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Max.Marks; 100 

C 0 1 Analyse the variables governing metal cutting processes. 
2_(g6urr« Q G U L I © Qs^ujcbcLpemrDfiBeOTerr r ^ i j s u ^ a c g L b LDrrn51<s«D6TT 
u@iJurT tL i6 i j QaFLiJLL|rsj«6n". 

C02 Determine the machining parameters of turning process 
^ © L J L i ^ s u Q>FUJ6U(ip«nnDu5l6OT CTfB^rj ^ Q T G i i o a a e o s T T ^ gijuDrrgafl^sBGi) 

C 0 3 Explain the need for milling and hole making processes 
^ g m i j ^ ^ e b uDfbmuLb gjan6rTLL51(blLb Q<FLU6U(ip6tDnD<SGrfl6(Jr ^ o j ^ u j ^ e m ^ 
Q5l6rTa@rijffi6fT, 

C04 Analyse the process parameters and physics of grinding. 
^QD\JS>(S,[h Oe=LU6i)(ip6OTfD ^GTTQJCrFxSaGrr LDrbrr)|Lh glUJfi)L5lLU«D6D 
u @ L J u r r u j 6 i j Qs^ujU-irajacn". 

COS Develop CNC part programs for machining and turning concepts. 
a(l5^gJ(E660^G1T glLU[B@rrUDUJU3rTffi(g56b LDfbnrilLb @([5LJL|£B6b 
^ S i L u Q J f b 0 5 1 rbanrsOT CNC r^ij6u<s«D6TT 2_c!56 i i r ra@i i ja6 fT . 

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 ( g ; @ - A (10x2=20 L D J ^ u Q u e o ^ a B d r ) 

(Answer all Questions) 
( ^ 6OT ̂  ^ (S a GtT Q51 a ( 2 5 ft @ LD U @ 6U Srf] a SB 61J LD) 

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

(S 6U rr as Q QJ L1 © LD Q 5^ U J 6b U IT L 6OT (S 5 OT) 61J 601UJ CT (LP § J 
r i j ae f r? 

2 C01 L I 

2 Why is carbide tool preferred over H S S tool in high-speed 
cutting? 
^ @ G 6 U S ; Q 6 U L 1 ( 5 1 ^ Q 5 1 6 U H S S 

a (© Q51 60) uj Q51 L. a rr [J60) u ® ft © oSl g"6OTQ5] (J5 LD 

fDgj? 

2 C01 L I 

1 

1. 



3 What is the Purpose of a Lead Screw in a Centre Lathe? 
60) UJ G QJ ̂  ^ 6U IT uj (15 @ u uj u © ^ ^ 61J ̂  6OT G [B rr a 
«Ljb6r6OT6OT? 

2 C02 L I 

4 Which operations a re automated in a semi-automatic lathe? 
^ 60) rreufl uj mj S i (Seu ^ g l uj [B f j ^ 6U 6r6OT6OTQ <F uj 6b 
u FT © ffi en-^ rr eofl Lu rtj S Q ft LLJ uj LJ u (Jl S i 6OT fD eor ? 

2 C02 L2 

5 How is universal milling machine different from a horizontal 
milling machine? 
6^ (15 2_6U ft GTT rroS] LU ,:gH 601 rjft @ LD g l LLI [B ^ rj LD 9 (15 S 60) 
L i_ ^ 60) i j f t ( s LD g | uj [B @ i j ^ @ Q51 ([5 [B CTeij 611 rr gu (g 6u s j u 
© S l f D g j ? 

2 COS L2 

6 What is the advantage of using boring over drilling? 
(Sunrrflraj ^Gn\j Lq.rfl6b6i51raj60)ftu ULL i6OTU©^g j6u^60T 
rB6OT60)LD 6T6(3T60r? 

