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(6j> (ip lij @ (LP «n no 2023) 

Max.Marks: 100 

0 0 1 Analyse the variables governing metal cutting processes. 
2_(SsurT<EB QGuilCBl Q5^uj6b(Lp6tnfDaOT)GTT r^iJ6uSl55(gLb [nn0s:>anGn 
u @ L J u r r u j 6 i j Qe^LLiU-irsjaGTT. 

0 0 2 Determine the machining parameters of turning process 
@(!5Lji_l^6i) 05^uj6b(LpOT)rDu5l6OT CTfB^ij r3]<s^6^(J?)^i8i€U)6n^ g i j in r reof l ^^Gb 

0 0 3 Explain the need for milling and hole making processes 

0 0 4 Analyse the process parameters and physics of grinding. 
^6ty)rrffi(gLb Q<FUJd)(Lp6ff)nD ^GTTQjy^aaBOT u^rbmum giujrbL51uj6tr)6D 
u@LJurTt iJ6 i j QffLJJU-irajaGrr. 

0 0 5 Develop CNC part programs for machining and turning concepts. 
<s(i5^gjaB6OTsn" giujr5@rjLDUJU3iTffi@^6b LDrbmiiiri ^(JT)U\J\^GO 

^Slujeiifr)ri51rb<srr6OT CNC u ( g @ r^i jojagmsn" 2_(r56urTa(£5n5J<s6fT. 

BL - Bloom's Taxonomy Levels 
(LI-Remembering, L2-Understanding, L3-Applying, L4-Analysing, L5-Evaluating, L6-Creating) 

Time:3hrs 

P A R T - A(10x2=20Marks) 
u c g @ - A (10x2=20 U3§slLjQu"iopra6TT) 

(Answer all Questions) 
( ^ 6 O T ^ ^ (S a etroSl ft (6T5 a (g LD u @ 6u Grfl a a 61J LD) 

Q.No. Questions Marks CO B L 
1 Write the need for metal cutting operation? 

(S 6U rr a Q 61J L © LD Q uj 6U u rr L tq. 6OT (S 5 60^ 61J stT) uj CT (ip ^ 
rnjaefr? 

2 0 0 1 L I 

2 Why is carbide tool preferred over H S S tool in high-speed 
cutting? 
^^(Sei jaQGUL(Sl£B6^6i ) H S S 
ft (© QSI «n u j Q51 L . a n-iJ6G) u (51 a (5 Q51 gsOToSl (15 LD u tj u © © 
fDgJ? 

2 0 0 1 L I 



3 What is the Purpose of a Lead Screw in a Centre Lathe? 
LU (S QJ ̂  @ 6b F LU ̂  (15 @ U LU CTiT U © ^ ^ 61J ̂  6OT (S [B IT ffi 

ffiLbCT6OT6OT? 

2 C 0 2 L I 

4 Which operations are automated in a semi-automatic lathe? 
^ «D rrsofl uj ra S i (S Qj ̂  g) uj [B @ i j ^ @ 6b OT6OT6OT ft uj d) 
u r r© ft en"^ iTgtjfl uj rij S Q ft LL) uj LJ u © S i 6OTfT) 6OT ? 

2 0 0 2 L2 

5 How is universal milling machine different from a horizontal 
milling machine? 
6j (15 2_6U ft 6n-ITQSI uj ^ 60^ i j f t (g LD gi uj rs @ IJ LD ([5 S i «r) l_ LD 
L 6?n IJ f t (g LD g U J I J ^ @ 661 (15 rbgJ CT6il 61J irmu (§611 
© S l f D ^ ? 

2 0 0 3 L2 

6 What is the advantage of using boring over drilling? 
(Surr r f l ra j 6 j 6 i i i j tî -rflebe l̂rnjecDftLj U U J 6 O T U © ^ ^ 6 U ^ 6 O T 
rgSOTODLD OT6OT6OT? 

2 0 0 3 L I 

7 What is the difference between natural and synthetic 
abrasives? 
g lu j rb^Df t LDfbsuLD QftUJriiSOTft 2_i j r ru j6 i j iJ 
Qun([5Llft(6r5ft(£5 CT6OT6OT 6)51^@ujrrftLD? 

