy. This it due
to tha large number of such factor, the principat ones being:

1) Geommetricat (including kinematics) accurecy of the machine tool- fixture-
cutting tocl-work piece complex, or complex, or system, taking into
accouni the influence of clearances and the erors of the locating datum of
the work piece

2) Processing rigidity which characteristics the deformation of the system
under load.



3} Stability of the system in setting up the work, traveling the units and during
machining.

4} Forced vibrations.

5) Dimensional wear of the cutling tool.

In general, the tests should be carried out at the manufacturers works. it is hardly
possible for the machine tool manufacturer to assume the responsibility for the
consequences of treatment to which machine tools are subjected whilst stresses
caused by a fall during fransportation, which may result in deformations and

possibly, cracks, thereby rendering the entire machine useless.

Obviously, the purchaser of a8 machine is fully entitied to repeat the tests in his
awn works, but if it is his intention to do so he shoukd have at his disposal all the
necessary testing equipment and an eoxperience inspection s@H. The
manufactures test chart, a copy of which is supplied to the buyer, should serve
8s a guarantee that the machine have been tested in the manufacturers works
under precisely the conditions under which it will later have to work.

In the majority of cases, working fimits 1o be attained with the machine in
operation are specified at the end of the test charts. These apply to finighing
operation only. A finishing cut on a lathe machine, For example, has been
defined as one producing a chip of about 0.1 to 0.2 milimeter (0.0004 to 0.008
inch} depth and 0.05 to 0.1 milimeler {0.004 to 0.008 inch) depth and 0.05 to 0.1
millimeter {0.002 to 0.004 inch} feed, laken with the highest speed which is
permissible for the material surface must ba smooth and without chatter marks
which would indicate inadmissible vibration.



The degree of working accuracy of the machine, besides depending on the
machine itseff, is also influence by such ather faclors as:
1. The type of cutting tool and its condition (rake angles, hardness,
gccenlricity in the case of milling cutters , etc)
The toal holder {e.g. milling arbors)
The cutting speed, feed and chip section
The material to be machined
The shape, size and rigidity of the work piece.
The chucking or clamping equipment
The skill of the operator.

No@® e wN

E. J. Goddard, A. Cowley and M. Burdekin. A measuring system for the
evaluation of spindle rotation accuracy, Proc. 13™ MTDR Conference, Macmillan
Press Ltd. 1973

The author considers it wrong to draw & dividing line between practical and
geometrical tesis. The so-called practical tests check the accuracy of the finished
components, whilst the geometrical tests cover the manufacturing accuracy of
the machine. Both measuremenis are practical and both ffom part of one
indivisible whole. Neither the user nor the manufacture can dispense with either
of these tests. The reason for giving prominence to the manufacturing accuracy
of the machine in the test producer lies in the fact that if covers the whole
machine and can be carried out unambiguouely and without difficulty. The cutting
tests can anly be carried out for rendom sixes and conditions, for otherwise the
time necessary for their execution and their costs would be prohibitive.

The manufacturing eccurecy of the machine and the accuracy of the finished
work piece are interconnected. When a machine tool is assembled from
components, which have been machined, to gauges, the unavoidable machine
emors have to be adjusted during aseembly in such a manner that the finished
machine tool will produce work pieces within the required limits.

190



The assessment of the positioning or displacement accuracy involves a test
which is made slong the axis at the tool position and where the actual
displacament, when moved to a target position along this axis, is compared with
the nominal distance to that target. The diference between the actual and larget

positions is defined as the error at that target position.

The importance of machine tool perfermance and evaluation is evident from a
recent major intemational, multi-disciplinary survey on the state of the art in the *
Technology of Machine Tools™. This project was financed by the United Slates
Air Force and undertaken by a team of intamational experts, collectively known
as the machine Tool Task Force (MTTF). The published appropriate to ihe
understanding of the operating performance of modem machine toois and
consequentty complement the subject matter of this book.

