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"B.Tech
Fifth Semester Examindtion, T\

Manufacturmgmmmﬁ} e

Note : Attempt any five questions.
Q. 1. (a) Differentiate orthagalal and obligue r.uulng processes with the help of neat slwtellﬂ.

Ans. Difference between Orthiogonal & Obligue with :

‘Aspect ; . Orthogonal - Dl}l_ique '
(i) Inclinationof Perpendieularto - Inclined at angle
cutting edge of tool. direction of tool - withnormal to
: travel _ direction of tool
travel.
fii} Chip movement Chip flows over feas” Chip flows on tobl
i the tool face & direction face making an
.. of chip flow velocity is angle with the
' : normal to cutting edge. normal on the
. ; ' cutting edge.
{iii) Mumber of component Only 2 mmpm:nﬁ . 3 component
of cutting force acting of cutting force act - of force act
on the tool. - on the tool, . at cutting edge.
{iv) Maximum chip i Maximum chip thickness - Maximum chip <
thickness occurrence. occurs at its i thickness may
' ' middle. - not peeur at middle
{v) Tool life Less, : More. '

Q. 1. (b) Discuss the disposition of three forcesona smgle point tool during metal ¢uttmg Also discuss
thie various ractnrsa [fecting these forces.

Ans. F-arce on & single pmnt tool during metal ::uttmg, _
Workpiece
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E E{ =‘farr5muaifume s e - 42 .

¥ (i) Force F, aetsinhorizontal plane parallelto work axis:
(i) Force F, acts on horizontal plane along a radius of the work.
(iii).Foree Fy actsin vertical plane tangent to cutting surface. b= ‘ _ i

(iv) F; is'always the largest of 2 components. It develops mr&ue on the work piece.
Q. 2. (a) What sre the essential characteristics of toof materials? Discuss,
Ans. Essential characteristics of Tool Material: ; :
(i} Themter:ai must remain harderﬂ'zan work materials at eIwated temperature,
(i) The material must withstand excessive wear even the relative handness of tool-work material cl'mgns.
(iiiy- The material must have'sufficient strength & duetility to withstand shocks & vibrations & to pre'uem
breakdge. - 4
{M The coefficient of friction at the chip tool interface mus.t remain low for minimuim wear & regsonablé
surface. finish.
(v} The c:m & easencers of fabrication should be w:ﬂ:nn reasonable limits,
Q.2.(b) "Whai is the basic action of cutting fluid? E.::plum.
T Avs. Basic mnpﬂﬁfcum“gﬁmd ;

(i} Cnnlmg Action : At the contact Eetwr:en tlre chip & mnl co-olmgcan mdum :h& chlp tm'tp-mzmrc &
thus, affect d,lrﬂmly the friction force between the chlp & oo™ .

Cooling.is mainly indirect via conduction through the J::iu.]:-

[u} Lupncntmn Action : Lubrication reduees friction'between surfaces which are in relative motion.
A rate, the force holding thrB parts together control the intimacy of contact & thus has direct
mﬁu.nm:ann frictional force. When a normal force are qu:te low, the wscuauty of an'interventing layer of fluid
can be the major factor in regulating*friction.

— 2, (t}l Explain the manofacturing method of High Speedsmel ﬂ:'[SS} tools,

© Ans, Manufacturing Method of H.S.S. Tools : High speed steels are obtained by alloying tungsten,
chromium, vanadium, cobalt & molybdenum with steel. This allufmgtpmduces metal which remain hard at
temperature at which normal steel becomis quite soft. S NE 3

(@ - 18-4-1H.S.5. = 18%tungsten - i

' A% chromium

1% vanadium
! . 0.6--0.7% carbon’
lh]l Cobalt High Speed Steel : Also callcd;su;:er H.8.5. cobalt is added 2 to 15% to increase hot hardriess
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& wear resistance, o : ooy LY \\ S Bk
Q. 3. (a) What is effect of following factors on tool life : ’
(i) ' Cutting Nuids g : (i)  Cuttingspeed
(iii) Feed and depth of cut - (v  Cutting toolmaterial

Ans. Effect of following factors on tool life :

(i) Cutting Fluids : A fluid's cooling & lul;rrma‘hﬂn, roperties are. cﬂt}pai in dm:reas]ng tool wear&
extending tool life.