2 C04 

8 What is the purpose of surface finishing in AM (additive 
manufacturing) parts? 
AM ((Sf t i j f t6OTftS_rbu^@) 
u n-ft ra ft erfl sb (S LD f t u I J LJ g (y3 III. ̂  ^ 6̂ 16OT (2 [B IT ft ft LD 6T 6OT 
6OT? 

2 0 0 4 L I 

9 How does contouring system differ from point-to-point 
control system? 
L^6TT6r f l - f t@-L|6fT6Tf l f tL©LJUnLl© ^6fnLDtJL5l661(r5rB§J 
Q5l6TflLbL| ^ C T D L D L J L ) CT6il61jrrmy (g6U m u u © S l f D § J ? 

2 0 0 5 L2 

10 What are the main components of a closed loop system? 
^ t ^ u j e i i ^ n e r T U j ^6OTLDLJL516OT (Lp f tS lu j ftrLfDiftsfr 
ujrrg^neu? 

2 0 0 5 

\ 

L I 

P A R T - B ( 5 x 13=65Marks) 5 
u o ^ Q - B ( 5 x 13=65 IDfe^)uQu6OTTa56TT) VA / ^ / / 

Q.No. Questions Marks CO BL 
11 (a) Relate the various forces such as cutting forces, shear 

forces, and frictional forces involved in the 2D-Orthogonal 
cutting by implementing Merchant's circle diagram. 
QLD l j f tSOTL 6I IL1|_ e iJgOi r jUL^g lJ)^ 
Q f t U J 6 b u © ^ ^ 6 U ^ 6 O T ^ e U L D 2 D - ^ l j ^ ( g ^ r r f t 6 O T 6 b 
Qeut lLoSleb F © u L © s r T 6 T T Q e u L © s^SlCTDftftefr, 
Q 6 U L 1 © Q5l6?nftft6n" UDfT)muLb a_ijrruj6ij Q51«j)ftft6n" 
(Sun"6OTfD u6b(S6ugiJ oSleoiftftetnerr 
Q ^ rr L. i j Lj u © ^ rsj ft eh". 

13 0 0 1 L4 

OR 
11 (b) (i)Analyze the various types of tool wear with sketches and 6+ 0 0 1 L4 



eva lua te their impact on mach in ing eff ic iency. 

(i) u6b(S6u,p 6ii«n<sujrr6OT a o o S l Q^ihinnemmdiaDGn 
6JiQ51ujr5J(K(6T5l_6OT U@LJUrTLLJ61] Qf t lL igJ, CTFJ^IJ 
QffLU6b@fD6ff f l6b ^QJfbfT5l6OT ^n&Sy^QD^ 
LD@UL51(5lrnj(S6rr. 

(ii) Desc r i be the va r ious factors that in f luence su r f ace 
r o u g h n e s s in a machin ing p rocess . How do cutting 
pa rame te rs , tool charac te r is t i cs , and mater ia l propert ies 
affect the final s u r f a c e f in ish? 
( i i ) ! ? ® ^ L U r b ^ l J Qf f lU6UUITL l l i l .6b ( S L D f i ) U I J U L j 
s> [(\.6cr^^ GUY GTi in an [u u r r ^ a c g L b uGuCeumu 

Si( [56^ Ufe"00IL|tb6ii LD( i ) ,pLi l Qun"C[56TT U60OTL|<5Grr 
G u D f b u i j L J L j (Lpt4.65)6U CTdjQjrrrrij 

U iT@aSl6OTfD6OT? 

7=13 

1 2 ( a ) I l lustrate the different t ypes of lathe operat ions per formed on 
a convent iona l lathe mach ine , including turning, fac ing, 
boring, and threading with neat ske t ches . Fo r e a c h 
operat ion, d i s c u s s the key paramete rs , tools u s e d , and 
conc lude the effect on the final work p iece quality. 
euLpaauDrrsOT ( S G U ^ g l u j r 5 @ i j ^ @ 6 b Q a F U J U J i J u ( 5 l L b 

^ © L J L I ^ G b , CT@ljQarr6fT(6T5^6b, (f66lLJL_| LorbsuLb 
^ Q i j L l i i l . r 5 J 2_6iTGrflLli_6Ufi)65^!D (Srsi j^gltLirrgOT 
9Q5lLUraj£B(6T5L6OT Q51 6TT.B ft 61J LD. e^GljQGUrr® 
Qf fUJ6bur rL l t i i . f i )@Lb, ( L P S S S I U J ^ 6 r T 6 i | ( r 5 a a 6 f T , 
u u j 6 O T U ( 5 l ^ ^ L J U © L £ i ffiCf^oSlaGn" ufbfi51 o S l s u n T ^ ^ g j , 
g n r i i g ) (SeusineuLJ u @ ^ L i 5 l 6 O T ^ r j ^ ^ s u 6jrbu(5lLb 
GS\G(DGnGU)GU (LPI4.QJ Q<3= LULLjmjft617. 