11



1.3 Summary of the roview:

The principles of the tests outiined in the previous sections are still applicabie to
most conventional or manually operated lathe machines. However, for modern
lathe machines, which are installed wilh digital readout or numerically controlled
syslems, he inherent accuracy requirements should in generat be better than
those for Lhe equivalent conventional machines.

The reasons for this increased accuracy requirement is not only the desirability
tor minimum cperator intervention, but also the fact that machining sequences

may necessitate a more demanding inherent accuracy.

The accuracy of a component produced on modem machines depends upon the
interachon of many factors. Setting-up is the responsibility of the user, whilst
besic alignments of the machine are dearly Lheir responsibility of the machine

tool maker.

A positioning accuracy check is now a standard test for mest machines of the NG
type and lhis procedure, together with a conlouring accuracy check where
applicable, is discussed in the following sections. The relevance of these
basically geometric tesls should not however, be underestimated since they form
a basis on which 1o superimpose the errors resulting from functional effects.

The accuracy performance of the lathe machine is specified at the end of each
chart. Recommended procedures for testing the working accuracy of lathe
machine.

The accuracy obtained wilh a particulsr type of equipment employed must
always be compared wilh the required accuracy of measurement.

12



1.4 Objectivea of tha project work:

The main objective of the present work is b make a systematic investigation in
respects of precision.

Precision means the accuracy with which a job can be manufactured on a
machina teol.

Precision of operation is the most outstanding characteristics of today’s machine
toots. Dimensional accuracies during the past 50 years have progressed from
one thousand of an inch, lo one ten-thousandth of an inch, and now approach a
millions of an inch. This is about one three-hundredths the thickness of a human
hair. Such precision makes it possible and feasible b produce hundreds of
idenfical parts, alf so much alike that they may be freely interchanged or
substituted in assembiy or repair, without hand fitting.

13



Chapter 2

Experimental investigation:

Bed is the main element which acts as a base for the rest of the units. Bad is
usually made from cast iron has more compresstve stength, is a cheap matenal
and cen absorb the vibrations set up duning machining.

The bed must be straight longitudinally. in the case of beds up to 10 feet iong.
The strmightness of the latter is checked by placing the dial gauge at intervals of
about 300 milimeters {12 inch) along the whote length of the bed. For the
straightness test the dial gauge readings are taken in several positicns aiong the
bed.

Machining accuracy depends to a considerable extent in many types of machine
tnols upon the mtaticnai accuracy of the spindle, which transmits motions to the
cutting tool or to the work.

Wa measure spindle speed of various lathe machine by tachc meter. The
maximum spindle speed is obtained 880 RPM from the mirpur ceramics and
sikder enterprise. Most of the workshop set exira pulley for increasing spndle
speed. Normal speed is not work properly, so they set pulley to improve speed
for smooth surfaca finish Cf the product.

We alsc measure the surface flatness of cast sron disk by dial gauge. For the
surface flatness test of cest imn disk the dial gauge readings are taken in
mentionad workshops. At first cast iron disk is set in the chuck, then set dial
gauge on the disk. Afler set the dial gauge the machine is running and obtained
reading from dial gauge. The maximumn accuracy of surface flatness is 0.0003
mm.

We also measure the maximum diameter of work piece that cap be machined.
Here at first the job is hold to the chuck then measure tha dia of work piece. The
maximum dia of work piece from carriage to center is 6 inch, and the maximum
dia of work prece from bed to center is 12 inch.

14



Whan collecting data asked to the worker how old the machine, and what is the
price of this machine. in this way collected dala of vanous lathe machines from

mentioned organization in our coumry.

First set the dia! gauge stand on the camiege and then dial gauge set on the
bed, wian lhe camiage is move dial gauge also moves in the same direction.
When set the dial on tha bad it's first reading is zero position and moves the
camage, dial gauge reading aleo vary from 0 to G.0005. In this following way we
collect date of bed straightness and surface flatness of cast iron disk for vanous
lathe machines in Khulna and Dhaka city. We see the schematic view of beg
streight measurement and surface flainess measurement.

