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Dangladesh Machine Tools Factory (BHTF) Ltd. is a metal
bdée CEngineering Industry having--sophiskicated
machineries and équipments. BMTF: is eﬁgagedfin
manufacture of Agricultural machineries, Textile
machineries, Hachine Tools, itand Tools, Cutting Tools,
Jﬁte & Textiles spare parts, Jigs Fixture, Dies‘etc_
o , :

As a matler of fact that the quality of éHTF broduétsr
does not reach the desifed level. Some df tho prﬁdubts
are manufactured in hundreds or thousand pieces but
without having a well defined production process.
Complaints from the customers regarding BMTF products
has become a regular feature. If-thglrejectiun
percentage for different item§ produced by BHIF is
considered, it will amply demonstrﬁte that quality

control efforts need serious consideration in Bif1r-.

F'rom the different types of products in BHMTI-, éttention
has been focused on the sector “of Celtic=14 dathe
machine and from this seclor feed scfew'gearboxrcasjng,

. .
‘has been considered for the project work . Accﬁrdingly
the existing method,_proposed method and new boring
Fixture of the said part is described in diffefent'

chapter in this project thesis, Entire.  sequence of



operation is shown for each operation along with
sketches. This would help ﬁhe.technicianslfo vizsualize
the operation better.

This work may be useful as an important document for

the factory for future nwork. It is expected that if the
Proposed methad is implemented it would vield better
result to improve the aquality of BMTF Celtic—-14 Lathe.

machine.
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1.1 INIRODUGCTION

Nangladesh Machine Tools Factory 1m one of the largest
monufncturing Industry in Bnnglﬁdesh. BMTF woa estnbliahod with
the gonl of mnnufncturing Mnghlne Tools like Lathe mnchlnc, Drill
mnc%}no, Grinding gnchine and all sorts of Cutting Tools, Hnnd

tools etc. At present boniden the menufacture of mnchinc toola,

BMTF is engngoed - In ‘ the upliftmont programme of the

nationnl economy by monufacturing Agricultural mochincries and

equipments, Textile rachinerios, Diénol ongines, Dicé cte.

Bangladesh machine Toolsp Factory faces ® sertous problcnms
regarding ita products. Thore ia a goncfml dearth of skilied
personnel in BMTF end & lack of specinlized manpower to operante
the sophisticated mnchlnery and equipment available in DMMTF. Many
tcchniciuns do. not understund tho working drawings. As such oltvn

thoy can not malntain the requlired tolcrnncos ank of
nlnndnrdiration of specificntions 08 per nmarket demand ig another

major problem in BMTF. Complnlntu from tho ouatomors rognrdlng

BMTF products has become a reqular feature, If the choctlon

percontnge hy the customeras for the different items produced by

BMTF is consldered, it will amply demonstrnte that qunlity

control efforts neod faerioug consideration in BMTF. Productn of

{



rond side ﬂorknhops,-indiun ﬂmﬁgglcd fvods and importS'ch. have
raduced the mnarket aize of BMTF products. Moreover, because of
high overhead coat, it is difficult fqr BMTF to complete with its
competetora. As an example, thé,prescnt coat of a Celtic-14 Lithe
produced at BMTF is Takn Onc lnc & meventy five thousnnd whcrcnq
there are othcr Celtic-14 lathesr of nearly same spoclflcntions

available 1n the mnrhet at o much cheaper rate.

At the early stange DMTF got the mcthéd of manufacturing pr@césa
~of Celtic-i4 from m company of France, but detailcd dencription
of mothod wea not Piven in thorn and am much it was not haelpful
for the tochnicinnn. It was very difficult to extrnct propcr
informntion requlred for an nccurnte performance., Morecover, thcne
“were not adopleoble to BMTF machines and Tooling fuciliticn. BMTF
monngement then took declsion to manufacture . it by conventionnt

wny. RBut it turn out to be n coﬁtly process duc to high rejection

and low output,

The present work aims ot proﬁiding some ﬂﬁggéstions'torthc
exiating manufacturing proceduren of feed screw gear box cunlhg
of Celtic~14 lathe mnchine to improve quality. Howd¢ver, it in to
bo noted at this roitnt that io ennurc quality product top

nnnnnrnnnl must evolve nn overnll quonjity nsﬁurnncc progrnmmc in

the orgonization,

From the different types of prbducta in DMTF, attentlon hns becn
focusod on the soctor of machine tools and from thia scctor

Celtic-14 lathe hns been considered for the proJect work nccnunc



of the time conatrnlnts, this project conccntrntcﬂ on the
improvement. of the boring operﬂtlon of feed ucrow gear box casing
of Celtic-14 lathe only. It igs expected that if thq'snme
methodology pfqposcd in this mtudy 1ia appllod to manufncturing
eperations  of the parts of other products, ﬁMTF nny go a long
Woy to remove many eof the-mnﬁufnctﬁring difflcultion nnqd ﬁo

produce quality products.



L.2 AINS_AHD OBJILCT IVES

The existing process of fecd screw genrbox cnsing of Celtlic-14
lathe was closely observed und several defects have been found

during manufacturing proccna.

The project work aims at Ssolving those defects. The objective of:
the study are ns follown:

| I To Aatudy the oxisting process of feed ncrew gear box cnwing
of Ceitle-11 lm&hn and to ubncrve the problems caused Iy

the existing procrqn

2. "To atudy the types of complnints of the customers for feed
Acrew gear box caslng of Coltic-14 lathe.

3. To modify the exieting precess of boring operation for fced
screw goar box cnaing and develop a more sclentific mothod
for the fame.

4. To desmign n new boring fixture for the propored method.
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2.1 PROCESS LAYOUT

Procoss layout is the syatomatic dotermination of the mcthodu by
which a product ie to be manufacturod ecnnomicnlly and
competlttvely. It is, un interrmediate ntago betweon deuigning and
manufacturing the product.llt synthesizes 1nto a plan of
manufacturing asuch factorﬂ as the volume of output ncodcduthc
opnrntorn, tools, and equipment necessAary and cﬁtimutnd
manufacturing costg for producing the product. The procaosn luyout.
rrovido apecificntions for thc.propoued mnnufncturinﬂ procena on
process shecets which designate 1“\upproprlnte'detnll,‘tuo proper

i

fequence of operations and the facilities and tools required.

Process layout procedure may vary some what'wlthlcnch iadividunl

but in genernl, it includes the_following steps,

1 Analysis of part drawing nnd specification

2. Listing of lnsicopernlionsa “

3. Snlection of procennes

1, Determination of nequcnce of opcrntionn.

G. Anlection of rroper mnchinery with allied tooling.

6. Belection of cutting toole nnd cutting condition.
T. Specifying the fouging |
B. Bstimating operation times

9, Documentoflhaproceas'plun.

t



Actuolly various production elements are involved to produce

'products'and to render services. These clements ihcludo

1. Man
2. Mrmterial
3. Machine & tools
1, Method
6. Land & bullding
- . .
Any cnterpriﬁe munt organizo its production nctivitLes by
inteograting the production olomonta offoctivoly 80 aa te produoo

the products to meot the qunlity, guontity and thc delivery date

required by the customers.

.
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2-12 ILDENTIFICATION OF PRODUCT FUNGTIONS
1. Standards of parts
2. Agsomblying procedure
3. Conditions and environment under which the product
is uned (hosvy duty repimtanceo, wear resistance,
corrosion remistonce, ete.)

4, Durnble 1life

5. Consniderations for demigning.

2.13 .LQ@EILE&Q%]IOH OF _IMDIVIDUAL PARTS

1. Maoteriel properties

~ Is the materinl ecasily avatlable ? ‘
= Is it technically feasible to obtain required
hacdneas ? ) B
- Inm the material workable after heat treatment 7
-~ Are there possibilities of straing and cracks
be developed 7 : : .

2, | Dimensions, Shape, Weight

= Is there proper equipment avuilﬁbie for the
raquired machining 7

— s the srhape of a part casily subject to mirains
or crnacks, during rachining 7 - :
= 18 the materinl camily available 7

~ fan't the machining allowance large when using
purchase malerinle 7

-~ Are the dimensione mpecificed in the part druwingm
given in s way to provide for cech of machining 7

3. Places to be mnchlned

~ Hlow are the datum planes and lines determined 7

~ 18 there proper aquipnont available for the required
machining 7 ‘

- Is machining relief provided 7?7

~ Is parte Tixing method during machining
satisfactory 7 ' :



4. Machining Accuracy

"= Doesn’t the required accuracy produce an excessive
quality % '

~ Arc the necessory equipment, Jign & tools
avaljieble 7 :

~ llow in the nccuracy inspection method arranged 7

- Aro the propertien and shape of material adequate to
obtnin necossary accurncy 7 :

Z-14  CONSIDERATION FOR_ EXAMINING HACHINING HETUHON

1.

- 10.
il.

Dimensionm of ﬁ“y part of 0 product which allows for'chnnge~-
to an extent shail be finalized ‘according to the dimensions
of the material casily avallnblp. :

Semi-finished moterinls (dréwn.matorial, pipés, etc.) in the.
market or mtendard articles (key, etc.) shall be umed as
Ruch as posaible in order to reduce proceuslngrcost.

Rconomical cutting-out of material shall be déiiced'to‘ ‘
provide for less machining cost as well ng less materinls
coat, ‘ ' : ;
Hent treatment in the middle of processing shall be nvoided
as much as possible by providing refining on the materianl.

The number of procesmes and machining time shall be reduced
by reexamining machining accuracy. 5

The machining acenracy ahail be determined in accordance.
with exlsting cquipment, jigs & tools. - '

Products shape shall be determined by tnking into
consideration of machining methoda and tools to be employed.

.Machining standarda npd shapes shall be reducedfby

integrating parte.
Machining time shall be.reduced by separating parts.

Machining standards and shapes shall be detcrmfned 50 ag to
moke set-up work easier. ' '

i



12,
13,

4.

Cnre shall be taken in mubhlning before and after heat
treatment which always causes deformation.

Special chro.shnll be taken when machlnlng_sheet'metﬁl

structures which casily develop deformatjoh“or"chuttér.‘

Detail inntructiona shal
exact. acenroecy is re
influenced not only

I bo provided to the place where
gquired becouse machining accurncy is
by machines but by tools to bo used.

10



2.2 JIGS AHD FIXTURE - Design_Principle

2.21 1Introduction

-Jign and fixtures may be defined as devices uased in thé
manufacture of a number of a1m{1nr parts of machinea te make
1ntcrchungeablo work possible at & reduced cost, as compared wiLh
the cost of producing e¢ach part iudividually.'Jiga and Fixtures °
ferve the purposs of holding nand properly locutlng n plcvc of
work whiln it is belng mitchine, and are provided with necessnfy
appliances foar gfindinﬁs supporting, Bctting nnd gnging the iools
in such a manner thnt all the woik producod in the same Jig or
Tixture will be allke in all respects, even with the empluyment

of unskilled operator.