2 COS L I 

7 What is the difference between natural and synthetic 
abrasives? 
glUJf i )60)f t LDfbmuLb QffUJf i )60) f t 2_rjrrUJ61JLJ 
Qurr( i5 i l f t (6TBft(g ereoretjr 6)51^@ujrrftLb? 

2 C04 L2 

8 What is the purpose of surface finishing in AM (additive 
manufacturing) parts? 
AM ( (S f t i j f t60) f t2_rbu^@) 
u rr ft rnj ft erfl 6b (S LD p u i j u L| (ip 11]. ̂  ^ 6̂ 16OT S [B rr ft ft LD 
6OT? 

2 C04 L I 

9 How does contouring system differ from point-to-point 
control system? 
L^6n"erf1-f t (g-L|6rT6Tfl f tL©LJurrLl© ^60)LDLJL5lQ51(rBrBgJ 
6)5l6rflLbL| c^60)UDLJL| 6T6iJ6Urrmu G 6 U m u u © S ) ! D g l ? 

2 C 0 5 L2 

10 What a re the main components of a closed loop system? 
eLpL4LU6U6016n"UJ ^60 )LD IJL51 601 (LPftSlLU ftsxmuftGTT 
UJn"60)6U? 

2 C 0 5 L I 

^ ^ ^ ^ 
P A R T - B (5x 13=65Marks) m\s 

U(S5©-B(5x 1 3 - 6 5 m@uQu60OTa;6 fT) y 
—I 

ho 
w 

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. 
Q U 3 l j f t 6 6 T L 6 U l l l _ 6U 60) [ J U L ^ 6 0 ) ^ 
Q f t U J 6 b u © ^ ^ 6 U ^ 6 O T ^ 6 U L b 2 D - ^ l j ^ ( S ^ n " f t 6or6b 
Q6u i l i _56 l6b F © U L L © S T T 6 T T Q e u i l © oSleoiftfteri, 
Q 6 U l l © 6)5l60)ftft6TT UD(i)g)JLb 2_ljrrUJ61J 6)5l60)ftft6iT 
<Sun"60rnD U6b<S6UglJ Q5l60)ftft60)6TT 
Q ^ r r i _ i J L j u © ^ ^ r i j f t 6 n " . 

13 C01 L4 

OR 
11 (b) (i)Analyze the various types of tool wear with sketches and 6+ C01 L4 



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

(i) u6b(SQjgu GuernsBLurrsOT ft^oSI (S^LuuDrrsoni jaBaDQT 
6jQ51iLir^es(6T5i_6OT u @ i J u r r L L j e i j Q a i L i g j , CTFB^IJ 

LD@LJL5]©r5ja5en-. 

(ii) Desc r i be the va r ious factors that inf luence su r f ace 
r o u g h n e s s in a mach in 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 finish? 
( i i ) ^ ® g l L U f B ^ i J QftUJ6i)un"Ll i i ) .6b (SLnrbui j tJM 

a m j b O o n a e o i Q T oSlojrf laff iQjth. Q s u i l © ^ G r r o i c f f x a a e n " , 
ffi(f5Q51 u6obri_|<ft6iT mrbguLb QunrcrBsfr u6obrLj<ft6rr 
g l n r i l ^ G U D f b u i J L J L j (LpLil.60)6U GlGUGUn^ 
Un-@<sSl6OT!D6OT? 