Dial penge

Bed sirnightmess

Figure.2,1 Schamatic diagram of bed straightness measurement.

TCm iron disk
=

A

—>

Surfuce fatness measurement of cast iron

Figure. 2.2 Schematic diagram of surface flatness measuremant

13



Table 2.1 Varinous data of lathe machineg in Dhaka city

Bed Surface Bed Max Usad life of
straight |flatness{cast Max.Spin Price in Capacity
Zone | Company Narmo Mic  [MadeBy| .ueiin | iron diskin ::’}g: die speed d:;“' Th. ’“:":a':;’c in HP
mm mm RFM P 4
BMTF Lathe, Enging lathe -
Bangladesh Dhaka machire BMTF D.0005 0.0005 a5 a65 14 1,30,000 15 4
High spead
Daisy intemational Precision . .
td, Duiaikhali Dhaka | GAP-BED Pakistan | 0.0005 0.0045 8.18 840 15 1,140,000 12 3
L_alhe
. . Haavy Duty
Alam intsmational lathe |Pakistan| 00004s | 0oood | a36 | sso | 127 | 105000 15 3
Itd,Dulzaikhali,Dhaka .
Machine
Dhaka Bangladesh Heawvy Duty
it Engiresaring Lathe Incdia 0.0004 0 0005 8.55 arvo 15" | 1,25000 12 2
% he DutaikhaliDhaka | Machine
Pavel snaineert Heavy Duty
avel shgineering Lathe incia | © 0005 0.0004 721 | 80 | 12 | 1,40.000 16 2
Itd, Dulaikhali,Dhaka .
Machine
MNew star iron Heavy Duty
G slar ror Lathe China | 0.00035 | ooocas | 7a7 | @85 | 14” | 120,000 10 2
ltt, Dualikhali, Dhaka )
Machine
High speed
Gear machine Itd Precision . .
Dualikhali.Dhaka GAP-BED India | O QDS 0.0003 8.20 BEO 14 1,20,000 12 3
Latha
High spaed
Mirpur caramic Pracision -
It Mirpur, Dhaka GAP-BED Japan | 0.00045 0.0004%5 g02 880 16 1,30,000 16 7
Lathe

15




Table.2.2 faricys dala of lathe machine in Khulna city

Bed Surface .
Bed . Max i Usad life
Company straight | flatnesa{cast Max. Spin Price In Capacity
Zome | Name Nic | Made By | evin| irondisipin | '™ M g0 speea| 91297 | me | OfENe | e
faat wip. mie
mm mm RPM
High
h:lurml spead
engIineering| o, ision | China | 000045  0.0003 8 46 830 13 | 100000| 12 2 41
itd, Shakpar
GAP-BED
g, Khuina Lathe
Khulna S?Eehd
Khuina | works | oo cion! China | 0.00048 0.0004 8.53 850 157 |1,20000]| 16 2
city hd,Shakepa GAP-BED
ra, Khulnz Lathe
High
Sikdarmic | speed
hd, Shakpar | Precision China 0.00045 000045 902 Ba0 15" 1,30,0005 16 7
g, Khulne | GARP-BED
l.athe
Khulna
shipward Hgaw
machine La';?; India | 0.0005 0.00042 B 20 860 14 | 145000| 15 4
itd, Shakpar Machine
a, Khulna

1¥




Chapter 3

3.4  Results and Discusslon:

The results of the investigation to highlight the accuracy of machine tools. It is
cbserved that durability is more with increase in error. From table2.? shows the
capacily of lathe machines compare with each other that are uses in the
workshops. From result we get the durabilty is more, surface flatness are
inaccurate. It also shows that various uses lathe machine compare with durability
and surface flatness. durability and bed stmight is also compare with various
lathes machine It observed when bed strasight is more accurate that machine
working some years ago, but when machines becomes more okl that machmnes
is not accurate in bed straight. So this machine nesds to check accuracy and te
impraove qualily by the accuracy test

The various components of the machine tools are checked for movements in
different directions .The main spindle is tested for, concentricity, axiat slip, and
accuracy of axis.