As a general rule, 0 jig is n speciul tool, which while il holds
the work or is held into thg:wofk. aluo contains guidcs for the
respective tools to be used,’ whereus a fTixture is only" hplding
thc-work while the cutting tools are performing the eperalion on
the piece, without containing any specinl arfnngements Tor
grindtnﬁ these tocola. The fixture, thcrefore,r must itself, be

securedly held or fixed to Lhe mnchlne on which the operntion i

performed, hence the name.

2.22 Conegpt éf,lnterchungggbili&z

In the present type of production syatem it ig well nccepted fact

that there ig no neconnity of making the components to the soame

: 11



dimensions which are given by the designers. It is also a-vcry
difficult job to make the component perfeckly-ns per design;'ﬂy_a
determined vnriations in the basic dimension, the abovc
dlfficulty in mnnufacturing the component may be eliminntcd
which increases the rate of production end reduce the unit cost

of the product

If two components of uﬁ assembly pichked up fundomly Trom thcif
rcapectlfa lota, and are ossembled withdut any difficulty, fﬁcn
this kind of production is referred as intecrchangenbile
pr&duction, ‘lslﬂrchnngeubla ‘production neans. the broquétion df
parts to such a degree of accuracy that will ensufg an ﬂﬁ#embly;

which will mcet the functional requirements,

Jigs and fixtures are the main figures in producing the

interchangeable compononts.

- —.._....——-—_.

2.23  Objects of Jig apd Fizturc

The main object of jig and fixture is to make the productlion
proéedure e¢asier and quicker. This reduction of cost is oblained
in consequence of the increased rﬁpidity, with which the machine
may be.built, and the employment of cheaper’ labour, which is
possible only when using tools for interchangeable mnnufacturing;
: Another_object noet lagw important is the accufacy It is ulwuyq-
preferable to object not lﬂnﬂ important 1is the aceuracy. It in
always preferable to take 1nto the consideration of time factor,

whenever the Jig deslgn le made.

12



The cost of ‘jig’ should be overcome by the total cost of a piece
in mass production.‘Therqforc, in deaigﬁing of any jig,
experience technicians it is concluded thut"for Jig design, it is
not nccosaari to consideg all the forces and torques on the Job-.
Recause, it im o very difficulf and lengthy job to unniyﬂe,nll
the forces and calcuiate thé‘stresses on job ans well as on tool.
This procedure is neiﬁher economical nor prncticnﬁle; nccnﬁac o
factory cam not benr such a huge time for deaigning a Jig

Resides these diifl(ultiea foma uthcr abnormal data we can pct

from dcsigning gﬁc Jig by the—above mothod. Thereforc;-it is not

wilfull thet firat finding ~11 the datu nccurntely and then

ussuming thean. .Bu% Tne thing nhould be kept in mind, thnt in some

complicanted designs the colculations nre n must,

2.214 Points of Consideration.

While designing a Jjig, the following rules may be gtven nq Lhe

main points to bo considered for deaign,

1. Compare the cost of production of the work with prescnt
tools, with the expected cost of production using the tool.
to be used, and see thnt the cost of building should not be
in excess of expoected galn.

-Make all clomping and locating devices as quick acting pg
" possible.

3. Make the Jig *Fool proof’ i.e. afrnnge it,

&8 the worh
cannot be inmsertad except in the correct way,

13



1. 1f possible, make all the clamps for internal parts ol the
Jig or fixture,

5. Round all the corners.
G. Provide handles for oase of handling.
7.  Provide feet in large drilling and boring jigs.

8.  Provide abundant clenrance for chips etc.'

2.25 Undctlying Printiplea of Jig ond Fixture. Deslgn

ot o e e e T

Jig nnd.fixture design is bosed upoen a number of.fﬂndnmental
principles which muat berundcrstood properly and their fuﬁétion‘
appreciated before work is-cémnoncad on actunl designs. The'uim
of sny deslgn should be simplicié?a An the dosngner got thcr
cxper1ence in Job his design wlll become morﬁ effic1ent and shali

he confering i=more and more to these principles. Somc of the

common principles ore discussed below:

i. Rigidity,

ii. Clearance belweon jig ond component.
1ii, Swarf clearance,. | |
1v;- Pontiioning.

v. Locnting points and supports.

Vi Foolrproofing;
vii, Clamping.
viit. Reduction of idlo time.

ix, Pesign of pafety,

14



X, Component should be ojected.
¥i. Spring locations.
xii. iig bana.
xiii. Accuracy,
xix. Eary loading and unloading,

xv, Jig bushesn,

One of the most important ﬁucntiona to be dccidéd before muking‘q.
Jig is the amount of monc} that can be oxbended oh a aspecial tébl
for the operation required In meny cases, it is possible Lto get
a highly cfflcl:;t tool by muking it more complicnted and more
expen51ve wherens n less efflcient teol may be produced at @ very
small oxpense. To decide which of these two types of Jlgs ‘and
fixtures sheuld be designed in each individual casc. dependq

entirely upen the circumstances,

1)  Rigidity.
Jigs nand fixture should be rigid enough, purticuinrly in
cane of milllng fixture, becuase they have to bear
intermittent cuts. Thcroforc. for Tixture body cast 1ron is
uaed which absorbs shock. |

ii) Clearance betwecn Jig ond__ Fixture COEboncnts.

There should be plenty of clenrance between the Jlg and
componenlt to take caere of variations 1in dimensions in mass

‘manufacture., Such = clearance is also necessary for chips to

15



pass out enough through the opening between component and
Jig plote rather than choke the Jig bush while trying to

come out through it.

i) Swnsﬂ&.ss&x.&mge '
In amall jJig tLhe imbortunce of prov?ding good swnrrr
clearance is particularly important ln'lﬁrge drilling Jigﬁ
and pﬁrticulurly those made from custinﬁa, adequnte éwdrf
clearance gon be provided by designing,ﬁhe'Jig with cored
holes, al points where mwarf is likcly to'nccumulntc Thcqo‘
holes also serve to let thée minute pnrticles go out W1th the

coolant:,

iv) Papitioning.

Positioning refare to;éstnbliﬂhing the desired relantlonship.

between the jlg or fixture, and cutting tool. T

In case of single machine cul, where the jig or fixture ism
strapped to the tgble;-positioning may .occur only’oncc,'nt B
Lhe bet*up of fixture.,ln case of drill Jigs,'whcrc number
of holes are to be drilled positloning occurcs, each time n.

bushlng is nligned to the drill.

16



v) Locating P oints and Suggorts

The mést important fequircmcnta in the design of Jigs are
that good fﬂciltties be provided for locating the work. The
locating of work in Jig should be quickly and uccuratcly

The two component parts of the machine should be locntcd

from corrcsponding points and surfTaces.

‘When the work to bhe machined; varies in shape and size, aa
in case of rough castings it is neéesaﬂry to have at least

Some of the locating points adjustable,

a. - Locating and supporting surfaces Should where ecver
~Possible be removable. Genorally surfaces should be of
hardened material.

b. Locating points shou]d be clearly defined. The use of
lavge flat machined surface should be avoided,
otherwisc 1t wil) collect unwanted chips,.

. & :
C. For easy removal of work, locating or supporting piﬁs,
" should be fitted into through holes and not bLlind
' hplea.

A workpiece can be rositively located by means of gix pints,
8¢ positioned that collectively they restrict the workpiece
in ninc of ite degrees of freecdom. This is known as six

ﬁoint'IOCation method,

 Whi1e chogosing the locating points following considerations

are to be made,

17



1. Poinls more than neceannry should not be provided.

2. Locating points should be choosen as upurt as posﬂiblo

3. Most sntinfnctory ]ocutinr p01nts are thOEE'ln the mulually

perpendicular plunnn.

4. All locating points which require replacement due - to wWony

and tear, should be easily replaceable.

Locating Devicen.
The following are tLhe locating devices, which are gencrally

~used in practice:

1. Varin&% typea of 3nchs and ﬂupporiing pins
2 Cylindeical locators or locating pino.

3. Conical locators

4, Biamond pin locators

b Vee-block locators

vl) Fool-proofing.

1f posaible specinl arrnngement should be-mndc in the design
of the jig so that it is lmppssiblc to insert the piece in
any but the correct way. Mistokes are often made on this
t account in shops where a great denl of unskilled lnbour in;
used, pieces are plnced in Jigs and upside down, or in wmome
Wway other than the correct one, oand work that hns been
previously machined is entirely spbiled Therefore whenevcr

‘possible a Jig should be made "fool-~ ~proof',

18
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vii) Clomping.

‘The function of n clnmplng device is that of qﬂplyinﬁ nnd
maintning sufficient counteracting holding fo;ce to .
workplocc Lo wilthstand all tooling forces.

The clamping nrrnngomenté should bo an slmplo as posslbie,
wlthout sacrificing the sirength. The mnin aim of clamps arce
that they should be convenient for the,opgrator. Therefore,
it is adiésnble to;avoidlthe complicated clnmptnﬁ
arrangement;, clamps should be quickly opernted to reduce

the idle time of machine,

Following points are to be notcd for dcsigning of any clamp.

a. Clamping should alwaya be arranged directly above the
points supporting the work.

b. Fibre pads should be riveted to clamp faces where

metallic contact with the work would cause damnge.

c. Arrange all the clampa and adjustment on the nidc
nearest to the opcrator. '

s, Clamping arrangement should be easily removable from:
the work.
o, Use fixed stops agninst the cut thch will take the

direct thrust of the cuttersg.
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Clomping Devicon,

- Some sort of clamping devices are an essential part of bolh

Jigs and fixtures. Clampiag may bve complex or simple but it-

must fulfill the following design requirementsa:

1.

o
.

The clamping devices must hold the'workpiéée rigidly
against all disturbing forces. ' -

It should also keop fthWOrkpicceffifhly in contact

with locating piné or locating surfaces. - 7 '
=

The timo requirod to loosen the clamp on'thé workpiece

and tighten it again on next piece should be minimum.

Compression spring should be used to 1lift the clamp

away from the workpiece.’

The clamping devices when stubjected tolfibrations, or

“heavy pressure must be positive and should not distort.

The clamp, while holding the workpiece gshould not
damage it. Thick section should be choosen for bearing
clamping forces.

Placement of nut or hand wheel should be such os Lo

controi Lhe amount of promsure to be exertead on the
workpiece. ’

The movement of the screw, lever or cam of the clamping
device whether of the rotary or reciprocating type

should be strictly'limited to make the device quick
acting. ' |
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Typea of Clampn.

There are so many types of clmnps.used in productlon work,

some of them are given bolow:

Strop-clamps.

Screw clamps.

flinged clamps.

‘C' clamps.

Wedge clamps.

Quick actiong but typo clamps.
Toggle clamps.

-

Quick acting-cum-operated clampsa,

- K. - - R

Beyonet type quick acting clomps.