- (ii) Cutting Speed : When the cutting speed increases the tool life decreases.
: W = C constant

(iii) Feed and Depth of Cut : When the feed & depth of cut increases the tool life decreases. .
“{iv) Euttmg Tool Materisl ; Under the same ccmdmml, the tﬂﬂl mawml 3ﬂb-b¢ Iml life. Far example,
carbides have higher tool life than HSS.

Working matetial also affects tool life. The physical, rmcrcstnmtum, mmsmuﬁm phn.wr of the hardness
of the material makes a 1u.rge difference in ﬂctual tool life values. *

Lower the rigidity of syster, hlghar is the chance of fool failare.
Q. 3. (b) What Is crater wear?, How is it caused? How can it hewntrnlled" Ilmum 15

Ans. Criter Wear : Crater wear uccur_sm he rake fac-e oftool in the furm of sm.all cmterut depreaslun‘
It changes the chip tool interface gm:nrrml;r:pr

{"urmnuuu of Crater Wear : .

Farnmtmn of crater is due to abm&'ng action of chip as it passaers over the tool face }

Diffusion plays en important role in the dew]opmcm of crgler wear in whlch mnvmt ufﬁmm
the tool- chlp m'rr.rﬁwe takn:s placa

[TE;

Buss{hle :
fracture

line

*

Crater. Wear

Methuds to Control : [|) Itis largely tﬁmpcramdeﬂéndcntphmmmm & the tempﬁ'ntum in the rake
face is much higher than that in flank face. .

(ii) The temperature at chip tool mterfane may be urder-:}flﬂﬂﬂ“c A

Q. 4. Differentiate the following:

() Geargeneratingand forming, . - 3

(i) Gear burnishing and buffing, = 1 £+ it
(iii) Gear shaping and shaving. S e g i
Ans, (i) Gear Generating and Forming : ; ' e T
Gear Genérating : i

(i) The term! generating in gear cutting stim.ds fm* dmlupmmtﬂfmvolute Curve by siraight cutting edge -
nf'cutm; which produces-a series of facets of blank so as to ferm the involute profile.

[|i} Gnnemtmg methods for produding pear teeth make use nfchﬁam relafive rnmun between Ihe wﬂk '
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gear .Ii cutter during the machining.
{hn Generating method for prcducmg gear are faster & suited for production of large quantmes_
Mﬂhuds include the use of :  ~ ° - : -
(i) .. Gear shapes & gear hishbers for spur &he}ica‘i gear,
(i) = Spiral bevel & hybrid generators.
' Common generating processes used for generating the gear teeth are :
(i) Gear shaper process.
(i) Hobbing process
(iii)  Rack planing process.
Gear Forming :
{0 The forming process involves t'rmsh ma-:hmmg of gears teeth 1o pwdetermmed pmf' ie by means of
* form cutter or single point reciprocating form tools. Ty
- (i), Mﬂlmg machines are capable of cutting. practlg:ally every type of gear by employing an universal |
index mechanism & a form cutter.

(iii) The cutter has required toothed profi ile on it. This cufter mn}r be up&r.mad ona vamcal or hon.mnml
type of mlllmgmachme '

3 (i) It is used orll_'r when gears cut b}r more as:cumste nwthud cannut readily be uh!alned
{ii}{i&ar Burnishing and ﬂumng
Gear Burnishing :
() ' Itis used for improving the surface ﬁmsh & uniformity of gear after cutting & prior to hardening.
(il  The unhardened work gear is rolled with ample application :rf'lub;r:;ant in mesh with one or several
~ burnishing gears with teeth that are hard, smooth & highly accurate.
(iii) The method is applicable for only for gears not requiring high accuracy, as well as for gears not
subject to heat treatment processes, :
Buffing :

(i), In this process the abrasive grains in a suitable c&nymg medium such as grease are applied at
© suitable interval to buffing wheel.

(i) MNegligible amount of material is remmfad in buﬁ'ng while a w:r:,' high Tusture is generated on
(iii) The dimensional accuracy is not affected by I:rufﬁng opcraim

(iii) Gear Shaping and Shaving : - : e &

- Gear Shaping : = E=2Y

['} Gear shaping is used for cutting spur & herringbone gear, ratchets, splines, sockets gear segments
~ etc. of almost any piich & diameter & internal or external gear, . -

(iiy One shaping cuttercan cut all spur gs:ar of same pitch. Gear faaﬂ width upte 300.mm can bemade.
Gear Shmfmg 3

() Gear sh:wmg is a finish process that removes small amount of metal ﬁw the flanks of gear tooth.
(i) ~ Gearsharing may correct small errors in-tooth spacing, helix angle, tooth profile & concentricity.

