ME6402- MANUFACTURING TECHNOLOGY -l

TWO MARKS QUESTIONS WITH ANSWER
DEPARTMENT: MECH SEMESTER: IV

SUBJECT CODE / NAME: ME 6402 / MANUFACTURING TECHNOLOGY - I

UNIT | — THEORY OF METAL CUTTING
Part A

1. List the various metal removal processes? (AU Apr 2011,Dec12)
a. Non cutting process or chipless process.

b. Cutting process or Chip process

2. How chip formation occurs in metal cutting? ( AU Apr 2011, Dec11)
The material of the work piece is stressed beyond its yield point under
compressive force .This cause the material to deform plastically and
shear off.

3. What is tool wear? ( AU Apr 2011)
During machining the toll is subjected to three important factors such as forces,
temperature and sliding action due to relative motion between tool and work piece. Due
to these factors tool will undergo wear.

4. Mention the cutting fluids? (AU Apr 2012)
Two basic types are
(i) Water based cutting fluids
(i) Straight or heat oil based cutting fluids

5. Draw the nomenclature of cutting tool geometry? ( AU Apr 2013,Dec 11)
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6. Compare orthogonal and oblique cutting? ( AU Dec 2012, Apr 2010)
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Define tool life. ( AU Dec 2010) ( AU Apr 2013)
Tool life is defined as the time elapsed between two consecutive tool resharpening.
During this period the toll serves effectively and efficiently.
What are the objectives and functions of cutting fluids?( AU Dec 2010,Apr 13)
(i) It is used to cool the cutting tool and work piece
(ii) It improves surface finish
(i) It protects finished surface from corrosion
(iv) It washes away chips from tool
Briefly explain the effect of rake angle during cutting? (AU Dec 2010,Apr 09)
Effect of back rack angle:
= For softer material greater angle should be given
= For harder material smaller angle is enough
Effect of Side rack angle:
s Curling of chip depends on this angle.
What are the factors responsible for builtup edge in cutting tools?( AU Dec
2009,Apr 13)
(i) Low cutting speed
(i) Small rake angle
(i) Coarse feed
(iv) Strong adhesion between chip and tool face.

List out the essential characteristics of a cutting fluid. ( AU Dec 2009,Apr 12)
(i) It should have good lubricating properties

(iHigh heat absorbing capacity

(i) High flash point

(iv) It should be odorless

Name the various cutting tool materials. ( AU Dec 2008,Apr 09).
(i) Carbon tool steel

(ii) High speed steel

(iif) Cemented carbides

(iv) Ceramics

(v) Diamonds

Give two examples of orthogonal cutting. ( AU Dec 2007)
(i) Turning (ii) Facing (iii) Thread cutting (iv) Parting off

What are the four important characteristics of materials used for

cutting tools? ( AU Dec 2007)
()Hot hardness (ii) Wear resistance (iii High thermal conductivity

(iv) Easy to grind and sharpen (v) Resistance to thermal shock

What is the function of chip breakers? ( AU Dec 2006)
The chip breakers are used to break the chips into small pieces for removal , safety and
to prevent both the machine and work damage

Name the factors that contribute to poor surface finish in cutting.( AU Dec 2006)
(i) Cutting speed

(i) Feed

(iif) Depth of cut
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1. Explain various cutting tool materials?

ME 6

Part B

Classification of Tool Materials
The followinge metals arc suitably heat treated whersver reguired in
the manulacture of cutting tools

(a) Carbon tool stecl.
(b)) High spcod stccl.
{c) Comonted carbides.
(dy Ceoramics.

() Dhamonds.

f. Carfron tool stecls
The composition of tyvpical plain carbon steel used for cutting is as

follows
Carbon - 0.8 to 1.3%%
Silicon - 0.1 to O.4%
Mangancsc - 0.1 1o O 4%y

These are suitable for low culting spocds and wsed in those
applications where the cutting temperature is below 2007 Such steels
have good hardness, strength and  toughness swhen hardened  and
tempered,. It is done to provide a keen culting edge. It is cheap, casy to
forge and simple to harden. Culting tools such as taps. dies, reamers,

hacksaw blades arc made by using these matenals.

redium alloy tool stesls arc similar o carbon tool steel. Thesc arc
alloy steels alloved with small guantities of tungsten, molvbdonom,
chromium and vanadium. It has carbon upto 5% Chromium and
molvbdenum are added to increase hardenability of steel whercas
tungsten is added to improve wear resistance. Hardness is lost at 3505
2. FFigrfr sprceesed stecorfn (LS55 )

This tool ztecel cuts the metal olfectivels even al high spocds. It has
superior hot hardness and high svear resistancse. The enttinmg spesds con
be 7 o 3 tmes higher than carboo stools, Those ols pive anpeossed
culting poacformeamoe and higher motal renoval ratcs. Thais ool steol
maintains its hardnesa cven uplo 200707 The variouns alloving cloments
o improve hot hardnecess and wear resistance are ungstens. choomiome,
varadium,  coball ancd llnl_i}'l,ldl::l:llun. H.5.5. is widsly uwacd for deills,
many yvpes ol penercal purposs milling cutlers, broaches, taps, furmooogs
toals and dics,

The varnous vpes of high-spood stecls arc

. L&-4-1 Hiplh spoocd stocl
(= M:J[}*h;lc—uun'ﬂ High speocd stocl
= Cobalt high spocd stocl

(Eb FS—F—TF Fligrfa-sgresemafl xeczesks

It contains 18%% mungsten, 4% chromiwm and 1 %% vanadinm. e has
about 0.75%% carbon. It 18 commonly used For all purposes, This type of
maleriol Eives excellent performancs over a great rangss ol mnterials ol
cutling spocds and retains its hardness uplo GO0, hdost of e cuttiog,
tools are made of this steel. The various tools such as drill bits, sinple
point cutting, tools. milling cutters elc are mads Tom this woal stocl.

{Ey AFalvhderimrr:e igh-specd sieel:
This =tecl has 6% Molvbdenum, 5% Tungsten, 4% Chrominm and
24 Vanadivum It has hiech tongghness and cottinge ashilia

(Eii) Corfralr iigli-specd stecf:
It has the ].E‘Il].D\.-\:i.l‘lj: COMIPoEtion.
Cobalt - - La%d
Tungsien - A

(AU Apr 2011,Dec 12)
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Claromiom - e B
Y oariacdiams - g L T

It s also Enown s seqgprcs Sigfr-coproced sfeed This =stcc] s us=scd for
oy s dluiy aasd 1oueeks wcullirggy Looals liker plarncr toele, milling cuttors

Iathe tools ot

F Clerveerrafeced coenefa felers
Cloanenled carbides are maoade by miixineg  tungaten  powdor  and
carham sl il tornmpeeralures (150" in the ratio of 93 and 6
rospectively by weizht, Thiz new compound iz tuneston carbide, This is
cornbyred  with cobalt, coormpacted ang =incred e @ [wrnmace aboul
1407 saned can be asoed atl muach higher cutting apoeocds, The cornposilion
1m BEWG langsten carbide. 1O titaninmm oarbice aond 2% Cobalt, T les
nzually Lalke Lhe form of inserts (cither bracood or clamped orm). The
clampod inscrts can be thrown, afber svoocing oul ol all culliog ecdpges
talkes place. The ool can withetand highor tlomporatiire ap to OO0, Tia
cultings spocd 15 & timos higher than the high-specd stoel. Bual, il s bricile
and has low rogistances 1o shoock. 1L aanust be supported very stronelsy 1o
fria vl craclkaTigs.
Thess ool materials are classified into towo main Vpcs ookl
23 Siraipht tangesten oarhicdag
(b2} MAldloyod tungston corbidcs

Silraiphi Lunrsier coarhides aro R Elrdarie and o more wswear
resistance. Pat, rapid erncking takos placoe swvhile machining stesla. To
improne roesistance o orareringe, alloved tanegsten coarbides are used with

additicone of carbidee of fitamunm and molybdenan oto,

Titamiimm aarhicde improvee the ot bhardness and reduces the
Lendency of chips ta swweld ta the tool. Addititons of titaniom carhides

help to improve resistance 0 coalbcs svecar and  make the stroaciare fino

=ainsd. lar optinmam resalts, botlh tilaniuro gnd faonfalum carbides ore
=ftzn modc. Carbides are used [or machining wvery bard stecls anad Gow
machinine brivtlc mantenianly ike cusl ivon and bronsza.
4 Lerasitécs .
Aluiminigem oxides and boron nithide powders are mixod topother
amd sintcercd at L7OUYC to fonm the ingredisats of coramic tools. These
=aterials ore very hard with good comprossive strength. Ceranmic oals
we mude in tips umd clampssd on the metal shanks of tools. I can bee
=mployved at cutting specds as high ax wo o loec Wncs ose omployed
with Lungrsten Garbides, But, thoy arc extremcly brilils and can™t bo nrod
where shock and vibrations ocour

A well moan variely  cooloadins 90%6 Alamiimimm COoeade and
remaining  10% shared by Chroomivrn Oxalc, fMagoosium Owxide ond
Nitrogen (Ixide. Uhese ceraniics hove high compressive sirenueth, lomeer
tnol lite, grearcr machining (Aexibilicy, supecior suiface finigh, It can
withzinnd 1the tompersture up Lo 17Q0C

5. Frigrreornds

Dizmnaned iz the hardast curting, material. Poly crvstalline diameoncd
is manulactorad by siondecing ander high pressure and temperature. U has
losw coaslficient of friction. high compressive sirenpilh aond is extremsely
wenr resistant. It is used Tor machining very hard materials such as
glazy, plagtics, cerpomics efe, Due o very high  hardness, high
compresyive and bendinge strengily, the delormation during the process is
less. Mamond toonls prodocc very good swface fGnish at high speads
with good dimensional accuracy. 1L is very smuall and best suited for lipht
cuts oand Fnishing oparations, It can resist tcmporature upto 12507C, The
goencaral propoertics of dinrmond are

T I iz the hardest substancc
+Z [ haz low cocficient of thormal cxpansion
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2.

In an orthogonal cutting operation on a workpiece of width 2.5mm, the uncut chip
thickness was 0.25mm and degree. It was observed that the chip thickness was
1.25mm.The cutting force was measured to be 900N and the thrust force was found
to be 810 N. ( AU Dec 2013,Apr 12)

(a) Find the shear angle.

(b) If the coefficient of friction between the chip and the tool, was 0.5, what is the
machining constant C,,

Crivers dfavi:

b = 2.5mm
fy = Q.23mm
o = (1%
iz = L.25mm
o= Qpon
1. o= BLON
i = 0.5
Tea firzel:
(i1 Shecar Stength

(i1} Mdachining constant
D Noftitiore:

. i’ 1.25
Chip thickness rutio, - = ! ) 2 0.2
[ 1.25
P COs 00
Shear angle, [ = tar ' [——‘
1 ruinee

-1 h2oosl)
= Fiarr e
1—0.2=in0

[F = 113"
Shear farce, #,= F, cosfi — Fe s}
= 00 cos 1121 — 2105 1131
£, = T23 66N
Shear stress or strength,
F, i F23.60
A 2.5x025

T, =

waginll.31

== A =&f —025 x25]
T = 227NAnme Ans, =

Lo fany

= h;m"‘u. = far! (0.5) = 16,56

Machmmge comstanl, (,=2 4y —w=2 = 1131 +26.56 =0

Coe = 49187 Amns. =n

Reswlt:

(i) Shearing strength, © = 227N "
(it} hMachining constant, ., = 49 18~

5
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3. What is a chip Describe the during metal machining with neat sketches.
( AU Dec 2010) ( AU Apr 2010) ( AU Dec 2006)

TYPES OF CHIPS

In a metal cutting operation is carried out in machine shop. Chips are separated from
the workpiece to impart the required size and shape to the workpiece. The type of chips
edge formed is basically a function of the work material and cutting conditions. The
chips that are formed during metal cutting operations can be classified into four types:
1. Discontinuous or segmental chips

2. Continuous chips

3. Continuous chips with built-up edge.

4. Non homogenous chips

The above three common types of chips are shown in

Disconfinuous

Built-up edge
Continwous e P
chip \’FQ{ o \\éf =
(&N \
‘:’:I/ Tck Toal ™
— - —_—t e
______ - - e e =
Job Job
{ay Continuous chips (b} Discontinuous chips (c) Chipz with buili-up edge

Continuous chips: It shows continuous chips coming out during machining in machine
shop. These types of chips are obtained while machining ductile material such as mild
steel and copper. A continuous chip comes from the cutting edge of a cutting tool as a
single one piece, and it will remain as one piece unless purposely broken for safety or
for convenience in handling. Formation of very lengthy chip is hazardous to the
machining process and the machine operators. It may wrap up on the cutting tool, work
piece and interrupt in the cutting operation. Thus, it becomes necessary to deform or
break long continuous chips into small pieces. It is done by using chip breakers. Chip
breaker can be an integral part of the tool design or a separate device.

Discontinuous chips: It shows discontinuous chips coming out during machining in
machine shop. In this type, the chip is produced in the form of small pieces. These types
of chips are obtained while machining brittle material like cast iron, brass and bronze.
Fairly good surface finish is obtained and tool life is increased with this type of chips.

Chips With Built up edge: It shows continuous chip with built-up edge. During cutting
operation, the temperature rises and as the hot chip passes over s the face of the tool,
alloying and welding action may take place due to high pressure, which results in the
formation of weak bonds in microstructure and weakened particles might pullout.
Owing to high heat and pressure generated, these particles get welded to the cutting tip
of the tool and form a false cutting edge. This is known as built-up edge  Non

homogenous chips are developed during machining highly hard alloys like titanium

ME 6402 / MT - Il PEC/MECH
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4. Mention the functions of Cutting Fluids (AU Dec 2010,Apr 11)
During any machining or metal cutting process, enough heat is evolved in cutting zone.

To remove this heat from cutting zone, soluble oils are used as cutting fluid during
machining. Emulsions (also known as soluble oil) cool the work-piece and tool and thus
relieved them from overheat. Air circulation is required so as to remove the heat by
evaporation. The remaining oil forms a protecting layer over the machined work piece
and save it from rust and corrosion. Such coolants decrease adhesion between chip and
tool, provides lower friction and wear and a smaller built up edge. They remove chips
and hence help in keeping freshly machined surface bright. They also protect the surface
from corrosion. They decrease wear and tear of tool and hence increase tool life. They
improve machinability and reduce machining forces.

Chemical cutting fluids possess a good flushing action and are non-corrosive
and nonclogging. Since they are non-clogging, they are widely used for grinding and
sawing. The most efficient method of applying cutting fluids is to use a pump, tray and
reservoir, to give a slow continuous stream over the cutting action. Chemical cutting
fluids are replacing straight and emulsifiable cutting oils for many applications. If
chemical concentrates are mixed in correct proportion with deionized water, chemical
cutting fluids provide longer life at less cost than oil base cutting fluids. Other coolants
and cutting fluids are cutting wax and kerosene. Cutting fluids may also be used on
aluminium, aluminium alloys and brass for machining operations of low severity. It may
be used as a coolant and for removing chips when machining cast iron.

Some commonly used machining materials require following cutting fluids:
Steel Soluble oil Straight, Water base mainly grinding
®  Aluminium and alloys Paraffin Dry
m CastironDry
» Brass, Copper and Bronze Dry
Functions or Uses of Coolants or Cutting Fluids
The important functions of cutting fluids are given as under.
() Cutting fluid washes away the chips and hence keeps the cutting region free.
(i) It helps in keeping freshly machined surface bright by giving a protective coating
against atmospheric, oxygen and thus protects the finished surface from corrosion.
(iii) It decreases wear and tear of cutting tool and hence increases tool life.
(iv) It improves machinability and reduce power requirements
(v) It prevents expansion of work pieces.
(vi) It cools the tool and work piece and remove the generated heat from the cutting
zone.
(vii) It decreases adhesion between chip and tool; provide lower friction and wear, and
a smaller built-up edge.

ME 6402 / MT - Il PEC/MECH
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MECHANISM OF METAL CUTTING
cutting?

Describe the mechanism of metal

r.I
__/'
Shearplans

L

( AU Dec 2010,Apr 13)

Taal

-Tlank

o
Wiork Picco

Mechanisrn af metal coiring

During machiming, the culling ool exerts o compressive lorce on
the work picce. The matenial of the work picce 15 stressed boyond its
yicld point under this compressive lorce. This causcs the material o
deform plastically and shear off. The plastic flow takes place in a
localized region called shear plane as shown in fig. 1.3 This sheur planc
exiends [rom the cutting obliquely upto the uncut surface ahead of tool
The sheared materinl begins to Mow along the culling tool face in the
form of small picces called chips The compressive force applied 1o
form the chup is called entting force. When the chip Mows over the tool,
it will wear ofl the 1ool. Due to friction, wenring heat is produced. The
heat generated raises the temperature of the work, cutting tool and chip
The temperature nisc in cultung tool tends to soften it and causes the loss
of kecenness in the cutting edge thereby leading to its failure. The culling
force, heal and abrasive wear are the basic features of the metal cutting
process.

The Tollowing poinis are worth 1o be noting:

«» Shecar plane is actually a narrow zone of the order of

aboul 0.025mer,

The cutting edge of the ool is formed by Llwo intorsecting
surfaces.

The surface along which the chip moves upwards is
called rake surface. "

The surface which 13 relieved 1o avoid rubbing with the
machined surface is called fank,

e

During cutting process, the following properties of the work piece
material arc quite important.

i) Hardncss.
1) Abrasive qualities.
(1) Toughness.

ME 6402 / MT - Il PEC/MECH
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6. List the various tool materials used in industry. State the optimum temperature of each of
the tool materials. ( AU Dec 2010)
CUTTING TOOL MATERIALS

The waricus materials are used o remowve metal from work piccc.
The tool must be harder than the material which is 1o be cuot. The
scloction of cutting tool material will depend upon the following factors:

£ Solume of production

% Toal design

s+  Tyvpe of machining process

s  Pliysical and Chemical propertics of work material
-+ Rigidity and condition of machine

Froperties of Cutting Tool Material
The cutting tool material should possess the following proportics.
I. Hor hardrncss

It is the ability of the culting tool (o withstand high temperature
without loasing ils cutting edge. The tool must maintain its hardness at

high temperature, This hardness is higher than that of work picce. The
addition of following materials will improve hot hardness: Chromium,

Maolybdenum, Tungsten and Vanadium.

2. Wear resistance

It is the ability to resist wear. During machining, friction beotween
work picce and ool causc wear in the ool If the ool iz not having
sulMicient wear resistance, it will fail quickly. This will lead to poor
surface Mnish, Addition of cobalt increases the wear resistance property
ofl the tool,

3. Teoughrness

[t iz the combined property of strength and ductility. The ool
material should have suffcient toughness to  withstand shock and
vibrations, If tool materials have sulficient toughness, the fine cutting
edpge of the tool does not break or chip, when the ool is suddenly
loaded. This property limits the hardness of the tool. High hardness tool
will be brittle and weak in lension. Addition of molybdenum and nickcl
increases toughness,

. Loow frictiomn

The cocfficient of friction between tool and the work piece must be
loww, This will reduce friction, heat developed and ool wear.
5 Cost of rool

Tocl material should be economical in production. It should be

easy to manufacture the tool from the material,

In addition to the above properties, the ool material should possess
the following proporiies.

< High thocrmal conductivity.
ME 6403 - R.csisl.unce_ to thermal shock.
=2+ Easy to grind and sharp.
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7. The Taylor tool life equation for machining C-40 steel with a HSS cutting tool at a feed of
0.2mm/min and a depth of = C, Where n and C are constants. The following Vand T
observations have been noted( AU Dec 2010) ( AU Dec 2006)

V, m/min 25 35

T, min 90 20

Calculate

(1) nand C

(2) Hence recommend the cutting speed for a desired tool life of 60min.

(1) nand C,
Similar to problem 1 in page 1.75.
[m= 0.224 and C= 68.5]

(2) Henee recommend the cuting speed for ilexsired (ool
life of 60 min. ()

P =

AtV =60 min, 607" =68.5

= I rrim 484500

8. State the parameters that influence the life of tool and discuss?( AU Apr 2010)

ME 6402 / MT - Il 10 PEC/MECH
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Factors Affecting Tool Life
Tz Tile: ol the: culling (ool 1s aflected by the followine factors.

(i] Culling speed.

{11} Tead and depth of cut

fin} Taol poomoty

{1v) Tool material

(v Cuatiwne fluid

(i)} Work material

Cwii} Ripidity of worlt, ool and machine,
I, Cuftrng spoad

Cuttine speocd has preater influsnce on the ool life. When the

zutting, speed increasss, the ocwating temporatunre. will increcase. Due o
thiz, hardness of the tool decrecases. Heoncs, the ool Doanle swears sl
arater wear ooours. [tom the above, it 1s obvious that when culling
ipecd mersascs, the tool life will decieass. The ol Life will he

mnereascd at low cutting spoeds.

Thers 15 a delinite relationship botwcon cutting spesd and tool lile
This relation is given by Taador s formnedo as follosws:

ME 6402 / MT - Il 1 PEC/MECH
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R Ta RPN

= L wnblireps mpoeeel iey rmrreias

o ==  Teweal 1id ivy mwyminenn bores

o = Ermproaiicziat o bvaclas sadviebn dloproicds on the cool zeeecd
LETS T ol o

e Chol Len €38 for iomh spoecd rooocl toola
e LR wn OF =k Town biengeambcmo cso Docle tanols
— Ch_ =) paa O3 G fir Cloeaaeariic: o ls
{ s A lemreElairad T eer mvonvoweswaczanl iy cxopuesal fas ilece couattingg spoocd
thot gives o ool Llife of omne minviies.

I dlaes Didgelus outting spoccd is pormiticd by o tool Ffoc the sarede Tifes,
s can 2oy thal the ool is hoving, bouor culting propeeetiess aesod il wwall D
rriesr e praeascdiact e

Fase Thesclanspy Cerasl Balie,  Goeols dde apescatedd o Paclases st cldfferrezesi
cuttingg gpeads and 1he teat reanlts are plotted. S cypical outting spoacd 5
aztmie Dol lidie: £ relalicasti o bs mlcewsss e Pigs. 1o 1%,

= - S TR ST BT

= et e et i i 1

il T -‘--\-"-\_

B e =

o3 ==
T @ e @ feriried ey ¥7

Foupr. Fo PV Porcad FEFr MR CRa f5despy o pracecad

In Eoncoral,. o porobaslic decrcpas in ol lirg syith incrooscod owuntcing
mpeecd i obdmaareead (IResfieae g, B 1005 Hescls s secloslaassisbungs as i;lcpll.!_"-n.'l mE @
Etraigpht lite ey lazae Tgsge grenpalt ms ahoswwan i e 1109, Thoso plos
el iczoite: tlraed sem sseslbisspy - mpoescel  desccermsmes osawabls clecresomes i bosol bife

Obviously, il" a very low culting specd is used, the toal will loose a long
life. IT the surface Mnish of the ool s mproved, both the ool life and
elliciency of the iool are improved due to the reason that fmicuon
between tool and chap 1z minimizced. Roughness of the ools coiting edge
could result 1n a concentration of siresscs which may cause surfacc

cracks and chipping of tool,

Gencrally, the following actors influenced in the culting specd
permiticd by a tool.

Tool life

Properties of material boimg machinod
Fate of feed and depth of out

Tool scometry

Cutting, {luid used

Type ol machining process

Phveead

Surface Ninish o be obiamed

2. Frecd arnd deptl of cr

The hfe of the cutting tool iz influcnced by the amount of motal
removed by the tool por minute. When we are using {inc feed, the aren
ol chip passing over the tool Mes is greater than that of a coarse fecd for
a given volume of meotal removal, If we aoffset this advantage in fmyvouur
ol the thick chip. the tool forces to produce thicker chips. Anyaway, il is
possible 1o balance two oppozing influences to obtain optimum  [leed

rate.
The effect ol Meed and depth of cut on tool lifc is given by the
formula
257 _
e - praie H'?"Fj'w R
Whers,

¥ - Cutting speed

11
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£ = Tool lite
- - Cizend e serernravdes
¥ - dopth of cut i e

-‘Ip|1|i£‘.l'| Fowe ll:l:lll.".llill:liu |:_11.\r l_'..1||':_:||;_l|| b.ll-.'-lJl

Thia relation is pooorallys
dacronsed swith inorocosc in Fecdd

by o comented corbide ool Tool s e
nnd deoepth o cord
T, Terasd AP o Y]

Liarge rake angle reduces the tool aross scotion.
af heat "absorbxead by the lood as also reduced,. This wealiene the taool. So,

caorrect rake angle muast be vaoad e oo ool lhils, The optinaam rake
anggls for maximaan tool life Jlies botwaesen —5Y to F1LOY for tuarmang
auglenlie: slens]l by oo carbide ool 5 the relief angle 2 mocrs, less awill bhoe

the [riction of the tool on the work, Bul, more relick angle docreasas thae
The optinmum reliel angle iz 127

Iloncoe, the aneenant

tosl il boocousc of decreassd awuwrengtl.
a higher valoc of" side cwilting wopes aopsls ivos lonEor

to 15%9 Simidlarls,
and

Thoe optitnung fide culting cdigse anegle s botwoon 3007
25" Inoreasco i nosco radios Dmgeeoyesx Lhoe foaol]l Ll sinco tho siross
proalcer nos=ss radias. Thoa relationship bhotweoon

lific 1o Lol

concentration is lesas lor
o lbirg: spascd, Lol il (F) and nose radias O is as Mollows

P e I

is pirosided Lo rimproys sarl@Bco

This propoer end oontting odge angle
cultings

Fimish, rigidity aoonl oguivaloaoal cobtting spoocd. The optitmun end

cdge nngle varics (rom 94 te 1O,

k. FereslF reverdeerreed
A ddonl tool motorinl

miaterial at all cormming, apeods
miatarial wvill influonos on tool lifs. For a given cantting, spocd HOS = fewsl

is one swhich removes maximum volmne of
Phyv=ical and chommacal propories of ool

is more durable than carbon stecl tool. But esarbide tools have mare hifie
than high-specd tool.
F, Curtéirrgr fTecicl

Heat produced during metal cutting is carried away Irom the ool
and work by means of cutting fluid. 1 reduces friction wt chip tool
interface and increases (ool life.

Cutting fluid which directly controls the amount of heat al the chip
tool interface and it is given by the formmula.

T =7
Where, ¥ - Tool ife
£ - Temperature of chip too! interface in “C
i = An index which depends an shape and material

ol the cutting toaol,
. HWard picce prareriol

Tool life also depends on the microstructure of the work picue
matcrial. Tool lifc will be more when machining seli metals than hard
metals like cast iron and alloyw stecl.
7o MEridliny of weark, toafd o pmracfiiree

A ostrongly supported tool on a rigid machine will have more life
than tool machining under wvibrating machine. Loose work picce will

deoocrease the (oal life.
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9. What is meant by orthogonal cutting and oblique cutting? ( AU Apr 2010)

L
L

Nuo.

Orthogonal cutting

Obligue cutting

- The cutting edge of the tool
s perpendicular to the cutting

velocity vector.

The cutting edge is inclined at
the
normal to the cutting veloeity

an acute angle with

vector,

The chip flows over the tool
the of

chip-flow velocity 15 normal

face and direclion

to the cutting edge.

The chip flows on the tool
face making an angle with the

normal on the culting cdge.

L]

The cutting edge clears the
width of the work piece on
either end. (cg No side
flow)

The cutting edge may or may
nol clear the widlth of the

work piece.

The maximum chip thickness

occurs at ils nuddle.

The maximum chip thickness

may not occur at the middle.

Tool 15 perfectly sharp and
contacts the chip on rake face

only.

Frequently, more than one
cutting edges are in action,

cutting forces act on the toal,
They
perpendicular to each other,

are mutually

Only two components of

Threc  compoments  of  the

cuttng  forces act on the

cuttimg edge of the tool.

Tool life 15 less.

Tool life is more.

ME 6402 / MT - 11
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10. Explain “merchant force circle assumptions. (AU Apr 2010)

MERCHANT CIRCLE DIAGRAM OF FORCES
The following assumptions have been made by Merchant (o

workout the force relations.
(i} The chip may be considered as a separate body held in
equilibrivm under the action of two equal, opposite and

collincar resullant forces, i.e. & and &
f7i)  The chip formation will be continuous swithout built up

edpe,

(i) During cotting process, the cutting velosily romains

constant,

(") The cutting tool has a sharp cutting edge so that it does not
make flank contact to the work piece.