"
=1

Multiple clampa.

viil) Reduction of 1dle Time.

As described earlier that cur mnin oim is to rcduce the
mnnufﬂcturing time of the job. Therefore, the methqd of

location and clamping should be such ns to reduce the 1dle-

time.

——r -...........__-_.,..,.-‘._....._.u-...._‘..

in) Derign for Snfely

All sharp edges should ble removed from details forming the
Jig or fixture unit._ﬂead of Allen bolts which are

extensivcly used in. builtup Jigns should not protrude above

the surface of the diea. These gshould do in the recess

pProvided for the purpose;'ﬂenvy bore jig if requircd to be

21



Lurned should be provided with truniunq to reduce the labour

of opervator.

'x) Component should bo chctcd.

Hherever poasible arrange the Jib so that when unclamped,
the component is either partially or completely ejccted,‘no

saving the need for hammering or struggling with the plécc?

8
xl) Srring Locetiona.

The number of locntions on any rough componentrshuu]d never
exceoed threa in any nne'plﬂne. The component will git on
three points without rocking. However for furthcr'éﬁpporta
to be provided.hahould be spring londed, mo that after the
component ip on the thrge fixed positions others will
nutomatically rise to tough the component tﬁrough the medium

of the springs. Thesc spring locntions can then be locked in

posttion,

xii) Jig Bassec.
A Jig which is net bolted to machine table must be provided
with four feet tnatead'of vhole bottom-surfucellying on the
machine table. In this way the jig will rock of it and is.
not stending Square on the machine tnblo, due to some chipn

under one of the feet and warn the aeperator,
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xiii)

All operationns produce variations in their'resultﬂ.'Jig and
fixtures designer hos to determine what'variutions can boe
permittedrin an oﬁerntion. The variations nriées-from.the
following caudesn:

1. Variations in the diheuﬂions of the!workpicces coming
' by an operation. :

2, Variation in mntﬁrinl conditions.

3. Defect% in tools and machines.

1. Wear,

75.' Deflection.

6. Thermal exponsion,

7. Dirt, chips ﬂnd‘burra.

8. Error of human judgement, limits, tolerances and
deflcloncles of skill, :

xiv) Easy Losding and Unlonding.
The.procesﬂ of londing and unlonding the componoent shoule be
f8 cacy os poasible. On heavy componcnts the operntor should

ba able to slide hin componaat in to fixtures.

i

nv) Jig Busheas.

The drills, counterbores, reamers, boring bars etc¢. should

be guilded to the dceircd point through ateel buahns, fixed

in the iig plate. Bushes arec hardened and ground. In the

larger jlgs the full jig pinte can not bpe hardpned becouse
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that will be uncconomical and impracticable. Whereans the
bushes when worn out due to friction of coming out chlips can
be replaced on requirements. Moet of the | wenr is duc to thc
nction of chip nand the rate of waar, doponds‘lnrgcly on the

‘material being drilled.
Prill bushes may be classified ns folilows:

i. Fixed bushes (Plains or headed)

ii. Liner bushes
111, Renewnble bushes

lv. % 8lip bushes

r-...
Y

V. Screw, or clamp bushes

vi. Special bushes.

2-26 CLASSAFLEATION or LECIXTURES

There are go many types of firxturesg used in diffcrent 1ndu3trion_'

for differcnt components., but they may be classified on tho bagin

of thelr working operations such na;

i. Milling fixtures
2. Turning flxtures
'3, Grinding fixtures

. Broasching fixturea
. Assembly fixlures

. Helding fixtuces

4
5
6
7.  Slotting fixtures
a8, Doring fixtures

g

g9, Miscellanecous fixtures,
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Since it is cheap and easy Lo work with, wuqd wn§ probnbl& the
fivst materdial te bho used in conatructing jigs and fixt@ren. Dut
now it is not considered good for most precﬁgion-toolinglpurposcs'
duc to lack of itg strength. Therefore, modern Jigs and fixtqrca
are made of metalm. The'moét frequently used metals nre_irén and
steel, although.nluminium is also preferred somctimes for light
welght works. |

General, tooling metals should have the following.phynjcnl.

characteristics,

1. Good fnrmnbility.‘

2. Good strength probertiea.

3. Ability to'refuin“clnse dimensions.
4. Resistance to handling impacts.

6. Salvageability.

A widely avoileble form of iron called cost jron should never bo
used for fabrication of Jigﬂ and ftxture, becouse cnsl iron in
brittleo, nand gub jectod to breakage on hnndling. Wrouﬁht iron is
on excellent material for the Iabrléation of jig and fixtures, °
but in modern practice mild steel is used, because it has éiﬁilnr
physlcal Properties ana the wrought iron'nnd even it is cheaper.
The type of steel used in cbuatructing & jig or fixture dependsz
- primarvily upon such considerations as cost, method to be uueﬂ.in
fuhricating or essembling tﬁe tool, and the load; which the

finlahed structure will be requirod to support.
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Whenever a low-weight structure is required, aluminium and

magnesium alloy may be advantageously uged.
7

Mclhods of Conmtruction,.

Owing to the recenl developmenis with weiding,A 'built#up’
satructures are now widely used. A built- —up structurc can be
dofincd g any physicnal unit, which is mode by assembling two or
morce members. It cannot he constructod w1th the accuracy of a
cost strcucture.;nu1lt —up structurca normnl]y comprlso standard
sections such an, rounds,.ptpen. aquurea‘qtcﬂ Further to
fabricate the gteel strﬁctqre. are welding is prcfdrrcd

economically,

HMaterinls for Jig and 1 Fixture Rlementa,

In 0o wide secnse mild #teel can be uged for Jig and fixture body.

There nre two‘common formas of construction for botlh jiga nnd
fixtures: butiit np bodiesn, und.cast iron bodies. In the huilt up
Atructure the componcul may be mode of steel or cant.iron. 1T
cnnt iron then the Pileces are machined and Joined with dowels and
Acrews,’ hecauae cast irom cannot be properly wclded And if'the
components are of stoel then {t can either be built up using

dnwols and screws of febricated by wélding.
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Jig_Feet,
When ceslings orc usced Lhe feel are cast integral with the body.”
If the feect are to be ndded after words then they arve of gtccl

ond nre hardencd and finish ground on nsgembly.

Jig Bushea.

In terms of minimum diemetcer the materials for drill bushes moy

be na followas!

1. Uptd 16 mm Outside diemcter N : Silver steel

2, 15 te 30 mm 0.p., - con Cast Steel

3.  Over 30 mm 0.1, ves Casc hardend
Mild Steel

A

Most of the localting and clnmping devices arc mude from sleec]l but
those s=components whlich come in contact with other'componentn,
are hnrdcped, and working EUrfnces are groupd.'SiIvér stecl is

used for parts Llike dowel pins, bars for handles ctc. Threads

should be left goft.

- Jigs wolght and Rtronglh.

The designer mugt use hia-Judgement in regard to the amount - of

metal pub into the jig or fixture. It is desirable to make thesc

~tools aa llght na posn;ble, in order that they may be easily
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hondled be of smaller sire and cost leas iq regord to the amount

of materinl used for thelir mnking.

Ordinary drill jigs nhould nlways be prOV1ded ‘wilth fcot or legs
on nll sides which are opposlte the holesn for the bushinga, 8o
that the jig can bhe plnced ‘level on the table of thv muthnc On._
the sides of the jfig where no feet are roqulred if the body iq

nnde from a cnﬂéing, itr1s of advantage to hnvo small prOJcct1ng

lugs for buaring surfaces when laying out and plqnning;

2.28 Summunry of Urinciples of Jig lenign.

Summarizing the principle referred to, thé following may be given
as the main points to be considered in the designing of jigs and

fixtures.

1. PBefore rPlanning the design compnre the cost of production of
the work with preaent tools with the expected rost of
: productlon using the tools to be made, and sce that the cost

of building is not in excegs of the expected gain,

2, Before lanying out the jig or Tixture, decide wpon tLhe
~locating points and outline a clamping arrangement

Make all clamping devicos aam quick acting as possgible,

1. Make the jig fool Proof, that in arrange it so that the work
can not be inseorted excopt in the correct way.
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[ 4]

Locale clumpn go that they will be in the besat posltlon to
reasist the preqsure of the cutting tool when at work.

6. Make all clamps integral parts of the Jig or Tixture,

T. Avoid complicatod clnmping arrangements which are llnble to
wear or get out of ordor.

8. Place all clampns as nearly as possible opposite some bearing
point of the work, to avoid springing. '

9, core out all unnocessary metal, making the tools s 11ght a3
posrible, %onsiﬁtcnl with rigldity and stifiness,.

10.  Round nll cornrers.

1}l. Frovide sbundant clearance and holes for swarf removal.
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Table ~ 1 : Classification of machine fixture

HOLR MACHINING

a.._._,......._..—.u._.....__......—.-u...-..__—h.........-.......'-..ﬂ......-.....-.._.-...a_.......-..._-_._..-.._._._..._..._.‘...—..._...-.-._

_........._.....-......_..q._.-.._..‘..__..._....-......-._-..-...__.—...._...._a.......-...-_.._-_......¢._._...___,_-u_...__..___._._.___.__

Boring jigs o DBrill jigs

Tapping jigo
Reamlng jigs

Honning & lapping Jig

....._._....._-._........._...-—-..um*uq“um-—m-‘—_—..—-—-—-—wu—.—.——_.-.......q.‘_....h..-._._._—-._.._-_......-..._—

T T T R A LB i e i e ek i Bk e, e W o v o e e e s

_._.-.._-._.....-u-—_....-.....-..o_....--—-p...._—-m._—--._-.mu--.._ua--_-....-.......--.‘.._q—...._-u_.n.-.

..__.._u........_._.,__......_..—......._

.-...._._..u_..-...._.—..um-.-uu._-..-..a—..-._-.uummm-—um._mwmu.-_-.......»-u..-.-..--_.........m.-—o_.._..._...__......._....._._....r._.

Planning, nhaping and
sloting Tixtures

.__..-.-._.....c.....s_....-a-—...._.-__-.-._-_—.-_—._._.-.-..-.-—.._.-..._--u..au.-__.u._—_.-.n-..-—.—-......__~...__._.;...-.._...-..-._

......__......._.-.....m...-mmm-._..........._..-.A-............,-_.._._....._.._...um--..--.....-._-a....u..u._._.-..m-.a.“____.._.ﬁ_....._.._.._

..__-—............~us.-n-n.......--..........—._.__.___......‘.__.............n-.:n.u—.——......-..—-.-.n.-...........-—-—._.m._-_,_......._._._.....‘__......_.

Milling fixture for

Milling fixfures for
-circular feed

straight line feed !

Fixtures for ctircular

Surface grinding flxturc
grinding

sawing fixture

...._._-...-...n.-__._-—..-._._.......-.-.-..-.—.-..-.a-..--.-.-.....-..._.—..--u....._..-._._.-..q-._.m..__.-_...._._...—._-..—.-.-...._._...._.

