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Student Ex.m No:

GAIIPAT UNIVERSITY
B.TECII SEM. IV - MECHATROI{ICS ENGINE,ERING
CBCS REGT.ILAR EXAMINATION MAY/JUITE.2O13

?MC4O2 IIIDUSTRIAL DRAFTING. DNSIGN & PACKAGES
Time: 3 Hours Total Marks: 70
Instructions:

1). All questions are compulsory.
2). Figures to the right indicate full marks.
3). Answers to the two sections must be written in separate answer books.
4). Assume all necessary data.

SECTION - I
Que:-l Attempt All.

(A) Describe the design procedure of a cotter foundation bolts. [041
{B) What are the applications of a knuckle joint? t021
(C) A steel spindle transmits 4 kW at 800 r.p.m. Tbe angular defleetion should not [06]

exceed 0.25o per metre ofthe ppindle. If the modulus of rigidity for the material of
the spindle.is 84 GPa, find the diameter of the spindie and the shear stress induced
in the spindle.

OR
Querl Attempt All.

(A) State and explain the varicus criteria on which shaft are designed? t04l
(B) Under what circumstances are hollow shafts preferred over solid shafts? [02j
(C) Design a knuckle joint to trar$mit 150 kN. The design stresses may be taken as 75 [06]

MPa in tension, 60 MPa in shear and 150 MPa in compression.

Que:-2 Attenpt All.
(A) Describe the design procedure of a protected type flanged coupling. I05l
@) Design a clamp coupling to transmit 30 kW at 100 r.p.m. The allowable shear stress [06]

for the shaft and key are 40 MPa and the number ofbolts connecting the two halves
are 6. The pennissible tensile stress for the bolts is 70 MPa. The coeffrcient of
friction between the muff and the shaft surface can be taken as O.3.Take width of
key is 22 mm and thickness of key is 14 mm.

OR
Quer2 Attempt All,

(A) Explain various failures of rivetted joints. I05l
@) Design a double riveted butt joint with two cover plates for the longitudinal seam o-f [06]

a boiler shell 1.5 m in diameter subjected to a steam pressure of 0.95 N/mm'.
Assume joint efficiency as 75Yo, allnwable tensile stress in the plate 90 MPa,
compressive stress 140 MPa & shear shess in the rivet 56 MPa.

Que:-3 Attempt All. tl2l
(A) Explain stress-strain diagmm for ductile material with neat sketch.
(B) Classifr the different types of load & explain each In brief.
(C) The maximurn load on a petrol engine push rod 300 nm long is i400 N. It is hollow

having the outer diameter 1.25 times the inner diameter. Spherical seated bearings
are used for the push rod. The modulus of elasticity for the material of the push rod
is 2i0 kN/mm2. Find a suitable size for the push rod, taking a factor of safety of2.5.
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I-
Quei4 Attempt All.

Quer4

Que:-5

SECTION.tr

{A) What is the funotion of a r
-: :*;j;d;::ru;til3jing? 

Discuss the materials and practical applications ror
):{ I:* 

ts mpping in a leaf spring? Discuss its role.'t 
;:';fifffrfr";H:'j"r'::r;r,ild;4", the maximum road required on
* jH;;1"#$1 jilhr::lff iil,lffi:TiH;n:,HAm;i j*f iil
s't*f ',1'.t:,t*ffi$*hx;*ulffi fiil'#l**t*";
Larcutate: L The diameter anO ,n" f"nef.; iif,r* pin,2. The shear stress in the fuicrum pi;.*.. """3. rhe dimensioni-r1,11iyr; JilJllver at the tirrcrun;4. Bending stress ur rne rulcrum pin;

5. Design of lever arm.

l04l

I02l
f06l

AnemprAil. AB
(A) Wrih applications ofdifferenr types oflevers.(B) Exptain clearty the necessify_ofil;il;;;r;". on *.,:l:r,-lloln.tocarions. 

[8ri"' t:ff:"'ffi:tJ:#?,',:$:T'1-i" 
orz."-Jiu*"*' *o tu,,ouoide diameter or i0e1kN,ili,;,ffifi;fi1::: ,ilfi il.J':;.f_,jj, ffi il: ru::ti;ij*T,X 

'"

AttemptAIl.
(A) State the assumptiors used in Euler,s column theory.

.? t"?! :i,;::uillfiifi3""'",i# x*r*:"rmff Ttr u.t ",n .quiuur.ot gij
to 

il:rit+i.'::t- 
or a iathe r'tt a"'". ,i*"i' 

"r 
so ** 

""rr;0" diameter ard_ 8 mm ['sjianiage *".:T:r ii i?ff # #T' "'"l',il'i: ;H':"X,11 *H:Jiffi g ffi 
'-'

inside diameter.ano the feal scre;;il, u1r., .o,, Derermine (a) the powerrequired ro ,ty:.*. screw: and Ot;;";f,-"lly of the lead screw. Assumecoefficient of friction of 0. | 5 f".*..rJr"* .* (.).12 for the collar.
Que:-S Attempt All. 

OR
(A) Derive rhe eouarion for rorque required ro ,"r"jj.^ 

l":!- _0, 
square rhreaded screw. t03l(B) Derive the eioression ror *r" -urin,,ui ,"riii.".y orrqrare threaded ,"r;;. 

-' 
r03l(c) A 4s mm diamerer shat rr *ra. 

"i 
'".i*i,i'rira 

".;d; ; 40;*i\fi: I pararel [,sJkey of size 14 mmjvide.and tr;ffi#; of sreel with leld srrengrh of 340
ilffiti,'#:::T:xlt *o** i."eth 

"f k y,,irthe shaft is loaded ti transmit
ilr;;#&X#rssrbte 

torque. Use maximum shear shess tlrrory *j alri,me 
"

Que:-6 Attempt All,
(A) Define shess concentration and exnlain thF,nArh^,r- +^ -^r_-- tl2l
(B) ,y1,,at are th" u-ll"l3ili:t 

*d explain the methods. to reduc-e srress concenriarion.
icr e.pr,i" p"r'y**':ffi]#};ffi ffil,"ffi fiffiilf,',:Uir. 

-" -

END OT'PAPER
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