Fig. 1.13. shows a Merchant circle diagram which is convenient to
determine the relation between the various forces and angles,

Fig 1.3 Merchanr's circle diagram

In this diagram, two force triangles of fig.1.12 have been
combined, and F and F' together have been replaced by F. The circle
has a diameter equal to F or F" passing through tool point as shown in
fig. 1.13

The cutting force #. and feed force F, can be determined by using
dynamometer. After measuring the /., and F. they can be drawn »"mlu
suitable scale. The resultant of 7, and F. is the diameter of the c:rck: ie.
F. The rake angle () is measured from the tool. and forces F and & can

be determined.

14
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Tho shoar angle () can be obitaincd from the relation. Than all the
component formges on the chip moy boe determmaned (oo the: pmoomeeiery ol
Page. 1.13.

Ion thes Buge. 11335, let

L = Ralko angle of tool.
7 = Shoar angle
@ = Friction angls
AT the chip slides owver the I'.I:ll'_'lll face under prossoace, Lhers souass

bo sorte friction botween these tao. Therefore, the kinetic coaflficiont of

i~
pL == = feaey y

friction () can be expressad as Coeffoienr of fRicrfors, e

Am menboned carlier, the ghear anglhe (3 can boe obtamed from the

eouatian,
P = Fal =t = A

1 — # mim o
'

[ FRofor section 165, poagse 1.1%]

F
Chip thicknaasa ratio, » = =4

wligﬁl-d:_ll Fy e £y - Chip thicloness hefore nmd after cutting
rospociively
- Frictionnl resistance
£ o . coasow b T sifRroe
&= Dlormal foroo
o= L coson — AL mirroe,
F= Resultant forec

st oeml Goareze,

l..r-— - JFZE o+ FP

F. = Cutting force
Cutting force,

|F'=FCDEI:T—E|'..)|

I, = Shear force
F, = FoosH
Where, =P +y — o
F oy

Y ¥
cosD

Substituting /" value in /. equation, we get
& cos (y—o)

oo Ky -

cos 8
x I, cos {(F — )
Fy == . = o —
g cas( T+ 3 —cx) L k=]
We know that, P
W= forrzy = -}&—

£ocoso+ F_ sin o
F o oeoso—F, sino

The cocfficient of friction,

F_+F_ tano
F_—F_ tano

=

The relationship for 7, and &, arc as follows
F, = F coxl3 — F,.zinp
o = Fowinpp + F,cosp

15
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11. Explain the geometry of a single point cutting tool with suitable sketches? (AU
Dec 2009)( AU Dec 2010

1.3.1. Maomenclature of Single Foint Cutting Tool

Teopr ralgz angla
Fraarit |:Jn.—~—.|rr'-nr.¢;- 7_‘——'-" 7 FHide raks snols
argls -
Enad r'.uttdng
=:r‘|r; =
T Pdoasses End clesenoe: angilc
r _F___,.r-.:l.l'Jll_l‘-'

Side culling amgle:

AR, o Noroenclarieroe onf sirrprde po Ry Crerifr g foolf

Tdarvioe, thee varions angles and parts is loswwrn sis smsesro forfoe e
The: wvarious angles and parts of single poimt cottingg tool arce show in
Oig.. 1.1

L. Flavts af @ Stiagfes proivrd cuddinng rool
(e} SFreeredc:

The bods of the Ll which is not graincd s called as SR
(FE) Fercce:

The surface over the chip of the mestal slides 1s lknoswwn as Vo=

(Fii) Flarf:

The surface ol the tool which is facing the work picce is known as
ek, In single point cutting wol, generally there are bwo Manks namoely
end lank and side Mank.

(iv) Flersas:
It is the bottom surlface of the shank. Generally, it is Mat in nature.

v} Nose:
The junction of sides and end cutting edges are called mose.

fwvi) Crerting edge:

It is the junction of face and flank. It is gencrally denoted by two
tyvpes of cutting edges.

1. End cutting cdge

2. Side culting cdge

2. Arngles of single poind cufiinng ool

(£) Back rake angle:

it is also called top rake angle. It is the angle between the face of
the tool and the line parallel to the base of the tool. It is the slope given
1o the face or surface of the tool, This slope is given [rom the nose along
the length of the tool as shown in Ge. 1.1. This angle may be positive or
necabive depending upon the amount of side cutting cdge.

(ii) Sidle ralie angle:

It is the slope given to the face or top of the tool. It is the angle
between the tool face and the line parallel to the base of the ool as
shown in fig. 1.1, This slope is given from the nose along the length of
the tool. When the angle is positive, slope is given towards the cutting
edge and when the angle is negalive, slope is given away [rom Lhe

ME 6402 culting edpe.
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(iéd) Reliclf argfe or Cleararnoce arigrfe:

It is the slope pgaiven dowvwnwards from the cutting cdpoes. They are

divided into two clearance angles as follows:
F: W Hide reliefl angle,
. End reliel angle.

The angle betweon the side flank and a line perpendiculor to the
baze of the wol 15 known as sfefe refief cmsgfe. The purpose of providing
this anezle is o avold rubbmmpg when the tool s Fed sideway inmlo the job.
If the =side reliel angle is largor, the cutting edge of the ool will break
because of msuffNcient support whereas the side reliel angla is vary
amall. The ool cammaol be fed into the job Bt it awill rolby against the jolb.
So. the tool will be overhcated. This will affect the suwrlfaco (inish of the
NL=1:H

The angzle between cnd Mank and a hne poerpendicalar o ithe base of
the toal measured at meght angles 1o the and Mank 15 knoswn as crad refliasl
angfe. This angle provents the cutting tool from rubbing agoonst the job.
I the angle is very larger, il will break duc to msulliciont support
wheraas 1l 1l 15 vaery small, the tool will rub apgamsl the jolby. Duae to this,
the cutting will not be proper and hence poor surface inish will be
obtamed. Generally, its values varncs from 6 to 107

(v} Crerririg odge arnglfes:
There arce two cutting ocdge angles namely side cotung edpe angle
and end cutting edpge angle.

Seder cxittivngy edlwe ample s the anpgle between the side cutting odze
and the side of the tool shank. Othermwisae, it is the angle baebween the side
cutting cdee and the longitudinal axis of the wol. It avords the Formation
of built-up cdpc., controllinge the Aow of chip and distrmibutng the cultting
forca

dered wopeddine eolipe crfpede 15 Lhie anglae belbwoean the ond caltting cdecs
and a linc porpendicular to the 1ool shank., Otherwise, it is the angle
betwooin the Face of the tool and o plane perpendicular 1o the side of the
shank. This angle will allaw only small sectian of the cnd culttinge odpre
to econtact the machined surfoce and prevents vibration and chatter,
MMormal by, thhig angle varies (foan 57 o 157,

(vl Verser rercfiees:

It 15 the angles between the side counitting edege and the cnd cutling
edEe. L'he hine _|ui|-'n.|'u_;: of side and end cntting edoes by a point leads o
high heat concentration. Joining by means of o small radius s a good
praciice to increase the tool hife and to ensure better surface nish on the
work piecce, Large radii sirengthen the tool and hence it s used on casi
irom ondd casltings swhore the cuts are interruptoed.

F. Fffoeces of fSack rafie argic

The =ize of the angle dopends upon the material to be machined. IF
the material is sofier, groater angls should be given whersas the matarial
15 harder, smaller angle is cnough, ... Aduminicoem regquires moere boack
rale angle thoan cazst ron or stesl, Back rake angle may be positive,
nesative or neutral

e - |

fhd Newerrak Rorke orgfe

¢rr) Posieive Roadfo arrgfe

griegative

L\ |

Vo Sfegrariver fRRofer g fer

17
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Fig 1.2, {a). (b) and (&) show s tool with positive. necuiral aned
nesgative back rake angle respectively Higher valuse ol ruke angle
waeakens the cutting odge. A negative ralie angle increascs the tool farce
1o some oxtond. These difficullies mawy be rectificd by giving additonal
support ta the culting esdee. Normally . negalive ralke angles are given Lo
carbide tools.

e freer wddd e the prositfioae porfoe .:;.-—.-gfe,\- [ ROy e

(i3 To machine the work hardened oeaierials,

(1i} Te machine low strenth forrons and non-ferrons metals.

(311} To turn the long shall of smaller diamcrors

(v} To machine the metal having lesser recommencded
curting, specds._

(v} To muchine the workpicce using small machine tools
with loww horsepower.

When will bae the pepotive rolie corgles wvedd?
{1} 1T'om machine high strenegth alloys.
(11} The machine tools are more rigic.
(iii) Tl leed rales arc hagzh,
Civ) To mive hoaves and intémaptcd CuLs.

A Effects of side rake amzic

During the culling process, the chip eurling or the amowunt of chip
bond depends upon this angle. IFf the side rake angle is larger. the
amournt of power reqguired to cul and bend the chip will decrecase. Heneco,
it produces better surface finish

12. Explain the basic actions of cutting fluids ( AU Dec 2009, Apr 10)
CUTTING FLUIDS -

During metal cutting, heat is gencrated due to plastic deformation
_nf mctal, friction of the tool work piece interfnce. This wall increase the
temperature of both work picce and the tool. Hence, the hardness of the
tool decreases. This leads to tool failure. Cutting fluids arc used to carry
owuay the heat produced during machining. At the same time, it reduccs
the friction between the tool and chip. Cutting Muids usually in the form
of a liquid are applied to the chip formation zone 1o improve the cutting
conditions.

1) Cutting Muid cools the cutting tool and work picce. The heat
produced during maochining 15 carmied away by the MNuid. It as
done by supplyving adequate quantity of cutting Muid. It is
necessary 1o cool the ool 1o prevent metallurgical damage and o
assist in decreasing [riction at the tool — chap interface. When the
friction is decreased, the ool life will increase and surface Minish
will also increcase. It prevents the work picce from excessive
thermal distortion.

i) It lubricates the cutting tool and thus reduces the coclMicient of
friction belween wol and work. This property reduces the energy
or power consumplion in removing metal. So, wear on the
cultimg tool s reduced and hence it increascs the ool hifie

1) Iimproves the surface fimish as stated carlier

18
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Properties of Cutting Fluid
A cutting fluid should have the [ollowing properlics

ME 6402 / MT - 11

It should have pood lubricating properties to reduce
frictional forces and to decreasc the power consumplion.
High heat absorbing capacity.

1t should have a high speeific heat, high heat conductivity
and high film cocfficient.

High flash point.

It should be odorlcss

It should be nan-corrosive to work and tool

It should have low viscosity to pormit fres {low of the
liquad

It should be harmless to operators and the bearimgs

It should be stable so that it should not get oxidized or
decomposed when lefl in air.

It should be transparent so that the cutting action of the
tool may be observer, It is especially desirable in precision
work.

It should not stain or leave residucs on the work piece
surface.

It should be economical to use.

19
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13. Describe an expression for the shear angle in Orthogonal metal cutting .
( AU Dec 2007)

Geometry of Chip Formation
Gonerally, the outcoming chip thickness is  larger than the

undeformed metal in work picces. Also metal prior to beinp cut is much

longer than the chip which is removed.

E 1 i
Viork Pieces %

Fign 1Y Cleamiciry of chip foriartion

11 = Chip thickness before cutting,
{z - Chip thickness alter cutling,
The ratio of chip thickness before cutting to chip thickness after
cutting is called chifer thickmess retio, 1L is denoted by~

4

Chip thicknoss ratio, » = i
=

The chip thickness ratio is alwaws less then one. A ratio 1:2 viclds

good rosults.

The reciprocal of chip thickness ratio is called chip reduction

coefficient. 1t is denoted by k.

-~

There is no change in volume when the metal is cut.

Volume of metal to be removed = Volume of chip.
hxbyxh=txbixl

fi, by and §y - Thickness, width and length of chip before cutting,

fr, by and Z; - '[:hickness, width and length of chip after cutting,

SmEBEE)]:E]‘g
ﬂLthEngCi'..g
bk
— L
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The chip thickneas ratio aan be used o measore shear angle (D) as
folloiars

I'mom riglt angle liang:le A5C

i

= sirll & T B
From vighi angzle wtriangsle 840
% = SIS0 = P ) = O — )
Al = ‘r—" S siE o Ty
ey [F— )
Where, oo — raka angle.
Eguating the eqgqualion X and ¥
T, i e
sim 2 cos 3 —o)
!_.. - s |3 )
£y ol ol o e |
. .
oz 3 —al)
v sin [

ceasPoos oo+ sin [FRin o

roos [oos e [F sl o

; - =1
=in 3 sin [3
FoRE )
e - irrca = 1
tan 3
I COs oF B
= 1— = xfrroe
Ltan [1
MR CE
F.r:uzf! == 2 _
1 oETI ox
|

From tho abowve relation sheoar angle,

27O T

|]':'- = for [[—_ :|
L I —#sin o

21
ME 6402 / MT - 11 PEC/MECH




ME6402- MANUFACTURING TECHNOLOGY -l

14. What are the standard angles of cutting? lllustrate with an example.
( AU Dec 2007)

Angles aof single point cutting tool

(i) Buack rake angle:

It i1s also called top rake angle. It is the angle between the face of
the tool and the linec parallel to the base of the tool. It 15 the slope given
to the face or surface of the tool. This slope is given [rom the nose along
the length of the tool as shown in fig. 1.1. This angle may be positive or

negative depending upon the amount of side cutting edge.

(i) Side rake angle:

It is the slope given to the face or top of the tool. It is the angle
between the tool face and the line parallel to the base of the tool as
shown in fig.1.1. This slope is given from the nose along the length of
the tool. When the angle i1s positive, slope is given towards the cutting
edge and when the angle is negative. slope is given away from the
cutting edge.
fiii) Relief angle or Clearance arngle:

It s the slope given downwards from the cuttuing cdges. They are
divided into two clearance angles as follows:

a. Side rehief angle.
b. End relief angle.

The angle between the side flank and a line perpendicular to the
base of the tool 15 known as side relief angfe. The purpose of providing
this angle i1s to avoid rubbing when the tool i1s fed sideway into the job.
If the side relief angle is larger, the culting edge of the tool will break
because of msuflicient support whereas the side rcehiel angle is very
small. The tool cannot be fed into the job but it will rub against the job.
So. the tool will be overheated. This will affect the surface finish of the
job.

The angle between end flank and a line perpendicular to the basc of
the tool measured at right angles 1o the end Mank 1s known as erndd relie)
angle. This angle preventis the culting tool from rubbing against the job.
IF the angle s very larger, it will break due to insuffcient support
whereas il’ it 15 very small, the tool will rub against the job. Due 1o this,
the cutting will not be proper and hence poor surface lMnish will be

obtained. Generally, its value varies from 6° to 10°.

(iv) Crering cdge angles:
There are two cutting edege angles namely side cutting edge angle
and end cutting edge angle.

Sidle cuifing edee angle is the angle between the side cutting edge
and the side of the tool shank. Otherwise, it is the angle between the side
!::.uuing cdge and the longitudinal axis of the tool. It avoids the formation

o
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fosred cradfinE edoe opiefe 15 The angle betwoeen the end culling eodge
and a linc porpendicular to the tool shoank., Othorevrse, it s the angle
botwooen the Moe of the ool and a planc perpendicular to the side of the
shank. This angle will allow only small section of the and cultinge edge
to contact the machimed swimoce and prevents vibration and chatter.

NMaoarmally | this angle varncs from 57 o 157,

) MNerses reseliras s

It 15 the angle betweoen the side culting edge and the end cuiting
cdge. The line joiming of side and end cutting edges by a point leads to
high hcat c.gnce.:n{;—;ui:_:n. Jaining by means of a small radius 15 a good
practice to increase the tool life and to ensure better surface Mnish on the
work picce. Large radii strengthen the tool and hence it is used on cast
iron and castings wheoere the cuts are imterrupiled.

F. Effocrs of Back rafoe argrifc

The sice of the angle doponds upon the maternal to be machinaed., IF
the matoerial is softer, greater angle should boe given whorcas the matcrial
is harder, smaller angle is enough. i.c.. Aluminium requires more back
rake angle than cast iron or stecl. Back rake angle may be positive,

negralive or noutral,

Positive NMeutral

Rl S Y |

) SWoaris FEerd I iFK i iR PREET e

fra) Foxifive Rofe arregie

J-hh:rg ative

L \ |

o Nemroarive Roafie argfc

Fig 1.2 (a). (b)) and (&) show a ool with positive. ncuiral and
newative back rake anple respectively Higher salue ol ruke angle
wonkens the cutting odge. A negative rake angle increascs the ool force
o some oxtend. These difficolliss nay be rectificd by giving addiuonal
support Lo the culting: odec,. Normallby, pepalive ralie anglos are given o
carbides tools,

FE e widl Be the prositive pofoc {.-;-.ngf.r_e_\- zemered?

(il To machineg the work hardened mnpaicrials,

(11} To machine low strengsth ferrons and non-ferrons metals.

(111} To turn the long shall ol smaller diamorors

(1+)» Ter machine the metal having lesser recommencled
cutting, speads_

{v) To muchine the wvworkpicce using small machine Lools
st lomwy horsegpowve s .

Fohan will Ba the popatfive relte corigrles weveof?
{1} 1'oo machine high strengrth alloys.
{113 The machine tools ars more rigicd.
CLil) The Meed rales arc hagly,
Civy To wive heavs and intcrmaptred culs.

<. Effecrs of side rake arnggic

During the culling process, the chip curling or the amount of chip
bond depends upon this angle, If the side rake angle i1s larcer. the
amount of povwor reguired o cul and bend (he chip will decrecase. Henee,
it praduces betler surface finish
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o

Unit Il — Centre lathe and Special purpose lathes
Part A

What are the various thread cutting methods? ( AU Apr 2011,Dec 12)
(1) Reversing the machine.

(2)Marking the lathe parts

(3) Using a chasing dial or thread indicator

(4) Using thread chaser

What is Swiss type automat? ( AU Apr 2011)

In this type ,the work piece is feed against the tool. The head stock carrying the bar stock moves back and
forth for providing the feed movement in the longitudinal direction.
Explain the following parts of lathe? ( AU Dec 2010, Apr 12)

(a) Lathe bed

(b) Carriage

Lathe bed: It is the base of the machine. It carries headstock on its left end and tailstock on its right
end.
Carriage: It is the moving part that slides over the guide ways between headstock and tailstock.

What is an apron? ( AU Dec 2010)
It is an integral part of several gears, levers and clutches which are mounted with saddle for moving the
carriage along with lead screw while thread cutting.
List any four methods by which taper turning is done in a center lathe. ( AU Apr 2010) ( AU Dec 2009)
(i) Form tool method
(ii) Tailstock set over method
(iii) Compound rest method

(iv) Taper turning attachment method

Distinguish between Capstan lathe and Turret lathe. ( AU Apr 2010,Apr 13)
S No CAPSTAN LATHE TURRET LATHE
1 Turret head is mounted on a ram which slides | Turret head is directly mounted on saddle .But
over the saddle. it slides on the bed
5 Turret movement is limited Turret moves on the entire length of the bed

without any restriction.
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7.

10.

11.

12.

13.

Mention four different types of chucks used in a machine shop. ( AU Dec 2009)
(i) Three jaw chuck (or) self centering chuck

(ii) Four jaw chuck or independent chuck

(iii) Magnetic chuck

What is the purpose of a mandrel? How many types of mandrels is there in common use? ( AU Dec
2012)

Mandrels are used for holding hollow work pieces

(1) Plain mandrel

(2) Collar mandrel

(3) Cone mandrel

(4) Step mandrel

(5) Gang mandrel

What are the advantages of using a collect chuck? ( AU Dec 2008, Apr 10)

(i) Job setting will be easy and quicker
(ii) Heavy cut can be taken
Why is it essential that the cutting point of the tool should be level with the spindle center while

machining taper on a work piece. ( AU Dec 2008)

It is done to avoid eccentric taper.

What is the difference between a ram type turret lathe and saddle type turret lathe? ( AU Dec 2007,
Apr 10)
S No RAM TYPE TURRET LATHE SADDLE TYPE TURRET LATHE
1 Turret head can be moved manually. Turret head cannot be moved manually.

The maximum size of 60mm diameter work | It can accommodate only from 125 to 200mm.
can be accommodated.

Calculate the power required for cutting a steel rod of 50mm in diameter at 200rpm.
Assume cutting force of 160 kg. (AU Dec 2007)

Power Required = Fc X V

nt DN 7t X 50 X 200
=(160x9.81) x —————— =821.8kW
1000 1000X 60

=FCx

What are the advantages of automatic lathes? ( AU Dec 2006, Apr 07)
(i) Mass production of identical parts.
(ii) High accuracy is maintained

iii Time of production is minimized.
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(iv) The bar stock is fed automatically.
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14. What are the functions of feed rod and lead screw? ( AU Dec 2006)

Feed Rod: It is used to guide the carriage in a straight then moves along the bed.
Lead screw: It is used to move the carriage while thread cutting operation is carried out. It also ensures

the proper speed of work relative to the tool for thread cutting operation.

15. Why were power chucks developed? ( AU Dec 2006)

1.

Power chucks are primarily developed for the application as work holding devides for automatic machines,

numerical control and CNC machines.

Part B

Explain the various taper turning methods? ( AU Apr 2011) ( AU Dec 2010)

TAFPER TURNING METHODS
a) Form tool meathod
(b)Y Tailstock set over mothod
() Compound rest method.
(d) Taper turmning attachmeni method.

Form Tool Method
[l is one of the smmplest methods to produce shorl taper. The

method 15 shown m fig. The form tool is ground to the reguired
angle. When the work picce rotates, the tool is fod porpendicular to the

[athe axis

(— ‘LI_! Vork piece

T e

Farre ool mictfiod

The taper length should be less than the tool cutting cdge length.

As the entire colting edge removes metal, it creates lot of vibranon=s Lo
machine wools and large forcos is reguired. It is done i a slow speed.

Tailstock Set over Method

The tailstock sl over i caloulated by nusmmg the formmla.
D —ef
Set aver, A — & 1—!—5-: I =1 o | === angle iz small sirix = fero)
Where, I - Maximum diameter of the work piece
e — Minimum diameter of the work picce
f — Reguired length on winch taper being made
F. — Full length of the work picce
4
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Free s
o lomler

S 1Fien
Ty

A TR D

Faidsrercft Sex pver fmrsetfrocal
L tapasr 15 tuermed on entire lencmth of the wvwork pices then ¢ — £
L —ef

=

Thiz micthod 12 emplored swhen the angle of Laper s vory sooall
Closs than 273 The work picoce is hoeld betsweon the tive cosats o ol thees
dead contre PNoss . the: tailstock s moved ocross wise L e . porpendicular
o the lathe axis by turmuns e sci—owvces scoresy,. This procecss is calicd as
fexzistere b swef—cairee llence, the job s aoclued w the reguored angle. Thoe
toro ) is amoved parallel o the Inthe axis when the svork picces rotatcs. So.

7

the tapes wall b turned on the swork piecc .

Compound Rest Method

Tlus mcthod 15 wscd o produce zlwr and stecp taper In this
method . work 12 held in a chuck ond iz rotoled abowul the lathe asxis The
compound rest s swiveled 1o the rogmired angle and clamped
Frrs IO T

i [ -

= s = .}?_ju
= —
=
e angle 1s dolcrmuncd by u=sing the formula, tance = T

Then the ool 1= fed by the compound rest hand wheel., This method
12 uscd for proaducing boith intermol and exicrmal tapor. The compouoand
rezsh can be sywciwvellhad wup o 45 on both sides. The ood should be
mowesd by hand
Tape=ar Tuming Attachmeant Method

A Empor wning attachment 12 attached to the roar end of the bed by
wunmz boticon platc or bracket, It has a guide bar swhich is pivoltced as ils
conitre. s guidc bar can swing and soi ot any seguared anglic. It has
i doeerccs. The puide bar can be swoivelled o o maximoarm

gradaations
It has a guide block whaich connocls o the rcar cnd

of 10" on erther side
of the cross =slide and mowves on the guidce bar. Boebtorc connccocting the

cross slide. the binder screw 1s removed =uch that the cross shde s Gec
Froom the eraoss xhde sercwaw .
MDuringe taper turnmineg . the job iz held booweoen contres or o a choclk
T = E'l.-'l-l'dﬂ EBar s turmeec] Tos @ rE'r_]uil."t'_"'d :a.ngle—.
£y — «f

The =|.'r||!_='__lte 1= cailoulzaied lu.-;'i'n_g: thies Towrrminalaa, Fesrrex — =7
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Cagruciniradrard 1
sy res e

e Arrggle ol

gt Tiapzr

ERrSeshos o aoer
.|
T Py s

7] -
[ T B S ]
— Wirad

CrHarripIcorar il reazal

e bl ——
¢ rarsese Tamrt. — =i ¥
RN e L
FadgrasF FEd s arfrsgy sxfdcrnc-frsrwerad rrreile ook

WO rhe chvisdesn is opdvetn do o sreen feectesel ol deerecs. T hen the
Arpslor distonvce Cim ercece s of thve guidc Lo To De 138000l i= miven b

W hekras o Fege Ialf of the total lengtiv of the gl s B
F— o of divisioins it e

Wilienn thve langitudinal feed s poevome e fesesl il seieswss el car

anpular paih as the suide block mowes at oan angle oo e goiciclo: b
s il 1o grive clepth of cut. The guide is scot

LIpmpoernad sa3ET Al e
At halt toprer anEle. Hy rhais onestheed | svenye U gae- el voprasr oz L ducmoeed.

2. Discuss about special attachments of lathe. ( AU Apr 2011)

SPECIAL ATTACHMENTS
Generally. milling and grinding are performed on lathes by using
special attachments.
Milling Attachment
Milling is the process of removing melal by moving the work
against rolating cutier,
This rodt@ting cuatfesy is sreeren ez oror (e tewel Duoelalesr szl lewl corrmfacne.

Pelillirge: culiers: hoawve maltipoint coatting edpes. This operntion is corried
ot 1IN PAG M oThoad s dopoendinge upaon thae Toerm o protiles,

F. Farr Clrdfireyr p=rarerviems oFF T AELS

Heore, the waorks 12 hoeld an fhe cross s1ide aond milling cutter is held
by a chuck using special amachment. Then the depth of cut is given by a
wertical slide provided on the attachmenid.

Fo Furr caréfirrgr rrrva fiipafe grevearves aredt groevar wieed

In this case, wiook 15 bm=hd srsadsovrecary Desbssassnn ooenoed rass Thiwe
ainchment is moumted on the cross slido on the cormriage which is drisaon
by mepardte cloctric motor. The feeding is given by the carriage and
vermical movemoent is mivan by the provision made on the attachment.
Himilarky, & ool of e s secoe orsrcles ey B paerapahaee sy ol e sk
By reslaating the work. For owotlings gears, o oaniversal disiding henod s
Padlazal  wary Thos pecger szepel ol Wlees Bpcaomdzioch spirmils o diwvide Uhic wwork

(=T TET N R EEN
Srinading Attachment -

Girinding is the opormion of reneovinon metal in fOne form of chips.
Tt is cdhomne by mowving the work against o rotating abrasive wheel, This
abrasive wilseel s kradwwne as goraciers: wiheos!, olh exiermel] iomd inierrmal
erirmcficye can e aout by usinge: Sspecial atlopmclhonenls on lothe. The wolk is
held LBeorweon contres or on 2 chuck and rowmEted Por grinding cxtermal
gui faces. Foi piindins uyrerial suitTacc:s. a woirk s feeid o & Cloack ol
famcoe-pilfnte . “UVhaen feeding, s siven by morwiioegs thos e isegocs srmel Corewads Sbietes
i mmuowed Dor wivine depiby of cul. Generally, grinding is= done on lathes
uzing amachmerms fiar finizhineg workpicees, sharpoenineg a oullinnge Tosol
and sizing waorkpiceces o close tolerance.
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3. Describe the turret indexing mechanism. ( AU Apr 2011, Dec 12)

GENEVA MECHANISM OR INDEXING MECHANISM
The turret is provided with automatic indexing mechanism. To
index the turret by 1/6 of a revolution, the ram is returned to the starting
position. Then the next tool comes into position to perform the
machining operation.

Indaxing

Geneva mechanism or Indexing mecharism

Turret head, an index plate, a bavel gear and ratchet are mounted
on the same vertical spindle of the saddle. A spring-actuated plunger is
used to lock the index plate which prevents the rotation of turret during
machining. When the turret trips the stop, the plunger is released with
the heip of spring-loaded cam and a pin already fitted with plunger. So,
the index plate is free to rotate. Then the indexing pawl is engaged with
the ratchet and rotates 1/6 or 607 of revolution. When the turret moves
forward, again the plunger locks the index plate.
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4. Discuss about the bar feed mechanism .