The complete planning, design and documentntion process for n

Tixture consistsg in the widest Bense of three phases design

‘Preplonning, fixture design and design approval., The generat

conalderation in Tixture design can bhe sumnmerized as Toliows:



Loading and unloading of part

1.1 Manual lifting or hoisting
1.2 lowering or aliding part into position
1.3 tinloading Lo floor |

1.4 Ure of mngnzines, conveyors and chutcs for rccc1v1nﬁ
and returning pnrt

1.6 S8pecd of motionﬂ.
1.6 REnmso of motiona

1.7 Safely in manipulations

> . ‘
Locating parts in fixture for ready access of culting tools,

2.1 Concentric to an.uxié'
2.2 Vertical nnd horizontal from established surfaces
2.3 Vertical and’ horizontal from dimcrete points

Clamping of part

3.1 Speed

X
()

Size of clomping forces

3.3 Direction of clamping forces

[
=

Location of clamping forces

3.6 Manual or power actuation of clomping elementn.

Support of part

1.1 Agninst clamplng pressure

1.2 Agsibst tool forcesn

4.3 Stability of part and avoidance of elastic deformation
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G

Poﬁitioning cutling tool rclative to londed fixtupc.

5.1 Holating
5.2 Sliding

5.3 Tilting
Ceolond pupply ond return

Chips

7.1 Temoval of accumulated chips

7.2 Chip disposal.
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Chapter — III

EXISTING METHOD FOR BORING OPERATION OF FEED

GEAR BOX CASING OF CELTIC-14 LATHE
HATURE OF DEFECTS FOR FEED GEAR BOX CASING

DEFLECTION OF BORING BAR WITHOUT USING OF
INTERMEDIATE SUPPORT UNDER EXISTING METHOD

i

PROPOSED METHOD FOR BORING OPERATION OF
FEED GEAR BOX CASING -

BORING FIXTURE DESIGN FOR FEED GEAR BOX CASING:



SoU 0 EXISTIHG _HETHOD COR_BORING_OPERATION

The!existing mcthod of boring operation of the fecd genr box of

Celtic lathe is described in the following:

Operntion Laoyout sheel

Screw cutting and feed gear

Part name
o box caming

Mnterinl : Cnst lron
Op \

No. Operation Name . Machine

1 Mill rear nnd front sides ‘ Horiéontnl-milling
2 MiIll top side | _ - Horizoﬁtnl milling
3 Mill the two laternl sides Horizontni mill{ng‘
! Drilling . o Drill mnchine

] Finish mil} rear mide Vertical mucﬁinei
Gn Boring C ' _noring'maphine

b Counterbore n internal rone | | |

to 22HT din

\ Counterbore a internal rose to
28HT din
7 Check scribe and Centre punch oil
hole inspection
Ba Drill ten 4.25 wm dia holes Tap machine

on 18 mm depth

b Tap ten 6 MA holog on 19 mm depth

— .—.-.....a.—..----..—--——._-..._—...._.-—.—-—.—-—-——.———__..._._..-.,—-n-—.—--—-m——.-.-—-—.-—---.--—.—.._q._(-——.-—wk



Op ,
"No Operntion Name Machine

C Counterbore two 11 mm din holes
i to 1B.5 mm dia on 1 mm depth

d Prill two 5 mm dia holes (for 6 MA)
to fasten bushes

Deill cight 5 mm din holes (for 6 MA)
to fasten cover '

c Tap cightlﬂ MA holes Lo {asten cover

) Deibl four 3.25 mm din holes for 4 MA
Prill a 6.6 mm din on 9 mm deplh
Dritlh two 5 mm dia holea for 6 MA
to famsten busnhes
Counterbore fonr 3.25 mm dia holes
te 4.5 mm dia on 3 -mm depth

g Top four 4 MA holes . Tap machine -

h Tap two time two 6 MA holes to
fosten bushen

i Drill three 3.26 mm dia holes on
12 mm depth '
Prill two 6.756 mm din holes (8 MA)
including one blind hole on 19 mm

depth
J Drill three 6 mm din holes (6 MA)
on 19 mm
k Tap 2 times thrce 4 MA holes on Tap mnéhinc

T mm depth

1 Tnp Lhree 6 MA holes on 12 mm
depth ‘

m Top a 8 MA hole on 13 mm depth

Tap a 8 MA through hole
Tap three 1/2" gus holes.

--............--.-....-q-—-\—-.-1-m-—v,a--r-n».--n.-u.--.—-...—u—.-n.-n»—--q--..-._.....».-._...—-..-_.-—..-.-.-..—.--.



OPERATOR IHMSTRUCYLON SUEET _FOR _BORING_OPERATIOH

hescription of steps of operation

- Drill a 20 mm dia forechole on 30 mm depth (axis IV)
- Drill a 26 mm din forehole on 30 mm depth (axis 11)
- Prill a 25 mm dia forehole on 33 mm depth
- Drill a 26 mm dia forechole on 8 mm depth (axis 1)
- Drill a 25 mm dia forehcle on 20 mm depth .
- Prill a 26 mm din forehole on 30 mm depth (axis 111)
- Prill a 26 mm dia forehole on 36 mm depth

_—
Turn the fixture up side down -
- Drill m 20 wm din forchole on 37 mm depth {(axis I[1)
- Drifil a 20 mm dia forchole on 37 mm depth (axie 1)
- Drill a 20 mm din forehole on 37 mm depth (axix It1)
-~ Drill n lat 19 mm din hole Tor 1/2" gne
- Drill a 2nd 19 mm dia hole for 1/2" gas
- Prill a 3rd 19 mm dia hole for L/2" gnsa

- Counterbore n 29 mm dia chamber on 1 mm depth

Tarn' the fixture uwp side down
- Drill a let 11 mm din lole
- Prill a Znd 11 mm din hole

- Drill a 3rd 11 mm dia hole

- Prill a 4th 11 mm dia hole

- Brill s Ist 7.76 mm dia for pin hole
- Drill a 2nd 7.75 mm dia Tore pine hole

Reep the fixture in the original position o :

- Reaming a Z22HT dia Torehole on 30 mm depth‘(aﬁis 1v)
- Reaming o 28H7 dia forehole on 37 mm depth ‘(axis I)
- Bore a 2619 din forehole on 33 mm depth

- . Dore a 28HT din forchole on 8 mm depth (axis 1)

- Bore a 2619 din forechole on 20 mm depth

- Ream a 28H7 dia forchole on 30 mm depth (axis Iy)
- Bore o

26HY9 die forehole on 36 mm depth

Turn the fixture up aide down
~ Ream 2207 dia forchole on 37 mm depth (axia I1)
- Ream 22H7 dla forehole on 37 mm depth {oaxis I)

= . Ream 22H7 dia forehole on 37 mm depth (axis 111)
- Countarbqré 30H9 dia on | mm depth.



3.12 BAIM FEATURES _OF Tlll: EXISTING 3 METIOD

- The operntor instruction sheet should contein all nccessary
infermations regacvding machining operation. But the existing
inatruction sheet does not provide such informations, which

cauncs a frecat difficulty for an operator.

The cutting'tools Auch as drill bit, boring tool, counter boring
tool, reamer etec. that hove been ugad in various operations are

not specificnlly mentioned in the instruction sheets,

In the existing inntruction sheet, the aupport zone, location
where the boring operntion are to be done are not.clenrly
apecified. There are eleven hotes to be drilled‘gnd.bored
rubsequently but these are not ¢lenrly mcntioned in the soid
sheet, It was dl[fiault to-identify the operationﬁl'scqucﬁécs
properly. Moreover, Lhere are no shetches in the specified Bhéet

which causes serious problem for an operator,

Operntion layout ahecl consists of machine list,. But thlé 11sL 1q
not well defined. For ho:xng operntlon, it was mentionod in the

sheet ag Boring machine, no other 1nformntions wasg ytvon As
thore was no specific Jig-Fixture for Boring operntion, it woulJ
really be difficult o understand the methodical appronch that
have been shown in the eperalor instruction Sheet. On the nthef

hand the RI'M, Feed,ldopth of cut for respectlive opernlion were

gt
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not mentioned. No informnation was fiven regarding lool material,

size specification ctec.

In the exisling method, the boring operation is carried out into
three phnses: drilling, boring and reaming. Dut how much martinl

will be removed from those operations was not mentioned in the

sheet,

Therefore, Trom the nbove duscusnion, it is clear that it would
really be difficolt .for an oporator to work with the cximting

inatrvction sheotls which are inadequnte to provide nccessary

Informations,



3.2 MAIURE OF DEFECYS OF CEERGEAR BOX

In this chapter, various type of comp]uiptn launched by‘thc
euntomer for georew cutting feod gear box of Celtlg lathe have
boon dcscribedf Complaints are béing collected from the complaint
file of the Pangiadesh Machlne:Tools Factory Ltd..of which pome
of the mnin ﬂefnctn have been shown here. Complnints Are
cnltegorized and enterad in tho toble under the title like Maturse
of Complaint, ‘omplatint by, Probable caugens elc, From thé noture
of complaintrs 1t will bae camler to study the extent and
“scrfousness of the mnnufnciurjng defects in the production of

foed gonr box casing of celtie Inthe.

1t jn nlso apparent that the most of thc'complnints are in the
finld of manufacturing, The problema related to deasign and

nsnnmbling may almo be conmidered in the manufacturing rroblenm
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Ho,

- .

01

02

03

)

o5

6

07

on

09

10

kL

Hoture of Complninta

Rore of the fend fonr
box increnaed by
0.2 mm

Mnin shaft become bond

Rnnn plate of the
himdle wos to bo

‘nhifted

Aunh of tha chonge
fgear won to be chonged

Teeth of Lhe gonrn
wore broken

Faed mochoniam of
the geonr box wns

dnfective

‘Thrend of drain plug

defoct

" Bucesslive otl wna

coming from lend stock

Abnormnl rownd

WRS developcd

Thrend cutting wnas

‘not QOne correctly

Qrenr conld nok bn
chonged freely

Complainl by
GRC Fan Ltd,
ﬁhuiun shipynrd

Khulna shipyard

Fbulnn shipyord

I'shartnli Texlile

& Hoalery mills

Rangindrnh
Rdnecnlional

-Equipment Board

- do -

“Aoml Juto Mill

Acmli Jute Mill

S.E.HM. Jute Mills

S.K.M. Jute Milia

.40

I'cobnble cansc

Hnchining wos
not done

properly

finnt tréatmnnt
wna not done
correctly

Improper assem-
bling wos mnde

Improper method
of production

I'roper mnterinl
£ heaat trent-
ment wns not
mintaiied

Mrilling ond
boring holes
wore not
accurate ¥

Improper
inspection

0Ll acnl of was
nat good '

denr mestiog wosn
not. properly
done '

Momufacturing of
fenr was not
correct

Alligrmont of
Lthe shaft wasg
not done
correctly.

