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Hute ﬁﬁempt any FIVE questions.
Q1. [hlrhig-qnhmnal hirning npﬂ'athu, the iuhwlng datu was obtained :

Cuiting force N : =130 kg
Feed force ' S sk
“Rakéangle - : =10 degrees
~Feed A 7 =0.2mm/rev.
“’idl]mfwt g el
Chip thlclmm -+ =05mm
. Catfingspeed : , =110 mm/min,
i -Dﬂﬁrmiuzlhc folowing : . ;
" (i) - Chipthicknessratio . (ifiy Shearangle -
(i) Shesr siress T Shear-energy.

Adis. (i) 1 in the absence of any, dots on the machining constant, we shall be merchant's fission mls.m:m to
find out thn: shear plane angle, so, #rom equation .

: . oL 20+ A—6=90° :
| Where,  de=tanp=tanl05
W @ =10°,

90+ 10~ 2'5,5?

Thus, a8 j b= —I"—-dgTEBS 36?"

{if) ﬂaing equation, we have
A L 2w 02xd 5 .
SR
i LA g Tl 3
Ml e " wi%‘?’ﬂﬁj?*rm‘} TP s
& B o
Ntiw that R has hﬂ!’ndﬂtmmnsd Fc m‘ﬂ Fr ca.nbec&lmla!ed using equation (4. ]ﬂ]as
B = {2&5?"—"1“}
41T : : : =4m .. 3
A R Rﬁ,{zﬁs'}?*m-}
i C =N N . , i 3k s '
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- Shear angle is 86.7 oL AL, il v ; o
Drip Thickness ratio is 438.6.: 1

Q2. Dhcuss the methnd nl‘mannfm:tnrmg, pruperhes ami npph:ahnua uf fn]lnwing cutling tool mate-
Crialst -

(i) Carbides (i) Ceramicsand {ili} "Cublic Boron Nltride (CBN). '

Ans. (i) Carbides : 'The basic ingredient of most earbides is inrgsten.ﬁ&rbm Carbide suitable for stecl
machining consists of 82% tungsten carbide, 10% titaninm carbide & 8% cobalt. Carbides have very high
hardness over a Wide range of temperatures and have relatively high thermal conductivity.

They have strong tendency to i‘cp{m pnaasm‘e welds at low cutting speeds and hence they should be
operaled at high speeds’ :unsldarab]y in excess of those used for HSS tools.

(it} Ceramics : Even though lhe caﬂ:nd:s can.make the process of cutting highly productive, they are
very expensive; ceramic is are inexpensive tool material and in many cases, thev are efﬁclem substitutes for
connected carbides. Their main constituent ‘is ahiminium oxide.

Ceramic tool can cut almost any metal & withstand kigh heat, but rhe:r' are’ very bnttle & will nat take
shock. Ceramic tools can give externally five finishes to the swrface of a matefial. It can be nperated at speed
_ twice that of carbides. The red hardness of the order of 1200°C 15 in ceramic,

{iii) Cubic Boron Nitride (CBN) : Diamond being & form uf a carbon i?-:-nm; thermally very mblt: & athigh
temperature readily react with iron. Cubic boron nitride has been developed as an alternative to digmond, for
machining ferrous materials. CBN consists of nitrogen & boron, wnth a s-be-cw] structural configuration similar
to diamend.

CBN is the screen hardness material known; has red ‘hardness upto 1000°C.

1. Shaping & Planning : In shaping & planning, the surface obtaine is plane. In shaping, the cutting tool
is given a reciprocating motion & after every cutting stroke, the works is fed perpendicularly in-order to provide
a layer of the uncur material to the tool. Since have the cuihng i5 not continuous, the machining is known asan
intermittent cutting operation.

2, Turning : This is a very basic operator & produces a cylmdmai surface, Df colrse, by facé turning, a
flux surface can also be obtained. The machine tool used for this type of operation is known as lathe,

i 3. Drilling 1 This is used for making a hole in a solid body.