BAR FEEDING MECHANISM
In turret and capstan lathes, the bar is fed automatically without
stopping the lathe which reduces the production time. The bar stock
passes through a chuck and hollow spindle of the lathe. The bar is fitted

with the bar chuck by setscrews.

The bar chuck rotates in a sleeve along with the bar. The loose
sleeve is housed on a sliding bracket which slides over a sliding bar. It is
again attached to one end of a chain. A suspended weight is hanging at
the other end of the chain 10 exert a constant force on the bar chuck

wwards right.
Loosa sieevea
Bar chuck

S ] irotases) Bar
— L ] I pd
[] o1 2
tslma |Ingl I | Slicling bar
+ K +
. f
Pulley .
Chain Pullay
Weight
Stand
fl il
Bar feeding mechanism

When the bar is released by the collet, the force due to weight will
feed the work towards right. [t continues till the work piece butts against

the bar stop held in the turret. Then the collet is closed.
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5. Descri%ﬁgl%&teﬂfﬁ@ ﬁlﬂhﬁéeléDec 2006) ( AU Dec 2008)

Some of the standard works holding devices used to hold the work
m a lathe arg
i) hucks
(i) Contros
{1if)  Facc plalc
g Anele plate
) Mandrcls
vi)  Steady and Followor roesi

Chucks

Chucks arc used 1o hold the work picces of small length (/. < 450
and large diameters. I can also hold wropelar shape work pieces. Waork
ptecas which cannot be mounted between centers are mounted in
chocks, A chuck iz attached to the headstock spindle of the lathe, The
work is clamped between the jaws of the chuck and jaws are ughtened.
The rght end of the work picee cun be supported by the dead centre if
needed There are three tvpes of chucks.

I, Three jow or selff cermmeriveg: check

Acs ther manme amphiess il has threc jaws When chock key s tarmcd,
nl] thc .iaw's \a—':i”. WL W o g:quu]. lastlance 1 ra:u.:li.u.l dirut:l‘.';nn. T1'ITJ shuck has
imisrnal mechanism o move the three javws =simultancousiy Henco, work

con bo coentersd autormelacally and goick s,

Horall disc Body
\\ F LY
k. ==
.
M TTE _‘_,_.':4-“

LI

Hola for job

Tharee juw cluck

It consazsts of a carcular dese The dixc hos o spearal sorall o ther Tromit
and bevel tocth at its back. Threo bovel pimions are fited with the bovel
tocth of disc. Uiw rotatimp any omer ol Therse hevesl pamaons | the dise rotales
Honeo, jasws arce mceshoed with spairal scroll move. Thizs chuck 13 used for
holdinge round, hoexagonal and other repsmular shaped wortk picoc.

2 Fuoveaw garve ovr Jrorcdeporickioored £ eeec ki

It has four jaws. BEach jaw can boe moved indoependently. Thesc jaws
have slots os the backside by mesh wilh screvw s, These soresw:s can b
scrowwed in or oul of the hadhy. The screws have sqguare hole at the lop
recoive chuck koy, When the chuck key 13 mmmed in the slot, the
praarticular jgaw only will b movod. Therctore, oregular job can bo held
in this chouck. The jaws cah bec roversed for holding larpe hollow wwork
piccc, Concentric circles arce inscribed on the face of the chuck for guick

centaring ol work pleces.
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Concentric cimcloes
— A

it =

~—

. 7 q
= L

Hote far job

Foorr forw clverok

T. AFagearic ofreacel
Thin jobs can ba hold by means of Ehun‘_::_b:h:ly
maenetis chock. The choock gets messneiic | I Meagne=is

powor rom an clecoo-macnet Duae o
|r|uj__-.r.|.uLiu- | ELERE L= the joby s= licsld an anHl'.l'.iuu
on flat face., The main disadvantamee 15 that
the magnetic material onby can be held oas
the= chuck

Centres
Genernlly, long shafi con be held
bu'l.!u-'u-r_'n [==_Ful i Cnl:h plutc ;:.rid. e | (=0
carrier 1s usedd to hold the job botweoon
centras., Catch plate 135 m the orm of

circular  disc  wwhoen i morewod  on dhe

spindle nosse.

o arrefr plearve

The vanous dog carmmiers ars shown in
Fus= These dop, carmicrs are clamped to the jgob by o screww Fhe 470l

ot the dog coarricr 1= attached to the catch plate

Landlrer cfergw

The live contre 5 1nscricd mm the bead stock spindle. The tailstock
carries a dead centrs. Small holes are drilled on bath’ ends ul the job and
are supporlecd betweesn conbes. The vaniowus Iathe contres are shown

<1 1 I 1T D»

COrdnary oentre Tipped contro
lrssiarl By pee copsrvbres Ball centre
a3 &l | [
Pipe c=rtre | ialf ce=ntre

Farfre oo iras
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Wihen (he spindlc rotates. the work piccc svill ronie throwuzls che
catch plate ond carmer arranuemcnt showvwn an P The live contre
will revalve with the swok picoce and the dead ceonoe will support the
right end of the wwork.

oy
el Tail stodk

Joky

Meacatat

L centre Craaml S e
Cateh plate

Work fredd Befween cemfrex

Faceplate
Faceplnte 1= a circular cast Ciamping Catogrnce weight
ron disce and has Four T-slots amd Fhater
a number of plain radial =zlots as
shown i fie. These slots arc
uzcd for hobding wwork by bolis
and clamps. It s hasthily officient Packing
for holding assymmoctical work r =
wank of complex and irveguiar _-_r_
shape swhich s Inconvemiconl L
clamip by other mweams. When the spindlc rotates. the faccplate will nlso
bz rostiates] zanedl so the work awill rovtaate.

Slots

Angle Plate
Angle plate 15 a cast won block and has bwo acouran=ly machined

o= ol vagzlt mglos o cach other

Aalanos wweright

o=

1 5 s e Clamping bolt

Argle plare

It hos holes and =lots on both the FEeces so that ils one face
Ay he clampex] om0 face plote and the work picce is mounted on the
cther [ace. When the spindle rorares, the Ffaceplate will also Totate. So,
the angle plate and job also will rotats. Usoally, counter sweiszhis are
fitted to balonce the weipht of the job. The job is fited eccentrically ar
fitted m angle plate. The angle plate is used for holdinge elbow piccos as
shown m g
WMandrels
PRlandrels are wsed for heolding hollow swaork pieces. The waork
revolvos svith the mandrel which is mounted betweon two contres. There

are differcnt types of mandrels used (or difTerent bpes of jobs. Thesc

are shown an g The outside dizmicter af mandrel should be zgual

0 the inside diamctor oT joly
1U

ME 6402 / MT - Il PEC/MECH




ME6402-MANUFACTURING TECHNOLOGY -l

——— = ey = )
e 3 I -
ni.:.!o: Tf,_dfi . ool rraerrrciresd

I 1 e s e ]
e T e e -] e e e
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n SRoGIIF rardres

a———l:l 3 2o rmanaircd WA e P

o L[| ] |

e — l: I s ecd coilear PCwab e onliaar

o P P B M W P gl

E=mpriarasrresrd srisaricirsad

Forrroreey Ovprew a3 srrcrerad refx

Steady and Follower Rest
Rest 12 a deviee which soppornts long work picccs f%:?‘l{l ar 12)
when machined beivweon combres or by a chuck It iz placcd n botwoon
headutizek and tailzoock. It provenis vibrattion and bending of the wvark
piece. Thers are twao tvpoes of roests.
(2] Stcads rest

(h) Follower rest
1. SNready resr

Sready ress
Theze tvpes of rests arce hixed on bod wass of the lathe by clamping
the bolts. There 15 o cast wron base which 152 u-od o clamp the rest on the
boed, The spper porton ol Lhe rest iz himgoed a0 one end This iz wsed 1o
remove the job withom disturbimg the steady rest. The work pisce is

supported by thice jaws arranged as shown om g The jaws can bo

soparaieiy adhusted radhally, For the work to be tumod in high velocits,
Jjaws have built up by bkalls or roller bearnngs o sapport it Afler setting
the jaws owver the work prece. the rest s clamped to the lathe Lod o the
reguired position. Sioce, the carriage cannol pass ik the job will be
towmod in two stapres by roversme one end aftcr hali machuiunge tho

Iength For longeer work piloces, 1wo or mors stcadsy resks can be used.

11
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2 Follovwwar rese

1 Clamped to the I
cEmiage

5 Fodlower rest
The rest 13 mountesd on the =addle and maowves together wath the taol
It has a 7 vpo casting and vwo adjustable javws Lo supporl the work piocoo

showmn in fig The jaws alwavs follow the ool

Therefore, it pives
continuous support to the work picce.

6. Mention the specifications of lathe with a neat sketch. ( AU Dec 2010, Apr 13)

SPECIFICATION OF A LATHE

The siee of the lathe s generally specified as follows:

The length of bed

faximum distance between dead and live contres.
Tvpe of bed 1 e. swraight. SO £ap O Zap vpe

4. The hcight of centres from the bed

5 Swinge over the bod

fi Swing over the cross shde.

7. Width of the bed.

# Spindle borc.

9. Smndle specd.

Length between center Swing over a camage
Dead
center -
] Live ) o ) N e
center
e
Bed ’}
Swing over bed

Specification of lathe

10. H P. of main motor and rpm.
11 Number of spindle speeds
12 Spindle nose diameter

13. Feeds.

— 4. Floor space required.

12
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Steady and Follower Rest
7. Draw neatsketshas ofsteasgyahekfiollowep casks mdlbria&ﬂieipanpﬁﬁaﬂeﬁs.:*w Apr 2010, Dec 09)

when machined beivern contres or by a chuck It is placcd In botwoon
headustioek and tailstick. It provents vibrattion and bending of the waork
picce. There are twao types of rests

(a) Stcady rest
(h) Follonver rest
2. Sready resr

Clamped (o the
bed ways

Kready resi
Thezso tvpes af rests are hixed on bed waxrs of the lathe by clamping

the bolts. There 1= a cast iron base which 15 v-od o clamp the rest on the
bed. The apper portgon ol the rest 2 himaoed =@t one end This g2 used o
remove the job withom disturbing the steady rest. The work piece is
supported by three jaws arranged as shown om fig The jaws can bo
separnichy adhosted rodially, For the work to be tumed 1in high velociosy,
Jjaws have built up by kallzs or roller bearnes o sapport it Afler setting
the jaws over the work prece, the rest i clamped o the lathe lod to tho
roguired position. Sisce, the carrpage canmnol pass ik, the job will be
tumod in two slapes by roversing ong cnd  aftor hali machiinge  tho
length, For longer work picceos, two or mors stcady rests can be used.

2 Follvmwer resr

1 Clamped to the
CRTiage

: Fallawer rest
The rest is mounted on the zaddle and maves together wath the taol
It has a ' lyvpe castung and tvwo adjostable jaws Lo support the work piceo
shown in fig The jaws alwavs follow the ool Therefore, it pives

contimucus support to the work picce.
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8.  Describe the constructional features of Swiss Type Saew Cutting Machine

Swiss Type Automatic Lathes (Sliding Head
Automatic Lathes)
This type of automatic lathe is suitable for small but long and
slender parts like parts of wristwatches. There is a distinet difference

between the conventional automatic lathes and Swiss tyvpe automatic
lathes.In the lauer., the work is fed against the tool. The headstock
carryving the bar stock moves back and forth for providing the feed
movement in the longitudinal direction. Hence, this type of automatic
lathe is also called a sliding head automaric lathe.

This machine is used for producing long accuratc parts of small
diameter (2 t© 25mm). In this, the parts can be machined to an accuracy
of 0.005mm 1o 0.0125mm.

There may be as many as five cross shides in the case of automatic
lathe. However. productivity-wise, the conventional automatic lathes are
superior for short work pieces. The advantage of a sliding head
automatic lathe is that long slender work pieces can be machined with
very good surface finish, accuracy and concentricity in shiding head
automatic lathes, Further, the Swiss type automatic lathes are capable of
completely machining certain types ol parts which may reguire second

and third operations in conventional automatic machines.

shows the Swiss lype screw cuthing machine.
Shaing Tool brackeat

head stock F,
Bar slock ". -

B H ‘ Feed
— -.,_... __ — — —_— - —_— —_—— r_. - .-— -1—-!:___; - haﬁe

| L JiI_F :

S .;_'_'_':HE'_

| \\ T Plale cams
o .'\ e

Rek cam Cam shafl
/ , ]
Moator
— Swiss rype screw cutting machine —
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It consists of four major parts:

1. The sliding headstock through which the bar stock is
passed and pripped by a carbide-lined guide bush,

o The camshaft which controls the bar stock and cutting

tool movements.

3 The wol bracket which suppors five wol slides and a
bush for stock.

4. Auxillary attachments for performing vanous operations
such as knurling, drilling, tapping. screwing, slotting.
recessing: o,

9.  What is meant by “Tool layout” of a turret lathe? ( AU Dec 2009, Apr 12)
TOOLING

Simple Tool Layouts
Turret and capstan lathes are mainly used for machining
workpieces on a rapid rate. Before starting the production, the following
works are carried out

I. Selection of tools.

2. Designing of special 1ools.

3. Selection of speeds.

4. Selection of feeds.

5. Setting the reguired length of work piece and tool travel
length.

These planning of operation sequence and preparation of turret or
capstan are termed as fool-layows. The accuracy and cost of product are
largely dependent on an efficient tool layoutl., The tool layout mainly

cansists of three siages.

. Planning and scheduling stage: Preparation of operation sheet
with order of operation.

2 Detailed sketching of various stages of machining operations
in sequence of operations.

3. Skeiching the plan showing the wvarious tools into the
hexagonal turret face and cross slides with proper sequence.

Step By Step Procedure for Preparing Tool Layout Of
Turret And Capstan Lathe In Detail As Below

1. The component 1 be machined is thoroughly studied and the
req;lin:d total length of the work is calculated.

5 The number of upecrations involved in the component starting
from the right end is mughlfslisn:d.
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3. From the rmough list of operations, the proper operation
sequence is decided.

4. Warious ools according to the sequence of operations arc
selected.

5 The sclected 1ools are Titted either on hexaponal lurret or on

cross-slide according to the operafion segquenco.
6. The proper culting speeds, feeds and depth of cut for each and
every aperation are sclected.
7. The oial timec reguired per pisce is detormined. The total time
includes the following time Icrms.
a.  Total machining time of cach and every operations.

b. ldle time between successive aoperations and
[=$ Time reguired for loading and unloading the
COIMIPRONents.
8. The deiailed drawing of the work piece is drawn along with the

turre! tools and cross-slide tools in position.
The above procedure can be recorded cither on a plain paper or on
a simplified process planning sheet called opescarfos shread oF [Prence ST
feryrernaf.

Before doing the actual layout, the tool designer should be familiar
in the fisld of capstan and turret lathes toals, and operations.

10. Discuss the main parts of a turret lathe. ( AU Apr 2010, Dec 12)

SEMI-AUTOMATIC LATHES

In ordinary center lathe, changing and sctting of tools lake more
time. Henee, the rate of production will be low, Liltlimately, the cost of
production (s also increased. So, we are in a position to change center
lathe inio some special lathes called as semri-anromtaric larbes and
FHEGMIATiC larfres. In semi-automatic lathes, the required Lools are preset.
MMore than one ool can be used at a time o porform the specific task. Tt
reduces tool-changing time, loading and unloading time and incrcases
the rate of production. Hence, these semi-automatic and automatic lathes
are ltsed in mass production.

Im semi-automatic lathes, all the machining operations are
performed antomatically. But loading and unloading of job, bringing the
tools in correct positions, coolant on or off and selection of spindle
specds arc performed rraanielly.

Capstan and Twret lathes are the two types of semi-automatic
lathies. he construction and waorking principle of both the lathes are ane
and the same. Bat they difter in applications. The mureet latfe is wsed for
heavy jobs whereas the capstan luthe iz used for light and small jobs,

IMPORTANT REQUISITES OF CAFPSTAN AND
TURRET LATHES
The main parts of copstan and murret lathes are

1. Bed

2. Head stock

3. Twurret head and saddlc

4, Cross slide.
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The ol post can mowve both in perpendicular and parallel to the
spindle axin, Mostly poscer Meed is used for movement of the tool poso.

In rear too] post, the partinges-ofl (ool s clamped in inverted position
o make the direction of rotarion of work picce anficlockwizc with

rc EFCC'I o too] movement.

(i5) Stiske freareg Lypres

This twvpe of cross slide s entirely suppormed on the front way
which has no rear (ool post. This provides predter swWillg Capacity
accommodars large diamester work piece. It is mainly used in turret
lathe.

F. Head stock

Headstock of capstan and mirret lathe is similar ta thet of head of
nrdinary center lathe nar larger and heavier in constriction 1o lonss the
spindle and driving mechanism. A powertual motor of 30 to 2000r500m
spocds is Htted.

The four main tyvpes of headstock arc

il F:'.-l.e:l'.l [ T8 =] '|1n|_|||1=-_\,-' dravern headsiock .
il Direct electric motor driven headstock.
iy All geared headsiock.
¥ Pre—seleciive sto b,
Sten conc pulley drsivern heoadstock., dircer clectrie motar driven

headstock and all geared headstock are alraady discussed in doetail.

FPrecseleciive freadsiack:
I this Lypre, @2l pemred headsiock is provided witly foection clulches,
Fapid stopping starting and speed choanpeange [or different acbhanimg
operations can be done by simply pushing a button or pulling a lever,
The rcguircd =spocd of the next operation cap aiso be sclceled oo
— advance.
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AL U ond of the frst oporarion, the lever is acluated o rotate e
spindle at the eciccted speed without stoapping the maclhine.

. TFerrroy ool

A turred Fesad bas a hoexageonal block having six fces withh a bore
for mounting six oar e than six tools at a thne. The

Tevnar thuroadched
harlez= aare

these foces are usoed o accommodaits the ool holders. Thes
turret hend is mounted on the rmm led with torrent slides longitudinally
on a saddlc. The mum is actoated sither by band or power. The forsward
movement of thes ram is contrslled by oa presst or adjustable stop. To
irrden thve cuttinge tool, The ram or turret is returned o it slarting position

foor Lrippinz the stop=s. The ripped stops are locked

in position by
lockimer moils.

— Homogonal burral
e

e e e
Fianad SO Saoroswwss
3 £ | o =1 Floarm
= T
. W |
[ o 2 = l
= ?l e
1 s ool L_-?’ —— ttFeed whoa] Tor rmarm
EEmadelles st 0o Dod

I drd v wrprsTaarr foedfras

Cachy toand is indesedd daoueln GOF by the rotation of n circular plats.
Tl circalar plaie s indexsd actogscatically along seith
Drinsinge the next ool into the outting position
P Tl P 5 o

Teirrest  Fiesisd.

i= knowil as Fortones

+
5. Saddilc
Troworss nr turrss! poSition < 5 R S
- Ll i
r"'rﬁ_ I
— S B T
: ] a3
- A = -
l‘"“-._ * 3
Lokt = 1
— 3 E‘
Aucjustatale Sorans
Traverr=s for turmet posmhan 1
= ral turTet
Hoie b toad EC)C! DO{': ’}*an&
o] (=1 E=J = Sadciia
o o 4
il i,
—— ‘
=T ——]
———
Bei ===
I‘.“'a.._ !—lan:rwn-_-ul (L]
e Freoers Sackoibe
g
HM-\\\
Saddie o f ferrrer Loarfre
In a capstan lathe, the turret head is mountad on a8 =mm windch shides
o a saddle. [t can e positional on a lathe bed ways and clamped wall,
in & witret lathe. the turmmet head is mounted on the saddle irsely
which slides on the bed wavs during machining. U is mainly uscd oo
—— varrct lathe
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L TOOLING .
12.  What is meant by “Tool layout” of a Turret lathe? (AU DEC 2010, APR 12)
Simple Tool Layouts

Turret and capstan lathes are mainis osed for machining
workpicces on a rapid rae. Before starting the production, the following
works are carmmed owun

iI. Selecuon of 1ools.

> MNe<igning of special roenls,

E_ Selection of specds.

e Selection of feeds.

5. Secrmming the reguired lenpgth of work piece and ool travel
length.

These planning of operation scqgquence and preparation o turrect or
capstan are tormed as rocd-foavoer, The accuracy and co=t of product are
largely dependent on an efficient tool lavout. The tool layowu mainly
consists of thres stagpes

1. Planning and scheduling stagc: Preparation of operation sheet
with order of operation

= M=t lesdd sketching of woartosies wiages Of machinemng opseeralaons
1 Scguenc e of opcratiorms.

3. skeiching the plan showing the sarmious tools into the
hexagonal turret face and cross shdes with proper sequence,

Step By $tﬂp Procedurs for Preparing Tool Layout OF
Turret And Capstan Lathe In Detail As Below

I. The component o be machined is thoroughly studicd and the
reguired towal lengith of the work iz calculaved

= The number of operations inwolved in the component <tarting
from the might end s roughly lhisted
1 From the rouagh list of operations, the proper oporalion
scguence is decided.
= Yarious tools according to the sequeoence of opcralions are
=elecied
= The zelecited tools are fitted sither on hexagonel turrel or on
cross-slide according o the operation seguerce
(=Y The proper culting specds, feeeds and depth of cut for each and
every operation are selected.
7. The woaal Lime reguired per picce s detormined. The total tirme
i< ludes the following time Torms.
a. It otal machining time of cach and every oporations.
b 1dle Time bofworn successive operalions and
c T ame reecyuired for lowswato rags sarved wunlosdimge the
CEMTIfHM TR TS
8 The detailed drawing of the work piece is drawn along with the

marre! tools and cross-xlde tools in position

e above procedure can be recorded either on a plain papoer or on
a =implificd process planning sheet called cypwrarion sheet or process-

lagwoeidid

Bofore dong the actual lavout, the tool designer should be familiar

n the field of capstan and nurret lathes tools. and operations.
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13. Name the various lathe accessories. How does a four jaw chuck differ from a three jaw chuck?

COMNSTRUCTIOMAL FEATURES OF A LATHE
The: principal pacts of an engine lathe are Inbelled and showsm o

agr . Following arc thoe promocrpal povits of e Baihies
{a} Me=cd
in)] Meoad stevck
fitay Tl swoochk
vy Carrazgre

[T ] FNocd Mloechonism

i Cihiickfaces platefoati=t) Dlazzand a=ralen
T E . 5 = Tail
;:g.—‘d Live conijor .c;.;_u Ipr_lu'"_‘l resst O o
L ES 127N a\iidE |_fﬁ : = 153
! I
I L i
= = 7 AL i AP TS S A
I = F
T _‘_ﬂ'
Lead sorsw Apren Feimdd o
Loy Lo
T = = - B - . Fptrpias — - 5
e e e e
=wd g g e Ferd Froe
A hrrret descoriptiom ofF thoese pacts s as folloswes -
F. e
BEod iz 1< base of the muaschine o carsics o heasdstock on its ledl encd

arnd mmilstock on it rnight cnd. Carrioee is mouanbed on mveeled b oof ies breed

Inwarted
S-mreed weay

Flal bed w Flat bed vy
e g s ¥

[T

—

Rack

—

Box pection =
e

Ferrfie ek

Headstock is stationary one. Both the tailstack amd carmage mowve

aover the bed. The bed has VW and dovetaill guide wways as shown an
fim. 2.2 “T'he bod 1s very strong to resist the cuttiing, Forces and vibrations

It iz held migidly by cross mibs supported by cast wron supports. The guaidc

WWEH AR WOTTY  acacuralo (S0 4 P REELY Accuracy'  in jobs, shoalc =13
W B i Foi EoA e 1 1= Tt T Icl &

sufficicntly rmimid o provent deflection under high cutting prossurc

tramsmilted through the Lool post and corriagre. There is a rack ander the

[ront swas of tho bed., A pinion scar 15 moshed swith rack Foas
carriage when the hand wheel is tuoned. The bed iz made

.'|“r,;>'_v¢-=f,! with micke] and chrommaiwnm,

2 Headsioek

TSR LE N TR A BT

of cast iron

The headsiock :J:;r;urlll'hl_\- iss pu-_-:l:ln'_rnunt.l} Faasleried o lell snd of the

bed. It carmes a hollow spandls =0 that thoe bars can be passcd thwroogzh it

if’ necessary. The spndle mosc of the spindle is threaded

i hold the

chuck or face plate. The spindle 15 rotated by a combinaton of gears and

cone pulleys or by gears alonc. The spindle has a taper at the front ond
for holding contres and other tocls having a tapercd shank. A live conire

can boe attachod amilo the H.)ir:dlr_:-. Thias centre 15 called Mve cermafre hoocansoe

11 turn=s with thoe worlc.

ME 6402 / MT - Il

20

PEC/MECH




ME6402-MANUFACTURING TECHNOLOGY -l

chanisras

e lveaclatoseic Fraase thiz: ofedvringe and soeeed wzBriaaspriteps  rmic
Thie: headestock ooz o ol ek —precarexd v e o all peacesd Ly pses D Escca oz sar
s charE T oawcl [isesed choawmptinge Fooavers attaciyescd tor Dl Brozsscfabesesk

F. Frrifiorerode

L'anlsterebe s saborasfczel  ze0 1 rigzlid gl el EFias Brescd 1L 6= me=e-c]  Hao
rorprpeorting the miglet wed eed” 2wk Tl comsists of o tapscs Deales aaeljocting
sorety andd oaied ashieesl M ogzman be mmeoved aloaws thee Bl aired oxlarrmped e
the bed al sbes clessrescd Tewcation,  Toailstools sdmn oml@-cr o oscad gy bl dreildld
Cedsevcs wae Baapr (For eledlTawgr, rominiimgs o8 Ldagspsioer, crgaesr sl icvrnes

FEpmrt e sl o rmpee e e
3 B Awrad ek el

DHHI.!_\_I.:‘-!"II’H
-

Iasi P falesctie spar el

CHamping ol —

Lo}y oA § T e e VY

Bl vy -

Faadd xrewo

Tailsisr-k cermrsists of twwo 3aid grasi= Tl oo poart rests olige s il
iy e broed wvripes, simed dho ogppesr pori soeals s Pheer Teasweersre poort. Ao plastivigs
=ezrizwwes hodd the Tweo poasts Dosuacthor The: upper bods of Ciier feas Fabe -l cozams
L rracaweuxd tomwordes or ascow  tivan e copezesior for TAT=-=r Eeiiciicssas. T Ties
towifm el boednr 15 Dosgaorel werel alie: taailsefock spinobe o egessd] rsrcaweesae Thorcen gt
1l The: mprimcd e coam bes piyow ool sl by meomes of a ool s lesed . % elesaarl
czezrwdees Em Pircemd draitoe thee togecs biesle: erf™ phaz spdmdils For Swpspsoss Lieipe @ laes ragmhii

ezrnall w3 F #haz ok,

<. Carriare
Thc ::q-u—r.iznsi:
botwesn headsiock and the tailstock. It carmes the followswving parts

is a movine part that shdes over the guide wave

(i) Naddler
It is an Jf shapeod componcent ulced across the lathe bed. 1t moves

It carricse the cross slide and ool post 0 provide

alome the pmodde weosy
It can be moved anvwhere along

various kinds of motion o the wools
e bod and lockesd to the reqguired position.
e Tool post

- Zoxrmpcnaarie] rest
_Lross shide

‘:- -arriage lock

Toad

Thread dial
saddia-—-_

Hand
traversing
wivsal— e Hailf it
lever

Feed change
[=E=t=ly

T Fricticn
=liute

Fige. ZUF Careriose

(i) remwn SNlicle =

The cross =slide 1z attached o the saddddle
re=1 and ool post, The cross slide can be owwed by pumecs o by hand.
There is & mmicromcter dial fitted on the cross slide hand svheel wwith an

It carrics the compoand

accuracy of (L0 S aeerr.