Working tests are carried out on the machine tools to check whether the
machine tool produce finished componerts within the specified lmits of

accuracy.

Now we discuss various data of lathe machines that collected from mentioned
organizaton.
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Figure: 3.1 Maximum spindle speed in RPM of different types of lathe m/ic

In thia graph showing various spindia speed of uses lathe machines. Here the x-
axis is represented varioug workshops that are uses lathe machine and y- axis
represented spindle spesed in rpm. We measure this spaed by the achometer.
First sat a job {sample) in the chuck, then centering the job, and sat tachometer
in the job ocenter, then we collect spindle speed. Here the maximum spindle
speed is abtained 880 RPM from skider enter prise workshaps. And the minimum
spindle spaed is obtained 830 RPM from numo engineening workshops. This two
wourkshops is in khulna city. From this graph we get the maximum spindle speed
of various lathe machines also compare with each other.

Maximum workshops sef an extra pulley in the molior {0 increase spindle speed
for smooth surface finish and quick warking.
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Figure: 3.2 Compare with surface flatness in mm and used life of lathe in year.

In this graph x-axis represented various workshops and y-axis represented used
life of lathe in year and surface flabress in inch. We observed that used life is
more surface flatness is not good. But used life is leas surface flathess is not 8a
good. Here the maximum used life in mirpur ceramics that is working from 20
years ago. The minimum usad kfe is ten years but this machine accuracy is not
gac;d_ Their mainienance is not properly going.

Herea ws obsarved that the maximum used life is twenty years but accuracy is

same for ali workshops lathe machines. Here the minimum used life of lathe
machine is ten years but accuracy is like as others.

20



Compare with Bed straight and Usad jife of fathe mic !

| o 1
l 3T Br =
t ‘E! TE"; . :
l @ 8 uf EHAT
| e W e
i 2 e el HHEHHI
£% st SHEP I
TR mialaieiclai ol
R 4 ’ : i
§° 2 1 ;
e ; . o --u-.im-.f‘
- o, b = 2
sEsEZpsESE=g
] I O — =
2 348 ]
o d N
]
0 Bed straight in mm
Company ar Ol ked Life in year

Figure: 3.3 Compare with bed straight and used life of lathe machine.

In this graph various workshops am in x-axis the used life of lathe machine and
bed straight in y-axis, in this graph compare with used Iife of lathe machine and
bed straight (idle), We found that the machine working from twenty years but his
accuracy is nat so good. The mirpur ceramice limited is working from twenty
years, this machine accuracy is not so good but produce accuraie product by
their skifled fabour.

Hera showing used iife of lathe machine is varying for various machines but
accuracy or table straight is alt most same for the entire machine.
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Figure 3.4 Bed straight in mm for various type of iathe mfc

In this graph x-axis represented vancus lathe machine and y-axis represented
bed strmight ih mm. From various workshops we get the maximum accuracy in
bed straight. We also found some machines are not accumte in bed straight,
some machines bed length is not stmight but they produce product. So accurate
product 18 not produce by inaccurate machines. Here the some machines have
bed accuracy is good and some machines @ble is not straight. | have collected
accuracy of bed straight from varicus waorkshops,

We check bed length by dial gauge and measure accuracy.



From the result the maximum accuracy of a lathe machine is skider enterprise
which is working from 20 years ago, but machine is warking with accurate
position, bed straight is not rough, surface flatness is good, so they produce

good product by accurate machine.

A machine tool having passed the alignment tests should be examined for
mechanical defects and Fmitations. The machine tool should be inspecied to
ensure that the machine tool works satisfactorily at ell designed feeds and
speeds. There are no vibration systems during culting cperations.

When lhe cutting oparation 1 taking place on the machine, certain amount of
vibrations is noted. There fore, machine is to be tested properly whelher the
amplitude of vibration is within the desired range.

The aperation treatment of bearing should be limited to 80 to 90°C. if the
temperature is increased then artificiat cooling is to be provided.