7=13 

12(a) I l lustrate the different t ypes of lathe operat ions per formed on 
a convent iona l lathe mach ine , including turning, facing, 
boring, and threading with neat sketches. Fo r each 
operat ion, d i s c u s s the key parameters , tools used, and 
conc lude the effect on the final work piece quality. 
6ULpSE,S5U:]rT6OT QG0$ g l l U f B @ r j ^ @ d ) Qf tLL IUJLJU©Lb 
U6U(S6USJ QJOnffiUJiTSOT ( S S U ^ Q ft UJGUUn"© 55601611, 
@( f5 t JL | ^6b , 6T g l i j Q ft rrGrr (65 ^ 6 U , ftoSltJLi LDrbnriiLb 
^ Q i j L i ^ - r i j 2_6fT6rnLli_6Ufi)60)nD (3!Bij^@ujn"6OT 
6JQSlLlJraJft(6r5l_6OT 6!5]6n"ftft61JLjb. G^GUQGUntJf) 
Qf tUJ6bun" i l Lq . rb@Lb, ( i p f t S l u j ^en"6i|(nF)ftft6fT, 
u u J 6 o r u © ^ ^ L J U © L b ftooSlftGrr urbriJl Q 5 l 6 u r T @ ^ g j , 
g lgug l (S6U60)6ULJ u@@u5l6OT ^ i j ^ @ 6 b 6 r r b u © L b 
6^60)6TT60)6U (Lpi^Gl] Q ft UJ LLj FEU ft GTT. 

13 C02 L4 

A 
/ o l / 

W 

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 

mach ine and a Swiss - type automat ic lathe. How do their 
designs and m o d e s of operat ion e n h a n c e productivity and 
prec is ion in the manufac tu re of small, h igh-accuracy 
c o m p o n e n t s ? 
^r reof lu j ra jS l ^ ( © ( g Q6ULl.©Lb g u j r s g l r r L b uzirbmuLb 
ftoSleru 6U60ift ^ r r 6 o f l u j r 5 j £ ) Qeo^ g l u j r 5 ^ i j ^ g l 6 0 T 
Q f t U J 6 b u r r L l © f t Qftn-GhreoiftfteoiGrr oSlGTTft® ra f t err. 
Sln51uj, ^ @ f t gjeuoSluj ib Qftn-b00ii_ ftn.©jft6rfl6or 
2_fbu^g1u51eb ^GUrOP^lGm 6ULi|.6U601LDLJI_|ft6tT LDfTimDLb 
Q f t u j c b u r r i l . © ctPe^ps^Grr ereijeiirrmu 
2 _ ! i ) U ^ @ ^ @ ! D 6 0 1 6 0 r U _ | L b §J6U6l51uj^60)^U_|Lb 
G UD tJD u © ^ ^ S i 6or CD 6OT ? 

13 0 0 2 L3 

13(a) A n a l y z e how the var ious motions (radial arm movement, 
ver t ical column adjustment , and spindle feed) in a radial 

13 0 0 3 L4 

3 



drilling mach ine contribute to its e f fec t i veness in handl ing 
different drilling operat ions such a s reaming, counterbor ing, 
and tapping with neat s k e t c h e s . 
6^(15 (SijL4.uj6b @j6merra51©Li) g u j r B ^ r j ^ ^ s u 2_efTGrT 
usuGeunrii g iu jaarEJf f i sh" (Grji^uJGb €U)S> gluj<s<SLb, 
Qa=rs j@^g j Qr5©6i i r f l60)a a r f l Q a i i J ^ Q J LDfbnriiLb 
aypGU ?6TT| 1 ih) rfirflmi, aCT|f,ortii i j (SiirTrflmi inrbrpiLb 
( S L L J i i l r i i GurrsOTp U G U C S Q J S J ^«D6n"u5l©Lb 

QffUJQJ@!D65) ia(g CTdj6UrT,p UrEJ<S6rflffiS)6OTfT)6OT 
CTSOTueo)^ (SrDij^@ujn"6OT gi)Q51ujrEU<s(6T5i_6im" 
U(glJUrrLLJ611 Qs=LJJU_|lij5E.siT. 