(E2i) € errrapravinen el FeriE:

Compound o=t iz wmountsd on the top of the cross =lides. It is uzcd
for supporting the tool post and cutting ool I various pogitions. The
baze of the compound rest is marked in dogrecs, The tool post can be
swirveclezl o variows angular positons for dilfcrent turniing opcrations.
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inew rewnngs  Ehewzes: Paosol was ihucs

b

Poaz Waagecea Bem WWED [RVRETE

operatcd ol Lheopmpel Lo fevesd the tool

the: Jatha: semois,

i} Trael pproise:s

e |

wezab . DD ma

lonuwitndinall or wait an onszle oo
Uhore 2 o pmacromiclor disl for showing thoe depih ol oal.
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A ool prosl o ex wsaocd b Dol wooanposwss lesoals zaspdd fescsl leeololerss Loy Crasaalss
comvenieont sworlksinge condidioms The bl o s fdtod avecre dho
compound rosl. Fhoe varnoas by pos ol ool posts s

Can)  Simgeler mocaocsy ool ot
Ry Do mrdo ool paoaas
izl TTosur Teoelt Toeo] proesx
1el) Frosuar wwayw Lerorl groeso

et WirpprfFor swcarerwar Fresad praswi -

—— Lk e
U e
LAz y

v e mockar - Tranl

e S = g e VT L]
rirg

i rreede wore-vne Sarerl prac Tl

This
by a clumpine sorew. Lhe too] rescs on the wp flat surdnce of ithe conwoss

topl peomd §i9 o wmed b Pooldd sdivsle: el o cenla The: toao ] 05 el peesd

rocker. The convex rocker has a conven surlace at its bottom. This
DR I S e e A R  E LLL ST R S ST TS B FEES RPN FERNE Y S N P PRTEY [T
adjusted by this ormonaosrmenit.
Bl CPoesrr-yicler Fovond prassd =

This e of ol post is shown o G The itood is held im

prasiliors by sel ol soresys. Do or e Ly pcodjoesst thees hieipght ool the culbing:

Bolt

Crizmrmpin

Sl sorneve sty lr'u_:}
—radle

Tool

Edprorry wickes fevard proesd

point. parallel packing strips are ascd The ool post = fided on tho
compound rest by using clamping bolt throuph T-slot. The tool post can
be tilicd to any anzle by loosenime the clamping bolt and clamped.

{2} dovaar bolt foof posi:

Strac

S pring

s

=L

Foprper breads sood posy

(TTRIT

position by oo
pliacing parallsl

In this tvpe of ool post. two tools maw he held in
siraps  And The tool height is adjusted by
stripe vnder the ool It is generally used in heavy lathes

four bolts
A5 Il EmIves mors

dpport o the ool

(el d-cvaar sy fooal posi:
It is commonly uscd tool poust mew—a—days., becausc it facilitates Lo

hold Four various tools in a ool post atl a tune as shown in D It can
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bt
o

e S=mpine
= !’I‘!q:ﬁp:l_W

bo swivelled in the cemral screvw and clasmsgpeed af oo sngle. Horo alses
tool hoight con be sdyastod by asineg paralle]l sirips

) Apreers -

The apron = Aued 10 the saddice and g front of the bed. Tt s
soeveral goars. levers and chaches For moswing e carriage with the Tesd
scrow for theread cutting. It has a spht oot for astosnatic shreassl] coatlamgs
oporation. The detasled ssscecharmesm s oogplameed in Forbeer son-gomes

14. Discuss the features of ram type and saddle type Turret.

( AU Dec 2008, Apr 09)

DIFFERENCE BETWEEN CAPSTAN AND TURRET

LATHE
S.No Capstan lathe Turret lathe
_1_ Turret head is mounted on a ram | Turret head is  directly

| which slides over the saddle.

mounted on saddle. But it

slides on the bed.

2. IThe turret movement is limited ~ The trret moves on the
entire length of the bed

| without any restriction.
| :

., . Henee shorier workpicee can be | Longer workpiece can be

| machinesd. machined.

4. The capstan construction does | It provides ripgidity  and
not  provide  rigidity  due o slrong.
overhanging of ram beyvond the

,: bed.

a5, So. iL is very moch useful in lght | It s useful in heawvy-duty
duty applications. applicalions.

a. Turret head can be moved | Turret head cannol be
manually. moved manually.

i The maximum size of 60 mm [ It can accommodate only
diameler whark cEn be | trom 125 to 200 min.
accommodated,

B, Mo cross-wise movement to | Facing and  tuming  are
lurret usually done by cross-wisc

moverment of turrel.

L Overhung twpe of cross-slide is | Overbong tvpe of  oross- |

I nol useed. slide is provided for some
specific operations.
3
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15. Explain the feature of multi spindle automatics.

MULTIPLE SPINDLE AUTOMATIC LATHES

Multiple spindle automatic lathes are machines which can produce
larger work pieces than single spindle automats. The principle
advantage of the multi spindle automat is that it has a toel slide working
on the jobs on all spindles simultaneously and hence the time for
producing a piece is the time for the longest cut.

Greneral Description:
Fig. shows a view of a 6-spindle automatic lathe. The
headstock carries spindle carrier.
The spindle carrier is indexed so that work piece on sach spindle
can be machined by particular tool on the end tool slide. Turret only

moves back and forth to provide the feed movement. The spindle carrier
is indexed by a peneva mechanism.

L I, 11, IV, ¥, VI spindies
1, 2, 3, 4, 5, 6 coss slides

A, B, C, D, E, F Tool Stations

Fiew af a six - spindle automatic latlve

The main ool slide moves longitudinally on an extension of the
spindle which provides accurate alignment with the spindle. The end
ol slide is advanced and retracted by a drum cam. Each spindle
position has a separate cross slide which is operated by independent
cams. Cross slides are mounted directly on the headstock. One of the
spindle positions is used Tor stock loading in the case of magazine
feeding or feeding of bar stock.

24
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M Classification of VMiulhi-Spindie Automatic Lathes

Multi-spindle automatic lathes are classified as follows.

: Muccording o the wpe of work plece (Stocke) used.

s Ear Ly e smsecbiires,
| = Chusckimg: Ty rmeachine,

= Avcocording to the arrangoment of spindie.
. HMorizomntal spindle e
(= wWerticnol spandle typse.

i According oo the principle of operaticrms.
= Farallel sction Dype.
=, FProgearmssives aotiorn Tty e

BFar=T yivws Sailemrmealic: RMlac-hrisees

These moachines oporates on bor stook, usually round. Somotirmees o

Bbar of l\c!-cﬂj_r_ﬂ:'il:[ mAmhdagses cyary salzmcs b wimmezel, TThoc@ac: smyssccFrirsessa coars s
smygnemes i fTese] Ly thins lesrpressi olisamiesder ol soock sl czan boe feedd wlireswgels e
spiruiles, The sices of bors range rorm abowut LaS3eerrsr dinmeter. Ve Do

=laci mnoay be fed sither by gravity: or by rollors.

Placijamimne-Laracdivagy T wipeer sor CShiucsinsioy T wioer NMacliiiTye
T hesmwes oA hines are similar o bor ypee machines.  Phey haorsdie
N scwvernl chucks. It can be spoositicd ocooed imgs

seweral worle prcoces helad
The

ter the: clismurmctcr of thoe w»work that can be =vwungz owver tool =lidos.
rmiEaximmLuT Siwe of bor stock that can be used in this moohine is 2 S0ererrr.

Farallel Action Muulti Spindle Auatormatss

crtilaezr war e ezzalTezel e

imn .20 11, 1 his

TTeesmmes Dy pross azl” sanatearsessifos saves “mrmnalrFgelec— Mo rew”

rrnsmezhyivess,. Ther lire disgroam of this o machimne is show o
machine consists of o froame swith o heodstock. T'he aqes OF vworle spindles
are Do icosataal . Theesme sgritndlos s aorrsripeesed ine e Pivess wopnes zaloorwes 1l wanlosser,
Thuer wwasrk wspicraliles meer bhousecd in the heacodsoose ke Mhesres mores  Pwvewss  ao T
=lhides, ome on l=Fft hbond side oand the other on the rgght hond sede. " Dhee ettt
hond side cross slide s cnlled as frceead Sorced wdicte. "The right hoosd side

Ccrwims =mlicde is waalleol s recorr foreed sficfe.
These alides carry the cross feeding tocls. Cams are used to obtain all

working and auxiliary metions of the machines units.

Wiork
spindlos

e
Front 1ol =ide

tool side

Faralfef action mualii spindic auiaomearic mackine

In this type of machine, the same operation is performed on each
spindle. In one working oyole, cach work picce is finished i each
apindle. [n a five-spindle machine, five componcnls can be completed at
a time. Similarly, in a eight spindle machine, cight components can be
completed ar a time, Hence, it is called as parallel action multi spindic
mrachine. The production rate js very high in this machine. But only
simple components can be machined since all the machining processes

are done at onc position.

25

ME 6402 / MT - Il PEC/MECH




ME6402- MANUFACTURING TECHNOLOGY -l

Unit Ill — Other Machine Tools

Part A

1. Mention the differences between shaper and planer. ( AU Apr 2011)

S.NO SHAPER PLANER
1 Tool reciprocates and the work is stationary Tool is stationary and work reciprocates
2 Less accuracy due to overhanging of ram It gives more accuracy as the tool is rigidly
supported during cutting.

2. What are the differences between drilling and reaming? ( AU Apr 2011)
Drilling is the operation of producing cylindrical hole in a work piece. It is done by rotating the cutting
edge of a cutter known as drill. The work is rotated at high speed.
Reaming is the operation of finishing and sizing hole which is already drilled while the work is revolved at
a very slow speed.

3. Briefly describe the importance of quill mechanism. ( AU Apr 2011)
If the taper shank of drill is smaller than the taper in the spindle hole, a sleeve is used. The sleeve with drill
is fitted in the hole of the spindle. The sleeve has outside taper surface. This fits into the tapered hole of
the spindle.

4. List the types of sawing machines. ( AU Dec 2010)
Types of sawing machines are
(1)Reciprocating saw
(2)Circular saw
(3)Band saw

5. Define the cutting speed, feed and machining time for drilling. ( AU Dec 2010)
Cutting Speed: It is the peripheral speed of a point on the surface of the drill in contact with the

Work piece. It is usually expressed in m/min.

Feed: It is the distance of a drill moved into the work at each revolution of the spindle.
It is expressed in mm/rev.

Machining time: The time taken to complete the machining process without considering the idle time of
machines is called machining time.
6. What is broaching. ( AU Dec 2010) ( AU Dec 2009)

It is a process of machining a surface with a special multipoint cutting tool called “BROACH” which has

successively higher cutting edges in a fixed path.
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7.

8.

10.

11.

12.

13.

What is the difference between up milling and down milling
S.No Event of operation Up milling Down Milling
1 Direction of travel Cutter rotates against the Cutter rotates in the same direction of

direction of travel of

workpiece

travel of workpieces

2 Cutting Force Increases from zero to max

per tooth

Decreases from max to zero per tooth.

List four applications of broaching machines. ( AU Apr 2010)
(i) Straight and helical slots

(ii) External surfaces of various shape

(iii) External and internal toothed gears

(iv) Holes of cross sectional shape

How do you classify milling cutters? ( AU Dec 2009)

They are classified based on following factors

(i) According to the shape of the teeth.

(ii) According to the type of operation

(iii) According to the way of mounting on the machine

What do you know about straight fluted drill and fluted drill? ( AU Dec 2009)

The reamer with helical flutes provides smooth shear cutting action and provides better surface finish .The

pitch of the flutes is made uneven to reduce vibration.

What is meant by up milling and down milling? ( AU Dec 2008)

In up milling, cutter rotates opposite to the direction of feed of the work piece whereas in down milling,

the cutter rotates in the same direction of travel of the work piece.

State the differences between a vertical shaper and slotters. ( AU Dec 2008)

S. No VERTICAL SHAPER SLOTTER
Vertical shapers generally fitted with rotary table to
1 Slides are fitted
machine curved surfaces
Slides will move to perform
2 Rotary table along with tools will move

slotting.

Write the differences between drilling and tapping. ( AU Dec 2008)

Drilling is the operation of producing cylindrical hole in a work piece. It is done by rotating the cutting

edge of a cutter known as drill. The work is rotated at high speed.

Tapping is the process used for making internal threads in a machine component by a tool called “TAP” 2

waany \idvarthinlie eom
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14. What is a shell mill? ( AU Dec 2007)
A shell mill is a large type of face or end mill , rather than having an integral shank. Typically there is a

hollow or recess in the centre of the shell mill for mounting hardware on to a separate arbor.
15. Mention the operations performed by a planner. ( AU Dec 2006)

a. Planning horizontal surface

b. Planning of an angle

c. Planning vertical surface

d. Planning curved surface
16. Why is sawing a commonly used process. ( AU Dec 2006)

a. Easy handling of machines and spindle construction

b. Fast operation and cost of machinery is less

Part B

1. Explain various milling cutters with neat sketches? ( AU Apr 2012,Apr 13)
MILLING CUTTERS

Classification of Cutters
These are multi tooth rotary cutling toels generally made of high
speed steels or sintered carbides. Milling cutters are classified into
different ways.

According to the shape of the tooth. milling cutters arc classified as
i PAille=d 1Tooth cutters.
Ciid Form ralleved cutters.

Accordinge Lo the Lo e ol vperation.

il Flain millinge cutters.

(i Side milling cullers.

(1ii) End mill culters.

CinD durngle millings cutbers.

(vl T-s5lot milling cutters.

(wi) Slittinge saws.

(wii) Form milling cutters.

(+iiid Fly cutiters.

iz woood rafT key slot iviillivie cutner.
Sccording to the wisy of myounting on the machine.

i SArbor cutters.

(iid Shank cullers.
(iii) Face cutters.

E. Picrirs rraiffinigr creticr
This is alsao known as a ol cweterr-. It 15 a disc or ecyvlindrical shaped
mustterr bawingg toocth on itg circummfiefence. It iz used to machine flat
s=sriace parallel to its axis. There are tvwo types of plain milling cutters
commanly used,
{id Flain straight teecth cutter.

i) I*laan milling helical teeth culler,

The plain milling, cutters having the width more than its diameter
2= called sfah el ceerter. This i usced Tor roush machining with coarses

Sood. The culler has less number of toeth.

vivavivavivam v ..W "
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|

—_ Diameter

Sida — | - Side J

Halical cutting cdge:

I crire rreiffirrgy casidfor

Holical beeth

—_ Arbenr
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. Healix sl
Whidtl ——m

S lead rraidfiresr cardder

Siraight resth plain milling cutters are used Gor light operations.

Helical el cuttees are used for heawy cul operalions.

Clutters ofF various diametors and wawidlhs are aeeailaoble. Roughinge
culters will himwe lasa muimber of teeth. Finishinge: cutlers will Bave mores

nuiritber Gl reeily Foe the sanic diametoer.

i AL rZ O FREESYERR T rEErErS

All cutters which hinave tTheir cutting tecth at an angle o thie axis of
matalion &are knowin as grgaidar cuirery. Their apecific use in millins -
crooves, notches, dove tail slots,. rcamers testh and other angular
surfaces. Ansular cutters are classified as single angle colters and

double angle cultercs.

FPrrad Faly:
SErrprfor cerr g de rRaRIIER L CEHEECF wxsagrfe rreffffrr g Cerdfor

Singls angle curters may have their toolh cithisr only on the angzul bor
fiace or on both, the angullar face and the side. Thoe latcr Type simbaacs
milling of bath the flanks of the inclinad angular groove simultancousix.
Thair tecth may bhave an Inchrded angsle of 457 1o G007

Double anizle cutters differ from single anglc cutlbers in SUch 8 way
tiat they hive two angular fbces which join together 1o form VW-shaped
tooth, The included angle of this "V iz either 457, 60° or 20%. Angle of
Loth sides should b cgual.

S, F—slork srailiireg criirer

It is a single oporaticn coatter which iz vzed only for cotting T-
slots, The arrangement of cutting tecth in similarc to that of a side milline
cuttor. But this culler has a rapored shanlk, A neck is Goroesd Betwesn e
cutting face and the shank. The cutter has cutting edpes on it= periphers
and on s sides,

AARARRT

oy pres.cor
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Concave milling cutter has tecth curved inwards on its periphery. The

cutter will produce a convex semli circular surface on the work picce.

urttesr f
= —— 3G

Jdob ghiving food

HTerrarr rrvilfirr gy Craffer

Conwvex milling cutter has teeth curved outward on its periphery.
The cutter will produce s concave scmi-circulsr surface on the work
Ppiece.

Ciear cutters hawve formed cuitting edges. The shape of the cutter
tecth is involute. The cutter will produce groove of involute shape. The
involute gear tooth is formed between two groowves miilled by the cutter.
The profile of the gear tooth depends upon the module and the number
of teathh on the gears. Therefore, for cutting different number of gear
tecth of same module, different cutters are reguired. Corner rounding
cutters are uwused for milling the edges and cormers of the jobs to a

reqguired radius.
Hhy craffoers
It i= actually a single point tool which s used in milling machine
when standard cultters are not awvailable., It is either mounted on a
cylindrical body held in a stub arbor or held in a bar. Screws are used
for tightly holding the tool in the above holders, The cutting edpge of the
tool is ground to the required shape. The cutter removes motal, when it

rotatas.

2. Discuss various hole making processes. ( AU Apr 2011,Dec 12)

DRILLING
INTRODUCTIONM

Eywiffisngr i3 the process of producing hole on the work plicoe b
using a rolaliog cuttcr called -0 The machine on which the driliiog 5
carricd oul is called oidlmg mackines. The deilling, machine soma times
called i/ press a5 the machine cxerls verlical prossure o ariginate =
halc. The hole is produced cithor by giving axial movement to the
rotating drill or moving the work axialiyv apainst the revolviog drill
Thouglh drilling miay be done in a lathe or A verticol milling minchine, 1t
can be done convenicntly, quickly and at low gost in <drilling machine
Tarilling machine can also used for boringe. counter-horing, cdunter
sinking, reaming, Lapping wnd spot facing operalicns. Divilling machines
are usced n machine assembly, repaic shop, ool cooti, Maintecnonce

woaorkl, agriculniral machinoery olc,

CLASSIFICATION OF PRILLING MACHIENS
The drilling nachines arc classifiaed as Tollowvws:
L. Fortable drilling cmiachire:.

vivavivavivs u..w o mima
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2. Eensitive drillingze machine.,
g, Boncly T
b. TMoor tyee
3. Dprighit doilling myachine
e ool colourmmir pype or il lar tvpe
b, HoMq colunin Lyps or square section ty e,
A Raclial deillinog machine
n. Plain typos
k. Semi-universal type
. TIniwverraal 1y e

Ty Ciang drilling miachine
£, PAullipls spindle drillines mnchine
e Aontormarie deilling staclydne

&. DED]’.\ Fwrle: l'll'i]lilll“_ sinrezlvivnes

FPORTARLE DRILLING WIACHIME

A
) s T —" — Feill hunetic
e 5 E bzt iczal rriotor e A
LA o .'_'[‘/ B [\ "L[;.- P
S, drill he'ad as=cn by l E Eeif R
e e — %,
T e e __J.-" | $rall

-— Controlling

c;' Eawellezbn
i—- Ml

%

e S

e firdele ofridffinngy oo fifrme

This type of machine is light in weight, compact in a smaller unit
and easily handled with respect to the work piece. It is used for making
small hole (up to 18mm) in large work picee. It is operated by hand
power, pneumatic power or electric power. shows the
schematie diagram of electrically operated portable drilling machine.

SENSITIVE DRILLING MACHINES

Sensitive drilling machines are lightweight, high-speed machines.
which are generally bench type drilling machines, but pillar type
machines are also available. It is used for light duty work and drill holes
up to 15mm diameter. There is no power feeding arrangement, feeding is
purely on hand control of the operator so that the operator can sense the
feeding or can control the feeding. Therefore, the machine is called
sensitive drilling machine.

l Pulley drive

W
Feed /'% :
handle ::j
1 Drive maoator

Spindle fl I | ™ PFillar

Table f-:!_.:l

| Base |

Sensitive drilling machine

The main parts of the sensitive drilling machines are base, colums

table, spindle and driving mechanism.

—_WWW.—V—I—W
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Boring is cutting a hole in wood with a tool called a bit. Holes of 6 mm size or larger are
bored. Holes of 6 mm size are smaller are drilled Boring is the first step in making any

kind of shaped opening or making holes.

Chuck
dnb

o
T

™

)
5
L /f%%%fgfm \E‘""‘"ﬂ bar

Do

Depth of cut

5

Toal
Boring operatiorn

3. With a neat sketch explain the column and knee type milling machine and name its main parts. ( AU Dec
2010,Apr 11)

Column and Knee Type Milling Machines
Column and Knee type milling machines are most commonly used for
general shop floor work, maintenance work, toal ronm waork, cte. It has
a vertical column on its base. The column has machined puide wavs on
its front face. A knee slides up and down on these wavs. The column
serves as a housing for speed and feed mechanisms. The Knee carries

the saddle and workiable.

There are two types of colinnn and knee type milling machines.
(i) Horizontal type.
i1} Yertical lypc.

In horizontal type, the axis ol rotation of arbor is horizontal. In
vertical type, the axis ol rotation of arbor is vertical.

1. Plain or Horizonial milling prachine

It is a horizontal column and knce type-milling machine otherwisc
simply a Aorizontal milling mackine, A description ef the principle parts
of a milling inachine is as follows:
i) Base:

It is the foundarion of the machine made of grey cast iron. All other
parts are mounted on it. It also serves as a reservoir for cutting fluid.

vivavivavivam v ..W "
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(i) Colfterrire:

It is the main support of the machine. The motor and other driving
mechanisms are housed in it. It supports and guides the knee in its

wertical travel.
i) Knee:
The knee projects from the column and slides up and down through

dowve tail guides. It supports saddle and the table. Elevating screw
provides its vertical movement (up and down).

Cutter Arbor
- s /
war arm
S e
Ter—
Table e
-\-\-\-"H_h‘_‘_‘_-\q_-_\_‘_‘_\-\_\-‘-‘-
S |
¥ 1 Colurmn
]
Kroe 1
Elevating scraw

s T %

Horizontal milfing machine

) Saddalle:

The saddle supports and carries the table and provides traversed
moverment.

fv) Tabfe:

The top surface of the table is accurately machined. There are T-slots
2long the length of the table for holding the work.

The table rests on the guide ways of Lhe saddle and travels
longitudinally in a horizontal plane. It supports the wark picce, fixturcs
elc.

(vi) Over grm;
It is mounted on and guided by the top of the column. The aver arm is
nsed to hold the outer end of the arbor to prevent it {rom bending.

(vii) Arbor:

Arbar is an accurately machined shatt. Culters are mounted on the
arbor which is rigidly supported by the over arm, spindle and end
braces. It is tapered at one end to fit the spindle nose and has two slols to

fit the nose keys for locating and driving it.

T
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SAWING MACHINES
4. Explain hglﬁwﬁgd saw with neat sketches. ( AU Apr 2010)

Senveprgr is defined as the process ol cutting billet or work stock to our
requirements. It means, cottingg the bar stock to the required lengih of

size or machining to obtain the desired shape and sire.

Dwuring sawing. the individual tooth cuts the work when cither the
saw of wionk feeds. This operation can be controlled by the direcrion-
spesd of cutting and number of tecth on the saw,. Somctlimes. curved cul
can also be done. The main thing in sawing process is., the maximuam

widlh of cut done on work will be equal to the width of the saw itsel

SAWING MACHINES
Generally, sawing machines are classified according to the

various types of power sawing machines.

1. Reciprocating saw
(i) Horizontal sawingE machine
(i) Vertical sawing machine

2. Clrcular saw
(i) Cold saw
(ii) Friction saw
(i11) Abrasive disk

3. Band saw
(i) Conitour hand saw
(1) Friction blade

Reciprocating Saw
This is same lke power hack saw. We can see it in any small size
workshop itself. It consists of a frame, work table, vise. supporting base
and power source. When the power supply is given., the blade
reciprocates back and forth. The metal is cut only in forward stroke

called cwiting sfroxe as that shaper and planer.

No metal is cut during return stroke. So. depth of cut is given only at
the end of return stroke by means of gravity or spring regulated ratchet
mechanism or hydraulic drive. Maostly, hydraulic drives are used w lift
the hack saw blade on the return stroke. In this operation, work material
or stock is held between clamping saws, Sometimes, several stocks are
clamped together and cut the same time depending upon the quantity of
stock to be cul. By this process. both the straight and angular cuts can be

made.

y -
. CGUIT1
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5. Discuss push and pull type broaching machines with neat sketches.( AU Apr 2010,Dec 08)

Push Dovwn Type Weartical Broaching Machine
The push twpo wertical broaching - machine is ugzed for surface

broaching oposraticn. It consists of a box shape columm, slida and drive

mochanizm. Fig. =zhohws the wvertical push down type surface

broaching machine.

= e
=
Ve .
e _Eb_ Clircmching
~ I tool ———_|
-
WARO b T e Calurmm
=
=

Tambsber -

— Clectric oiribee

u=

L L L o o i o i A e =y e

A o [

Feawle cfravvree Lypaes vierffcel Broroo iy rrroacfhisne

w=lide which is hydrnulil:nlly

Broaching tools are mmounted on
Slid= withh the

up-:_',ru.‘l‘.i:.-li zarcl u.cr:ur;u.tﬂt}r Huidud on the column ways,
bProaches fravels at varioviis speeecds which sare coontrmiblesdd by the hydranlaic
broaching operation to be

drive. Itz =troke i= adjusted to suit the
I this

rnerfiormesdcd. The =<lidde is rlrﬁvi:rll.-.li wiith quir.lc Teturn mechanism

type, most of the machines are provided with receding table so that the
fizture may be loaded and vnloaded during its return stroloc.

Ths worktable i= mountod on the base in front of the column. The

fixture is8 clamped to the table. The work piece is held in tThe Tixtore.

A fter advancinge the table to the broachinge position, it is clamped and the
slide with the broach travels downwards for machining the work piece.
Then the table recedes 1o lond o neww work piccec and the slide returns o

its upper position. The cycle is then repeated.

v HH
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Pull Down Type Vertical Broaching Machine

& FPull
Li=1g 4
l““"“-\.
N — =
== Work

Wartical

U

Fuill
Fuall down fyvpre vertical
Broacfing riuachine
These machines are mostly used for internal broaching. Insicad of
being pushed the broach, it is pulled through the job. This machine has
an elevator at the top of the machine.

P ll s fypre vertical
broaching machine

The pulling mechanism is enclosed in the base of the machine. The
work piece is mounted on the table by means of fixture. The tail end of
the broach is gripped in the elevator. The broach is lowered through the
work piece. The broach is automatically engaged by the pulling
mechanism and is pulled down through the job. After the opecration is
completed, the broach returns to its original position. The operation of

this machine i= shown in fig.

6. Discuss the principle of operation of a shaper with a neat sketch. ( AU Dec 09)

PRINCIPLE OF OFPERATIOMN
The shaper which is having a reciprocating tvpe of machine tool
with sgingle point cutting tool wsed o produce flat surface. The flat
surface may be horizontal, vertical or inclined. It has the three important

paris such as

1. Table
2. Tool head
3. Ram

The tool head is fitted on the front end of the ram while the job is
rigidly fixed on the table. The tool is mounted on the tool post or head,
The ram reciprocates along with the tool to remove the metal in the
forward stroke ealled as curring stroke. The tool does not cut the metal
in the return stroke called as fdfife srroke. Therefore, one pass is nothing
but the combination one forward and return stroke or one culting and
one idle stroke. So, we are in a position to reduce idle stroke time by
increasing, the speed of the return stroke. That is, the speed of cutting
stroke will be lower than the speed of return stroke. This is done 1o
reduce the time required for one pass. Hence, the overall time required
will be reduced drastically. This guick return of the ram during idle
stroke is obtained by a quick return mechanism. At the end of each
cutting sirolke, the feed (depth of cut) is given.

MACHINING VARIOUS TYPES OF FLAT SURFACES
1. The tmble is moved in a cross-wise direction to machine
horizontal surfaces.
2. The tool head is moved perpendicular to the table in down
ward direction to machine vertical surfaces.

3. The tool head is fed at an angle to produce inclined surfaces,
M.P.KELARnINA T ASSLFIOI - ivicLniatiiean
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CLASSIFICATION OF SHAPERS

Generally, shapers Aare classifleod as Follovarss,

n £ Avcazorcling: Lo the vpe of deivinge mechonism
a. Cranlke driseo Ty e
B, Whit worth driving mochanism Ly e
oL Hwdranlic odriwve T e,

= SAcccording (o the position ol ram.
n. Horizontal shaper
L. Wertical shapor.
o Trawellinge hewad shaper

=, Avccording Lo the table doeSisn
A BHtanclard o plain shaapers
L. Llnmviversal shaprer

T Sccording ta the type of cottlong steoloe
. o=l ol Ly e
. I 3raves crer baegaes

FRIMNMCIFLE FARTS OF A SHARPER
The different poirts o a shapeaer are listed and desceribzed belosa,

1. Bssaes

Z. Claluomn
3. Ceass rail
4. Eomclcile

5. Taables
& IRaAanm
Fo Tl lneemic]

f. Base
The base is a heavy and robust in construction which is made of

cast iron by casting process. It is the only part to support all other parts
because all parts are mounted on the top of this base. Sao, it should be
made to absorb wibrations due to load and cutting forces while

machining.