Remnrhen

o Lh AR e a A o A e T S L ek A Y A N M Mt R ) M L A L mie e e e i Tt T e e et b b ol Sk o o o e $m e T o T T L Ak i i comt

Hmm‘l'ur‘:l,m-i ™
fault & Inck
of inapcction

thrulacturing

- fault

Aagsermbly
fault

MamnCocturing
foult

Mrnufactoring
Fnult

M lnobucing
foult

Assembling
{fault -

AaacrhLing
fault

Monufacturing

foault

Hnﬁﬁfnctnring
foault

Moanalacturing
foult,



3.21 TYPES _OF MANUFACTURING DEFECTS FOR GEAR BOX CASING

&

4 1. Dimension of the holes are not accurate
2, The axis of the holes do not lie. on the same line
3. The centre distence of holes ig not properly

maintained according to the requirement
3. The key way of the gear is inelined
5. The diameter of the bore is eccentric

5. The facing of the bore is not done properly
i
7. The grinding of inside and outside surface of bush
le in accuratae

B. The parallelism between two surfaces are not
maintained with tolerances

9. The center distance between holes varies

10. During broaching operations the angles are not
maintained properly. :

’

The defectg mentioned under points 1, 2, 3, 5, B, 9, 10 are
related to defective boring operation of the different holes., The
present work aims at minimized these defects by introducing an

. 1
appropriate boring fixture for these operations,

4
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Deflection of Boringan

Thg deflection of ﬁorihg bar Wiihoul Using intevimediale sbppovt Cun be

. ) P
calculated as fal]ows; A 5 ‘
3 ] l
PL Fy _l
Defiection, & = ———n- Y E—
311 ] T L '
_ pe : =1
snd
where, I =2 ~-wu
64
‘Here, —=~— . the cutting force Kgf

P

L ---—  the length of the har

E -~=~ modulus of Elasticity

I +--~ the moment @f inertia

D -~~~ the diameter of the boring bar.

The nowent of Inertia

np?
I = e
. 64
and
Rx 30 ,
= wemme=—-ee : 39.998.59 mud
64 N
3
. .. -~ PL
Deflection, & = «--w-
e acilo ’ . BEI
where, . P = 175 kgfﬂ (source: Machine design by R.K.Jain)

225 umm

1]

| 0 x 108

30,300 x 10 2

E - 30300 k .s‘ Z omrmee=s g v e e k -/mm
ps1 96.4% x 2.2 B/l

= 21.35 % 103 kgf/mmz

S 75 x 2269
i.e. 6 e ettt Do T T T S + M b = 0.34 A1) (TR
3 x 21.35 x 103 x 39778.59

. The value ot deflection is not desirable to maintain proper

dimension of Lhe part.

4z




3.4 PROPOSED HETHODOLDEY

Thgléxisﬂing operation lg&oﬁt and instruction sheets were studied
and a 'completely new set of instructi&n eheets for boring
operation wag designed which will be diséussed in this chapter.
This method sheet is adapteble to BMTF technical facilities,
qLal;ties and accuracy requirement. Thqﬁe instruction sheets
include all the tools, gauges either manufacpured ar to be
manufactured. Fellowing were the reasons why the.existing method

f

sheets were not adapted.

i. Long reamers ‘as proposed by the existing method for
reaming of holes wero not found suitable for AMTF
conditicns,

ii. All other necessary informations like speeds, feeds
of the cutter were not mentioned in the sheet,

iii. For cheching and control of the part, gauges were
not indicated in the existing method‘shegt.

iv. No operationél,sketchs were p;ovided in the.sheet.

e

[
r

Therefore, it was required to solve all these discripencies and
make a process layout which would acoepteble as well as workable,
In this chapter the special features of the proposed method have
been discussed and the corresponding operation instruction sheets
(Fig. 1 to Fig. 13) have 'heen prepared for all the boring
operations, The part drawing of fead gearbox casing from

different views have also been shown from page no. »3t¢ se.
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| : OPERATION INSTRUCTION SHEET

PART NAME poed screw pear box . |OPERATION NO. 7-1. ]
TYPE OF M/ Horizontal buring ' | APPLICATION Celtic—1l4 lathe. |
. . SPEED FEED
STEP FIXTURE NO. [GAUGE " NO. TOOL NO. RPM mm/REY.
4 I PE/O0/07 ] - 2 CI/00/07-1{ 160 0.2

Step-1 : Drlll 3 holes ¢ 20 throﬁgh wlth
CT.UB.Ul.USAU]/UU/U7—J

~ Remove the .tool

€1,03,01.05nct 00 foy-1

A NN
SN

Y R et .
:\\\"-_‘\ AN

L PF

Fig..1 : DRILLING OPERATION OF HOLE ¢ 20

NAc AUVvmED '

DEsSICN Qy - PRAWN my |, ,jﬁ-‘,’ SraEeAA l
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OPERATION INSTRUCTION SHEET

ﬁﬂﬁf_N/;\ME Feed screw gear bbx -~ |OPERATION NO. 71
‘f?r‘?’guaﬁmﬁic__—:‘lgo_rizo;‘;ta'l__bc'irinj.i." . APPLICATION . .Celtice-l4 _l_aEhe
STEP FIXTURE NO. [6AUGE No. [100L No. npm  |PEED
i PE/00/07 . C'r/oo)m-z_: © 224 0.2

Step-2 : Turn the fixture 180°

= Fix toel no CT.03.01.05AC /00/7-2

= Drill three hole 4 26 for spindle I,II & ILI
= Remove the tool,

i ST Sy |

fxrngno: 11080 0657 /o0 /sy

Fig.2s : DRILLING OPERATION OF OLE 4 26 -7

PESICN By - Naxis AWmED

PrAWN @y + AL sdmcrma

-3




OPERATION

INSTRUCTION SHEET

PART N/\ME Feed screw gear box OPERATION NO. 7-3
T,T!."...E. oF M/C Torizontal boring APPLICATION Celtic 14 lathe
STEP FIXTURE NO. [GAUGE NO. |TooL No. | SPEED 1FEED -
3 PE/00/07 CL/00/07-3A 160 0.2
CT/00/07-3B
Step~-3 :

~ TFixding tool no.
- Drd1ll 3 holes,

CT.03.01.05AC /00/07-3A & removab]e barrel CT.03.0L. OSAC /U
¢ 25)spindle ‘I, II & II1)

- Remove the tool, then move to qpind]e IV ¢ T03.01 0'—/\(‘—‘/30/07’”‘-’ f!

I:vuuu I((r-‘n:(mcy*ja(

DEsigNn Ay

“____",___I\\

=

\\g N
/‘ N
[ N A
. \\\ — ’/“ \
N [ NN
"\ o \ \
AN \
\\\ T e § P\EMOVAP!L" PPt |
N N, et ‘
AN NI S l/oo/o'/ 03

N

~

Fig., 3 t DRILLING OPERATION OF HOLE # 25

HAKI AWFBD

DRawn ay . A A ARmA

VO7-n



OFPERATION

INSTRUCHON SHEET

Fixing tool no.
Drill 4 20 counter horing #
Remove the tool.

mm "NAME Feed screw pear box OPERATION HO. 7-4
TYPE OF M/C [lorizontal boting _AP_PLlCAT]ON Celtic~14 lathe
'''' SPEED FEED
STF_P FIXTURE NO | GAUGE No. -TOOL’NO- ‘ RPM {mm/REY.
4 PE/UU/O? CT/00/07-4 160 0.2
Step-4

CT.03.01.05AC, /00/07~4

6-7,5 depth (spindle IV)

OG5 ACI/JO/D/ =

Fig.:4

¢ DRILLING # 20 AND COUNTERBORING
ol 26 OPERATION

DEsSIaw By -

MAIE AdemEDd

DPRAWM 3y "_';“ A .SHAQ.M;\

&7




OPERATION INJTRUCHON SHEET

PART NAME . Feed screw gear hox ()PERATION NO. 7-5

wpg o’F“};{}c llorizontal boring APPLICAT!ON Celtic-14 lathe
R P D, ' SPEED FEED

SIEP FIXIURE NO. GAUGE NO. {TOOL No. RPM mm/REV.

5 o '*111/00/07 CE/00/07-5A 72 0.2

NTh iema s e mmm A ke s r——h -T ket Wl s ’*Ei‘;b‘a‘}(’? Sn n T : B

TCTO0 ST
- Step-5 :

- Surfacing spindle no. 1V with tovol no, Cr.03.01,05AC /DO/O?—SAA
o .
to dimension 30_6:?

- Remove the tool,

C r:o%‘uJ o5nctfoofor-5A.

.M':zj; Rgﬂr/rh:r/n cru30|05Ac/

‘ T

I PRI | f[)‘ Nf) )f\"yo"/f'z

Fig..& i FACING OPERATION, 30 mm

- Using removable barrel no. CT.OB.OI.OSACI/OU/O?—-SB and CT'.OJ.OJ,.05AC]”/00/07-

DE&iGN Ay NaAkas AUFAGD ] ) , DRAWN By T A SHAGMA

48
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OPERATION INSTRUCTION SHEET

SIVED

Caution:

The barrel muat be locked by using the head

F’/\RT "NAME Feed screw pear box OPERATION HNO.
fYPE_—CE'__wC l{o_ri_mntnl boring APPLICATION Celtic-14 Jathe
o SPEED FEED
?Iﬁf FIXTURE NO.‘GAUGE NO. [TO0OL NO. RPM mmn/REV.
L. Introduce the boring shaft no, CT.03.01.05AC,/00/07-5A in the fixture

no, PE.03.01.05AC,/00/07 then introduce the %aclng tool and the lock
on the boring sha}t as per fig. below,

i
e e
U (‘ 1 r):.m nr-/\m/oo/o'/
P
rd
o
-

TN

When the shaft is in the Fixture,place in side A the removable barrel
no. CT.03.01,05AC /00/07-5B and in side B the removable barrel no.
CT.03.01. OJA" /00}07 7B as per followlng figure.

screw.