13 

Ix 

0 0 2 L4 

f 

OR 
12(b ) E x p l a i n the work ing pr inciples of an automat ic s c r e w cutting 

m a c h i n e and a S w i s s - t y p e automat ic lathe. How do their 
des igns and modes of operat ion e n h a n c e productivity and 
prec is ion in the manufac ture of sma l l , h igh -accu racy 
c o m p o n e n t s ? 
£BrT6GflLLirajSl GlQJt l©L£) g lLLJrb^ r jLb U3ri)nr)|Lb 
fiR-Q5l6ru QJSOTft ^rreof l iurajS) Qeo^ g i u j r b @ i j ^ @ 6 O T 
Q<g=uj6burrLl(blffi Qarrsirecoft fBeinGn- 6)51erra@raj<566iT. 
Slfl51uj, r3]@S> gJSUGlSlLULD QftrFfaOOIL Sm. muaerflgOT 
2 _ r b u ^ @ L l 5 1 s U ^Qjrr)n[5l6OT QJti).QJ6tDLDLJLJ(E66TT LDfi)®JLb 
Q a F L U G b u m l © (LpeoinDash" CTeiisiinrmij 
2 _ r r ) U ^ @ ^ @ p 6 O T 6 O T L L | L b gJ6U051tU^6m^LL|Lb 
(S UD L£) U (51 ^ g j S i 6OT no 6OT ? 

13 0 0 2 L3 

1 3 ( a ) A n a l y z e how the va r ious motions (radial a rm movement , 
vert ical co lumn adjustment , and spindle feed) in a radial 

13 0 0 3 L4 



drilling mach ine contribute to its e f fec t i veness in handl ing 
different drilling operat ions s u c h a s reaming, counterbor ing, 
and tapping with neat s k e t c h e s . 
eg® (SiJLg-UJGb gj6tD6n-ti51©Lh g l L u r b ^ r j ^ ^ s u 2_6rT6rr 
uGuGsunri i g u j a a i i j f f i G i T ((3rjLq.Lud) e m a g i t u a a t b , 
Q 5 = r s j @ ^ g j Q[B(SlQjrflOT)ff ffrflQffUJ^GU UDfbsjiJb 
ffi-Lpeu p6TTili_Lb) rfL61ra, sssijfcooiLij Gur r r f l ra iDPO^ih 
(gL_LJL51rij QunmCQ uelxSQjmu ^6OT6rTLL51(©Lb 

QffLU6uurr(Sls5flD6TTft 6tJ)aLJjn"6iTeu@6b ^ S ^ S O T 
Q<EFLLJ6b@p65)ia@ CTGijsurrmu urijff ierflff iSlsOTnDSOT 
CT6OTU60)5 (SrSf j^^LUrrGOT 6JQ51ujraJa(6T5l_6OT 
u o t J u r r t L i G i j QffLLJLi_|raja6fT. 

OR 
13(b) Explain the work ing pr inciples of gea r generat ing methods 

s u c h a s gear hobbing and gear shap ing with neat s k e t c h e s . 
How do these methods differ in terms of tool des ign , motion 
coordinat ion, and suitability for different gear t y p e s ? 
S l L u i j ^ © e u r r f t O L D (LpeOTrDasnrreOT S l u j i j GwmmJLSlrsj 
u^fbmuub S l L u i j 6ut i ) .6U6tDm^^6b ^SlLueurDQ^lecn" 
Qs=L iJ6bur r i l©a Qff i r r6rT«naa«n6n" (grDij^glLLHTSOT 
6^Q51uJraJ5S(6T5l_6OT oSlGfTffiCgrSJffiGfT. ffi^oSl 
QJlI1.6U«nLjQLJL|, g lLUf f ia 6JC!I)r5jSl6tn600ILJl_| ijQrbnriiLb 
QeudjGojmu S u j i j Qj6m<Ka(6 i5a(g 6jrbrD6urT©j g r s ^ 
(LpanpaGfT CTdjQJrrmu (S6Umuu(plS)60rrD6OT? 