4. Milling : A versatile machining operation, it can produce various types of surfaces. A plains slab
milling operations, the tool is mostly known as a milling auter, possesses a number of cutting edges.

5. Grinding : In grinding the cutting tools are the sharp edges of the abrasive grains of the grinding
wheel, These grains are very large in number & hmrc a random orientation & distribution,

Q. 3. What are the different causes of wool wear? How and where do flank and crater wear occur
respectively? How do they progress and how these two types of wear can be measured? Discuss in detail.

Ans. It is well known that whenever a solid surface slides over another, a resistance force, commonly
refers as the friction force, developes. The friction phenomenen was first scientifically studied by Amouter &

.Coulomb. Since this phenomenon is extremely complicated, we shall be re-strmted on it to a very elementary
level.

 Letus consider 2 solid surfaces in contract. When aﬁphd surface slides over another, I:mth the surfaces
are subjected to a gradual loss of material. A fraction of the material loss from ong surface may be transferred
to the other body, whereas the same gets removed in the. formof small (wear) paruc!ﬁ This process of gradual -.
loss or iransfer ufmaierlal fromi a body is known as wear.

. The three nm;nr mechanism of wear, relevant to the manufacturing prm:csses are
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Abrasion
+ Adresion
Diffusion, _ - ;
C rﬂlEr Wear: Cratcr wear ucc:urs on the rake face of cutting to-uI & rtnc::urs at adistance ﬁ'um lh: -::utung
Ldgc
Crater wear is a resuit of rubbing behveen the ::hrp & the rake face of tm:ri. Asg the crater wear progresses,
the cutfing edge becomes weaker & jt may seed to the chipping of cuﬂaﬂg edge
Crater wear can be reduced by using chip I:-reakqn's

\ g ey

Fig {a) Crater Formations & Wear T

- Flank Wear Flank wear gccurs on the face of the tool; flank wear is due to the continuous contact
between thc ncw!y machined works shoulder surface & the ﬂafll'-i face of the tool because of the depth of cut.

Y e #

4 Flank
mean

F:rg &) Flame Wear . _
0. 4. What do you understand by gear generation? Discuss the following methods of gear manuinﬂuﬂng

{i) gear huhhmgand (ii) gearshnping.
Ans. Mlllmg is perhaps the noise versatile meaning opinions & most of the slmpas can be generated by
this npemtmn It is especially more in dispensable for machining the parts without rather at symmetry

AB& ACsinf ‘or

Y M”Hizsi'ﬂﬁ
“5ﬂ="é,'—l%{§—d)1'[n;;j |
| 2 22
3]
mZJ_T.i_‘
=
22 2f [d
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Gear Hobhiing : Any involute gear of a given pilchwill mesh with a rack of same pitch. One form of cutting
gears utilizes a rack as a cutter. If it is given a reciproeating motion similar to a cutting on a follows shaper, |
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involute teeth will be penerated on the gear as it js rotated intermittently in mesh with the rack cutter,
: The hobbing 5}-5tcm of manufacturing gears is somewhat similar to the prmt:lple just dus::r‘ibad Arack ig
d::uc]-::pud into a cylinder, the teeth furmmg threads and having a lead as in a large screw. e
Hahbmg, may be defined as a generating process consisting of rotating and a.dvanclug a fluted steel
WOrH Cutter part on revolving blank. Thls cutting action is where the teeth on @ warm gear are being cut to full |
depth by a rotating hob,’
Gear Shaping : Gear shaping method is commonly used fur cutting a space gear. Such a cutter used ina
" milling machine is formed according to the shape of the tooth space to be removed. Theoretically, there should
be a different shaped.cutter for each size gear of a given pitch as there is'a slight change'in the curvature of the
involute. However, one cutter can be usc:d for several gears hm.rmg dlffmm numbers of teeth without much
saerifice in their,

" .5, Discuss the prmdph. machine set-up, process characteristics, advantnm:s anddﬁndvnumgﬂ of
Laser Bﬂm machining ( LBM).