2. Cerfesrrers
The column has a boax type structure which is made of cast iron.

The inside surface is made as hollow to reduce the total weight of the
shaper. It is mounted on the base. The ram driving (Quick return)
mechanisin is housed. The two guide ways are provided on the top. The
ram reciprocates on this guide ways. Similarly, there are two guide ways
at the front vertical face of the column to move the cross rail along these

puide ways.
Draown fead hand wheel

Tool head / Swwivel base
Strake position

adjustment hand whaeal - Ram locking handle

Clapper box

'\r——ﬁﬂm
| 8 4

i eLIrTIO

Tabla

T,

Paw!l machaniam

Tabla E | —— Driving
3 1
support =i aticrg ‘\ Fead disc — ==} ulley

BENVW Cross rail I'

/ Base |
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slicien salusngs the horizontasl
1 the rable. 'T'he toblae oo
=lots for oclzumnpinegs swork IT /i

=lewrating
T taabrles miriel bhie oatlics o in G ceooss trave ]l o the: table. A aonddle sliclese:
e T twmess g iclen wArF A alrocndy pravided in the ot face of Ll ocraess

wrlrtained by crom=s Tood
obhtainaad by an

Euidde wensa ot the aross rail. Tha warks 1= held
machined surfuaces oo e top oancd sides of T-
bhe moved vortically by the eolewatinge

semremune . A m medjoalialkle takile support supporte the front face of ke okl

& SRsarrs

Harns of cast iren has cross ribs for cipeicdily. CSocoecalls

reciprocotinge Lvpe sweliiclh s2lides ovwver the guices
oolurmrn. It Ix copweccosioe] Tor olciwinsg
carries the tool hoad at thee Traont e

o TFeror S Frarcrcd
[ ]

im =
weayE an thie top of tha
mechanizm ol any one and also i

herlcda thoe tool rigidly haviong ewvwivel base wwith e pgrese: peoachhiaationm.

S, tlie toeol heod csrn bae osweeiveslec] B0 oaniy angzle as reguired. The tool
Read has a wortical slide and apromn o provids vertical and angualac Geed
s e Toal. A TFoeod smorewsy swithh peracrioazie=g] odlial nmaowes the woerticael S110do

e ically o St thoe Aaccurale: rIawWCITismT,

7. Describe the working of a crank and slotted link mechanism. ( AU Dec 2010,Apr 08)

In this mechanism. the ram is actuated by pear drives associated
with electric mator. First, the alectric motor drives the pinion gear, Mext,
tic pinion gear drives the bull gear which rotates in opposite direction
fue to external gear meshing, A radial slide is provided on the Lull gear.
A sliding block is assembled on this slide, The block can be positioned
o radial direction hy rotaling the stroke adjustment screw.

Ram clampin
l‘|nl‘l£‘!|1’!':‘I =

Clroke positian
o Fzard wereel

e D] g

S M Block
- Rackes A
o Cullayear
—— lidirin black

e Crank pin
Radial

e I ~slldo
Crriwving piniors

Crorerfc carrid SFatreel fevenr syroe-frersaivere

The zlidingx black has a aeranl pin. A rocker arm is ficcly fitted to
thizs crank pin. The rocler arm sliding ook slides in the slol provided io
the tockor arnm called as séoired nk. The bottoan a2ndd of the rocker is

pivoled and itz upper ond has forls which is connected to the ram hlack
Ly o pain.

When the pimion cear rotates along, withe boll gear, o cranle seill
alza ratats. Due to lthis, the rocker arm sliding blnck also oomares in the
samea cirele, Simultaneously, the sliding block slides up amried dossen i the
slat. This mavciment 15 ransmitted to the ram which reciprocates.
Hoeneo, the rotary mation is convertsd into recipracating motion by this.

vivAvivivivam v W —
oy =7
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8. Sketch and ekplaidrtheijdrablicaxive of a horizontal shaper.( AU Dec 2010, Dec 2009)

A piston recliprocates inside the Hydraulic evilinder. A Piston rod s
connectod between the pistaon and ram. So, the ram reciprocates along
with the piston. Tweo pars ar entries are provided near the each end of
the eylinder. A four-way control valve connects these (wo entries with

the reservoir. The reservoeir conncets Lthe valuc through a Jdrain pipe and

a supply pipe,
L Towal baeszadd

j -

. Supply pipe

2w lindesr

Drrain pipc

Throtlle voalve \\'\

Sy efrareafbe drive

9. What are the operations performed on a drilling machine? ( AU Apr 2010)

DRILLING OPERATIONS
The various operations done ina drilling

machine are explained as follows.

Drilling

Drilling is the operation of cutting a Dyilling
round hele by a rotating tool called &#ifl
Before drilling, the center of the hole is located on the work piece. For
this, two lines at right angles to cach other are drawn. A center punch is
used to mark the center point at the intersection of two lines. The
rotating, drill is pressed at the center point marked on the work piece to

3

produce the hole.

Drrilling does not produce an accurate hole.

The internal surface produced by drilling will be - _Tool
rough. The hole is lightly larger than the size of the ' !
drill used. This is because of the vibration ol the ) J % é:-:d
drill. i
T - ill k\
Reaming

Reaming is the process of sizing and TOrEng

Mnishing the already drilled hole.
\AAAAAER Iuyul o HI \u=Aw v/ny ) 14
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The ool used for reaming is known as a rearrer. Reamer is a cylindrical
ool having many cutting cdges. Reamer cannot produce a hole. It
simply Tollows the path of an already drilled hole. It removes a very
amall amount of metal. The amount of metal removed in reaming is
about 0.3 7S, In reaming, the spindle speed is half that of drilling.

Boring
Poring is an opcecration of enlarging a hole
by a single point cutting tool. Boring is done
where suitable size drill is not available. If the
hole size is very large, it cannot be drilled. Then
boring is done to enlarge the hole. By boring,

FEerriregr

the hole iz finished accurately 1o the required

size. The internal surface of a hole in a casting is machined by boring.
Boring correcis the out of roundness of a hole. The cutter is held in a
boring bar. The boring bar has a tapped shank to fit into spindle hole,
Boring is a slow process.

Counter Boring
The operation of enlarging the end of a hole cylindrically is known
as cournnfer borirng.

& -,

]
e b x
S P Y
fixed == e
-‘-\"'1
Corrsrrdar borrirsg ke e r sire i g

Counter Sinking
The operation of making a cone-shaped enlargement of the end of a
hole is known as cowrnfersinking.

Spot Facing
The operation of squaring and smoothing the surface around a hole

is known as spol facing. Fig. illustrates the process of spot facing.
Ci:.-r l‘ Ta
I | [=)

i Tool -~
%“’F’Q\x - Jeb |l— WWork
SRS ~

i

Sprerd fraefragr Tapping

Tapping

Faprping isa an operation of culting internal threads in a hole by
using a cutting tool called rapr. A tap has cutting edges in the shape of
threads. When the tap is screwed into the hole, it will remove metal and
cul internal threads. )

The drilled hole will be smaller than the tap size.

Tap drill size = 0.8 = Ouiside diameter of the thread.

Trepanning

The operation of producing a large hole (diameter over S0mirn) by
removing metal along the circumference of a hollow cuoiting tool is
known as frepanning. There is a pilot inside the trepanning tool which
enters the small previously drilled heole to produce the larger hole
concentric. [t is used for the diameter more than capacity of particular
machine and where hole depth is much more in comparison with normal
work.

M.P.KEDARNATH / Asst Prof - Mechanical ’ ' 15




ME6402- MANUFACTURING TECHNOLOGY -l

Fluabes P ivgiin

—
10. Sketch,a twist diith-arid-explain AU'rec 08, DTC 09)
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11. Explain different types of milling cutters. ( AU Dec 2009)

These are multi tooth rotary cutting tools generally made of high
speed steels or sinfered carbides. Milling cutiers are classified into
different ways.

wannns \ichvarthi
A% T T
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According to the shape of the tooth. milling cutters arc classified as
iy mAllled ooth cutiars.
(i3 Torm relieved cutiers.

According 1o the twpe of operation.
(i) FPlain milling cutters.
Ciiy Side milling cullers.
(i) End mill cutters.
{ivy Angle milling cutters.
{3 T slot milling culters.
{wi}) Shilung saws.
(wiid Form milling colters.
Cviily I'ly cuttoeres.

{ix) Wood rulf key slot milling culler.

Accoarding to the woy ol moanling on the machine.
(i Arbor cutlers.
(i1}  Shanle cutters.
(iii) TFace cullers,

£ Il rreffilnig cryfoer

This is also known as a ol cwrder. TLis a dise or eylindrical shapecl
cutter having testh on itz circumfefence. Tt is used o machine flat
s face parallel to its axis. Thoere arc two types of plain milling cutters
commaonly used.

(il I'lain straight teetlh culter,
[ii} FPlain milling helical tcoth culler,

The plain milling cutters having the width more than ils diameter
i called sfafr meidd cwerer. This is used for rough machining with coarse
Meed. The sutter has less number ol teeth,

AARARRT

o s.com
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= g
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2 e i)
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o linseal ozaitFirgy eedgge
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Sferdy preffErrer Ccrafrer

Straight tooth plain milling cutters are used for light opecaticns.

T Texlaccial Lesesils cullers are vises]l Doer Lcaw v Gl onsg st loas.

Cutteors of voriows dinmeters and o widiths ore available. Rousling
culiers swill bave bess ooumbney of tectlh. Fianlshing cotters will have more

numbor of tocth for thie soame diconeterr.

2 Ewedes eerffFiregz caa ffeme

It Iias cuttinge cdiEpes on its periphery and aolso on the sides. This
cuticer 13 used Tor remowving metnl frommnm the side of the worls pieces. 1L is
wl=o used lisr coutlinge slots, Tlhese cuttevs may have plain, helical or

f—]
Cor
<y

Dizarm

=

Width

Kide miilling curier
stagpered teeth. Among these three. helical cutters are preferred on
milling machines since they require less power for machining. And also
it provides smoother operation as more than one tooth performs a
milling operation at a time.

F. End milling cutters

The end milling cutters have cutting teeth Strakght
s hank

on the end as well as on the periphery of the AN
cutter. The peripheral teeth may be straight or I:::LE‘C'

helical. It is similar in construction to a twist drill
ar reamaer. These cutters are generally provided = %
with a shank on one end. The shank may be of '
straight or tapered. Tapered shank cutters are
fitted to the spindle using adapters. Straight

Ernd

rreillini gy Ccrlfter
shank cutters are fitted to the spindle using

collets,

End mills are commonly used for vertical milling operations. They
are used for light milling operations like cuftting slots, machining
accurate holes and profile milling.

M.P.KEDARNATH / Asst Prof - Mechanical
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F. Arvgfe rrrilling carfers

All cutters which have their cutting teeth at an angle to the axis of
rotation are known as amrgulor cwffers. Their specific use in milling V-
prooves, notches., dowve tail =zlots, reamers teeth and other angular
surfaces. Angular cutters sre classified as single angle cutters and
double angle cutters.

I dereadrie

Sirvgrfe angle miilfing crurier errrgrles rrailfirngy criffer

Single angle cutters may have their teeth cither only on the angular
face or on both. the angular face and the side. The laier type enables
milling of both the flanks of the inclined angular groowve simulitaneously.
Their teeth may have an included angle of 457 to 60%.

Double angle cutters differ fromm single angle cutlers in such o way
that they have two angular fces which join together to form V-shaped
tooith. The included angle of this '"V' is either 457, 60" or 9207, Angle of

boith sides should be eqgual.

5. Fxiorr reeilliregr crrrrer

It is & single opcration cutter which is used only for cutting T-
slots. The arrangement of cuttingg tecth is similar to that of a side milling
cutter. But this cutter has o topered shank. A neck is formed between the
cutting face and the shank. The cutter has eutting edges on its periphery

and on its sides.

SHhaartk Mook

fo. STrsire sy saws

I CSreund

: | Ciametar
! —l = wicn

0.8 to 5 rmrm

St iragy wene

These are very thin cutters in varying thickness rom 0.5 to Smorme.
'hey are uscd lor cutfing deep slois and parting off materials into
pieces. lhese cullérs arc thinner at the cenirc than at the edmes to
provide clearance and reduce friction.

7o Ferrme reeillivigr cutter

The cutiers which are designed to cul definite shapes are known as
Sermr prlifing cafters. These cutters can be clazsified acvcording o their
shape as convex or concave cuttcrs, pear cutters, fTute cullers and corner

m rounding cullers.,

TNV OOV v Ivicuiidinnicul
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Concave milling cutter has teeth curved inwards on its periphery. The
cutter will produce a convex semi circular surface on the work picce.

Job giving leed

ITavrere mreiliing cuffer
Convex milling cutter has teeth curved outward on its periphery.
The cutter will produce a concave semi-circular surface on the work

picce.

Gear cutters have formed cutting edges. The shape of the culter
testh iz involute. The cutter will produce groove of involute shape. The
involute mear tooth is formed between two grooves milled by the cutter.
The profile of the gear tooth depends upon the module and the number
of teeth on the pears. Therefore, for cutling different number of gear
teeth of same module, different cutters are required. Corner rounding
cutters are used for milling the edges and corners of the jobs to a
required radius.

8. Fily curffers

It is actually a single point tool which is used in milling machine
when standard cutters are not available. It is either mounted on a
cylindrical body held in a stub arbor or held in a bar. Screws are used
for tightly holding the tool in the above holders. The cutting edge of the
tool is ground to the required shape., The culter removes metal, when it
rotatcs.

Clarmping T
BSOS Y
5,

A,
_@;

Wik
-
-

Fl crafter

Y Morecdfrie i ey skof micdffin g crisfer

Ulpward foed
Toar wwork

Mocrcrafre fF Foerv sfeard rivedlirvig crifer

It is a small type of cnd milling cutter which 15 similar to plain and
=ide mills. It has a tapcr shank and a neck. The cutter may have straighit
or stapsercd tecth. The sides of the cutter ave ground conoave. This
pravides clearance for the cutter movenent,. It is used to oot woodru

kew slot in a shatt.

VWYYV VTO Yy i thir oruo. ottt
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12. With the help of a neat sketch, discuss the working of a face broach machine. ( AU Apr 2010)

Horizontal Typo Surface Brocaching Machine
Fig. shows the horizontal type surface-broaching machine.
Ilere, the broach is pulled over the top surface of the work picce held in
the fixture on the worklable, The culling, speed ranges from 3 to 12mpm

with a return specd up to S0y
Pulling head

Fixiure x\a,,_ (=)

Frorizanital fyppe sterface broaching macliine

When the surface hroachingg is done, lhe broaches are always
pormancntly connccted to the dravw head.

13. Sketch the Quill mechanism .write its main parts and their functions? ( AU Apr 2010)

MOLIMTIMNG THE DRILL TOOL
ot tapes =hanl: o and steaiphr ahanlk AdArcills can he mrooanted oom the

drillinggz machine spindle in o number of waoays, Thow aro:

1. Fitting dircctly fin the spindle,
2. By u=sing a sleowo,

. By using a sockot.

A Ry miceans nf ohaiales

Fitting Directly In The Spindle

Ll drill s divccily hecld i the spindle By friction. The spindle of

the drilline machine and the shanle of the drill has a standard tapered

bBore. The taper shanl of the dreill is forced into it To o mel o =T REoE R § e

Arive, Cawilloul slippirnged tlie tarse ol deill Fle inta a shol at tha ond of

tape:r hooe in the spryindle. Tao remniowye thice Ariil froms the spincdle, o taprered

wvrencd pres axmllesad FedFr dm Forced ints the slotted hole in e spindls casliseroscd
ir1 Ligr

el Bt

E-; ;_;-j rand le=
Lxrifd fFikkeol drx £fr e spefrpadfc

Dy LU=sing &1 Sleswve
I thie sapoe 2ol ot vl 2 sinealley than the repaer b che sppinc e
lnexle=, s slezezwve s amed,. The slecse wrills adrill 3= Kilbecl e Lhie haods O thes

spindle. ‘'I'he sleeyve has outside taper surface. This s inlw the tapered
hole of the spindle. The inside taper of the slecve can hold the deill o o
smaller sleeve, In this slecve also, there is a tang which is used for the
Siune manner as explained in previous case.

Tarng e
|

Tapered body

[IRTH s In
ypier 2
t=l1
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14. How will you cut the following types of surfaces on milling machines? ( AU Apr 2010)

(a) Flat surfaces (b)Slots and splines

Plain or Sialb Milling
Fladrs o sich sriffing is the operation of producing flat horisontal
surface parallel to the axis of the culter using a plain ov slab roalling
clrtter as shosen in fi.

Wi
%
TR R e R
FoFexdrr prriffirzsr. L pREIaTEy

Faco Milling
Face mifling is the operation of producing, flat surface on the face ot
the work piece which 1s al right angle to the axis of roration of 1tho face
milling cutter. Roloer fig.

Angular or Bevel Milling
It is the operation of machining a flat surface at an angle, other
than right angle to the axis of the revolving cutter. The cutter used may
be a single or double angle cutter, depending upon whether a single
surface is to be machined or two mutually inclined surfaces

ij S =2 =

Angular milling Srtraddle milling

simultaneous.

(g

. Straddle Milling
Straddle milling operation is the production of two vertical flat
surfaces on both sides of the job by using two side milling cutters which
are separated by collars. Straddle milling is very commonly used for
milling square and hexagonal surfaces.

Gang Milling
Gang milling is the production of many surfaces of a job
simultaneously by feeding the table against a number of required cutters,
Fig. shows a gang of three side milling cutiers and two plain
milling cutters which are fitted to the arbor. The two plain milling
cutters have helical teeth of opposite hands. This method of operation

ime and hc:n:..i.. it is widely used in mass production.
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ViR HOLDIMNG DEVWITCES
15. Make a noté on“a'ﬁ'erent 'ty "€' ‘of Wt ‘rkh&dng'devh%'s’h?ed  a slot’tmg"na ching. ( AU d"é’ik]pqum
claymprs orr by spec Picilmros. TES WAL 1= prlepcsascd PP RS |.1_, FrELEER g
packing picces. This pormmils thee osor treacee ]l ol ool i illustratas
the pneethiod of hoelding a seocl (coaed o thee slottor table for cwuttinge
Intermnal kewwsway . The gease s placed on s vinge, Blocks,

The axis of ocear is alimned swith the axis of the rotary toble. 1 is
cliamped by vsine T bBalts panmaed oxlaarmpes,

wannns \ichvarthi
\AAAAAER AL"] o
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Cylindrical jobs can be held in a vice by using 'V’ block as shown

in the fig. The vice is clamped in the table.
V Blocks
Clamp Job
T Bolt i’
[T T o >
— Support N| 7
A AacH \Tama

T .
: \I:,:;]/ Ring block

Movable jaw

Job in vice

Special fixtures can be used as shown in fig. . In this, a gear
blank is located by a cylindsical locator. The cylindrical locator is
located by a pin at the center of table. Hence, axis of gear is located at
the center of table. The clamping plate and T bolts are used to clamp the

work.

T balt\g Swing type [

E clamp \ =

r-‘-‘

N

| : =

i // | Z ___"_'—: Gear

= / ' PN P iz
Cylindrical : 4 __I:_-::.u_g:atmg pin for
ImamF\\ i — locator

T
L Table ; J

Slotting fixture

wannns \ichvarthi
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M.P.KEDARNATH / Asst Prof - Mechanical 24




ME6402- MANUFACTURING TECHNOLOGY -l

16. Explain thé Qifferent YBELEF (¥R Ve SXEE HethaHRmE 4T3 ARG RABIRE: (AT bEZd08)
planer as described below:
Open and Cross Belt Drive
A counter shatt is driven by electric motor. This shall carries two
wide faced pulleys of equal diameter. One pulley drives the open belt.
Another pulley drives the cross belt.The main driving shafll is placed
below the bed. One end of the shaft carries a set of two large pullevs and

twa small pulleyvs.

One of the larger pulley and one of the smaller pulleys are keyved to
the shafi. They are called fas: pudfers. The other two pullevs rotale
freely on the shafi. They are called foose puiieyvs. The largze pullevs are

wannns \ichvarthi
A% o
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connected to the counter shaft pulleys by cross belt. The small pulleys
are connected to the counter shaft pulleys by open belt. The speed of the
main driving shaft is reduced through a speed reduction gearbox. From
this gearbox, the drive is transmitted to the driving pinion. This pinion
meshes with the rack at the bottom of the table.

Counter 1
shaft \
— -
| ]
1 —
Open bell ———= Cross belt

Belt shifter

/,_.Tahle ‘T‘Z A

[ ] Fast pulleys
—" Trip dog —-H_,,..--*'L"'J Iy Main
Bed ways — Rack B Lo R driving
ok ] | shaft
s — = 1
Driving ot / _—— -
ini haft — — ——
PIAIY /_ Speed reduction " I Loose pulieys
ear box
Driving pinion 9 I
Open and cross belt drive
Referring to the figure , the cross belt connects the larger loose

pulley. No drive is transmitted by it to be main shaft. But the open belt
connects the smaller fast pulley. So the drive is transmitted to the main
shaft through the open belt. The return stroke of the table takes place. At
the end of the return stroke, the trip dog pushes the belt shifter. The belt
shifter shifts both the belts to the right. The cross belt is shifted to the
larger fast pulley. The open belt is shifted to the smaller loose pulley.
So, the drive is transmitted to the main shaft through the belt on the
larger fast pulley. The direction of rotation of the main shaft is reversed.
Because of the larger diameter of the pulley, the main shaft rotates at a

T —— T
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Slow speed. So, thie cuttingg stroke takes place atl showv speeecl. Too drive
Lakoss gabaoece: theoargsiy the open ol

The guick reoturn oeeticn is obtained. A the oo of the cottings
miroskoes, thie Lralta will e shifired to the el by ool G i slag. The lene=ih

sl positicon of the stroke meay Be acdjostecd by o ndjinstinge the position of
tripe oz

Eleciric Drive

.. asmrisarmalion
T e AT A

i

PRtk

FELES T

FCH =R rder of#E v
I this drive:, Toonrr cloctricnl mochines acre used in which ore Gw DO
sl wwvitly wvariabhle speed revorsikble maotar. e

12, mousr =hatt is
cownncetod e the table tlwough Eears racle swnd prioriona. "Plias L¥E0
roecaives poeswer Iroan @ LY O Freemesrator-. This ToaocT,
conprlad wwilhh ne o S O e bor.

mimrrteeT

monorator s ogoin

¥ s rfo fexny proéseodgrfas

W e the AT, miaotor roees, e D3, jnotor will receive poswswaer Troam

the L L. genorator. A0 that Thma, the table mowves o Gossvacad divection.
Al thes enwd ol s strolkes, a trip dos sacLlosic=s =@ cloectricnl reswers=sinigs
Aassdteslan, e tey this acticar, it reversos the direocilion

Eencrator willy dnorocascd carrent

wad eseermesento e @R OLTIL

strengath. ovww, the motor cocabos o
rovwerse dircoticon swills Duiselaesy =l

Hrm, the table mowss 1 reverskse
dircoticon o oblain gulcls returty Tmes ki,

Achvarfages

1. Operation is simooth.
2. More number of cutlting speeds and returns speeds can be
obtained.

3. Quick and accurate control are possible.
4. Cutting speed, stroke length and swroke position can be
adjusted without stopping the machine.

FEED MECHAMNMISM
Hand Feaed

The cross feed screw passcs through a nut in the tool head. When
thisz cross feed screw rotates, the tool will move in horizontal direction
1o obtain cross feod.

Automatic Feed

i Tool head = P 16“'I'$EVEF i
Cross (oo il
5\-:|r1=w Iﬁ!ﬂgluniﬂ '_Ef

1T Spur gear "Xx°

T e T | oo Lewver "B
jbgﬁcr}éhauﬁd Jﬁ_l; ?EPE s Bewvel gears
I I r”:;. | I T:Spllned ashaft
P 3 IFl:sl.t.r'.hnl:
—— — L
L L L o —Be=d

[T rip doO=
Ratchet

Taksle
Strilkces leswesr
Fezieed pvicccFiid ps i rre
e e Oy proscomn
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17. State the advantages of Ward- Leonard drive

_ DC o generator

:-H v e rsing awitch

| f! O
e I i rreslog
| SOLIrae

AT, ko
Eiecfric drive
In this drive, four eleciricul machines are used in which one is [3.C.
motor with variahle speed reversible motor. The D.C. motor shatt is
connceted to the table through gears rack and pinion, This DoC molor
receives power from o 2.0 generator. This T)C. gencrator is again

coupled with one more A.C. malor.

Woarking prinncipfc

When the A CL motor runs, the DG, motor will receive power from
the T3.¢7. gencrator. Al that time, the table moves in forward direction.
At the cnd of this siroke, a trip dog actuates an electrical revorsing,
switch., e o this action, il reverses the direction of current in TxO0.
senerator wilh increased current strength. MNow, the motor rotates in
reverse direction with higher speed. So, the table mowves in reverse

direction to oblain quick return motion.
Leonar

Advantages

1. Operation is smooth.
2. More number ol cuiting speeds and returns speeds can be

obtained.

3. Quick and accurate control are possible.

4. Cutting speed, stroke length and stroke position can be
adjusted without stopping the machine.

18. Explain with a sketch “Fast and loose pulleys” quick return mechanism of a planer table. ( AU Dec 2007)

The following various types of quick return mechanism are used in
planer as described below:

Open and Cross Belt Drive
A counter shatt is driven by electric motor. This shaft carries two
wide faced pulleys of equal diameter. One pulley drives the open belt.
Another pulley drives the cross belt.The main driving shall is placed
below the bed. One end of the shaft carries a set of two large pullevs and
twa small pulleys.,

One of the larger pulley and one of the smaller pulleys are keved to
the shaft. They are called fas: pulieys. The other two pulleys rotate
freely on the shafl. They are called loose pulleys. The large pulleys 0re

VVVVUV. V IUY QU LT U DU T
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connecied 1o the counter shaft pulleys by cross belt. The small pulleys
are connected to the counter shaft pulleys by open belt. The speed of the
main driving shaft is reduced through a speed reduction gearbox. From
this gearbox, the drive is transmitted to the driving pinion. This pinion
meshes with the rack at the bottom of the table.

Counter e it
shafl
e | S
- =
— —
Open bell —— Cross belt
Belt shifter
25 25 [=i] [ b\ ) Fast pulleys
|
~— Trip dog — 1| 1 PAEin
Bed ways —] Pk . . = ‘./ driving
d_‘__,.-l — shafl
Diriving — ' 1 -4 [
inicon shaft — | — i
P = . Speed reduction __Jl—'_'?ﬂ— Loose pulieys
. _ gear box
Driving pinion L
Open and cross belr drive
Referring to the ligure . the cross belt connects the larger loose

pulley. No drive is transmitted by it to be main shaft. But the open belt
connects the smaller fast pulley. So the drive is transmitted to the main
shaft through the open belt. The return stroke of the table takes place. At
the end of the return stroke, the trip dog pushes the belt shifter. The belt
shifter shifts both the belts to the right. The cross belt is shifted to the
larger fast pulley. The open belt is shifted to the smaller loose pulley.
So0. the drive is transmiited to the main shaft through the belt on the
larger fast pulley. The direction of rotation of the main shaft is reversed.
Because of the larger diameter of the pulley. the main shaft rotates at a

slow speed. So, the cutting stroke takes place at slow speed. No drive
takes place through the open belt.

The quick return motion is obtained. At the end of the culting
stroke, the belts will be shifted to the left by another trip dog. The length
and position of the stroke may be adjusted by adjusting the positicn of

trip dogs.
T —— T
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LUIPRIGHT OR PILLAR DRILLING MACHINE

19. Sketch gnd.explaip the werkingAringiplg of Horight, drilling neaghine i EAURSC2A06.08) scnsitive
drilling machine. It i=s stationary ifloor mounted drilling machine. It is
used for medium sized work picces and baving medium speed. The
spindle head and the drive armangement in this machine are similar to a
sensitive drilling inachine. But in this case, power-fooding arrangements
are awvailable. The main parts of the machine are base, column, work
tahle and spindle head.