L3 01058c /o0y, o

T3, or.O'“/\Cv'/O"/‘/ 78 '

R e T

NAKIR Aunmed

DRawn By A _5HA=HA

49



OPERATION INSTRUCTION SHEET

I:/'—\R-I'NAME Feed screw gear box 65ER/\?E6N NO. 7-6
TYPE OF M/C Horizontal boring : APPLICATION ‘Celtic—lllr__i_lilill_e%‘___
S1EP |F3XTURE'NO. GAUGE No. |toot no. | RREED |FEED
e PE/00/07 - ~1e1/00/07-54 72 )
' C1/00/07-58 -
CT/00/07-78
Step-6

Move to spindle no., 1I

Surfacing to dimension 29.5 with tool no. CT.OJ.OI.OSACI/OO/OY—SA
along with CT.03.01.05AC /0090?—-”’» ' '

Renove . tha tool

P10, NN LTS

§ P i e e i

i | . / M C; O% o059 //&’o/ov 58
- as AN

TN
o
4

‘ e v . (AR

]

b —r e e

L e S EN JE P

R ITEONAL FACIN G To0s Soy
| NO €10y, djosnc/oo/oy 5A

—*-n—q-—v-—y—- ——

/

) ﬁi:{é..mp\ :

>/

Fia.? : FACING QPERATION, 29.5

. DEsiaN ay -

NAaciG AnMED PRAVY @y JA L shagmA




OPERATION INSTRUCT thN SHEET

FART NAME Feed screw pear bux UPER-A—T—iGNHhO o -7 -

TYT‘F OF M/C Horizontal boring APPLICATION  Celtic-l4 lathe
R BN ' EE FEED

STEP FIXITURE NO. |GAUGE NO. |tooL No. RPM |/ REY.

AR O CT/00/07-6 72 0.2

U IR I EryTr T _ :
Step-7

and removable barrel no.

“.-u g g o

\\ SN

mﬁxwmxmgumxukh

o

t‘é.txl

Counter horing ¢ 35 - 26.7 4 0.1 depth with tool no.
C1.03.01.05AC /00/07 B

Remove the tool and move to spindle nd.II.

T NG Eron .01, Ogl\f(loo/gr,_(, .

I

g - AT ek 1k st o g

NRY :
i }\\ \\\f\fi? WJ /’[oao: o:,nt!/Ot'/ )

INRIOLE rﬂwvwr’ BOrimng G FeOs SeT

Fig. 8

[P

t FACING AND COUNTERBQRING OPERATION

?///1/5\

\\\

j \ N

\
/?M/av/m// CHPREL

Mo CT o oLpspesfodfor- /() !

DbEsicn By MNAaki ArvreEp

|

DﬁhNN Br A dHAQMA

CT.OJ.OI.OSACI/OO/O'

-0




OPERATION

INSIRUCTION SHEET

Lool no.

FIXTY

e e b B

-~ Remove the tool.

nE

DEsSIGH By

HMALIG AMmMED

- DBore one ¢ 21.8 through and counter bore 42819 depth 7.5 with the help of
1 03.01. 03AC. /00/07 10 and removable barrel no.

00301 08¢ fofoy- 10

_—— \‘\ (‘ /
TN f' f
NN L

- 7_'5;':?3!1‘5‘ .i'of
| rﬂsu A

.R’c"mv\fﬂ LJLC_ JL}’--‘*” ol
C1.03 0L 0SAc) foof vy v

rmzr NAME Feed screw genr hox « GESERAHON NO. 7-8 -
TYPE or M/C lIori7onLal boring , AF‘PLICATION Celtic-14 lathe ‘
- T SPEED FEED
siEp FIXTURE MO. | GAUGE NO. {To0L No. P M m s REV.
f Pf/00/07 c1/00/07-10 160 0.2
[ R IS Ty fiF e :
SteR—B :

CT.03.01.05AC /(H)

'/' - e ‘J..._
. . -

" o

.
: BORING OPERATION, 4 28

fB7-Jn

_

DRaAwN Oy

Sa

Do st ARMA



i

OI’ERA!ION 'NJIRUCTIUN SIIL['T

l’/\HT fl/\ME feod qcrew gear I)ox f)l’LR{\f ION T HO. _ _Z__‘D : _“_‘H_
IYI r Or H/C Tor Lzontal hm Inp AP " UL/\HUN Colt Ir-lf’l Il e '
Lo AT T o A ARty z e
516D FIXTURE No. | ___R'_,f'ﬁu‘j _ ;r;h:]—/)l}ml;u‘x_'____
5 . !’l’/()()/()? - o (i/(!(‘;’()i . 160 005
SRS S o & B S 0 | . et

e L L e e b

= Bore one d 22HTthronnt, wWidh t
tool no. CT.03.0]. OJN /00/07 LY and removable b

-~ QRemove the tool.,

arrel ne. CT.OJ.OI.USACI/UU

103,01, Os,/\u/onl 1] Ii

lirmm f h 0104

07-71,

B22Hy

Renmova ble §$3am 0l
e . Forf .
L0l osneipef oy -y

T e et e i,

Pig. 207 « nopiue OPLRATLON, & 22

DEswgw Qy _HA-ue. ARramp J _DR.AuN 3\( A:- -SHA_-R.“MA -

Y
w



OPERATION

INSTRUCTION SHEET

tool no.

- Remove the tool.

chos.

e athihan hen. <
"
bR
N, -

S SR TR

Fig.41 : BORING 0prgRAw Lo,

PO
- !
M.
\\_ LJ\ N,
N “... ~\
AR

Vo
4 A

i _,/' /
s ;
i f
'

AN ] ™

\‘\\ .{‘ ‘ .'
b N
fcmomb C Reyqe t no.

I’ARI' NAME Feed rcrew gear hox 6[;EI_Q—AfION NO. 7-10 B T
TYPF or M/C_Horizontal boring AFW’L|CAT!ON Celtic-l4 lathe
STEP FIXTURE NO. [GAUGE NO. [TOOL NoO.' > PEED ;EWE?REV
10 PE/00/07 | er/vo/07-74 | 160 02
B —— CiT00 /5775 -
Step-10:
-~ Poring in spindle T, LI & 151 3 dia ¢ 27.8, 26. 8, 21.8 in line using

Cl.03.01.05AC /00/0? 7A and removable barrel no.CT.03.01, UJAC J00/t

o1 !;Aé 00 ’Qj{‘.f_ﬁiﬂ_.i...- |

g;; .8,$26.8, __“_.Ij"'"-m_ b ,q__,wl LHOA0N 0501 J00[0y. 71
. $28.8 24 i 1/0eloy.
N [} { s g
Vi N\ e
DEScN ay HAkiG bDrawwy Byﬂ_ POROTETY

7~78




tool no. CT.03.01.05A01/00/07

=BA avd tewovabls barr
Reuwove the tool.

IJa(i1UZE;[{£¥kQL? ”“'dn //;; 7

PESTeay

Fig. 42 - BORTNG OPVHAPIDN

A /______N . ,[__,,! G f‘J‘J‘.Dl GJACI/DUI(J/‘, =11
/ / Rt L SN
:rff,;’ [ /}/
--—--—-......_._,__-—...a-...._._m-,».._.,.h. Y Afieas ,-,"_ BRRE e Ehe = g Fd S ‘:.; P .r P
DEsSI1gn Gy HAEHB Avragp wne TR S

585

ff ‘l)ﬂ\rg‘! [C ilnx; ?"‘0

B ) U!‘FHA'”UN IHSIRuCT IOH _JILLT e
'AIH'IIAn1L lLod ferew pear hox _ UP F{AIIQN IIU 7= )
TYI L Or H/(‘ IimJ;'onLdl but In:' Al‘l LlLf\HUN Celtle~14 dlarhe
- T TEPEED | FEEG T
11 vr/uo/u7 : ‘T/UU/O? A 160 pos
ST C.|.)()U/(U—BB- T
Step-1i.:
= boving In spindle 7. 11 & 111 din & 27. Wy Q¢ og

7 dn Mne using
el no.Cr.03.0), ())AC]/U()/t

7-gn
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OPERATION INS

IRULIIUN SIILL

PART HAME  Feed

Remove the Lool

JT.“'MTJ“ N \ )

Figy. 13; J]ORING OI’LRI\ LION,

L 2g

screw pear hox OPERATION HO. 7-12 -
TYFWZ or ld/C Hutl?onLnJ hominn ATW’IIFA1IOFJ Cn]!lr~]4 lnLhn
T AV T FEED ™
SiEp FIXFURE No. [GAUGE NO. |TooL No. irit ,,',,)m_\,
12 | refooso7 Verno/07-9 | 160 005
[ CE/00/077m T
slep-12:
= Boring in spindile I, 11.

M1 one’ din
tool wo. €T,03.01. OJAF /00/07 S and removablc barrel no.

s -up [03.01 am' / ,,m ;:—: A7
o .n.....u..a.._.._.b-‘
-y

s

S e

e e

DESIgN By

,“-“'ﬂ f“»fﬁa”“"ﬁq*v
™

B 2R 1y in line using

€T.03.01.05AC, /00 /1

' f-‘-‘.II.-_.v&ﬁﬂ&éﬂ?ii[ﬂﬁfﬂ:.,é- -

\'.
AL

L_\\

Ny
-;[4C;h/’ e /”1

e

7-71
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" Part Name -

3

Application
Type of machine

Operation No.

Description of the steps

S I o o L T T e e T e e e e e o

Drilling three holes of
diameter 20 mm fTor spindle
I, I1 & TITI {From left
side of the fixture)

Fig.4

Drilling three holes of
diameter 26 mm for spindle
1, II & IT1 (From right
side of the fixture)

Fig.56

Drilling three holes of
diameter 25 mm for spindie
I, 1T, I1I & IV (from
middle of the fixture)
Fig.6

cdia 20 nm
dia 26 mm with
spindle IV
of the fixture)

Drilling hole of
&. counterbore of
7.5 wm depth for
(from right side
Fig.7

Facing for spindle I1v with
+0.0

dimension of,30_0 mm depth
- _(from right side’ol the

fixture)}.

Fig.8

Facing for spindle 11 with

dimension of 29.5+0'9 (from

right side of the liRture)
Fig.10 )

" Standard HSS drill

Gauge:

QPERATTION INSTRUCIION SHEET

Feed screw Gear box
Celtic~14 lathe
Horizontal bqring machine
, .

Feed
mn/revy,

Tools &
gauges

N D o T T T o o o e e e e e e e e e e e e e

Standard HSS drill
of dia 20 mm,

Gauge: Vernier

160 0.2
of dia 26 mm '

Vernier

Standard HSS drill
of dia 25 mm
Gauge : Vernier

160 (.2

Compisite HSS 160 0.2
drill of 20 &
26 mm din

Gauge: Vernier

End mill cutter 72
Gauge : Vernier :

0.2

End & Face mill ‘ 72

0.2
&g&ég? Vernier

S7



Tools & - Teed

Description of the steps . gavges RPM  mm/rev, .
7 Counter boring of dia 35 mm End & Face mill 72 0.2
wilth dimension of 26.7 + 0.1 . cutter ‘ ‘

depth (from right side of the .
fixture).

Fig.11

8 Boring of 21.8 wm through Boring Tools 160 0.2
and counter boring of 28BH9 with Gauge: Inside
7.5 mm depth for spindle IV o micrometer
(from right side of the fixture (25 - 30 mm)

Fig.12 - .

