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I a. Explain the design p*g-cffi*1th flffif flow.#iffi (06 Marks)

b. Derive soderberg' s eqffi n *h* ;;#;':^'*ffitifl ,t:H:ff f:l:f f f; #'ffiT]

Machine *Qe;irgn ,fu
u,$'g 

* q.

,{ *;i** @}tu*. Marks: 1oo

Time: 3 hrs. \* $ \
y^- &

Note: l. Answer any FrVE fuu auestio,n1,*ihoo;ins oNE fua wffi'trom each modale'

i. ut" of din hand book 4^ayWiu".1' .f, ,l , .,

l:l"X;1i""fiJf"Hffi "J:;l'#iil.J;L*1":1t:*",::i-*"1T:i::*?Tff
t#T}T"1"ffi;;ii(ffi;,"#il" i#T*'.*"m load the member can carry

for inrinite he pa*S;;=;;t"Mi;"ira r6$po rupu for the material' Assume FoS : 2'
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a. Briefly discuss tffin"encing tf,"*"-te"t1&; of suitable mft+#i for machine t'?ilt#t;ru,

^"--J." ^o-r*qlY\
a. DrreuJ sroweDe ^&]ef@ --- - ,Sruil *, ,;

%* "t;'

b. Explain the folio$ing theories of failU'q: 
\v' (i)' Mury*upn normal stress thgory '';' ' ,, q:;

iiil rurg#irtr"* shear stress ut%o*+ un $i (06 Marks)
)::4. ^*&tY'-- +t o^.ri*q& ; * 

" 
"

>n is subjectedcto L axial pull of 500 klf as shown in

iitfr" uffr*,iUtu tensile stress in the bar is 200 MPa'

,"*.*,\ ")/ =BDrqr\

%".., Fig.Q2(c)
.€#i!:e$

k%3 Module-?

Asteelshaft600s*#;-*9-:Wearing;carriesapu11eyofdiameter400mm,
;tiH#%' *# 

-f"flfrl 
#'ffe$*.9/i3"#:,1,*", pow:r from'ihe shaft is

transmitted thrt-rrdh another pulley of.diameter 600 mm weighing OOO N- overhanging the

right beasilg.,ty zOdrirl-ifi" b"l d'i'"' o" the pulleys *""x rlght angles to each other'

Taking,ryr,ih.ofbelt tensions u" r. o"t"rrni,; 
'h" 

;fu"t"' of th" shift required taking design
(20 Marks)

sheari"td'Ss as 40 MPa'
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4a.

b. Design an helical spring for an operating load

trXptaln tne IotlowurB. * tr 'q

(i) Failure of riveted joints * 
''*

(ii) EffieiencY of rive

t)b

(08 Marks)

m 90 N to 135 N' The deflection for
Ji'

_,f'\\. (08 Marks)
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Derive an equation for shear stress aue to twisting,,qgq&6t and deflection of helic"lrffif;

this load range is 7.5 mm. Other data are as-t--qllsys: 
*.*, h

Spring index = 10 . a , 
-'w':{*.':! '*:' 

'1'1"

Permissible shear stress for the material ffifu" f'-"s' )

(12 Marks)
Shear modulus: 80 GPa '{ *

-r"ru: _t'r; 41g,.,*&*

-,',#- Nibdute-3 r"'*,
Explain the following: ,- d* $- * )
(t) rallult ul llvsLvuJ--"o , .gr

iiil Efficiency of rivete$."jqilr 
- - ',q- *,'

[J,".-in. the require46ffield size for the bracffiwn in Fig'Q5(b)'
Iia"9^ ;'
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A pair of helical gr:rryff; turbine has a hansmission ratio of 10 and the teeth are l4L
2

involute. T'he pUriou,Tras 25 teeth and rotates at 5000 rpm' Material for both pinion and gear

is 0.4% c*Ud'gs.lb.l heat treated having o, as 86.03 MPa. Power to be transmitted at

iOO fW. Oesp.gritile gears completely. Ta\e helix angle p :20. (20 Marks)
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{ ru}, "ry#e J%,e& ffi'on #W*
10 a. Derive Petroffls equation with tpuainotations' *;# ' . :. - -^ 

(lo1vlarks)

b. A lightly f"raJ:'"r*al beqpdg has a load offrffi"The oil usedris;S'liE 60 and mean

effective temperature "f-W;: 
'To0t-E;qfu'ffialtr^ 

utlum@Tri,o Ti Tg t:
Uearirrg has a aia-"teffi*0.S mm. rn"-ffiifl3oumat is 1500P rlm' The Lid ratio is

fimiteJto 1.2. Dete;qp.-ti" 
"o"mcient 

offin and powerfufuuln friction' (10 Marks)
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Module5 d% *'
Design a single plate cluteh used in autornoUitt trffiBisWon forthe_following^specification:

Power to be transmitted = 20 KW, speed*ffiO0 rpm' Take p : 0'35, pressure

(p): 1 N/mm2, yield stress for shaft material =.ffidYT:: 
- _ . .a, , J0t,Y:lt-)-

i ri*pt" band'brake is required to transmitffi{uL-of e!! N-m. Thetffidru1 is 400 mm

diameier and coefficient of friction is 0u&ffid the effort t"qrit"ffiilerate the brake'

Also design the band and the lever. Takeb"* 270, a= 680 mm and #+"80 mm' Yield stress

(or) forbothband and lever:328kq@ffi **,:'
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