(i) Shaving improves the finish on toothed surface & can eliminate mutl'n-enﬂ load concentration,
- reduce gear noise' & increase load carrying mpa.cltjl v

e —— T

n/
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i - iy
{iv) Shaving has bean successfully used infinishing gears of diametral pitch from 18082.
.. Q. 5. With the help of neat sketches, discuss the w-;-rking principles ofﬂﬂllowing unconventional ma-
tllmmg Processes :

(i) Electron beam machining (EBM)
(ii) Electrochemical grinding (ECG) and : : _
(iiii) Electric discharge machining (EDM). o bR e | e
Ans, (i) Electron Beam Machining (EBM):
K e Electron gun
= . ] trw § ; o
Tungsten : [.C. Power supply
filamemt . - amm \* e Sl L1
Mhﬂd?’tnnd -l_,/"‘- : N P i '
i '
.3 S (R
[} ®
‘ i : . Focusing lens
{electro magnetic)
; i , — Deflector coil - .
7 s Work area being heated
o R B - M
3 : :

EBM is process of ma::hining materials with the use of “high velocity beam of electrons.

Principle : In this process the material is removed by hv:tp of high ve!oclry focused stream of electrons
which are focused magnetically upon a smnl[ area,

Characteristics of EBM :

(a) Workpiece Material £ A]I material - .

(b) Material Removal : High speed of electron i m:pmg,e on surface & K.E. of eléctron produces intense
heat to melt the metal. - -

() Voltage: 150KV

(d) Medium : Vaccuum.

' F, #ue to foed motion is about 35-55%of Fy. b
F, which tends to push the tool back out of wrk*is al:-nm 25-30% of Fy.

Various factors which affect these forces ;
{i) Material being machined

!

(i) ° Ratcoffeed _ | | |
(i)  Depth of cut HRED = e $ >
(iv) Toolangles =~ = ey ’ ) :

(v)  Cutting speed
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(vi). Coolant used etc. | -, - r{i
{if) Electrochemical Grinding (ECG): - .. =
i ﬁa\h Gt Bkt
Fixture e =
maa:mm:—l__—F‘_l Spindie
T ' -

D.C. power source

The process ofele.l:tro]_!.-fte gnru!mg has deveigpaﬁkﬁ met-&l fs removed by clnctmni:hr;:mmal depo-
sition (about 20%) & abrasion of metal (aboit ‘]D‘E‘x’-}f thus, is less, i, rt
Principle & Working: - = e
() The grinding wheel is mounted on spindle W‘n:ch rotates inside suitable beanngs The wurkpm.-t-e is
held on the machine table in suitable fixtures. .
(i) - The table can moved forward & backward to feed the work or to withdraw it. The electml_ﬂe fmm ~
tank is pumped into gap between the wheel & workpiece.
(i) Current flows from cathode {grmdmg’ wheet) to nnuﬂﬂ (W) thruugh the electrolyte. This led to .
“electrochemical oxidation on work surface. The oxide ﬁlm so formed is removed hy%'mdmg wheel.
(i) Elaﬂrﬂ Discharge Machining (EDM): _ . s

Serve — g
control-unit
Tool head . * Capacitor tank

| T

DIB]MML—-—E .- oy DiC Boice

- fluid _g A

Workpiece — |

Principle & Working :

(i) Itinvolves controlled erosion of electrically cundur.:tln,g materials by the’initiation uf‘ rapld & repm
tive electrical discharge bekveen the tool {cﬂﬂmde} & wﬁdcplece (Eimde} separated by a dielectric -
fluid medium.

(i) A suitable.gap between the mul & wuﬂ:pjm is mamtamr.d to mﬂw s;wk dmclmrgr:
Characteristics of EDM :

(a) Tool Malerill =(Cu, Brass & graphite

{b) Workpiece Material : Conducting material & alloy :

{c}l‘mm I"arlmeter : Voltage capacitance, spark gap &n nteltmg anm‘ahu'e uf w.n’p

*

..% {d} Material Removal : Melting & vapourisafion.