OR 
13(b) Explain the work ing pr inciples of gear generating methods 

such as gear hobbing and gear shap ing with neat s k e t c h e s . 
How do these methods differ in te rms of tool des ign , motion 
coordinat ion, and suitability for different gear types? 
S l i u i j 2_(r56urrffi@Lb (LpsmrDaGrrrreOT S l u j i j euDrnJiSlrej 
L D p ^ L D SlUJljr Gn[£].GUQD[£i$ff)G\} ^S)UJ6UrbfT5l6OT 
Q f f U J 6 b u r r L l © < s QarrdTemasaeOTGrT GfBi j^^u jn-SOT 
6j>Q51ujraja(eT5i_6OT oSlGrra^r i jaGn". a(r5Q5] 

Qs i id jGQjmj S u j i j 6U60iffia(g5<a@ 6rfbfD6urrnr)i g^rb^ 
( L p a n p a s r i CTdlQJrrmu (S6Umyu©Sl6OTfD6OT? 

13 COS L3 

1 

I 

14(a) Provide a compar ison between the cen te r l ess grinding 
p r o c e s s a n d convent ional grinding methods with neat 
s k e t c h e s , and detail it with the a d v a n t a g e s of using a 
through-feed versus a in-feed setup? 

g6mi_(3uJUjrT6OT 9 U I J L . « D L G r s i j ^ ^ u j r r s O T 
6j)Q51ujrsje;(ST5i_6OT GULpraas i i Lb , O u D ^ m ^®-o°oL5'6tDi_LJ 
UUJ6OTU©^§JQJ^6OT rS6OT60)ma«DSrrU_JLb gl6OT-o°oLfL 
.gHOT)U3LJ«Duu_|Lb Q51rfl6urraa a a p s i j L b ? 

13 C04 L4 

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

convent iona l f inishing technique (grinding). What a re the 
spec i f i c a d v a n t a g e s and limitations in terms ofprec is ion, 
mater ia l remova l rate, and su r face integrity? 
a r r r b ^ S l i j r r t i jLJL i y,<Fa- (Lpannoeoiuj euLpaauon-eOT 
y , f f s? g j L l u ^ § j i _ 6 O T ( ^ « n g ^ ^ 6 b ) e^ iJ i J I t l© 
( S 6 i j m u u © ^ g j r i j a 6 t T . gjsboSlujLjb, Q u r r o d r ^ a r b ^ m 
o S I S l ^ i h m r b s j i h Gu^ rbu i jUL i e^qB^nuDLJun"© 
S^^\nGii&jr6\suT ^Lq.tJuani_Li5l6u @n5lLJi i lL l i_ 
rD6OTRnU35S6tT UDfbmiJLb Q J I J l b L j a e r T CT6OT6OT? 

13 C04 L4 

15(a) i)Compare open-loop and closed-loop NC systems in terms 
of structure, components , and feedback m e c h a n i s m s . What 

6 
+7=13 

C 0 5 L4 



a re the a d v a n t a g e s and d i sadvan tages of e a c h in prec is ion 
mach in ing app l ica t ions? 
i)<^60)LQLJi_|, sc imuaGrr mfbgubb \S\€m6S)nCL^ 

LorbmuLb ^ i 4 . u j - @ 2 J r L J NC ^ O D L D U L i a s o i G r r e ^ i J i J l C b l a . 
gjeboSliULDn-bOi g t u r s ^ r r ULueOTurT®<s6if l6u 
s^sijQGurrsOTnJIeOT r56crr6?DLDSE,6iT LDfbrpiLb g s m L D a s r i 
6T6OT6OT? 

-

ii) Analyze the role of Direct Numerical Control (DNC) and 
Computer Numerical Control (CNC) in modern 
manufac tur ing . How do they differ in archi tecture, 
communica t ion with m a c h i n e s , and scalabi l i ty for large-
scale product ion? 
ii)rs6^6OT 2 _ f t ) U ^ @ u 5 l 6 i ) (SfDijii). CTGOOI a t l ^ L J u r r © 
(DNC) uDrbguLQ afcoonecfl CTGQOT a t l C g l t J u n - © (CNC) 
^Sluj6urr)rr5l6OT u r i i e o i a ucgLJun- iL ia i QaujU-irojcsdr. 
Qur f l i t J s\<snGS\eo[TGm 2 _ f b u ^ @ a a r T 6 O T aL i_6T5 iLnu i_ | , 
g lu j rb@rrr i ja(6T5L6OTn"6OT Q^n - i _ i j i _ | mrbgULb 
^ 6 r r Q 5 1 © ^ 6 b <^S lu jGurbn5 l6 i ) ^gdgu CTsiiGurrmu 

G 611 mu U (J l Q 6OT ro 6OT? 