I. Raxe

It is & supporting member on which all the parts of the machine are
mounted. It is senarally made of cast iron.

The top surface of the base is accurately machined. The base has "I-

slots which is used for mounting large work piece directly on it

Step cone
pulley — _

Tool head Motar ”
Drill feed _t
handle L
1 H s Column
Spindie or pillar
Crill bit
Clamp

Table ; L I :ﬂ/

Basa l

Up-right drilfing machine

2. Colwurnrn

It iz a wvertical member mounted on the base and carries table,
spindle and pulley drive mechanism. It should be very strong to take the
heavy cutting forces. [t may be of round type or box type.

In a round type, the column is round in section also named as
pillar. The table holding work piece can be rotated 3607 about the
column for locating work piece under the spindle. Drill upto S0vrreri
diameter is possible in this type.

T ——— S — e e
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In a hox type, thc column is square in section, heavier, more
strengthy and rigid than round type. It can only be raised or lowered by
an elevator screw and will not rotate. Drill diameter more than 50w
and upto 75mm is possible by this 1ype.

3. Table

The worktable is attached to the column by means of clamping
screw. It has T-slots on the surface to hold work pieces. It can move
vertically along the column and can be adjusted radially about the
column. As already stated, the column may be rotated about its own axis
only in round column type.

4. Spindle head and drive mechonismn

The spindle head is mounted on the top ot the vertical column. It is
driven by a motor through belt and step cone drive. Sensitive hand leed
is availarhle. A quick traverse hand feed is also available 1o bring down
the drill gquickly to the hole location and withdrawn after drilling. The
different spindle speeds are obtained by using a step vone pulley
arrangement.

20. Write short notes on expanding hand reamers and adjustable machine reamers. ( AU Dec 2006)

REAMING TOOL

- - Cwarall length =
Shank length
Tang
T Cutter - Chamfer
sweep | o length
Helix angle \
T — Lo
| Straight shank e i e R Actual
™ T = - i \.‘:; size
| x, = [
Shank length i Helical flutes \'\

R.H. helix shown = £0dY
Reamer with helical flutes
A reamer is a multi-looth cutter which rotates and moves linearly

into an already existing hole. It is used to give smooth surface as well as
close talerance on the already drilled or bored hole.

Reamer i1s more like a form tool, since the cylindrical shape and
size of the reamer is reproduced in the hole. At the bottom of the

reamer, the flutes are made slightly tapered to facilitate its entry into the

T
M.P.KEDARNATH / Asst Prof - Mechanical 31




ME6402- MANUFACTURING TECHNOLOGY -l

existing hole. Generally, the reamer is expected to cul from the sides not
from the end. Reamer is usually manufactured with two or more
peripheral grooves of flutes either parallel to the axis or as a right-
angled helix as shown in fig

Owerall length
—-—— Shank lenglh —=— Nﬂkh Flute length Meck |=— Pilot —
" Startin
| Gulide —-- Ftaper
— — Axia
—F% —t = = 5 =- = -— . A
1l"- ! ,—-"/ \\\_ Cutter sweep

Squared shank Cutter sweep  actual size

straight flutes
Reamer strafght ffutes

The reamer with helical flutes provides smooth shear cutting action
and provides better surface finish. The pitch of the flutes is made uneven
to reduce vibration. Small size reamers are made with straight shank
whereas large size reamers are made with taper shank. There are
different kinds of reamers tor different applications. Shell reamers are
used for reaming larger holes. For better dimensional control, adjustable
reamers are used. Taper reamers are used for reaming holes to receive

laper pins.

Since the reamer follows the already existing hole, any
misalignment present in the hole is likely to break the reamer, if
mounted in conventional spindle. Hence, a floating reamer is used
between the machine spindle and the reamer to adjust for any small
misalignment between the spindle axis and the hole axis.

Reamers are operated at lower speeds and higher feeds than drills
of the corresponding diameter. Generally, speeds of reaming will be
approximately 60 to 70% of that for drilling the same material.

21. Sketch and explain the main parts of a band saw. ( AU Dec 2006,Apr 08)

Band Saw
A continuous blade having teeth runs over the rotating rim of the two
wheels, The work is held between these two rotating wheels. So, the
continuous cutting action can take place thereby making more

productive,

1. Contour saw

It is the most versatile sawing machines in applications. The work
can be fed in any direction. According to the feeding of work, the
direction of cutting can be oriented to produce required shape. These

T — e =
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zsawing machines are mainly used o make dies and other contour shapes
ina work.

2. Friction band saw

The operating principle of the friction disk is same as that of friction
savw, But dull blades remove small work that too sofiened particles.
Friction between work ond saw is more.

SELECTION OF BLADE FOR SAWING MACHINE
1. Generally, according to the type of work to be cut.standard -
carbon, high speed stesl nnd bimetallic high speed stesl are

selected,
é —M
T T e S e e . WS
% =)

fem} (L

-

=t
Feoroeh partern and tooeth form

2. Among raker, alternate and wavy tooth patitern, the required

one is choosen,

L

Similarly, any one of tooth form is selected among standard,
skip and hoalc

22. Explain different types of drilling machines with their special features? ( AU Apr 2010,Dec 09)
CLASSIFICATION OF DRILLING MACHINE

The drilling machines are classified as follows:
1.  Portable drilling machine.

2. Sensitive drilling machine.
a. Bench type
b. Floor typoc
3. Upright deilling machine
a. Round calumn oype or pillar type
L. Box column iypc Or SqUOre scction type.
4. Radial drillimg machine
a. Plain tvpe
b. Semi-universal 1ype
. Universal tvpe
5. Cang drilling machinec
&.  Multiple spindle drilling machine
7. Automatic drilling machine
8. Deep hole drilling machine

PORTABLE DRILLING MACHINE

S ... Drill chuck
q‘\}_‘___; "H_-_E' Electyiczal rowbor -.,_|_ l_
{— iy (MR [P, - |- - SO \ | T P
, D drill head assembly | :H\“-,_r
2 . Crrifl

I 5: Sy
i — Cantralling

Swwilezh

- Handle

Partalble frillfing mackine
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Thi= type ol inachine iz lipht in weipht, compaot in a smaller ernin
zupred camily handlcd sseith respoct to the wworlke piece. 1T is wvzad tor making
simnll hole fup e | Sre) in larce work plece. It is operated by haoad
Poserar, poeunatic powwsr or electric poswseer. T sbiowwrs Tlhoe
sehematic dinpgriom ol eleceically opeeratedd o el ofe S08Frpy rracaesfedeie .

SEMNSITIVE DRILLIMIG MACHINES
Sensitive drilling machinG:s ace Hphtweight, high-spocd machines,
which are gmonceally bhooeh typpoe droilling machine:, but pillar owpe
machimes are also availabkle, It is used for lighl duaty work and delll holes
upr to Lages dinmeter. Thare is no power feedine arrangement, feeding is
puraly on hoand contrel ol Qs operaior o that the operator can sense thee
feedinge or can coutnol the feeding. Therefore, the machine s oallod

enpsitive deilling, mmachine.

i s
I i Faalle oy oleive I
r'EE\-l:I.-o-"QE-.._\_ H
I azaraa s
- 3 Iwes reviiesr
Epinclie - - [ Pl
e I ! o
[ Lizve e |

Sesrswfriver oFeflIfrr g revare i Ernes

The main parts ol the scnsitive drilling machines ore base, coluonn,
b le, splindle and drivine mechanism.

1. Colrmin
The column vertically stands on its base. It is a eylindrical post. It
suppaorts the table, the spindle head, motor and the driving mechanism.

2. Table

The job on which the hole to be produced is mounted on the table.
It can be mowved wertically along the column and clamped in any
position. It can also be adjusted radially around the column. It has T-
slots for clamping work piece or work holding device.

3. Spindile and driving mecharnism

It is mounted at the top of the colummn. It has an electrical drive
motor on one-side whereas it has the spindle assembly on the other side.
The motor drives the spindle through cone pulley and V-belt
arrangement. The belt can be shifted to different sets of pulleys to pet
different spindle speeds. The spindle is fed into the work piece manually
using a hand lever. The spindle has a Morse taper bore at its bottom end
to hold the drill chuck. Drill chuck holds the drill bit.

UPRIGHT OR PILLAR DRILLING MACHINE

Upright drilling machine is a higher capacity version of sensitive
drilling machine. It is stationary floor mounted drilling machine. It is
used for medium sized work picces and having medium speed. The
spindle head and the drive arrangement in this machine are similar to a
sensitive drilling machine. But in this case, power-feeding arrangements
are available. The main parts of the machine are base, column, work
table and spindle head.

I. Base
It is a supporting member on which all the parts of the machine are
mounted. It is generally made of cast iron.
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The top surface of the base is accurately machined. The base has T-

slots which is used for mounting large work picce directly on it
Step comne
puliey -=-__

#l
uur head l LMulu-r I I
il Temncd -

handls |
' L. Column
Spindie I_ or pillar
Dirill it

Clamp

P = il

Base

Up—righy drilling machine
2. Cerfeirrarn
It is a wertical member mounted on the base and carries table,

spindle and pulley drive mechanism. It should be very strong, to take the
heavy cutting forces. It may be of round type or box type.

In & round type, the column iz round in section also named as
pitlar. The table holding work piece can be rotated 360" about theo

column for locating waork piece under the spindle. Drill upto SO0mrm
diameter is possible in this type.

In a box type, the column is square in section, heavier, more
strengthy and rigid than round type. It can only be raised or lowered by
an elevator serew and will not rotate. Drill diameter more than S50t
and upto 7Srmr is possible by this type.

F. Table

The worktable is attached to the column by means of clamping
screw. It has T-slots on the surface to hold work pieces. It can move
vertically along the column and can be adjusted radially about the

column. As already stated, the column may be rotated about its own axis
only in round column Lype.

4. Spirndle head and drive meclianismne

“T'he spindle head is mounted on the top of the vertical column. It is
driven by a motor through belt and step cone drive. Sensitive hand feed
is available. A quick traverse hand feed is also available to bring down
the drill quickly to the hole location and withdrawn after drilling. The

different spindle speceds are obtained by using a step cone pulley
arrangement.

RADIAL DRILLING MACHINE
This type of machine is mounted on floor and suitable for drilling
medium to large and heavy work pieces. The most significant feature of
this machine is a radial arm which can swing about a column. The arm
can also be moved up and down with respect to the column which can

be locked at any desired position as per job size. Fig,. shows the
radial drilling machine.

The main parts of the machine are base, column, radial arm, drill
head, spindle speed and foed mechanism.
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Motor for
elevating the arm

Maotor for spindle

Guide ways
/.\ Dﬂll head

tm__,;-'___"i =)

= —

: \ Radial arm
=—— Radial arm
! . Spindle
elevating scraw Dirill it
ﬁﬁﬂﬂﬁr Table
[ 1
Base

Radial dritling machine

R

Column —-

 BTTRTERERTTITN

I. Base
It is a large rectangular casting. It supports the vertical column and

table. The top surface of the base is accurately machined with T-slots to
mount the large size work pieces.

2. Column
Column is a cylindrical casting mounted on the base. It supports

radial arm, drill head and motor. The column face should be accurately
machined to slide the radial arm up and down. An elevating screw is
provided on the side of the column to move the radial arm up and down.
The elevating screw is rotated by the motor.

3. Radial arm
[t is a heavy casting mounted on the column. The drill head is

mounted on the radial arm. It has guide ways to move the drill head.

y -
. CGUIT1
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23. List the difference between shaper and planner.

Plaper

Shaper

1. Tool is stationary and
wiork reciprocates,
2. This machine is used for
machining  larpe  and
heavy work pieces.

3. It pives more accuracy as
the tool is  rigidly
supported during cutting.

4 Production time is more
since it has single tool
head.

5. Work selting  requires
more skill.

6.Heavy cut can be given as
it has rigid base and uses
strong tools.

Tool reciprocates and the wark
14 stalionary.

This machine is used for
machining medium and small
work pieces.

Less accuracy due to the over

hanging of ram.

Production time is less since it
has two or four tool heads.

Work setting is easier.

Heavy cut cannot be given.
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Unit IV — Abrasive processes and Gear Cutting

Part A

1. What are the specifications of grinding wheel? ( AU Apr 2011, Dec 2010)
= Type of bond
= Grit or grain size
* Grade
s Structure
* Abrasive
* Manufacturer’s Code
2. What s honing? ( AU Apr 2011, Dec 2010)
An abrading process of finishing previously machined surfaces is called honing.
3. Narrate the working principle of abrasive jet machining. ( AU Apr 2011)
In this type the electrolyte used is replaced by abrasive jet. But grinding process is as similar that of
electrochemical grinding.
4. What is gear hobbing? ( AU Dec 2010)
The process of generating a gear by means of rotating a cutter called HOB is known as HOBBING.
5. Define hardness of the grinding wheel. ( AU Apr 2010)
Grade or hardness indicates the strength with which the bonding material holds the abrasive grains in the
grinding wheel.
6. Define lapping. ( AU Dec 2009)
Lapping is a surface finishing process used for producing geometrically accurate flat, cylindrical and
spherical surfaces.
7. What is meant by “grade” and “structure” of a grinding wheel? ( AU Dec 2009)
# Grade or hardness indicates the strength with which the bonding material holds the abrasive
grains in the grinding wheel.
# Structure denotes the spacing between the abrasive grains or in other words the density of the
wheel.
8. What are all the parameters that would affect the MRR in abrasive jet machining? ( AU Dec 2008)
The metal removal rate is affected by the following factors
&  Grinding wheel speed
-+ [ypeofabrasiveused ...
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* Capacity of pump

*+ Capacity of filter
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9. Mention four important factors that influence the selection of grinding wheel. ( AU Dec 2008)

10.

11.

12,

13.

(1) Constant factors

(a)Physical properties of material to be ground
(b) Amount and rate of stock to be removed
(c) Area of contact

(d) Type of grinding machine

(2) Variable factors

(a) Work speed
(b) Wheel speed

(c)Condition of grinding wheel

What is roller burnishing process? ( AU Dec 2007)

It is a method of cold working metal surfaces in which hardened sphere or cylindrical roller is pressed

against the work to be processed

What is the need of truing and dressing operations in a grinding wheel? ( AU Dec 2007)

To break away the glazed surface so that the new sharp abrasive particles are again present to
work for efficient cutting

To trim the cutting surface of the wheel to run true with the axis.

List the advantages of honing?

Simple process which can be done on any general purpose machines such as lathes and drilling
machines.
This process can be applied for both internal cylindrical and flat surfaces.

Honing enables the maximum stock removing capacity out of entire surface finishing operation.

State the abrasives used in manufacture of grinding wheels. ( AU Dec 2007)

(1) Natural abrasives

(a) Sandstone or solid quartz
(b) Emery
(c) Corundum

(d) Diamond

(2) Artificial abrasives

(a) Aluminium oxide
(b) Sillicon carbide

(c) Artificial diamond

T T T ———
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(e) Cubic boron carbide
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14. What are the types of surfaces that can be produced using plain cylindrical grinders? ( AU Dec 2006)
Plain cylindrical parts, cylinders, tapers, shoulders, fliers etc.

15. What do you mean by loading of grinding wheels? ( AU Dec 2006)
During operation, the chips formed get entrapped in the inner granular space of abrasive particles. This is
called loading

Part B

1. Explain the working mechanism of cylindrical and surface grinding. ( AU Apr 2011)
Cylindrical Grinders

-~ Wheel

Flessaddslock

Tailaeto ok

Viorke picoce

el e
Taabile Taead

e ywidraadfrdooel grefraadforry
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The principle of cvlindrical grinder is illustrated in the fig.
The work piece is held between the centers. It is rotated by a dog and a
faceplate. There are four movements in a oylindrical centre type
grindinge.
(i) Rotation of cylindrical work picce about its axis.
(i1} Rotation of the grinding wheel about its axis.
{iiiy) Longitudinal feed movement of the work past the wheel
face.
{iv) Movement of wheel into the work perpendicular to the
axis of the work piece to give depth of cut.

Although they can also be used for grinding contoured cylinders,
tapers, shoulders, fillets, cams, crank shafis ete., these grinding
machines are used for grinding plain cylindrical paris.

I. Tyvpexy of operations in cylindrical grinding
Two types of grinding operations are carried out.
(i) Traverse grinding.
(ii) Plunge grinding.
(i) Traverse prinding:

Srinding whaal

e =t Traverses

i
3 C —_—_—

1 —_——

Woark pieoce
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This method is used when the job length is more than tho width of
the prindinge swhecl, The job is held between two centers. The grindine
svheel is made 1o rodate in oo fized position. The rotatinge work is made to
traverse:, The rotatinge worle mowves |ﬁ!1ﬂillll‘lil‘|r‘l”}' in hoth dircclion=s. 'his

is lonpituddinal Heocd

FFEd FoFaapxerer grrirrdlipgr:

This mcthod i3 uacd wihwen the length of the worle picce is lesser
than thoe width of the rinding whool, | lore, thoe vwork pleco noccod ot bhe
Fised losmgzitucdinally. The prinding is done by giving only the cross food o
the prinding wheal. This is known as  prleergne prefreciiicie. Hoerc, no
Tosgzitudinal moveiment is glven o the work piece. Thorefore, the takle is

lTockeuwl . The wheesl is Pl 6011 thees regquired disoneioer is olrtabned.

Iri Tz, 4. 15 (a) anc <415 (3], the wheel 15 fod rodially perpendicualar
1o the axis ob work pigce. i e, 1.15 (<), the wheel head is tilted at an
angle. Angular feoed §is given thraoagh the seheal,

The whaeel 12 specially shaped, Plunge grinding is osed Do seriprlitngg

shovaladers, steppeivg aond varioos conmtooers osn U v o koo ioeoes

() (=} (=)
Lodpr. F. F 5. £l pegae CrE prriarelirng

2. Tvpes o oo firrclerfcol prrirred i g
{Ed FFerire corrdroe fvpe oviirraricad groiraoffrig mraorcfiimes

A plain centre iyvpe cvlindrical geindine machine is showin in e
4. 1465, These gprinding machines are ased Bor ccimding mainly evlindrical

parts. They are also used for grinding parts sueh as apers, llets,
contoured cylinders ete. The grinding machines consists of various parcts.

Erindinmg vl

Hermsl stock

W b g e Tall stk

L e
tmloie
L Lo
o | toukrlen
"

P

A jusimble Irip . %] e b ol e
L : (=T iy CouE T
= closepes Tear e sieey Lol s E.:::;? = baables feoae Texeecliimgg

TR, of PR Plais coriiee £upre cpfirecdricead grirnairig rrecrcifrfree

I, FRaawe

The base is the main casting that rests on the Aoor and supports the
paris mounted on it. On thoe 10 of the base, horlzontal guide swwawvs arc
set o which the table slides to cive troverse motion 1o the work plecc.
The table drive mechanism is incorporated in the base itselfl

2. FaalsFe

There are twao tobles such as upper lable and lower table. The lower
table slides on the poide wass of the bed and provides traverse feed or
longitudinal Goed of the work past the prinding wheel. Tt ean be maoved
by hand or power within the Himits. Addjustabile dops are providod at the
sicle of the lower table. These dopgs can be sot ap in proper place 1o
reverse the table al’ihe end stroloee.
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The upper table is mounted on the lower table and it carries headstock
and tailstock. The headstock and tailstock can be adjusted according to
the length of the work piece. The upper table can be swiveled and
clamped in position over the power table. The maximum angle of swivel
is 10~ on either side. The swiveling is used for grinding tapers.
F. Headsrack

The headstock supports the work piece by means of a dead centre.
The work plece is driven by headstock through dog and driving pin. A
separale molor is housed in the headstock to rowmte the work picce.
. Tailsrock

The tailstock can be adjusted and clamped to accommodate

different length of work pieces. The work picce is held in between the
caentre of headstock and tailstock.

5. Wheal hhead

The wheel head carries a grinding wheel and rotated by a motor
houszed in the hesadstoclk., The wheel head is placed owver the bed at its
backside. The wheel head can be moved perpendicular to the table ways
by hand or power. This movement is the cross feed.

Working principle

The work picce is held between centres. It is rotated by a dog or
faceplate. The grinding wheel also rotates about its own axis in the
opposile direction of work., The grinding whee! is fed by hand or
automatically towards the work piece for successive cuts.

In most of the cazes, the work speed is selected between 20 and 30
surfance speed meters per minute (s.m.p.mn.). Wheel speed iz usually
selected between 1500 and 2000 s.m.p.m. The depth of cut at each
reversal is from 0.025me to 012500 for rough grinding. For linishing,
it should be from 00125 o D.062S5m0. The longitudinal feed is

depending upon the rigidly and power of the machine which varies from
0.25 to 0.75 of the width or wheel’s face.

(ii) Centre (yvpe anniversal grirvder:
— -

—
Wiheelheod swivesl

/L
|
Haadatock 1

vl f

—E'——_—‘;{'Esb B

i

R
/ Table traverséa

Errriversal grindoer

my Uppar table
_L SRS o= == il

Center type universal grinders are widely wsed in tool room for
pgrinding tools. The features of this machine are similar to those of plain
grinders but in addition. it is provided with the following features.

1. The centre of the head stock spindle can be used as alive or
dead. The work can be held and revolved by a chuck. It can
alzo be held between centres and revolwved.,

2. The wheesl head can be swiveled in a horizontal plane in any
angle. The wheel head can be fed in the inclined direction also.

3. The headstock can be swiveled to any angle in the horizontal
plane.
4. The wheel head can also be arranged for internal grinding,.
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SURFACE GRINDERS
Surface prinding machines are used to produce and finish flat and
plane surfaces. By using special fixtures and form dressing dewvices,
angular and formed surfaces can also be ground.
The wvarious machine parts such as machine guide ways, piston
rings, valves, dics, surface plates etc are finished by surface grinding.

Heawvy work pieces are clamped on the table by means of pads,
strap clamps and other devices or they are held in fixtures. Small work
picces are usually held by a magnetic chuck. The warious types of
surface grinders are explained below:

Horizontal Spindle Reciprocating Table Surface
Grinder

Carinding wiheel | '{ [ I _l

Depth of cut l =] k :rl \.::::1 I
_l\\ f’LI

f-r Guide ways

Codurmr

I; o — "_ir

Frorizonral spindfc reciprocating fable surface srrincler

The line diagram of this type of grinder is shown in fig. It
consists of a horizontal spindle ecarryving the grinding wheel and
rectangular worktable, The table is mounted on a base. Florizontal puide

ways of base is a rectangular box like casting. The driving mechanisms
are housed inside the baze.

The table reciprocates along, the guide ways for giving langitudinal
feed. The table top has T-slots for mounling the magnetic chuck or
fixtures. The cross feed to the grinding wheel is given by moving the
column perpendicular to the table as shown in fig. 1.18. The wheel head
is mounted on the column. It has an independent mutor for driving the
wheel. The wheel head can move up and down along the vertical guide
ways of the column. Depth of cut is given by the foresaid arrangement.

Harking

The workpicce is clamped on the table. The trip dogs are adjusied
suitably to pet the correct stroke length of the table. The wink piece
reciprocates under the table. The periphery of the grinding wheel does
the grinding. Cross feed is given to the work piece after every siroke,
Depth of cut is given by lowesring the wheel head.

For rough grinding of work piece. the depth of cut may be from
0.02nmwn 1o 0.0Gmme. For finishing operation, the depth of cul may be
—— T B Q0557 1o 0.0 15272,
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GEAR CUTTING
2. Describélgearuttintg By SniRg Hhﬁ‘%h{ﬁihé!’(’mfb‘r'?ﬁ'ﬂm Of Bmate e
. Gear culling hy single point form toal.
b Gear cutling, by shear speed shaping process.

3. Crear milling using a fonned end mall
4. Gear hroaching.
5. Templalae moethod.

Gaar Cutting By Single Point Formod Tool
In this case. u single point cutting ool is used for cutting (ho gocar
in shaping machine or a planming machine, The culting edime of the tool
= made ta the shape of gear tooih, By using this method, bolth spur arnd
bevel gears ean be cut, The wolk is mounted botween o centers in
which the work or tool reciprocates to pecform culling task. The curting
siroke should be exactly parallel and abowve the blank axis.

So, the blank should be accurately set. By feeding the tool

downwards, the depth of cut is given.

Cutting stroke

e
= g
Form cutter —1 Machine
spindle
Blank —=
=L
L ]

Gear cutting by a single point cutting tool

Gear Cutting By Speed Shaping Process
In this type, the form tools are arranged radially in the cutter head.
The number of form tools is equal to the number teeth required on
blank. So, all the tooth spaces are cut at the same time by feeding along

with tools towards the centre of the blank during the cutting stroke.
Body of cutter

Gear cutting by speed shaping
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3. Explain the working principle and various methods of centreless grinding with a
neat sketch. (AU Dec 2010)

CENTRELESS GRINDERS

Clenltreless grinding is performed on work picces which do not have
centlres, such as pistons, valves, rings, tubes, balls, wrist pins, drills,
bushings, shafts ete. Centreless grinding can be done on both external
and internal cylindrical surfaces. The principle of external Centreless
crinding is shown in fig. The grinder haz twa wheels, a larger
grinding wheel revolving at a high spead and a small regulating wheel
revolving at a slow specd.

W Ernding whieel
Srinding whees! guard

Wlae! Lruing ool | 0 e e

o Wihoeok truing tool

R ilerling
wihesl hesad

Regulating wihas)

Vidork ol

Bages

Centredesy prinders

Grinding wheol VWork piesces Farpulating wiieel

Ll e vagd b e

|
| — Work rest
1
|

e ')_}Eﬂ‘ (s
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Work rest is localted botween whesls, The work is plooed on the
wiork rest. The regulating wheel is fod forward forcing the work apgninsc
grinding whesl. So, the work on work rest is pressced against the
Brinding wheel suwrface. By friction, the rogulating wheel malkes thoe
work piecce to rotate. The rotatinge work piece is pressed beDwesn Dwo
wihie e s

S, tTee prindbng wwheel grinds (e work piece. The regulaling wilesel
docs not remowe the mictal as it sotates slowly, The grinding whesl is
driven by an electric motor and rotates at a maximuoum surface speod of
about 1EBSOrprre. The regulating wheel specd rangcs from 33 to
Y 3 Crregaree.

Work picce is placed in a floating condition between the grinding
wilteel and regulating wheesl, So, it is called as Cendroless grimaine.
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4. Write short notes on gear forming.

Gear Cutting By Single Point Formed Tool
In this case, a single point cutting tool is used for cutting the gear

in shaping machine or a planning machine. The cutting edge of the tool
i« made to the shape of gear tooth. By using this method. both spur and
bevel gears can be cut, The work is mounted between two cenfers in
~hich the work or tool reciprocates to perform cutting task. The cutting

sroke should be exactly parallel and above the blank axis.

So, the blank should be accurately set. By feeding the tool
downwards, the depth of cut is given.

Cutting stroke

== |

Machine
spindle
Blank gt

i

Form cutter

Gear cutting by o singfe point cutting tool

5. Write short notes on gear shaping. ( AU Apr 2010)

GEAR GENERATION PRINCIPLE
Ciear generation is based on the [act that any two involute gears of
the same meoedule will mesh together. Heore, one of the meshing mears is
made as lthe cutter. The other gear rotates and reciprocates along the
width. Due to relative rolling motion of cutter and the blank, gear teath
are gencrated on the pear blank.

Cienerally, ppears may be generated by a rack cutter, pinion cutter or
4 hob. By this gear generation method, the profile can be accurately
produced as thal ol cutter gear.

The comman gear generating processes arc
I. Gear shaping process,
2. Gear planing proceass.
3. Gear hobbing process.

SGear Shaping

Gear shaping is done on a special type of machine called goar
sfaper. Here, a pinion type of cutler is uzed. The cutter has ground with
ton rake and clearance. A haole 1s provided in the coentre portion of the
cutter for mounting on a stub arbor or spindle of the machine, Two
typesofl culters are used such us disc type and shank type cutter. Both the
axes of cutter and blank are parallel. After loading the work, the cutter is
fed radially into the blank to give depth of cul
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) Cwrdlingy mofion

The machine is started. The cutter reciprocates wertically and
parallel to the axizs of the gear blank. During peneration process, both
the curtter and blank are made o rotate slowly togother about their axis.
The cutter and work spindle are connected with gear trains zseparately. It
gives the correct relative speed of rotation to these two spindles. So, the
rotatien of the cutier generates the tooth profile. The rolling movement
is continued until all the teeth on the blank are eut. During return stroke,
the work iz relieved from the cutter by a suitable mechanism. It is done
to aveoid Tubbing of cutter over the cut surface. The various mowvements
obtained from gear shaper are given balow.