Ans. Like a beam of h:gh velocity e; i a lasar l?aam is alst:- capable of producing \r:ry high-power density.
Laser is a highly Lohem_‘:.t heam of n_ie:ca_tro;magl_letm radiation with wavelength \raqu_ng from 0.1 to 70um . |
However, the power requirement for a machining operation restricts the effectively usable wavelength range of
04— 0.6um -Because of the fact that they says of a laser beam are perfectly parallel & monochromatic, it can
be ﬁﬁcu;scd to a very small diameter & can produce a power density as high as 107w/ mm?. -
Mechanism of LBM : Machining by a laser beam is achieved through the following phases :

(i) Interaction of laser beam with work material.

(ii) Heat conduction & temperature rising.
{m} Mr:.}nng, vapnrizatmn & ahlatmn

Inmdarm:

Reflected
: ; ‘Jr‘urk surface I(s) ¢_} Intensity

DN\

Absorbed
= 1(0)e

- L = N
: z
Laser beam falling n works surface & vagiation of intensity below surface :
: ' 8%0(z.1) 2E 20(z1) &
) a2 . 2 &
i fie. : 1 ; z2=0 ;
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Q. 6. (a) What is 3-2-1 principlé of location? Discuss with neat sketches.
Ans. - ' A o T : .
3-2-1 Principle of Location { AR
-y Z -

; \QZ g Swiiod 1[’+:1{

¥ N
" 12('J e g
3-2-1 Prmple of Location
Geumemc dimensioning and tolerances practices establish datmms, usually in ﬂmplms X, Y, Zaxis.

Datums may be planes, lines, points, cylmdm and axis of cyhndars.

* Location for tool design begins with this relationship. The primary datum, assumed to be horizontal is
Immed by three pins or three isolated flat surfaces or by a flat plate, which is an infinite number of pins. The
pins must be solid & stable, otherwise ﬂuatmgmll prevent m’cemhungihlltty

3 Th: second datum surface, whu;h is perpendicular to the horizorital pl&ne is Iucatad by 2 pins. The tllIlE
damm surfnc: is cnntmlled by one pin. This is called 3-2-1 principle of locafion.
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Q. 6. (b) Why bushes are used in drill jigs? What is the material? Di;':u.;s.

Ans. Bushes guides the tool and the drill. A bushing is a hardened steel tube and there are many varieties.
The inside diameter of the bush has g light tolerance to gulde the drill jig or seamer. Fasteners hold the tool part
together & may include sulws, belts, nuts, dowels, roll pins, keys & adhesives, .

Omee the pm't is positioned agamsl locators & damped & the machine tool & ﬂm cutting tool are n:ady the
tool is guided into the part. ey ;
Q. 6. (c) Discuss the working. nﬂ.’mx lype of jig with neat slwtch.

Ans. Mﬂlmg operations are ]mned with box j Jlg&. fixtures & table attaﬂhnmts These attachments are
used for sprsc:al design.

Box jigs uses dre index head for cutting gears. An index head or :Im-:hng head is'a complex sei of gears
housed in a box. The geared shaft rotates work through a pmdetmmad number of degrees or a fraction of
resolution, A _gear cutter is shaping the gca.r téeth. This method of ge.ar pmdumun is Ilmm:d to school shops
for mstn.lctmnal purposes.

Dﬂﬁgcc
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Frg Box Tvpe Jig
Q7. ij suitable exmupleﬁ,dism:s "Product cycle in manufactu ring'

Ans. (i) Tuleram:e Stacking : It is practically unpuss'hle to produce a.ny' partto r:x:am dimension irrespec-
tive of the methods of manufacturing,

Since, we camm manufacture any component ﬁmlly 1o the spcmﬁad dimension, the designer prnwdcs.