The Headstock should be so aligned that arbor inserled in the spindle nose rises
or inclines upwards only at its free end with respect to the bed ways, whilst
inclining in the horizonlal plane towards the Dol post only. This will counteract
the deformations resulting from the weight of the work piece and culting force.
Similarly, the @iistock spindle when fully advanced is only permitted to deflect in

the corresponding directions

The slide ways of the tathe bed are not only datum faces for leveling the machina
but alsc working surfaces for guiding the camage and the tailstock. The qualty of
these sliding surfaces, of whatever design, is of vital impontant for accuracy of
work pieces produced on the lathe. These slide ways vary in length from 12
inches to 60 feet and more. Whilst the long tables of planning, grinding or milling
machines cover a large portion of the slide ways, the short carriage of the lathe
leaves the slide ways wide open Special care has therefore to be taken in their
manufacture. For this reason the tests on charls are specified.



This tests cover the grade of accuracy of the machine tool and afso its working

ACCUrECY.

So a machine tool shouid have possess the following requirements

1.

Low cost: The initial cost of the machine tool as well as the cost of
production should be low.

High accuracy: The machine tool should be capable of producing high
quality products at highest possible speed

High useful life: The machine tool render a trouble free service while
retaining its accuracy for longer pariod

Low maintenance cost: The mainterance of machine tool should be easy

and maintenance cost should be fow.

5. Reliability; The machine toof should retain accuracy over period of its life.

6. Ease of operation: It should be ease to operate the machine toal.
7. High production capacity: It should be defined as the ability of machine

tools to machine & defined.

Appearance. The appearance of machine tool 15 receiving much attention
in recent years.

Safety: Relative promotion for the operation not only against accident, but
against excessive fatigue as weli as is a must In modem machine tool.

10. Ease of manufacture’ It should be easier to manufacturing and

assemble various parts of machine tool.

The raal criterion of a machine tool is the accuracy of the work, it produces over

a long period. The technical standard of design in developing a machine tool it is

necessary to test the prototype thoroughly to ensure that the design meets the

requirements aimed .The machine should be suitably pairted. Painted surface

should be uniform bright. Sharp edges and projections on castings should he

removed.

1.

To produce a standard quality of machine tools, skilied labour should be
used for the produdlion of components and assembly unit.

To produce a standard guality of machine toof there shouid be a code,
which shouid acts as a guideline to the manufacturer.
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3.2

Major Observations:

Regular monitoring, maintenance, and repair is absent. Only the worker is
responsible for all the works,

Machine quality was not found as per catalogue

Users are nat interested in frequent using of the local fathe machines. The
averege company uses foreign manufacture lathe maching

Lack of technical knowledge of the users about lathe machine
maintenance.

Mast of the company uses lathe machine by unskilled fabour.

Lack of appropriale training and distribution of maintenance tools.
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Chapter 4

Conclusion:

As the age of machine increases the cost of maintenance rises and operational
efficiency of the machine comes down. Requirements of quality and quantity of
production make an old machine more or less obsolete in relationship 0 new

demands.

From the testing result the best quality machine depends on Lheir testing resuit,
here the best quality machine is Skider Enterprise in Khulna than BMTF lathe
machine in Dhaka city. Comparing various lathe machines with their Individual
price, capacity, durability, bed straight, accuracy etc then select the best lathe
machine out of twelve organizations.
Based on lhe investigation, the following conclusions may be drawn within the
domain of the present study
1} By testing of a machine tool it can be put in a proper grade or precision
class, thera by helping a purchaser to know what he can expect from the
machine tool.
2} Testing helps in preventive maintenancs of a machine tool.
':3) Testing helps in determining the condition of the machine tool and hence
its usefui life.

The bed of the machine tool is normally made of cast iran to have more vibration
proof characteristics. The amplitude of vibration should be within the desired
range. The accuracy and surfacs finish of the parts produced by a machine tool
depends upen many factors. One of these factors is the accuracy of the machine
tools there fore, to produce parts economically and accurately it is essential that
the machine tool on which the parts are produced accurate parts.
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Chapter 5
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