Rotary motion of the cutter and blank.
Radial feed of the cutter towards the blank.
Vertieal reciprocating motion of cutter.

ool S

withdrawal motion ol the blank away from the cutter during
return stroke.

Applicarions
I. Gear shaping is used for generating both interpal and external
SPUr Ecars.
2. Helical gears can also be generated using special attachments,

Advartages

1. BRBoth internal and external gears can be generated.

2. Warious sizes of gears can be generated using single cutter,

3. Special gears of non-conventienal type pears such as elliptical
gear, lace pear, cluster gear can be cut.

4. Very high degree of accuracy can be obtained duc to removal
of uniform size of chips.

5. As the cutting action is continuous, lhe rate of production will
be high:

6. Mechanism is simple.
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6. Sketch and explain the three of extra cylindrical centerless grinding. ( AU Apr 2010) s( AU Dec
2008)

' SURFACE GRINDERS
Surfice grinding machines are used to prodoce and finish Mat and
plane swuwrifnces. 13y uzinge srescial Nxtures and form
angular and formed surfoaces can also be ol
The wvarious machine pats such

dressing devices,

Aan machine guide weayes, paston
rings, valves, dies, surliace plates ete are Mnished by surfce prindiog.

Heonvy work picces are clumped oo thes tahle by means ol pads
strap clamps and olther devices or thoy are held in Lixiuces, Small saeark
picces are usually held by a magnetic chuck. The wvaricus typos of
asurface grinders are cxplained baelowae:

Horizontal Spindilz Reciprocating Table Swarface
Grindear

Srimcding wieol I_l—l | I

W el
Iesed

e A

CSLncler vy s
e
Tabts I

Crcrpmit e ot aaak ¢ I

L] [N ] i T}

| ] e

F=sae

FFosrizeninf spirndie rocipprocating falifc seenface grirder

The line diasram of this Lype of grinder s =shoseea i Fig. - I
conzizt= of a horizonial spindle carrying the prinding whoosl and
rectangrular worktable., The table is mounted on a base. Horizental guide

ways of hase iz a rectangular box like casting. The deiving mechanisms
arc housacd inside the basa.

The table reciprocates alongs the goide ways for giving longitudinal
feed. The table top hos slots for mounting the magnetic chuck or
fixture=. The cross fesd to the wrinding wheel is given by moving the
column perpendicular 1o the table as shown in fig. 413, The whneel head
iz mounted on the column. It has an independent motor for drivinge the
whoel. The swhesl head can mowve up and down along the vertical paide
ways of the column. Dopth of cul is given by the foresaid arrangement.

P erridress

The workpicce iz clarmped on e tabls. The trip dops are adjusted
suitably to et the correct stroke lengih of the table. The work piese
reciprocates under the table. The periphery of the prinding wheel does

the grinding. Cross feed is given to the work picoe o Mer avery stroke.

Prepth of cut is miven by loweringg the wihecl head.

For rough grinding of work picce. the depth of cul may be from

0.02rk to O.OGmpr. Fur laishing, operation, the depth of cul may bo
from OO0 S rrrerr toe OO 1 rripr.

Horizontal Spindile Rotary Table Surface Grindear
in horizontal spindle rotary table surface grinders. the work picoes
are mounted on magnetic chucks or on fixtures rotating, slowly under the
rotating, peinding wheel o itg hovizontal axis.

The circular table rotates at specilic speed and the wheel can foed

axially (cross-feed). The whesl head is lowercd to give the reguired

depth of cut, The poriphery of the grinding whecl takes the cut. This
machine is used for small and moedium siee wWiorks,

11
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Grinding wheel Grinding wiweel

S o rotation
IE Wheel haad ¥y
C ,
. ; : Wk
Rotany table

- MMagnetic chuck

,jl'atrlie- rotation

. Horizontal spindle reotary table surface grinder

Basear

vVertical Spindle Reciprocating Table Surface Grinder

The work piece is clamped on the reciprocating worktable using a
magnetic chuck or fixture. The grinding wheel rotates about a vertical
axis. It may be of cup or eylindrical type for faster stock remowal. It is
used where accuracy is not siringent. The longitudinal and cross feod are
given through the table. The face or side of the grinding wheel cuts the
metal. The wheel head is lowered down for giving the depth of cut. This
grinding machine is used for grinding flat surfaces on medium size
works.

VWhasl haed 1 Spindle retation

<

} Foed  1hnie
- mowve il
)

L& = |1 h I
rinding whee R

f

Columin

Tabla

Basa

Fertical spindfe reciprocating fablfe surfoce grinder

7. List the advantages and disadvantages of gear shaping process. ( AU Apr 2010)

Applications
1. Gear shaping is used for generating both internal and external
Spur gears.
2. Helical gears can also be generated using special attachments.

Advaniages

1. Both internal and external gears can be generated.

2. Various sizes of gears ean be generated using single cutter.

3. Special gears of non-conventional type gears such as elliptical
pear, face gear, cluster gear can be cut.

4. Very high degree of accuracy can be obtained due to removal
of uniform size of chips.

5. As the cutting action is continuous, the rate of production will
be high.

6. Mechanism is simple.
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DESIGMNATION OF GRIMNDING YWHEEL

8. Give the speqifiation pfgrindipg wheek (AU DEC2000) xnna sureix

e e X § Tag =4 R 17
Manufacturer’s Manufacturers
b v Ay mbol Type symbol

(usc option:ll (usec optianal}
Aduiniinam
ﬂ?“_r!“ 7 Lreiise | Oppen
Silicoo I (o
carhide O = 10 WY otritied
. . 3 It B-Resinoid
Cimarsce  hdedivm 3t -1 bk
€3 g de— LZ iF e
= = = 11 1-Shellac
ii ig 7 S 8B e e
20 &0 = IS -Orxychiloride
24 ]
Caradef Soft Twicdium Eliam }

ABCDEFGHIJHKLMNOPLGRSTU
Troffan soordorad maarfifRg Syyrera

The Tndian stundocds lostituiion (15 S51-1054% has specilied o
standsrd svstcmn of marking the prinding wheels., According o this
syvsteaTl, Lhe Lollowing, cloments arc ropprosented ina wlie LT ke orrler.,

9. What is meant dressing and truing of grinding wheel? ( AU Dec 2009)
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Dressing
1t is the provess of loading and breaking away the glazed surface so
hat new sharp abrasive particles are again present to work for efficient
:utting is called dresxing. Dressing is done nsing the tool called dresser.

Grinding wheel
Stee| whesl

Star wheel dresyer

There are various types of dressing tools available.
a) Star dressing tool
b)Y Round abrasive stick
¢) Diamond dressing lool.

shows dreszsinge prinding wheel using, a star wheel dresser.
Star wheel is a stecl whee!l having hardened teeth on the periphery. The
dresser is guided by the tool rest. The grinding wheel runs at a slow

speed.
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Grinding
wheal

Abrasive stick
Abrasive stick dresser
The dresser is pressed against the face of the revolving wheel anc
moved across the face to dress the surface. This type of wheel dresser i:
used for grinding coarse grain abrasive wheels. Round abrasive stick
type of dressing tool consists of a steel filled with a bonded abrasive
The end of the tube is held against the wheel and mowves across the face.

: Diamond holder

Iriczrrrcrnred ripy drexser

The grinding wheel used for precision and high finish grinding is
dressed by a dresser having diamond tip. The diamond tip is hold in a
holder and moved across the width of the wheel. Only the pointed tip of
the diamond does the dressing. The helder is inclined at an angle shown
in fig 4.4, Very light material is taken in diamond dressing,.

Truing
Truing is the' process of trimming the cutting surface of the wheel

to run true with the axis. By truing, the cutting surface of the worn out
wheel can be shaped to the original form. It is also used to produce the

required contour for form grinding. Truing is done with a diamond-

truing toel. The process is similar to dressinz.

14
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10. Briefly discuss about the different types of abrasives used in a grinding wheel. ( AU Dec 2008)

Grinding wheels are made up of small abrasive particles hei
together by bonding material. Thus, it forms a multi-edge cutter,

Abrasive is a hard material. Tt can be used to cut or wear awas
other materials. Small abrasive particles are used in grinding whee=
They are called abdrasive grains. Abrasives may be classified into two
lyvpes.

{i) MNatural abrasives
{ii) Artificial abrasives.
I Natural abrasives
These are produced by uncontrolled forces of nature. These are
abtained from mines. The following are the natural abrasives.
a) Sandstone or solid quartz.
b) Emery (50 to 60% crystalline 450 + Iron oxide).
¢) Corundum (75 to 90% crystalline 45,0, + Iron oxide)
d) Diamond.

Natural abrasives lack uniformity of properties and reliability have
=een largely replaced by manufactured or artificial abrasives.

2 Artificial abrasives
These are manufactured under controlled conditions in closed

siectric furnace in order to avoid the introduction of impurities and to
mhieve necessary temperature for the chemical reaction to take place.
These abrasives have better cutting properties and higher efficiency than
==tural abrasives. The various manufactured abrasives are

a) Aluminium oxide.
b) Silicon carbide.

c} Artificial Diamond.
d) Boron carbide.

e) Cubic boron nitride.

2} Aluminium Oxide (Al; Oy):

It is the crystalline form of aluminium oxide. This abrasive carries
very hard and tough grains having sharp cutting edges. It is
=znufactured by fusing mineral Bauxide in an electric arc furnace
=ixed with coke and iron scrap. Here, iron scrap acts as a flux. After
fusing, it is crushed, washed and treated with alkalis. Again, it is washed

— 20d finally, ground.

15
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. HOMNING,
11. Describe HQpIng progess- (AY DEL2007),  rocess used for finishing previously

machined surfaces. It is mostly used for finishing internal cylindrical

surfaces such as drilled or bored holes.

The tool used called o forre is 1 bonded abrasive stone made in the
form of a stick. Although honing enables the maximum stock removal
out of the entire surface finishing operations, this higher stock removing
capacity enables the application of honing for correcting slight out of
roundness or taper. The usual amount of stock left for remowal by
honing is from O.1mmr 1o 0.25p0n. Honing is performed at relatively
slow speeds in tne range of 10-30 rmreires i,

The #Acring tool works more or less in the same sway as an

expanding reamer. The honing stones are so held in a Aolader or proarndred
that they can be forced oubwards by mechanical or hydraulic pressure
Aduminivm oxide, silicon carbide or

against the surface of the bore.
wvitrificd or

diamond grains of suilable grit are bonded in resinoid,
shellac bond to form the honing stones usually carrving impresgnated
traces of sulphur or wax for longer tool life and better cutting action.

F—_ Homing
WVaropiace stono M ndrel

Aoy pler

A fraxrzed fnorning roof card foning process

12. Express centreless grinding process with neat diagram. ( AU Dec 2007)

ME 6402 / MT - Il 16 PEC/MECH




ME6402-MANUFACTURING TECHNOLOGY -l

Centreless Grinding
The axternal centreless grinding principls is also applied to intermal
prinding. In internal centreless prinding, the weorlk is supported by threc
rorlls.

COne is the regulating wheel. the sccond an is a supportinge roll and
the last onc is pressure roll to hold the work piece against the support
and repulating rallz. The regpularity roll is a rubber bonded wheel, This
roll makes the work piece (o rolate.

Frassura rall

FRegulating

— I—-_.. WWiork picon [ T

I iSrinding
—— wihcool

A2 FIraFens prririofires

The grinding: wheel contact inside diamerer of the work picee
direcily and reciprocates about its axis tor piving the feed. The deplth of
cut is given by mowving rhe grindinge wheel in a crosswise direction. Lhe

pressura roll is mounted to swing aside 1o parmit loading and unloading.
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13. Explain thealrnsvees prineinget i dicgramef iu Bec2007)

In elecirochermical  szrindingz, machining:  takes placoc by beoibe
rinclings and chemacal reasciion, The sprrindings whes] imprenated wilh =
on— concdductive alyrasive acts as anodo and asyork acts as a cacthode, When
theo =supply iz given, porinding whieel rotates. A that tinec, clectralyte
smcex]ution is paassed troogzh ther mozcesle inm the gprindings =onc. Diac o thi-
cloctricgal Bridpec i3 complarcd botvoon ancocle @aondd catlsade, Flare, the
ok andd wswyhocl soc not made to contact dircctly. Ducs 1o rotatinnge, action

of the grinding wheel, the electrolyte is passed the work at higher speed.
So, the metal is removed by both abrasive and electrolyte action.

In case of abrasive jet grinding, only the electrolvte used in
electrochemical grinding is replced by abrasive jet. But grinding process
is carried out in the same manner as that of electrochemical grinding as

shown in fig.

Grinding wheel = e
T | DC
Abrasive jet @ _E"pph"
nozzle I O L 1 - =
——— \.‘ o Abrasive +
@ Workpiece
Abrasive jer grinding
Production Of Abrasive Jet
Comgmssnr
Ajir inlet

I I— N _‘R\/J’/‘C onvergant-divergent

inlet noz=zle
Abrasive B e
;:uwder — Z= % Mixing
e = = chamber
Convergant
nozzle

Abrasive jet production
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14. How do you classify cylindrical grinders? What is the difference between “Plain and universal “cylindrical
grinder? ( AU Dec 2006)

Plain centre type evlindrical grinding macftine:
A plain centre type cylindrical grinding machine is shown in fig.
These grinding machines are used for grinding mainly cylindrical

parts. They are also used for grinding parts such as tapers, fillets,
contoured cylinders etc. The grinding machine consists of various parts.

Grinding wheel
Head slock

\ Work piece Tailstock
ﬁ\
[ 4
Upper
table

/ Lower
1 table

Base Adjustable trip Table reversing Movement of the
dogs for reversing table lever table for feeding

Plain centre type cylindrical grinding machine

1. Base

The base is the main casting that rests on the floor and supports the
parts mounted on it. On the top of the base, horizontal guide ways are
set on which the table slides to give traverse motion to the work piece.
The table drive mechanism is incorporated in the base itsell.

2. Table

There are two tables such as upper table and lower table. The lower
table slides on the guide ways of the bed and provides traverse feed or
longitudinal feed of the work past the grinding wheel. It can be moved
by hand or power within the limits. Adjustable dogs are provided at the
side of the lower table. These dogs can be set up in proper place to
reverse the table of the end stroke.
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The uppaer table is mounted on the lower table and it carries headstock
and tailstock. The headstock and tailstock can be adjusted according to
the length of the work picce. The upper table can be swiveled and
clamped in position over the power able. The maximum angle of swivel
is 107 on either side. The swiveling is used for grinding tapers.
F. Aeadsiock

The headstock supports the work picce by means of a dead centre.
The work pisce is driven by headstock through dog and driving pin. A
separate motor is housed in the headstock to rotate the work piece.

. Taifsrock
The tailstock can be adjusted and clamped to accommodate

different length of work picces. The work picce is held in between the
coentre ol headstock and tailstock.

. Wheel Road

The wheel head carries a grinding wheel and rotated by a motor
housed in the headstock. The wheel head iz placed over the bed ar its
backside. The whesl head can be moved perpendicular to the table ways
by hand or power. This movement is the cross feed.

MHorfking prirnciplc

The work picce is held between centres. It is rotated by a dog or
faceplate, The grinding wheel also rotates abowut its own axis in the
opposite direction of work. The grinding wheel is fed by hand or
automatically towards the work piece for successive cuts.

In most of the cases, the work speed is selected botweesn 20 and 30
surface speed meters poer minute Csan.paom.)y. Wheel specd is wusually
selected between 1500 and 2000 san.pam. The depth of cut at each
reversal is from Q.02 S e o O.1 2% men for rough grinding,. For finishing.
it =hould be rom 00125 to 00625, 1The longitudinal feed s

depending upon the rigidly and power of the machine which varies from
0.25 to 0.75 of the width or wheel's face.

(i} Cernitre tvpe rniversal grirrader:
..--""'_'_._—

Vwhealhaad swivel

Upper tabla

Headatock awivel

vl
.

—=l- J —

—. -

// Table traverse

Figr. .17, Universal grirnder

Center type universal grinders are widely used in tool room for
grinding tools. The (features of this machine are similar Lo those of plain
grinders but in addition, it is provided with the following features.

1. The centre of the head stock spindle can be used as alive or
dead. The work can be held and revolved by a chuck. [t can
alzo be held between centres and revolved.

2. The wheel head can be swiveled in a horizontal plane in any
angle. The wheel head can be fied in the inclined direction also,

3. The headstock can be swiveled to any angle in the horizontal
plane.

4. The wheel head can also bhe arranged for internal grinding.

19
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15. Describe the use of cutting fluids in grinding.

CLITTIRG FLILINIDS IM GRIMMODIRC
i It cools the vworkpisoes

Weatcr solutlons are lliguids thar consist of wraler weidls
= nibhetic additives i ordocr g =] increnses il svesllinTegs
performance and prevent corrasian. Such fluids contain no
oil cand provide pood ocoolins perfosrramaances Pl P daror
Tubrricaticon parfarimmncc.

Ciid It acits as a lubricant and reduce friction betwvween the chips.
wvrark priece amnded Erincdirngs wwheeel

Emulsions consist of water with an admixtuare o 2Z2—
Sd ol il im o an extremely linely distributed form. Sulphur
e chloarine additives momay Aalsos her pessescd s T2 additives,

Cultinge oils are composcd of a mineral oil base wwith
TP -ty aacladitives, CCultimng «ils proorvicle ae=Tfective lubricaticomn
st peoroirsr cocslisge, Wator solnitinmns nares miaosst suitabhle swbsens
p=rivnedirigs itk cliznrrecrracl bl BR=Tt £ Fimulsions oy wsesod
Nnoawwadary=a tfior the majority of Erinding operrations boocoanses
they arc coolopeically boneficial and perfornm adoeogeoeate e

CIiiy It romowvos chip=s iToim Lhae caorilacl fsurd e,

16. Explain gear hobbing process over other gear generation processes. ( AU Dec
2006)

Gear Hobbing Process

In addition to the gear shaping process another process used for gear generation is gear
hobbing. In this process, the gear blank is rolled with a rotating cutter called hob. Gear hobbing
is done by using a multipoint cutting tool called gear hob. It looks like a worm gear having a
number of straight flutes all around its periphery parallel to its axis. These flutes are so shaped
by giving proper angles to them so that these work as cutting edges. In gear hobbing
operation, the hob is rotated at a suitable rpm and simultaneously fed to the gear blank. The
gear blank is also kept as revolving. Rpm of both, gear blank and gear hob are so
synchronized that for each revolution of gear bob the gear blank rotates by a distance equal to
one pitch distance of the gear to be cut. Motion of both gear blank and hob are maintained
continuously and steady. A gear hob is shown in Figure and the process of gear hobbing is
illustrated in Figure .The hob teeth behave like screw threads, having a definite helix angle.
During operation the hob is tilted to helix angle so that its cutting edges remain square with the
gear blank. Gear hobbing is used for making a wide variety of gears like spur gear, helical,
hearing-bone, splines and gear sprockets, etc

@ e Ty
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Three important parameters are to be controlled in the process of gear hobbing indexing
movement, feed rate and angle between the axis of gear blank and gear hobbing tool (gear
hob). A schematic diagram of the setup of a gear hobbing machine is illustrated in Figure .The
aims of hob areset at an inclination equal to the helix angle of the hob with the vertical axis of the
blank. If a helical gear is to be cut, the hob axis is set at an inclination equal to the sum of the
helix angle of the hob and the helix angle of the helical gear. Proper gear arrangement is used to
maintain rpm ratio of gear blank and hob

Ceawz ran:
marmrh

Lo el &y ich | e L
Inot e _..-':"':"_\2—1-.-"' 3
e

= =g werm
behep For Crm Habling Al ackise
The operation of gear hobbing involves feeding the revolving hob till it reaches to the required
depth of the gear tooth. Simultaneously it is fed in a direction parallel to the axis of rotation. The
process of gear hobbing is classified into different types according to the directions of feeding
the hob for gear cutting. The classification is described as given below.
Hobbing with Axial Feed
In this process the gear hob is fed against the gear blank along the face of the blank and
parallel to its axis. This is used to make spur and helical gears.
Hobbing with Radial Feed
In this method the hob and gear blanks are set with their axis normal to each other. The rotating
hob is fed against the gear blank in radial direction or perpendicular to the axis of gear blank.
This method is used to make the worm wheels.
Hobbing with Tangential Feed
This is also used for cutting teeth on worm wheel. In this case, the hob is held with its axis
horizontal but at right angle to the axis of the blank. The hob is set at full depth of the tooth and
then fed forward axially. The hob is fed tangential to the face of gear blank.
Advantages and Limitations of Gear Hobbing Process
(a)Gear hobbing is a fast and continuous process so it is realized as economical process as
compared to other gear generation processes.
(b)Lower production cycle time, i.e. faster production rate.
(c)The process has a larger variability’s in the following of sense as compared to other gear
Machining processes.
(d)Capable to make wide variety of gears like spur gear, helical gears, worms, splines,
sprockets,etc.
(e)Process of required indexing (named so) is quite simplified and capable to make any number
Of teeth with consistent accuracy of module.
(HA special type of gear named harringbon gear cam be generated by gear hobbing exclusively.
(g)Wide variety of batch size (small to large volume) can be accommodated by this process.
(h)Several gear blanks, mounted on the same arbor, can be processed simultaneously.
(DHob is multipoint cutting tool having multi cutting teeth or edges at a time few number of cutting
edges work so lots of time is available to dissipate the generated heat. There is no over
heating and cutting tool.In addition to above mentioned large number of advantages there is
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one glaring limitation of the process of gear hobbing. That is manufacturing of internal gears

IS not possible
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Unit V- CNC Machine Tools and Part Programming

Part A

1. List the differences between NC and CNC.( AU Apr 2011)

S.No | NC Machines CNC Machines
1 NC system is produced in sixties and used electronic | It employs a mini or micro
hardware based upon digital circuit technology. computer to control machine

tool and eliminate as far as
possible, additional hardware
circuits in control cabinet.

2 Less flexibility More flexibility

2. What are linear bearings? ( AU Apr 2011)
A linear motion bearing or linear slide is a bearing designed to provide free motion in one dimension
.Linear motion bearings are widely used to guide, support, locate and accurately move machinery
components and products in a wide range of automation application.
3. Mention the type of ball screws. ( AU Dec 2010)
Ball screws can be classified as follows;
(1) By ball circulation method
(a) Return pipe type
(b) Deflector type
(c)End cap type
(2) By preloading method
(a) Fixed point preloading method
(b) Constant pressure preloading type.
(3) By screw shaft
(a) Precision ball screws
(b) Rolled ball screws
4. What are feed drives? ( AU Dec 2010)
Feed drives are used to drive the axis as per the programme fed in the CNC machine.
5. What are the types of motion control system used in NC machines? ( AU Dec 2010)
(a) point to point or positional system
(b) Straight line or paraxial system
(c) Continuous path system
6. What is meant by APT language? ( AU Apr 2010)
It is the abbreviation of automatically programmed tools.APT program is used to command the cutting
tool through its sequence of machining process.APT is also used to calculate the cutter positions.APT is a
three dimensional system controlling up to five axes including rotational coordinates.
7. Compare a closed loop NC system with open loop system. ( AU Apr 2010)
‘ S.No ‘ Open loop system ‘ Closed loop system
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1 No feedback about the result produced | Instantaneous feedback about the result
due to open loop produced
2 No reference for the results Definite reference for the results
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10.

11.

12.

13.

14.

15.

16.

17.

What is a preparatory function? How is it important in CNC programming? ( AU Apr 2010) Preparatory
commands which prepare the machine or tool for different modes of movement like positioning
contouring , thread cutting and also proceed the dimension word .They are grouped .Group cannot
affect each other. Only one function from the same group can be at the same time.

State the limitations of CNC machine tools. ( AU Dec 2009)

(i)CNC machines are more expensive than manually operated machines, although costs are slowly coming
down.

(ii) The CNC machine operator only needs basic training and skills, enough to supervise several machines.
In years gone by, engineers needed years of training to operate centre lathes, milling machines and
other manually operated machines. This means many of the old skills are been lost.

(iii) Less workers are required to operate CNC machines compared to manually operated machines

What is a canned cycle? ( AU Dec 2009)

Canned cycle is a combination of machine moves that performs anyone particular machining

function such as drilling, turning, milling, boring etc.

Define NC. ( AU Dec 2009)

Controlling a machine tool by means of a prepared program is known as Numerical control or NC.

Name the major elements of NC machines. ( AU Dec 2009)

(i) Tape reader

(ii) Mini computer

(iii) Servos and interface logic

(iv) Motion feedback

What are the classifications of NC machines? ( AU Dec 2008)

(i)Point to point NC system

(ii)Straight cut NC system

(iii) Contouring NC system

What is the difference between incremental and absolute system. ( AU Dec 2008)

(a) In absolute programming the distance at my point at any instant will be measured from the origin
(X=0, Y =0).

(b) Whereas in incremental programming, the instant point will be noted as (X =0, Y = 0) .Further

measurement will be made from the particular point only.

What is the role of computer for NC machine tool? ( AU Dec 2007)

Computer numerical control is an NC system that utilizes stored program to perform basic numerical

control functions .Mini or micro computer based controller unit is used.

What is point —to — point (PTP) system? ( AU Dec 2007)

It is also called positioning system. The objective of the machine tool control is to move the cutting tool to

a predefined location. The speed or path is not important in this system.

What are G-Codes and M-Codes? Give examples. ( AU Dec 2006)

# G- Codes are preparatory function codes which prepare the machine or tool for different modes of
movement like positioning, contouring, thread cutting etc.

# M-codes are miscellaneous function codes which denote the auxiliary or switching information
such as coolant on / off, spindle speed etc.
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18. List the commonly used coordinate Systems are enable to
(a) Cantilever construction
(b) Bridge construction
(c) Column construction
(d) Gantry construction
19. Write down the types of statements in APT language. ( AU Dec 2006)
(a) Geometric statements
(b) Motion statements
(c)Post processor statements
(d)Special control or auxillary statements

Part B

1. Narrate the design considerations of CNC machines. ( AU Apr 2011, Dec 09)
1. Static load

2. Dynamic load
3. Thermal load
4, Guideways
5. Feed drive:

1) Servo motor,

2) Mechanical Transmission System
6. Spindle / spindle bearings

1) Hydrodynamic

2) Hydrostatic

3) Antifriction
7. Measuring Systems:

1) Direct

2) Indirect
8. Controls, Software and user interface
9. Gauging
10. Tool monitoring systems:

1) Direct

2) Indirect
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2. Discuss about slide ways used in CNC machine tools. ( AU Apr 2011, Dec 10)
SLIDE MOVEMENT ELEMENT

Precise positioning and repeatability of machine tool slides are
the major functional requirements of CNC machines. The inaccuracies
that are caused are mainly due 1o the atick slip motion when plain Omeal
to metal contact) slideways are used.

Ta fulfill the requirements of elimination of stick-slip, there are
different slideway systems such as rolling friction slideways and
slideways with low friction. These have low wear negligible stick-slip,
good wvibration damping easy machinability, low price and low
cocfficient of friction properties,

Combinations of Machine Tool Slideway Systems

Teabie
Plein Rolling frictiomn
(Mectal to metal) l_l-_-ail..'ur motion system
Cl -l with recirculating bars
Cl - Steel recirculating rollers.

Stecl-Steel
Plastic - CI1

Plastic - Steel

In addition to this, both hydrostatic and aerostatic slide way
systems (s in coordinate measuring machines) can also be used.

The Reguirement of a Good Slideway System
A pood slideway systeim must possess:
1. Low co-efficient of friction at varying slide velocities.
2. minimum difference between static and dynamic friction co-
efficient - positive slope for friction - velocity characteristics.
3. Low rate of wear.
4. High stiffness m the sliding joinis,

3. Describe the spindle drives used in CNC machine tools. ( AU Apr 2011)

DRIVE SYSTEMS
Basically the MC and CMNC components are divided into twe
groups, They are
. Electromechanical devices
2. Digital Circuits

Evary system includes z drive which converts the clectrical
command  signals o mechanical maotions, These are known as
edectramechanical devices, Drives for NOC and robot systems are
hvdraulic actuators, DC motors or stepping motors. The seleclion
depends upon the power requirements of the machine tanl and the power
sources available,
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AC Drives
MMowadays, CHRNOC manufacturers started o use Alternate current
motors as drives o ChROC machine tools. AC molors are sometimes
referred to AC synochromotors which would operate without brushes and

eliminates one of the main maintenance problems associated with de

MOTors.
Frrirmciple of operariorn

The velocity of the AC synchromotor is controlled by manipulation
of the woltage frequency supplicd to the motor. The frequency
manipulation requires the use of an electrical inverter. The inverter
contains a DC power supply and the circuit inveris the DC voltage into

AC voltage with a continuously contrallable frequency.