9 Final Boring 22H7 for spindle Boring Toolsm 160 0.05
IV (from right side of the Gauge: Go, No go ‘
fixture) o
Fig.13

10 Boring of 27.8, 26,8, 21.8 »m . Boring tool for 160 0.2
through for spindle I, II, IIl 27.8, 26.8, 21.8 mm :
respective (from right side of Gauge: Inside
the fixture) micrometer
Fig.10 , (20-25 &

_ : 25-30 mm)

11 Fianl Boring of 2THT, 22H7 Boring Tool 160 0.05
Tor spindle €, 11 & TI1T _ o '
(from right side of the B Gauge! Go, No go
Tixture)

Fig.15

12 Final Boring for spindle , Boring tool - 180 0.05
I, 11, TII (from right side Gauge: Go, No go
of the fixture) :

Fig.1l6

ey,

o8



S5.33 NAIN _FEATURES OF THE PROPOSED ﬁEJ"lIQD '

The defects identificd 1n the existing instruction. shoets have
been corrected in the propoded method. The main fentures of the

proposed mcthod are described below.

In the proposed Instruction sheets along Hith th0 neccssﬁry
informntions like cutting toola, gaugen, cutting spéﬁd, fggd ete. -
nte Bpeciflral!y meationed. Cutting toolalsuch as drili ﬁit,
huring Ltools, counter boring toels, recamer ctc. used'nrc shown
(from Fig.1 to Fig.\3) with specifications. The relative poqigion
of the tools, jig-fixtures arc also mentioned in the rhocl For
reaming and counter boring operntion, noe special machine ig
roqqired With the help of a multi edged cutting tool if isg
usually done on the same machine that is employed for'boring
nperntions. Thnt menns . all)l the dritling, horing,Acountcr.borinn,

reaming operationa are performed by a horizontal boring machine.

Counter boring operation may be done by the usec of a tool wilh

Pilot or without pilot.

) Cﬂﬁ
N

2
AYTTITTITIES ﬁv\w

" CCMJH\CYL))a «J orevel v,
t e

oo {
/FL“ i { fﬁ]
bio _"-'i"i?ff’;.__,/"’ - () C,) , B"IM’\E‘L

52



Tool- without pilot hons been recommended fop countqrborind
operation. In these casen the Jig would guide the tools. The
drilling is to be performed by the drill with the help of o
removable barvel fixed in the Jig (Fig. t§ }. The inside-dinmetcr
of the removable barrel is nume as the diameter of drill ond the
outside diameler of the vemovable barrel ia same as the dinmeter

of thc counterboring Lool ns ahown helow:

Ty
- L oY
Siy B e
b \ s ‘ZC_ e ] f‘:-\\’./
—
N t AN \ ==
—— s g N \ \ \
A A ALY Y |
P ":’”’"\'\""' r’.
5 \ \‘\.\_\‘ ‘\\‘\\ - ]ﬂ,,‘ I’J 1"“.'.‘(': ~
f \ " ‘ \ o ———
[ bR ,.\..:\ - ﬂx y
'\..

Flghiﬂ

In the following atep. the drill is to he péused thfough the

workplece, Aftor making thg hole, the barrellts rcmoVed'from'thc

Jig and the counterboring tool is used am thown below.:

C_c:Uh\ﬂvbo?tr\J HmL \v!tllugl;

e — T

JBusho o Jig
*—T—-——-‘—\':;"\ \<\
N N \
\\\\ \\_ \ \.
‘/7qj;rml; Work ghnce
,/ e /‘q
o /_:

&0



The black portion of the workpiece shown in the abovc f1y1619 tho
zone of countctboring In thin case, no pilot is necessury Bince
the bush of the jig guides the tools HNowever, for d01ng this,
considerable amount of time would then bé snved and olso quality

wopld improve. In order to. gct the quality product the crltlcnl
dimenslon must be controlled by different precision lmcngurlng‘
rinatrumentn such ns micrometor, gnugea,,verniera etc. In ihc
existing tnatruction shoot there 18 no informntion regnrdlng any-
such instrumente. In the pfnposed 1nutruc110n sheect the name of'
thé instrumnnts to be usad for meaduring the critical dimenaions

have been mentioned with their proper epecification,

Care must bhe taken 80 ‘that the surface of the feed geur box
anlng is perpendicular to the spindle axis, otherwise uccurhfe
drilling operation wnll not be performed. Considering all thege
fanctors in the proposed melhod, a boring fiﬁtUre has been
designed to bold the feed gear box cusinﬁ properiy for dtl[l1ng-
nnd horing the holes from left nnd right hand cnd nurfacc

In this process the holes can be drillcd qulckly'nﬂ well na
_nccurately, Cloamping time and sctting time cnn be rcduccd to n

fArcat extent by using the boring fixture.
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3.5 DESIGN OF A BORING FIXTURE

Boring fixture may haﬁ§ the characteristics of a drillljig or A
milling fixture, depending upon the type of boring opersation.
Boring is usually accomplished with a single point tool and the
size of the hole depends upon the adjustment of the tpolzﬁithin

the boring bar.

In the gese of incerrect hole location and nﬁt'of roundness of
boring tool it removes more material from one side of the hole
than from other and does not'follqﬁ the ‘axis of the original
hole. 8o care muat‘be taken to aveid inaccuracies arising out of

7

thege factoras.

Boring fixtures areldivided into two general classeé? In one, tﬁm
fixture guides the boring bar, as in drill jigs, in the other,
'.the fixture holes the work in the proper relation.to the bar, ae
inm mill fixtures. The barticuiar class of boring fixture to bhn
used depends upon the type of boring bar, the type of boring
machine, ot both. Boring bars ére generailf c1aased as a stub
‘bar, a aingleﬁpiloted'bar, aﬁd phe double or multiple~piloted
bar. The boring fixtures are generally uséd for small#lnr
production or relatively inrge workpicces:

The proposed Boring Fixture and the ﬁxiating'ﬂoring Fixture ot
Feed Gearbox were enclosed in & eﬁvelope attached with the inside
back cover of the thesis. All the necessary part drawing of the
Fixture have been shown in Fig. 17 to Fig. 37. Few part drawing
were taken from thefﬁxisting Eixture with modification of

appropriate dimensionsi

- !
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FART LIST FON RORING FIXTURR OF FRED SCRRW GRAINOX
' OF CRLTIC-14 LATHK :

§32ea

Qnty. , _

Fart No. Fart Name . req, - Materiat
| Clamping screw 2 '7 BMS-5
2 Support bar , 1 ‘ BM5-3
.3 Bush ‘ 1 © BMS-3
1 Screw , 1 . o BMS-bH
5 Stoper pin - . - 1 " : -DMS~G
6 Socket head sciew : 15 | BﬁSwﬁ
f- ‘ noriug.calumn 1 ) pMs -3
8 Rage piate o 7 1 , BMS-—-3
9 Support picce o 4 ‘ BMS-3
10 Bxtension piece ' o P N BHS-R-
11 Localing pin - 2 ' M5 -5
12 Hear guide ﬂn]diug A ‘ - IM§-5
13 Locating pin 9 o BMS -5
11 Work rest 2 BMS-—-§
16 Dowel pin G BMS-G
16 Boring column , 1 E BMS--3
17 Fixed bHuah | K| DMS -7
18 Fisxed bunh 1 BMé—?
19 Clamp pin : 2 : DMS~5 
20 - Stud : 2 | BM5-5

.21 .Hork resl . o 2 .BMS;G
22 Clamp 3 2 - BMS-5
23 :Conienl Aont - a . ﬁMS~5-
21 Spherical worher | /A : CBM&~5

-3



PART LIST FOR BORING F1XTURR OF FERDD SCREW GEARBOX
OF CELTIC~11_LATHE (Contd.)

Onty
Part No. 'art Name roq, Mnterinl
25 Tiltiag hend 1 ‘ ﬁHS~5
26 Push screw 1 _ . DM5-5
27 | Suppart ' X ' BMS-3
28 Hexngennl nut- 2 | BMS-G
29 Plate I BMS -3
30 ~ Fired bush . 4 o BMS-7
31 .Support ' 2 | HMS—Q
3z Hemovable bnrrel. ] RUCEER
33 :leed bush - 3 : HMS"7.
34 Rush holder | . BMS-3
35 Support | | 1 BMS -3
36 " Rear guide T | nMS -6
37 Bolt L . DMS-5
3g Doring column | r o BHS—G

4.
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3.191%

Position of the locating-pins are ensures the static
atability of the part.

The surfaces of the locating pins nare machined nfter

nsqcmbling the pins mo that uniform refercncc plnnc can be
obtnined.

The locatling surfoce ares are kept as small as possible to
avoid burr from previous machining. '

The locating pins can easily be replaced if nééesanry.-

The number of clamping elements are less thnn the lncuting
points

The clemps are in a position to operate on o wide ronge with
rufficient gtrength and atability.

The clamping mechonism become very aimplec.

The weight of the fixturé is such that'it'cnn'be turned
ensily by 180°, ' ‘ o

‘ There is a provision to use a number of removuble barrclﬂ of

. different diamoters if necessary.

10,

i1.

An intermediate support zono is introduced at tho mid

section of the fixture. to _brevent diatorsion of the long
boring bar. '

All the boring opvrnliona will be done on a° s1ng[e machine
and by single clamping.
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3.42 ADVANTAGES OF THE PROPOSED FIXTURE

The advantages for using the said fixture can be summerized

as follows:

1. The part can be located quickly end held rigidly.

2, The fixture can reduce vorking time in varioua phases

f operation in the set up and clamping of the part.

3. The boring operation can be done more adcurateiy as

as well as quickly.
4. Setting time can be reduced to a great extent.
8. Skilled operator will mot be required.

6. JOb rejection will he minimized - eince the various
tyres of manufactur;ng defects will pe m1n1m1zed due

to the introduection of the new fixture,

7. It cen contribute tg & considerable reduction in the
cost of machining, assembly, maintenance, inspection
ete,

B. It lower the tool cost - 8ince coetly reamers are

replaced by relatively cheaper boring tgols.

7



Tools Factory Steel. The following table shows th§ comporition of

raw materials of structural and constructional steel.

Table-2 t Btandard composition of rew materials

PMTF Analysis of Chemicnl composition 1n‘p9rccntugc

Mnterinl Ref, - 7 ‘
. No., ¢ M 81 Pt g
:::::::n::::::n:::::z:i:Emnﬂz:::::::zz:ﬂn::::ﬂ::::::::z:xm:::::::::::::::::::
Hild steed BMS-1 0.06 0.3 0.05 ¢.01 0.01
' ¢.14 0.6 0.3 '
D52 0.09 0.6 0.36 0.05 G.06
0.16 0.9 |
DMS"':‘! Ds 15 . 004 0- l 0-04 Oc04
.25 0.7 0.4
carhon 0.38 0.9 ¢.4
gteel el p—
- DM3-5 0.42 0.6 0.1 0.04 0.035
.18 0.8 0.4 '
High carbon  BMS-G 0.5 0.6 0.1 0.04  0.035
ateel 0.6 ¢.8 0.4 '
i lnu 0-8 .