‘some diviation from the desired size. Thg desired size is known an basic size. The permissive deviation of a

dimension from the desired size is called. tolerance stacking. - ' .
(il) Operation Selection : The le:m operation, sele:clmn includes the parameters such as
Cutting speed :
- Feed& y
~. Depthofcut

Cutting Speed * It is the distance travelled by the work Sﬂrface in a unit time with referem:e to the cufting
edge of the tool.

Feed : Feéd is the dlstance advanced hy the tool for each revulu[mn ofwork. Feed i’ usually expressed in
- mm/frev. ;
: Depth of Cut ; Dep'm of cut is measured as perpendicular dlstam:e between the ma:hmes surface and the

. unmachined (uncut) surface on I;he.p{wmusly machined mrthae ofthe workpiec:e Depth of cut tt is expressed
is mm.
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{m} Product Cycle in Munul‘aﬂnrhrg Product cycle implies the order in which the operations are to be
carried -out in order to complete manufacturing of a job. When more than are operation is needed to be carried
out on.a ::ompunw one has to do the operations in a pm'.tm:lar sequmqa to correctly produce the mmpmwnt
This is very much similar to drmﬁtng up.

Example - to mean the tri; one has to wear shirt first. A pmﬂtbie suqm:mt of cycle for component could
be :

| - Tuiming -

2 - Facing

3 - Knurling. ' iy 4]
: Q. B. (a) Discuss any twnamptammhrmachme, . :
' (i) Magnetic Particle Inspection Test - ERIE
(if) Radiographic Inspection Test. : j

Ans. [1} Magmtlc Particle Inspection Test ; In magnetic parhclﬂ inspection, an intense magnatic field is

set up in the part to be inspected cracks, voids & material discontinuties cayse the lines of magnetic flux tobe
| dlstmedf&&wybmakthrﬂughﬂw surface. In some tools, hardness measurements cannot be correlated with

strength, but certain magneted properties rlo correlate with sl.rmg'.'h & other physical ¢haracteristics of the
metal. '

[li} Rad mgrnphm Inspﬂ:tmn 'lht ftis accomplished by exposing a part to either X-rays, ganus rays or
radioisotopes & viewing the i image created by the radiation on a ﬂmmupe or film to examine # piece of steel
5 in thick with X-ray requires a ma-:hme of more than 1000 KVA capa::lt}r

Various flonrdscent penetrations can ﬁve surface defects in-almost il.ll}' matcnal The pem‘.l‘mas fare
normally oil based & may be applied by dlppmg spraying & brushmg
Q.8 {h}Skgtr_hGo andNnGﬂgnugﬁ for a hole of diameter 20 H 7.

Ans. GUNUGGGIIIEEE i
o {]C}.ﬂﬂﬂﬂﬂiﬁgﬁ g it S
Workpiege toferance JOU o
T s N i 'NDG_Ol-
Upper Timit S RO S TR ey
' {max accigptance size) | Down Hmit -  Dimension of | Dimension of
e (min accep, size) | GO \¥ogo . -
Opening | Opening
; - - A W
P e e Gauge.

.~ (a) GO-NO GO Dimenisions
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(b The Gauge Dmmerer 20 HZ
Three [ustrations are possible ; '
fa) Gogd part :
(b} Oversized part
" {e) Undesired part

GO NO GO GD_ [ 1} [nvogo o L'i - oot
fa) Good Part ., (b} versized Part (o) Undesired Part

0. 8. (c) What isspirit level? How is it used in machine tool testing? Discuss.

Ans. Split level is the level néeded in tool wkpmcc chip zone i metal cutting tsstmg -::p:mtmns to
improve the machining performance.

Basically, a cmlam is used to test the cutting zone. “The type of canlanl or-cutting fluid used dep-ends
upon this type of warkpmce material & tool material. Water is an exceflent coolant; however in causes rusting
of workpiece & machine components and is a a for lubricant higrarchical soluble oils are added to watér to
improve cuttirig fluid properties.

The machine tool turning fails when its céases to ﬁmmun salm[&crlunly

The failure may be classified as ;

—  Catestrophic failure et -
—  Gradual/progressive wear: '
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