—
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0.6.(a) Discuss location prmmp!ﬂ and three lm:ﬁing devices 1o be used in j@ anl! I'ixtnm b
Ans, T:ma’ﬁun !-‘rlmfiplu A . ! Pl

(i} A workpiece, Hwetlca!i}'smpendﬂd&ﬁaehmhﬁwtﬂ mqumimyduEmmL :
(i) ~ Itis said to have 12 muﬁﬁord:egme of freedom. ﬂnwymnwmmﬂmafz opposed directions af the
three mutually perpendicular axes X, Y & Z. = 2y

{(a) 3-2-1 principle of location.

(b) Principle of least points i

{c] Principle of extreme position.

3-2-1 Principle of Location : .,

In this method the workpiece islocated by 'means ufﬁ pins which resu-ms the workpiece in nine nf its
-degree of freedom.

{'a}= «The workpiece is made to resi on three pins A, B & C inserted in base of body. It restricts the_
rc?l,_é’iiunal movement along X, Y & also downward movgment 1,2, 3,4, 5 shawn in fig. have been
inserted. »

« (b) Insertion -::-f 2 mm'e pin D & F restricts the rotational movement of z-axis & mm’ﬂwmt towards left
i.e., 6,7, 8 have been restricted.

(c} | Insertion of one pin F s:l:ups the nmg\mmmﬂ Thus, Six lncatmg pin-restricts 9 de_grae of freedom,

Various Locating Devices : x oy A

(i) Cylindrical Locators or Location Pm H Locmng\pm are used 1fre.nnmd or finely ﬁmshed holes are
available for positioning purposes. s

(ii) Conical Locators : Th'l.‘-}" are used to locate the workpiece from tapered hole or shafl.

y 30°
: : r :t:_,.w‘mdmg e | . W

Coxical location — -

Base

5 _ _ HH;H””.__: IBRE,
|- <" () Conical Recess - R (if) Fixed V-locator. :

- Iﬂi}x‘ Locator: A wnrlqﬂme is located from external cylindrical surfaces by means of V-block.
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Wide V-blocks are used for locating finish machines datum stfaces & narrow anes for rough surfaces.

Q. 6. (b) What is fool-proofing? How is it mdntalnéd in the design of jigs and fixtures? Discuss,

Ans. Fool-Proofing in Jig & Fixture : The variation of product configuration requires design & develop-
ment of newer jig & fixtures designed of jigs & fixrures is dependent onmany factor which lead tomany design
for the same component & hence the optimum design has to be selected.

This paper provides a diagraph & matrix method which is simple & efficient mahﬂ-dﬂlngies 1o select the
upﬁmum Jig & fixrures i.e., called fool-proofing.

Q. 7. (a) What is the difference between a hole of thS and qiS H7 7 List the cutting tools to beused for
the machining of these two holes,

_ Ans. $25 means holes ofdiameter 25 & 25H7 that means holes nfdtarmeter 25and HY reprasent:learanca
_ or transition fits with H7 depending upon their fundamental deviation and grade of tolerance.

Formany cngmoanng application, the fits reqmrm:l can be met by quite small selection from the full range
available.

Q. 7.(b) Sketch two plug gauges with full dimensions for iﬂapmmg above mentioned two holes.

Ans. Plug Gauge : Gauges used for checking the holes are called” pﬁl-g gauges'. The '‘Go' plug gauge isthe
size of the low limit of the hoke while "No-Go' plug gauge is the size of the high limitof hole.

Types of Plug Gauge :

(i) Solid Type : .
- JESE :

k-l,%l-l_-’_h R : — —
i : I3 iz : é
(i) Fastened Type : : :
425 |
S G e
g 1y L | el :
le—4 21 g [ PO "R N

(. 7. (c) Discuss the procedure of machine tool testing,

Ans: Procedure for Machine Tool Testing :

(i) Test for levelof mstallailun of machine in horizontal & vertical planes.

(ii) Test for Aamess of machine bed & for straightness & parallelism.of bed ‘ily'a:.-s or bed surfaoeﬁ,--'
(iii) Test for perpendicularly of guideways to other guideway of bearmg surface,

i w} Testfor true runnritig df main spindle & its axial movements.
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