13 0 0 3 L3 

1 

14(a) Provide a compar ison be tween the cen te r l ess grinding 
p r o c e s s a n d convent ional grinding methods with nea t 
s k e t c h e s , and detail it with the a d v a n t a g e s of us ing a 
through-feed v e r s u s a in-feed s e t u p ? 
CTDUDLUUDfbp ^QriYJE>(Si[h Q LU 6U ( ip gJD HQ <S @ LD 
suLpaauDrrgOT <5H«nrja@LD (ip6mnD<EB(6T5ffi@Lb 
gl6tDI_(SLULUrr6OT 6gLJLTLl60^L_ ( S j B l j ^ ^ LU FT6OT 
6$Q5lLUr5Jei(6T5L_6OT 6IILprajft61]Lb, (Su^eyiLD ^®-o°oLS'6mL_LJ 
ULU6OTU(5l^§J6U^6OT r56OT6tJ)LDffi65)6n"LL|Lb glSOT-o^oLfL 
^gmLDtJCTDULLjLb Q51rfl6Urr<Sffi ffin.rD61JLD? 

13 0 0 4 L4 

OR 
14(b) Compare and contrast Magnetic Abrasive Finishing with 

convent iona l f inishing technique (grinding). W h a t a re the 
spec i f i c a d v a n t a g e s and limitations in te rms ofprec is ion, 
mater ia l remova l rate, and su r face integrity? 
ffiirrb^ Slij iTLLJLJLi y , f f (S- (ipanroariiu euLpffiaBLDrrsOT 
y,<Fffi- ^ L 1 U ^ § J L _ 6 O T i^anij^^Go) e^u\S\C(S\ 
( S Q J S J U © ^ § j r E j a 6 f T . gjGboSlujLD, Qurr( !56fT ^ a r t i m u L b 
Q S I S ^ L D mrbnrjiLb GLDfburr iJM 6gc[5«nLDLJurr(5l 
^SlLUQJ(i)! l5l6OT ^Lq_LJU«nL.LL5l6U @rT51UL5lL.I_ 
[BSOTflDmSiSiT LOrbgULD SUIJLDLjffiGTT CTSOTflJF? 

13 0 0 4 L4 

15(a) i)Compare open- loop and c losed- loop NC s y s t e m s in te rms 
of structure, components , and feedback m e c h a n i s m s . W h a t 

6 
+7=13 

0 0 5 L4 



are the advantages and disadvantages of e a c h in prec is ion 
nnachining applications? 
i)<:^GO^LDULj, sbiguftGh" LDrbguLQ L S I ^ S K T L I L 
GUL^CLpgOTnoaGfr c9ltii.iJu«DL.Lt5l6u glrDfj^-gynriJ 
LDfbgULTl ^LIl .LU-g^in'tJ NC ^ « D L D L J t ^ f t 6 T T 6^U[S\Q\Bi. 
gjcboSlLULDireOT g l L u i i ^ r j U L U S O T u r r ^ f t G r f l s u 
@6ilQQjn"6OTn51eOT rSgOTeOlLDftSTT LDfbgULb ^GOTLDftSTT 
CTSOTbOl? 

ii) Analyze the role of Direct Numerical Control (DNC) and 
Computer Numerical Control (CNC) in modern 
manufacturing. How do they differ in architecture, 
communication with machines, and scalability for large-
scale production? 
ii)rDQT6OT 2 _ ! i ) u ^ g l L i 5 l 6 b (SrBijti), CTfeooi ftLQuurr© 
(DNC) mrbmuLD ft6trofl6Tjfl CTSMF ftil^tJurr© (CNC) 
^Sluj6iirbfT5l6OT urijGOTft u @ L J u r T L U 6 i j Qf tLULLi ra j f ts i r . 
Q u r f l L U ^6TTQ5l6Urr6OT 2 _ f b u ^ g l f t f t r r 6 O T ftLL.6OTLDLJL_j, 
glLurb@grijft(6T5i_gOTrr6OT Q ^ r r L - i J L j LDrb^jLh 
s\<snGS\Q\ff)Q) ^S lu j6urbr i5 l6b ^ODGU CTGiiQjnrmu 
<3 6U nr) 1U © S i GOT p 6OT? 