Adfvarnrragres of A prrofor over D20 preoror
1. AC motors are more reliable than DO motors
2. AC drive provides stable and smooth operation
F. AC cooling system allows high-speed, high outpul with
CcOmpact size,
4. AC motors are free from brushes which avoids

maintenance.

Iriveeclvarrfages of A C dfrives
L. Invertars used for converting DC into AC are very costly.

2. Size of the inverters is big which ococupies more space.

Direct Current NMotors
Direct current () motors allow precise control of the speed over
a wide operating range by manipulation of the voltage applied to the
imotor. They are ideally suited for driving the axes of smalli-to medium-
sized ™NC machines and robots. DO motors are also used to drive the

spindle in lathes and milling machines, when a8 continuous cantrol of the
spindle =speed is desired.

Frimoiples cf opperarforn

Surmmabuire
creaflcan ) =~

BErushes v

Loroied

A meprararely oxcolifod Jdoe nrorer

The [NZ motor is actaally a DC machine which can [unclion sither
AZ A Imator or as a gencratoer. The principle of operaltion of a DO machine
iz based on the rotation of an armature winding williin @ magnetic Feld.
The armanue is the rowting member, or rotor, and the field winding is
the stationary member, or stalor. 'hoe armature winding is connected to a
comnmator which is a cylinder of insulatcd coppor 2egmoents mannnted
oTl the Fofor- shall. Stalionary carbon brushes which are connected ro the
machine rernminals are held apuinst the commutator surtace and cnable
the transfor ol a PO current to the rotating winding as illusirated in iz
5.5,

For the case in which the IDC machinege serves as a gendarabtor, the
molor ig turned ol a constant speed by an external device connected to the
shall. 'he gencrator receives the mechanical enersy firom the shaft and
converts it into clectrical energy which is prowvided through the anmaturc
cutput terminals. Ry confrast in a motor, clectrical encrgy is supplicd to

the armanwe fHiom an extennal 0O source and the motor conwveres it into

mechanical enargy.
e
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4. List the difference between manual and computer assisted part programming. ( AU Apr 2011, Dec 08)

MLV Converntional

yysiern?

N wpsfen

I. It requires more

el weork.

3 Skilled lalhionmr s
needad.

5. Less accuracy is
obtained.

4. | The system has

less flexible.

5, Parl programming
is not required.

G, Machining is donec

every lime.

[ e Simulation cannot
be dane.

a. It is more suitable

for less

production ratc.

It reguires less

manual work,

[oas skill is cnough.

More accuracy i5
abiained.

The gyvstem has
medium flexible.
Part programming is
used.

Programming and
punched tape are
read each time.
Simulation is also
possille.

It is more suilable in
medium production
rate.

It requires |ess
manual waorl.
Less ahill is

cnougzh.

Maore accuracy 13
obitained.

The system has
maore flexible.

Re - pr{)grammin%
is easy.

Only one time, the
tape is read and
storing isl
possible.

Simulation is also]
possible.

More suitable ﬂ:MJ\
mass production. |

5. Explain the following in CNC machining. ( AU Dec 2010)

(a)Linear Interpolation
(b)Circular Interpolation

(c ) Cubic interpolation

Interpolation in NC machining is required to calculate the
intermediate points of a curve or straight line when its starting
and end coordinated are given. Interpolation may be linear,
circular or cubic/parabolic. The tvpe of interpolation used in NC
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machine depends on which the given profile is approximated with
the help of straight line, arcs of circles or segments of parabolae.

fexd Lirrecrr iriferpolcarion

Linear interpolation is mostly uased npproximomte straagcht
limnes. Consider the interpolation of a straight line AB shown in
Figure, having (x;, ¥1) as starting point and (x:, ¥2) as end point.
The coordinates of successive intermediate points are calculated
from the considernmtion that distances x: — 2 and v — »; must be
traversaed in egual timme. This implies that the cutting tool showld
move along line AB at constant speed.

v -
= (. }"'.e}
A/
2
L8

[ &S |
-4

Lincar interpolation can also be employed to approximate
curved profiles. In this process, the curve is represented as a
saeries of finite stradight line incremoents. The length of these finite
increments should be such that the profile obtnined by theair
scqguential joining 1fits the curve within the reguired tolerances.

) frecendar inrerpolcirfcors

Clhircular interpolation is mostly used Iin machining of circles,
arcs ol circles and profiles consisting of different radii. For
machining an arc using this method, the coordinates of the
starting and end points of the arc, radius of the cirele, coordinates
of the contre and direcction of movement neocds to be programrmed .

Clircular inter polation is basically similar 1o linear interpolation in
tha wway that the circular interpolation also breaks the arc profile
into extremely small straijght lines. However, the operational
difference is significant as the required number of coordinates is
calculated 1in the case ofF circular interpolation by the interpolator
which generates the controlling =signals that mowve the cutting tool

along the propraommed arc.

() Cleelriccopraroalalic infcrpofclions %

Parabolic intocrpolation is pasrticularly suitable in machining
complicated profiles which are free-formed as in the automotive
or acronauutical imdusires., Cubic interpolalion is based om the
Parabolic equation which is very flexible and can be made o Ot
almost any curve., The parabolic interpolation can be emplowved in
two modes: tangent and three-point. The tangent parabola is
tangoent o the curve at the beginning and and of the span. The
threce-point parabaola joins three non straight line points on the
curve in a trajoectory which is cither a complete parabala or a parct
of it. In the first method, maximum erfor occurs atl the maddle of
the apan where as il occurs half way betvween the middle and
stairting or end points in the second case.
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The CMNC machines are designed to perform a number of
aoperations in a single selling ol the job. A number of tools may

6. Wltthgqq‘gélilfaa;[_&hﬂe%gglalqﬁfbe V\f?lrgn Luf‘gplct part. In a manual machine. the
toals are changed manually whenever reguired. In oa ONOC
machine, tools are changed through program instructions. The
tools are fitted in a tool magazine or drum. When a tool needs to

e changed, the drum rolates Lo an emptly position, approaches the

ald tool and pulls it. Then it again rotates to position the new tool,

fits it and then retracts. This is a typical tool changing sequence

alfan auvltomalic tool changer (ATC)
The concept of the ATC 1s that the range of tools for
specific job shall be made available for automatic selection and

fa

positioning. ATC cab he

Drum Type
For holding small number of toals usvally nat mere than 30.

Stored on periphery of drum and tool search specd is faster.

Chain Type

For more number of tools (40 or more), tools search speed is
less.

As soon as the tool selection command is received by the
svstem, the selected tool cc-rfv;s to a fixed place known as tool
change position. The selected ‘tool is transferred to the spindle
Irom magazine after the previous tool is transterred to the
magazine from spindle. This is called tool change cycle
Advantages:

{a) .Lmes changed in seconds instead of hours.

(h) Increase operator salety by changing tools autematcally.,

(c) Change tools in seconds for maintenance and rcpair.

(d) Increase flexibility.

(¢) Heavy and larpge multi-tools that are aulomatically

exchanged.
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7. Explain the main difference between point to point and continuous path of numerically controlled
machine tools. ( AU Apr 2009)
There are three types of NC used for motion control. They are

1.  Point to point NC system.
2 Straight cul NC svstem.
3. Contouring NC system.
1. Point to Point NC system
It is also called positioning spstem. The objective of the
machine tool control is to move the cutting tool to a predefined location.

The speed or path is not important in this system.

2, Straight cut method NC system

This system is capable of moving cutting tool parallel to one of
the major axes at a controlled rate for machining. It is preferred for
milling operations. Hereg, it is not possible to combine more than a single
axis direction. Angular cuts are not possible.

3. Contouring NC sysiem

It is a complex and flexible method of tool control. It is capable
of performing both point to point and straight-cut operations. More than
one axis movement of the machine tool is possible. The path of NC
cutter is continuously controlled to generate the desired peometry of the
work piece. This system is also called as continuous path NC sysiem.

8. Explain the various elements of NC machine with closed loop control system. ( AU Apr 2008)
Every control process, and NC system tool, may be designed as
an apen-or a closed-loop contral. The term open-loop contral means
that, since the loop is open there is no feed back and the action of the
controdler has no reference 1o the result it produces.

Stepper motor MiC slide
= |
[tanzlator | I Bl { ]
.| r /
Lommarnd Lead soraw
a.gnal

from MU

Open loap machine slide control

The epen-loep NC systemis are always ol digital Lype and are using
stepping motors for driving the slides. A stepping motor is defined as
one whose cutput shaft rotates through a fixed angle in response to an
input pulse. The stepping motors are the simplest way for converting
digital electrical signals inte proportional moment. So, they are a

relatively cheap solution to the control problem. Since there is no check
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on the slide position. the system accuracy is selely a function or the
motor's ability to step through the exact nuinber of steps provided at the
iryput

Comunard shgnal Cornparator

froem RWICL) {Error detsctor)
(S 1 ﬁt’"mm‘..

,ikmpl!lﬁr_-r sz _r_lﬂcb‘lﬂr
DCirive :
PR i

>+L it slide l

Lis :
P asiticm f"nr:’e:tlun {1 00-8213.53) (8% Senm)
Compar s nignal
Food back =igral
o — RAC Tranaducor |

Fosition mmeasurineg oawioe
[(Food back davica)

Closcd loop positioning controd

In closed loop, fecd back system is used o close the loop. Fosilion
trnnsducer acts as a feed back device. Figure 5. 16 and 5.17 compare an
open-luop and a closed-loop digital contral for one axis ol notion. The
closed-loop contrel measures the axis actual position and compares it
with the desired reference position. The difference between the actual
and the desired walves is the error, and the contral is designed in such a
way as lo eliminate or to reduce the errar 1o a minimuome. In this cases, the
system is a negative foed back one,

9. List any five motions and control statements of computer assisted NC programming and explain. ( AU Apr

2009)
COORDINATE SYSTEMS

To determine the sequence of positions and movements of the
culting tool relative to the workpiece, it is neccessary to establish a
standard axis system. Two axes X and Y are defined in the plane of the
tuble: The Z axis is perpendicular to this plane and movement in the 2
direction is controlled by the wvertical motion of the spindle. The positive
and negative directions of motion of the tool relative to table along these
axes are shown in fig

"3

- i ey

-X f,-‘""‘/ T N
// L/Q\

¥
-

Coordingte system for milling and drilling process

There are 3 rotational axes a, b, ¢ as shown in figure These
axes specify angles about the X, Y, and £ axes, respectively. To
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differentiate positive from negative angular motion, the right-hand rule
is normally used. Using the right hand with the thumb pointing in the
positive linear axis direction, the figures hand are curled to point in the
positive rotational direction.

For turning operations, bwo axes are required (o comimand the
movement of the tool relative to the rotating workpiece. The Z axis is
the axis of rotation of the workpart and X axis defines the radial location
of the cutting tool.

Zero Points and Reference Points
Origin is considered as zeropoint of the coordinate system. MO
machines hawve either of two methods for specifyving the =zero point.
They are fived zero and floaring zero. In fixed zero, the origin is always
located at the southwest cormmer (i.e) lower lefi-hand corner of the table
and all tool locations will be defined by positive X and % coordinates.

In floating zero, the machine operator set the zero point at any
positions on the machine table. The part programmer decides the zero
point to -be located. This is also known as reference point. Al the
beginning of the job, the operator moves the tool under manual control
to some "targcet point' on the table. The target point (s some convoenient
place on the workpicce or table for the operator to position the tool.
Then the operator presses zero buttons on the machine tool which tells
the machine as a zero point.

Macline ool axis sVsrenr

10. Describe the spindle and feed drives. State the requirement of the drives of CNC machine tools. ( AU Dec

2010)
In CNC machines, large wvariation of cutting speed is

required. Normally, cutting speéd varies from 10m/min to
1000m/min which are provided by spindle drives based on the
programme. Further, the speed is generally infinitely variable.
Hence to provide such a control generally DC motors are used.
The speed is controlled by wvaryving the voltage infinitely.
However, microprocessor controlled frequency converters are in
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ME6402-" oo for current gcncru.t.iun CHNC machine tools. AC notors are
alzas uwusaed asz spindla drives many CNC machines., The
advantagpe of using the AC drive Moo spindle is that it can also be
uvsed for positioning the spindle axi=s such as in turm mill centres.

Classification of spindle drives with type of contraller Tfor each
ity is as followsa:

in

Clazzificalion of spindle drives
= I

¥

A0 spindle drives

O spindle drives l

Separately excited 1 shunt

Squirrel cage induction
motor

Motor

Controller

= Thyristor {S5CR)
amplifier or

omitroe]ler

F dicroproocoessor based
pulse widtl modulated
(P hAY inverer

Speed control

= Microprocessor basad
seli=tunaed thyristor
plifaer ¥ Frequoncy wvedbor

Speed control control

3 MAuarmature and field
contral

Feed drive consists of a feed servomotor and electronic

conlroller. Unlike a spindle drive, the feed drive miolors has some
special characteristics, like constant torque and positioning. Alsao,
in contouring operations, several feed drives have to work
simultanecusly because of the requircment 1o (wllow o prescribed
path continuously. This requires a sufficiently

systen with high band width

damped servo.
matched
dynamic characteristics for differcnt axes. Feed drives that are

uscd in CMNO machine tools are:

iex, last response and

- DC servomotors

= Brushless DC servomolors

- AC servomolors

- Stepper motors

- Lincar motors -

Reguiremernts aof the feed drive in CNC machine

¥ Constant torque for overcoming frictional and weorking
lorce

¥ Infinitely variable drive speed with a speed range of at
least 1:20,000

¥ DMaximum speed up to 3000 rpm

¥ Possibility of smallest position increments like 1 -2 pm

# Four quadrant operation ahd quick response
characteristics

¥ Permanent magnet construction

> Low armature or rotor ineriia

¥ l.ow electrical and mechanical time constants

¥ Integral mounting [eed back devices

ME 64027 MT - 11
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11. Write the part program for the part shown below. ( AU Dec 2010,Apr 08)

B
: 2 g
ﬁT ) E =t I
» |.) o i [F '| :10 i I’.
L B me— Y T8 g
o B[;% T R
| 40 L LS ) _'&
Figure |
Y
0 X
Programming in incremental mode
Mol (&L L—60 X0 F80TI
MO2 Gl Z-20 X15
O3 GOl 0 X=5
™04 il Z-5X-5
M5 Go2 =35 X0
il GOl Z0 X5
MO MOZ
Programme in absolute mode
MO0 G0
OO Go2 KA X0
™o L L—=060 X0 Fa0 T1
’O2 LETh ] -2 X 15
™03 il £2—20 X110
B0 02 T35 IS
MNOs ool 7=l x5
e L2 o0l Z—ob X 10
™0 GO 20 Xo
™z oo ¥
™13 W02
ME 6402 / MT - II 13

PEC/MECH




ME6402-MANUFACTURING TECHNOLOGY -l

12. Write the part program for drilling holes in the part shown below. The plate thickness is 20mm. ( AU Dec
2009, Apr 08)

2 |
=+ = 1 (_l_,ﬁ | |
50 | | T |
Gﬂ| - i\"! b | |
I{ ?‘:"’T —|_ 1%_1_,”_ _'Jis
. B - ; + o e | _|_[
r._?-ﬁ.-| k-|| | f‘{ |
Ly el
I-—_I— L\ —"‘| || ||_ _“_+}=
+Z Y N - O N
| o= *
I 20
2V |__ . | x
C N10O G71 GOl
N110 MOGTI
Wizn  MO3S1000
M130 GO0 00 Y00 Z10
N140 GOl 720 Fi.5
MN150 GO0 x25 Y25 Z10
MIGH GOl 720 F0.5
N170 GO0 XS0 Y60 710
NI80 GOl F—20 FO.5
WIS GO0 HES a0 Z10
N200 GOl Z—20 FO0.5S
MN210 GOoo HBO Y15 Z10
N220 G0l L2320 F(.5
N230 GOD X80 Y00 Z10
240 GO0 200 W00 £10

MN250 H0O5 W02
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13. How is manual programming of a NC machine done

Basieally, we can write program in two ways, They are
| Absolule programming
2. Incremental programiming
The computer will be however informed 1o Interpretl prope riy.
The G codes for tha above DWwo Iypos are
Ci 90 - Absolule program ming
G 91 -Ineremental programiming

For example in abselute programming, the distance at my point at
any instant will be measured from the origin (=0, ¥=0).

Whereas in incremental programming, the instant point will be
noted as (X 0, ¥Y=0). Further measurement will be made from the
particular point anly.

The tollowing steps should be kept in mind while writing the
PECHETATTIITE,

. Fixalion of coordinate system.

. Reference of G and M codes

. Dimensions of work and tools.

. Locating the fixture and machine table.

. Speed and feed according o the work and ol mataerial.

Wb e e —

14. Discuss the advantages of computer numerical control system. ( AU Dec 2006)
Computer Numerical Control possesses a number of existing
advantages over conventional NC. These are
(i)  An increase in flexibility.
(i) An improvement in the possibilities for correcting
errors in part programming,.
(i) The possibility of using the computer's peripheral
equipment.
(iv) Tape and Tape reader are used only once for resulting
improved reliability,
{(v) CNC is more compatible.
(vi} CNC can accommeodate conversion of tapes prepared
in units of inches to the international unit system.

15
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F. Poirry ¥ Frriregd WO xyackersrr
iz also called Fmrzir:}n:r:ﬁ R r Pl mobjescciive w2l Liax

15. Wbﬂa&thﬁmﬁ@.reme.heiw&ae&pﬁﬁMmng.;ma ingg-ahd-aonteuing.mashinasie-{-AkkDac 2006)

The specsd or path is nol imporctant 1o this system.

. Srrersg izl cead sxve rHodd MO sy sroen

This swystem ixs capable of moving cutting too] parallel o one of
the rmajin axcs at a controlled rate for machining. 1L 1z proforccd for
millinge opcrations. Here, it is not passible w combine more than o single

axis directicoon. Anpular culs s oot possible

F. Errrxtrrre riragr YL 8 S at

1t iz & complax and flexible method of @wool control I is capatile
ot porforming bolh poinl Lo poaatt and straight-cut operstions. More tan
o mxis movoment of the machine taol is possiplce. U'he path of ™o
curter is continuously controlled to gonorate the desired geometey of the
waork picoec. This systemm is alko called s cearrlfdirrmecras ErEdFe PSUT spes faarr,

16. State a few typical applications where the use of numerical control would be justified. ( AU Dec 2007)
Advarniages

1. Cireater accuracy.

2. Lesser production cost per piece due to reduction in lead time
and also setup time.

3. Improved product quality and provision of high order of
repeatability,

4. High production rates as the machining conditions are
optimized and the non-machining times are reduced to a
minimum.

5. Less scrap due lo consistent accuracy and absence of human
EITU 5.

6. Reduced inventory in work-in-proccess (WIIP.

7.  Less operator skill is required.

8. Machine utilization is better.

9. Lower tooling cost,

10, Cycle lime is reduced thereby increasing tool life.

Disadvantares

The major disadvantages of NC machines are their costs and
requiremnents ol highly kKnowledgeable person in this lNeld. Long
preparalion lime required [or cach production series, Flexibility s not

there sinee maching is for only fixed eyele of operation.
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17. Destri compenenis:ohastape operated NC machine tool. ( ec 2008, Apr 10)
_F,_,.--F"'FF B —

i;—mb—:h | D
claswicas ~
o 1

== I
e =
= _:—""- - -
_ﬂ_ﬂ,—-—ﬂ" _,F--'""Fﬂ-
_'_'_.r"
o -._'_'_._,.r"'.‘
o ool & -
E e drivas " uE’nﬂw =l

AWrrrnaricael cortrof SYSTerE

The port propgsain i35 arranged  in the form of blocks el
infornaiion, The hliock sontains the numerical data required w prodoace
one seament of workpiecse. The punched tape is mesved forveard by o
black each tinee the cutting ol a scgment is completed. Dimensionad
lnformatian iz takon from the engineeriopE droaswiog. Dimensions ars
civen separately [on cach axis of molion (. ¥

18. Write short notes on APT language. ( AU Dec 2008)
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There are four types of statements in the APT language.
(i)  Cecometric statements
(iiy  Molion statements
(ili}  Posmprocessor statemenls
{iv) Special control or Auxiliary stRiements

f. Geomretele Statements

These statements are used o define the part configuration, which
includes points, lines, circles, planes, cylinders, ellipses, cones, weneral
conics and quadrics with a total of fifteen different surfaces.

The format used [or geometry staleinent is:
Symbol = peamerry type £ descriptive dafa.

2. Motion stalemenls

These statemeants are used o contro! he eutter path Wy gencrate the
part and include start-up procedures, point-to-paint oA, Suler
description and direction modifiers.

The format used Tur mation, statement iz
wiotion command / deseripiive duta

3, Foxiprocesser Siatsinenis

Ta write a complels part program, statements must be written (o
control the operation of the spindie,  feed, and oher featurcs ol e
maching tool. Theas are called poxipracessor SEmenis.

The postprocessar allows e trapsformation of a postprocessar
contrel statement into an apprepriate code of the control.
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The computer calls the part program instruclions oo bulk storage
and sends themn o ndividoal machines, It also receives data back from
19. Digeussrthe:impoestantidesiga featuresoflcN@mashinalteolsoicAliPe¢i2009)1 rime
between the central computer and the individual machine tools.
illustrates weneral configuration of DC system,

Main Difference between CNC and DNC
CHC System can do operations on only one machine at a time. But
Drirect Mumerical control invalves that at a time a larpe central computer

to direct the operations of a number ol separate WNC machines.

Advantages of CNC
Computer Mumerical Control possesses a number of cxisting
advantages over convenlional RO, These ars
(i1 An increase in flexibility.
{ii} An improvemenl in the possibilities for correcting
errars in part programiming.
(ii1y The possibilily of asing the computer’s peripheral
equipiment.
(iv} Tape and Tape reader are used only once for resulting
improved reliability.
(v ORC is more compatible.
(wi) CNC can accomimadate conversion of tapes prepared
in units of inches to the international unit system.

20. Under what conditions of production the numerically controlled machine tools are employed. ( AU Apr

2010)
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The indtial stapge lvolved o the devebopinosnt of a0 paoloiype O
miallinge maachine by retrofiming (hack T g convernitional tracer oill b
pariilion, Servi mechanismes hoave lor three moachine tool oxes. The Ficst
domo af the 20 prototype wios hoald T 1252 By 1955 the usefulness of

P ool liad bacen proorsi.
Shotly there afer. the machine tool buildeors begqony initietion of
Patl T s Ao

certait nEer incddusrries, sirfesme boilders workced o devices ponmericoal

theln alewcloprmnonl poojocis o folrodoce cornes

I their needs. Additiononl rosconrchos sseere

cortleoy]  iraecliirnes Lo sali
oinE o0 at NI

They developed port progromming lanpgoape which couuld  be
uacd foe MO imachines which  rosultcd irs the Antomatically
Frogranumed Tools (AT Toneguage, APT is utilized Lin moanny indosiries
ancl st ather lanmuaees are ascd on APT [anguage.

Thare are nombaoers: of probleoys in conventiconal MO machines
selvich Drewe rstbverboel thie pesschuioe tocsl ToaiTdees o seteke Tmgpreavest s
ir beersice T sest e

Home ol the problems arc

(i Part Propgranuming mistakes,
Ciid  Taom oplitmal speecl oo Geeds.
{iii) Punehod 1ape wonr and wear.
Givd Least reliable tape reader.

v lless inanapen el inlioicrnalior.

Te rectify thoe abovs anid problemes, the vse ol the ddigital compcler
hzs sal=o permiiiel sohsiandial imiprosvestents macle o the coprrols for
Lt

MFirect MMumerical Conrral (0RO was the fleat of the eonnputea
control avsemes o be inorodoesd acouied 19aE. In this ewolotion, the

20
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compuler of that era was quit large and expensive, ancd the only [ecasible
approach was @ use large compurer o control a number of machine
tools on i time-shared basis. The advamapge of DMNC was that a direot
control  link  between  he computer and the mechineg tool which
eliminates the punched tape input.

The next staoe afler getting less expensive COIMpuicrs  was
introducing single small computer te one machine mal. This concopt is
then called Connpaiter Mumerical Control (CTNOC). The CHC systems
were first commercially introduced around 1970, and they applied the
soft-wired controller  approach  to  good adwvantage. e standand
computer cantral  could bs adapted to various machine tools kry
propramming control funcliocns into the computer memory for particular
machine. Being less expensive, the machine tool builders design the
CHC control pancl as an integral part al the machine ool rather than as
n  separate  stand-alone  ecabinet.  This  reduces  the floor space
requirements for the machine. The very large seale integrated (VIS
circuite used in thess controllers are advanigeous 0o the machine too |
designer and v the miachings wser.

21. Define CNC and DNC. With a help of a diagram explain the working of NC machine tool. ( AU Dec 2008,
Apr 09)

The initial stage involved in the development of a prototype ™NOC
milling machine by retroflitting (back Ot) a conventional tracer mill jth
position. Servo mechanisms have for three machine ool axes. The First

demo of the NC prototype was held in 1952, By 1953, the usefulness of
MO concept had been proven.

Shortly there after, the machine tool builders began initiation of
their development projects to introduce commercial ™NOC units. Also
certain user industries, airframe builders worked to device numerical
control machines to satisfy their needs, Additional researches were
poing on at MIT.

They developed part programming language which could be
used for ™NC machines which  resulted in the Auotomatically
Programmed Tools (APT) language. APT is utilized in many industries
and most other languages are based on APT language.

There are numbers of problems in conventional ™MC machines
which have motivated the machine tool builders 1o seek improvements
in basic ™NOC system.

some of the problems are
(1) *art Programming mistakes.
{ii) MNon optimal speeds and leeds.
(iii) Punched tape wear and tear.
(iv) Least reliable tape reader.

(v) Less manazement information.

To rectify the abowve said problems, the use of the digital computer
has also permitted substantial improvements made in the controls for
MO,

Direct MNumerical Control (DMNC) was the first of the computer
control systems to be introduced around 1968, In this evolution, the
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compuler of that era was quit large and expensive, ancd the only feasible
approach was o use large computer to conlrol a number of machine
rools on i lhime-shared basis. The advamape of DMNC was that a dirsct
contral  link  bebtween  he computer and the mewhine tool which
eliminates the punched tape input.

The next stage aller petting less expansive  compurers  Was
introducing single small computsr to one machine ool This concepl is
then called Cownpirter Mumerical Control (OO The OO systems
weire first commercially introduced around 1970, and they applied the
soft-wired contreller approach  to  geod  advantage. One  standand
computer coanral  could be adapted  to various machine tools by
programming comrol funcilions into the computer momory foor particular
machine. Being loss expensive; the machine ool builders design the
CHO controel pancl as an integral parct of the machine (ool rather Lthan as
n  separate  stand-alone  cabinet. This  reduces  the floor  spaco
requirements for Lthe machine. Vhe wvery large seale inteorated (W15
cireuits used in these controllers are advanmpgeous o the machine toaol

designer and w the miachins wser.

NUMERICAL CONTROL SYSTEM
Contralling a machine tool by means of a prepared program is
known as Numerical Contral or NC.
Definition of NC System
A system in which actions are controlled by the divect insertion
of numerical data ar some point s known as MO seetem. The system

must automatically interpret at least some portion of this dama. A general
contfipuration of NC system is shown in fig

In NC systemn, the numerical data which is required for producing a
part 15 maintained on a punched tape called as pari program.

Comimans lines

i |

il
ﬂ_'r,f‘
#-amis drive 1;_
Y

Famantrachk
dAavkoa

[

Lrsacd—
3 r-axis drive BOTE W

e P
driwes

MNrrerical caredrel sysicm

The part progoum is armangsd in the furm  of blocks of
information. The block contains the numerical data required to producs
one seginent of workpices. The punched tape is moved forward by ons
block cach lime the cutting of a scgment is completed. Dimensionad
information is taken [rem the engineering drawing. Dimensions are
given separatcly for cach axis ot motion (=, ¥
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