- s ety e —

There referencc number i.o.'BMSfl. BMS-2, BMS-3 etc. are not
lntcrnatlonally rocognized. But the BMTF suthority fblldws ita

own material code for ﬂimplifiéntion of materinl handling. To
Procure the desired raw material from dbraad. it is necessﬁry to
convert the BMS no. into Internation standard. The ‘equivﬁlent
tnternational standard cnrreapondlng' to the BMTF standard are

shown in the following tnble:
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Toble-3 : DMIF rov matertal (thetr corresponding
internationnl standards ) '

BNTF | Related Intornational Standard

Mnlcrinl L D i ‘
Mo. B.5. AFROR ALST JIS DIN
Mlld steel BrS-1 Xe-10  Cloog 1.0301
Adx ' C10
IMS--2 Bn 2R ¥e 12 CLIZ6 61051  1.0401
ABT M2 8260 Cl5
pMs -3 Rn 34 (20¢ clozo G1091 - 1.0102
10F2 . 810C 22
Medivm AMS-4 n 374  Ne-3Gf ¢1035 61051 1.1181
carbon ateel ‘ B:35¢ Ck-35
DS -5 En OB KeASE C1046 G051 - 1.1191
: 848C CRA5
Nigh corbon  DMS-6 Kn 430 Xe-66f €050 - 4051  1.1210
ateel ' . 856¢C . CR-53
PMS -7 Ke-86f €095 CK-5 1.1760

coows

e T T e e e e e et et e et e i et e B R s

In the previous table B.S., AFNOR, AIS1, JIS and DIN arc the

. b
Atnndarda of Beitain, France, Amertce, Jepan and Gecmuhy

réspectively. The mechenicnl'prOpertieﬂ of theﬂdﬁove mentioned

rav material have been shown in the following table,



: Tnblq-d ¢! Moechanical propefties of ateel materiala

.-—-.-....m_..--.................l;.....-....-...........—........-.......‘..--.......__..._...--—u—.-...-......_...__.....-.-_—._.-.........-.._._..-._........._..-......-..__...

BMTF Yield Tensile Elongation Hardneas
Material Ref, point strength (L =6d) noft annc-
No. N/mm N/mm % aled HP
Mild steel BMG~} 295 490610 18 _ ' 131
BMS-2 336 690-780 I VT
BMS-3 296 A90-649 22 156
Medium . BMS-4 365 580-73¢ 19 193
carbon : )
geltec] BMS-5H 110 G60-~-800 16 . 208
High BMS-8 1460 1200~1460 7 210
carbon
stec] PMS-T - - - 217

-.-......-_...-..-u.---..-.......---_.._...-.-‘.n-.-.-...-_...--.a—.........-.—.-..-.-—‘-.,.-....--—um..._....._-—-s.-_-.--—....._..--..-_u—....-..-.-,-....u.-.—_—_.

From the table-4, it appears that DMS5-1, BMS-2, DMS-3 have gobd
formabllity and weldability, but they do not‘hnve cnqughl
hardennbility. From the LTeble~4 it 18 also ahown that the yicld
roint and tenniie strength of these materials nre low. For thin
reason’ these materisls nre not chosen for the purpose. Similarly,
for the Materinls of BMS-6 and BMS-7  have Low formability. put
the hardness and woor resfintance aro reajiatively high Considering
the destgn aspect, not only the hardresas but also other
properties asuch ang formnbility, strength, ridi#ity etec. are

importunt oqunlly. That 1ls why those mnterinls are not sclocted

for fixture.
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Considering all possible factors, the selected materiols for

boring fixture and BMS-41 and BHS—G. The characteristics of thene

material are:
i. HIigh fatigue mtrength and toughness
1i. Higher strength and rcasonaoble hardness

iiti. HRigher rigidity and shockproof.

Theae are the lower cont‘ﬂteel moterinla and may be conaidered:

for othnr applicalion also.
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4.0 ECOHOHIC ANALYSIS

The aim of aill industrial activity is {o serve cheaper.ﬁuods, 50
that they are wilhin the reach of all men. Jigs and fixtures are
utilized to increase productiﬁn, and reduce costs. The moneY-
spent to incrense the'production,IOp,the manufacturing of
aidignequipment iz justified only, if the final'accdunt shows a
profit. Therefore, befpre stérting the design and‘constructinn.of
Jig or fixture, its economical analysis must be warked oul, 1°f
the ifem to be produced are few, Lhen a lavge investment on the

Jig or fixture will not be Justified,

ﬁreak?even quantity of the feed gear box to be produced to meetl

the cost of the fixture,

Let, Na = Annual production quantity i.e. No. of the Feed
Genrbox produced in a year :

Do = Cost difference of machining per piece
The cost difference machining is*determined by

Uc = EAO - EAT
where,
Eﬁo = machining cost rer piece withoul fixture
E AT machining cost per piece with fixture (estimnted)

Ja = depreciation of fixture (Tk./year)

The Tfollowing some eriteria may be followed Tor the
economic conditions for the use of the fixture.

i) NA‘DG < Ja ¢ The fixture is not to be adopted

ii) NA'Dc = JA ! The adoptation of the fixture depends
: upon the policy of the manager

iii) NA‘DG b JA ¢ The fixture can be adopted.

AT
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1

The'manufacturing cost of the fixture J1 is the sum of the

design cost, manufacturing cost and inspection cost,

- Manufacturing coest includes cost of material, operational

cost such an méchining, assembling, adjustment eto,

To cempute the annual éost for the fixture the Tollowing

Procedure may be applied:

Let,
Jy = Manufucturing ccsﬁ in Tixtore
Jpr o= Deprecimtion of the fixture
n = Life of the fTixture
of = Rate of #verage annuyal maintenance cosl
B = pay rate for avnual fixed assels imposed on tools
of nssets value and insurahce rate, '
1= Average interest rale impogsed or borrowings of the

company,

Then annual coet of the fixture can Le computed according

to the following formula;

i(1 4+ j)b ,
oAl L a }

1
“A ]
(1 + )" -

The approxigate break up of the manufacturing cost of the’
Boring Fixture ig given below, Tt may be menticoned here
that the data of' the cogting has been takén from the

'produqtion, planning & contro] department of BMTF.



Cost _analysis of the Boring Fixtufé

i) Total materinl required = 230 kg. ' ‘
Material cost (Tk.35.00 x 230) = Tk.8050.00

ii} Total approex. labour hours = 80 hr. o '

Total labour cost (Tk.22.00 x 80) = Tk.2560.,00

i3i) Machining cost = Th.33.57 x 80 .= Tk.2685.60

iv) Administrative overhead = Tk.27.29 x 80 = Tk.2183.20

v) Profit mergin = Tk.15,478.80 % 0.} = Tk.1547.80
©(L0%) -

vi} Design cogrt = Tk.2000,00

After analysing all these it has been estimated that the
manufacturing cost of the said fixture would be

approximately Tk.19,026.868.

Hence, J1 = 19,026.868

Since the boring fixture hag been designed Tor long torm
prodaction, the Llife of the fixture is considered as 10

i¥Years.,

i.e, n = 10

Generally, « =  10%

From the Account depnftment of BMTF the_follo&ing infor-

mation have been obtained for the current financial year.
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Average interest rate (i) .= 10%

'Annual tax rate | . = 1%
Annual insurance rate o= 5%
Annual allowance for repair = 10%.
Overhead cost - = Tk.2?.29/lahoqr Hour

H

Machining cost in CTD shop

Labour rate _ T = Tk.22.00/labour hour
Hence as defined earlier

= 0,04 + 0.05 + 0.1

H

.19

= 19,026.68 {————~co e + 0.1 + 0,19}

= 19,026.68 x 0.453

= Tk.B619.08
Hence, the depreciation-pcr year is Tk.B619.08

To find the value of

Ep, = machining cost/picce without fixture

= (1uhnurrrmte *+ machining cost + overhend rate)

- % No. of hours required in machining in the
existing method,

= (34.00 + 39,32,+ 32.68) x 10

= Th.1069.60

C:j 8¢5

Tk;33,57/machine hr.



EAT = machining cosl per piece with fixture
= (34.00 + 39.32 + 32.64) x 2

= Tk.211.92

=
£

C ‘ :AO - E-fl-r-
Tk. (1058.60 - 211.,92)

"

= Tk.847.68

Now, if the fixture is to be used in the boring operation
then the third criteria of Lhis article must be satisfied.

From the third criteriﬁ_it is shown that
, . A
NA‘DC > JA -3 NA > ——=

Dc

B619.0#
=X Np ) e
A
847.68
b 10.1

: _ resulk . ‘
fFrom the abovepit can be concluded that if the number of

the feed gearbox to be manufactured in a year is more

than 11 then the use of fixture is justified.

The procedure for the net cost reduction by using the

fixture is given below:
From the eartier analysis it is found that

DNy > T,
= EAG -NA - EAT.NA > Jﬂ [D = EA - EAA' ]

.:> EAG ‘NA - (EAT -NA + JA) > )

= EBp - (B 4 -=2a) s g
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- If the values are put in the above equation, then it
found that

N , T4
By = (Fy, 4 ~-oo)
BG19.08
= 10B9.60 - (211,92 o+ el )

= Th, 368.84/pc.
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CONCLUSION _AHD REGCONUENDATION

L]

The exiating method of feced fncrew gear box casing of celtic-14
latho was ntudied throughly and the problems that arise were
identifledf It Qan foun& that most of ihe operﬁtionul.problems
come from faulty location of.boreﬂ with resapect to ench'othor. Tb 
eliminate the operational as well as munufncturing problém a

Poring Flxture was devalopad{

The following conclusion can be drawn from the project work

rerformad:

i. During the boring operotion of feed screw gearbox
casing of Celtic-14 lathe, as performed in Dangladenh
Machine Tools Factory JLtd., thec boring Tixture can save
a tremendous amount of efforts, nnchinlng tlme.
operator’s fatigue nnd ultimately lower down the cont

- of production to a greater extent.

EER Rectification work cen be avoided by adopting the
proponed mothod since all the operations ate performed
perfectly. There ie o provision to mcasure the criticni
dimonnsiconn by gaugen. With the nlimlnntlon of

recctificotion work man hour can be aaved to a8 gront
extent, '

i1i, Better utilization of the machine can be poasible with
thie procecas. In thia came the type of machines of cuch
operntion are defined. For this reagon there is no
preblem of selecting machines and the appropriate
machine ts selected for the appropriate job,

8o



iv. . 8ince the rate of rejection is expected to be low and
at the same tinme quality of production is expected to
be improved, interruption of production target schedule
“can be avolded by implementing the proposed rAothod,

Thisa project ﬁork will serve os an importeont document for'future

work and can be implemonted according to the procedure given., In
Lthin
fenr box cosing have been considered but in génerdl. for all

other parts of the Celtic-11 lathe, the same proccduré can bc

followed,

20

rroject only the method of horinﬁ operations for fced fcrew
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