OR 
15(b) (i)Explain the construct ion, working principle, and fea tures of 

a machin ing centre. 

Q < F U J 6 U u r r L ( S l a QarrGr iema mrbffliLQ ^ m f f r t i a G o i S T T 
Q5l6n"Si@rejffi6iT. 

6 C 0 5 L3 

(ii)Explain the var ious s t e p s involved in the process of CNC 
programming, start ing from problem definition to the final 
testing and debugging stages. How do e a c h of t hese s teps 
contribute to creat ing an efficient and error-free p rogram? 
(ii)CNC r ^ i j s u r r a e s Qau jsbun 'LL i i . e i ) 2_6n-6TT usbCSsnmu 

U L ^ a e O l Q T Q5l6TT<B@r5J<S6iT, SlSSftGU 

6ii6OTrjujsoirDu5lQ51(rD!BgJ g i s u @ Qg^nffjonsm mrbmyLb 
I J I G I D L P ^ ^ ® ^ ^ f£\QDGOSiGn 6U601IJ. g F B ^ U U ^ a O T 
e^djQQJiTSOTmyLb @nci6muDUJn"6ur mrbfriiLb l i loDLp 
g)6i>6urr^ r^ i jKDGU ^ ( © e u n - a o e u ^ r r ) ® CTGiiGun-mu 
u rnj a 6rfl a S i 6OT no 6OT? 

7 0 0 5 L3 



U ( a s @ - C (1x 15=15 L D ^ u Q u e m a S T T ) 

(Q.No.16 is compulsory) 
((Sa.CT60OT.16 a i l L n r u j i i ] ) 

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 uSlu? rBGTTLb LDfbiryLb 50 IJ51L(? ,:SH<s6ULb Qar rGOOTL 
Q f f d j Q j a (SLorburriJtJlQj 60 uSlu? Q51ilL_Lb Q<snr6obrL_ 
Qo/DsiSlaeu O ° O U ^ L 1 Q < ? U J U J U U L L _ LJemerrsOT HSS 
uSlsuoSlrii a B i l L _ i j etPGULQ CTGrfliu c S t e o i r r u u ^ r b a r r s a r 
Q L D r r ^ ^ Q6ut l (b l GrDijLb TC ^ ^ r j u ^ r r s o f l a a G i j L b , 
<5L_L_ij rBsrrLQ 75 udlu? uDrb©jLb 6 urbaGrf lsOT 
CTGobrgocflagma (z. ^ ^ @ ( L p 6 S ~ ) f D (A) = 5 L i l u J , 
^ G U i J L i j r r G U G U (O) = 5 LiSlu5, Q 6 u L © L b Go jaLO VC = 40 
u5/r^L6lL_Lb LDrbgULD 6^05 u s u g ^ a ® s a T L L m CTScrmu 

GWGU^gJ f f i QarT6iT(6T5rfija6fT, CTSOTGGU = 0.1 L ^ I L ^ / U S U . 

C04 L5 

I 
16. (ii) Create a part program for machining on the C N C turning for 

the components shown below. 
S S i p ffirrilLLJUL©6TT6n" aoi.,psB(6T5a@ CNC 
^ c r g t l i u ^ ^ s b eTrb^rjLD QaLusu^rbanrsOT g^® u @ g l 
r^ijflDSU a_(f56urrffift6ijLb. 

C 0 5 L6 

(All dimensions are in mm ) 
(^60)6OT^gj ui/lLDnr60OTr5ja(ST5Lb U^ILS \Qd a_6fT6TT6OT) 

6 