OR 
15(b) (i)Explain the construction, working principle, and features of 

a machining centre. 
(i)g?([D g l t u r B ^ r j Q D L D L U ^ ^ S O T ftL©LDrr6OTLb, 
Q f t L u d ) u r r i l © f t QftrrsTTsmft LortimuLb ^Lbftn&jft«Dsrr 
oJlerTft® r a f t sir. 

6 0 0 5 L3 

(ii)Explain the various s t e p s involved in the process of CNC 
programming, starting from problem definition to the final 
testing and debugging stages. How do e a c h of t hese steps 
contribute to creating an efficient and error- free program? 
(ii)CNC r^r iGurTft f t Q f tLuo jumlL i^eu 2_STT6rT UGUCSQJ©] 
ULg.ft«D61T Q5l6rrft@rSJft6iT, Sif t f tGU 
GliGDlJ[UQDrD[jS\G6\iW)^§\@ (SftrT^GtDSOT UDfiimuLD 
L J l s t D L p ^ @ ( r 5 ^ ^ liletDGDftQT SUGmiJ. g l f B ^ Utl^ftSrT 
6gdjQ6iirT6OTnr)iLb glnDSDu^LurrsOT mrbgULD LJIGO^LP 
giebGurr^ r^ijSDSXJ 2_(r5GiirTft@SD^rb@ CTsitsurrmu 
u rnj ft Grfl ft S i 6OT no 6OT? 

7 0 0 5 L3 

P A R T - C d x 15=1 SMarks) 

5 



U O S < ^ - C (1X 15=15 L D ^ U Q U S O O T ^ S T T ) 

(Q.No.16 is compulsory^) 
(Sft.CTSobr.lG a L L m u L O ) 

Q.No. Questions Marks CO B L 
16. (i) Determine total Cutting TimeTc for plain milling a 

rectangular surface of length 100 mm and width 50 mm by a 
helical fluted plain H S S milling cutter of diameter 60 mm, 
Cutter length 75 mm and 6 Number of teeth(z). Assume 
Approach (A) = 5mm .Overtravel (O) = 5 mm,Cutting speed 
Vc = 40 m/min and Feed per tooth = 0.1 mm/tooth 

100 tjSlu? [Serrijb uDrbguib 50 L61U5 ^ a e u L b QftrreaOTL 
QftQjguft. (3LDfi)uijtJL5l6U 60 iS\iS QSILIL-LD Q<srT6cbri_ 
QoroGBlaiGO o ° o t J ^ L l Q f f L U U J u u L l L - uoDenGGi HSS 
uSleboSlrm a L i _ i j (ipeDLb CTQAUJ ^ SOT I J t J u ^ i i ) a FTGOT 
Q L D n ^ ^ Q Q J L I © (Sfsrriri TC g g i jmnscf l f f i f te i jLh, 
a i l L i j jBGrrth 75 u61u5 LDrbmym 6 urbaGrf lsOT 
GTGmGsuf\s>Gins> (z. s]^(S)iifiar)rD (A) = 5 uSliS, 
e j s u i J L r j r r s u s b (O) = 5 u51u5', QGutlCglLb GGUffiib VC = 40 
u?/r^L61i_Lb LDfbgULb e j ® U 6 i ) ^ a @ e a r t l L L b srsOTmu 
SOTQj^gjffi Qftnerrcer^rBJffiGfT, CTSOTSGU = 0.1 L61u?/U6b. 

C04 L5 

16. (ii) Create a part program for machining on the C N C turning for 
the components shown below. 
SCSip ffirTLI_lJUL@6fT6TT SJamuft(6T5ffi@ CNC 
@ ( f 5 L J U ^ @ 6 u CTrb^ijLD QffLUGii^rbftrrsOT ^§((5 u @ @ 
r^r jecna) 2_(!5Qjrraf f i6 i |Lb. 

COS L6 

(All dimensions are in mm ) 
( ^ O T ) 6 O T ^ ^ UrflLDrr60OT(ija(6T5Lb u51u5gl6U 2_6fT6TT6OT) 

6 


