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Time: 3 hrs.

Note: l. Answer any FIVE full questions, ONE fuU question.ffi each module.
'"W il

x l05N-mm
2, frndthe maximum value

2. Missing data if any may suitable
3. Use of design data Hand

ial stress on plane-MN inclined at an angle of 45 Degree
ii) Principal stress and phqifd[ection iii) Maximrift, shear stress and the direction of the
planer on which it ocw*s, i;!
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Fig Ql(a) (l0_Marks)

A mild steel shaft of*60iirm diameter is sub-j,gcted to a Bend-qlg moment of 25 x l05N-mm

,
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2 a. A mild,-steel Bracket stro-r,yg.ifu,Sig Q2(a) is subjlii,ttid to a pull of 10kN. The Bracket has a
Rectangular cross sectigfuffise depth is twicu6 the width. If the allowable stress for the

matErial is 80N/mm2, dejhffine cross sectiqn of the Bracket.
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(10 Marks)
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res rie Q2(b)

Module-2

(10 Marks)

moment of 10N-m.
stress concentration
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A cantilever beam of wffi.sOmrru depth-l5b8# is l.5m long. [t is-shuck by a weight of
1000N that fall from affifti of 10mm at its fipb;end. Determine tht folowing :

i) Impact factor _'Y y.,.,w, ,\
i? Jnstantaneoqs 

riibximum deflection'l w 
*:tffiMiD Instantaneo&s riibximum deflectioniit*ffi' ",=fuiii) Instantanoerh:.*naximum stress,= -;ry .|#

iv) Instantailpous maximum loa&
Take E :20.6 x10a N/mm2. i:j;-r ' ia

.:r rlr #* ,.*,* 
(10 Marks)
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'{.,,.:,::-i" ' ' ' ;YP. .'i
"%- OR F&

4 a. ExplirffiEe factors whic4ffiWthe Endurance timit. (10 Marks)
b. A s+ei rod which igolF{uenched (s.48,.9260) o*: 10g9.5Mpa, oyt:689.4Mpa,

;M.uf" diameter .ffiE$a using "soderbeig Diagram". Adopt factor of safety as 2, 
-stress

'-"*'roconcentration faej&Hs unity and corrdction factor for load, size and surface as 0.75, 0.85

:i *-

Module-3
5 a. A flange coupling is used to connect two co-axial shaft of diameter 80mm to transmit 60kW

X 200rprrt" Total six M'ry 1.5mm bolts are used on a bolt circle diameter of 240mm.
The hub diameter is l50riinr and flange thickness is 20mm. Determine :

D The shear st4Bss induced in shaft
i, The stg{f stress induced in bolts
iir) The gltc,tivstress induced in key by taking o": 80MPa
iv) The dliedr stress induced in flanges.
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(10 Marks)
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A rectangular sunk key 14mm wide, 10mm thick and 75 ong is required to transmit
1200 N-m torque for a 50mm diameter solid shafi*,;Qgt6rmine whether the length is

sufficient or not, for the permissible shear stress ar$%:dt\lf,ng stress are limited to 56MPa
and l68MPa respectively. ' , (10 Marks)

'ffi'I 
*'*"

oR 6'*..l
A horizontal piece of commercial shafting sppfrrted by two bearings:J.5m apart. A keyed
gear 20" involute and 175mm in diamet_eft*lffcated 400mm to the-ldfr'+6f the Right bearing

and is driven by a gear directly behinci"ib; A 600mm diameter prlltoy1s keyed to the shaft

600mm to the right of the left beaf**g'and drives a pulley with.ahoraontal belt directly

18AU53

(10 Marks)
of a fillet weld as

shear stress

600mm to the right of the left bea$A*g and drives a pulley with.ahorizontal belt directly
behind it. The tension ratio of ;f-k:iEtflt is 3 to 1, with the'tufack side on top. The drive
transmits 45kW at 330rpm. Taffi$fuE K: 1.5. Calculatelhe necessary diameter of the shaft
and angular deflections,,riii,*;*rUegrees. Use allowa

la.
b.

G: 80 , lOe N/*-'. i 'i.,,'

,orn1, -d 
-

G: 80 x lO'N/mm'. u. j,,j,i' .,, ,1,. (20 Marks)
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List advantage anddiffi,Santages of Riveted Joinf'ofer Welded Joint. (10 Marks)

A double riveted,lllfuilJoint is to be made between 9mm plates. If the safe working stress in
tension, crushiriff,ard'shear are 80N/mm2,",'1r26N/mm2 and 60N/mm2 respectively, design the

riveted Joint, ,* i:' (10 Marks)

d. ," ..\"oR
n pl6fuoF50mm wide and l-0ffiffihick is to be w6{ffi to another plate by means of
truniiffi" fillet weld at the ."dql tt" allowable tensits-Hiress is 100N/mm', determine the

8a.

b.

,,::-

t'"ffiffi.==

&'

'fii:ii,"' ,::, :::,',,:::::1, l#" .f tS Qd(D) ,.p (f U MafKS)

,rit 
i:ij;ir :::4:if: 

_ 
l\

::: , Jq u)t "-

tUo0uie:5
a;'-"".15. structural conni"iio, shown in fi$:Qe(a) subjected to an eccentric load of l0kN.

nr&ir ji,r:::;*;."All bolts are ideqf;ihf'hnd having shear,.strenglh of 80MPa.
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Fig Qe(a)
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diameter is wetrffi# dsupport by;t
the leg dime;rsi6ft-'ofthe weld if tlffi
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(10 Marks)
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b. A bracket shown in Fig Q9(b) carries a load

p.r-it.iUf. tensile stresi in the bolt material is 200P
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the size of bolt, if the
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nf q sreaan enoin&is held in:ad of a steam enginelg held in position

the maximum pre{stffiof steam is 1MPI

n oetermin" it&ffiraard size of bolts

(10 Marks)

10 Bolts. The diameter of cYlinder
10 a. The

joint iffi< proof. Determine

rtt"tt for bolt materials is $(

sve
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for bolt materials is f0lvPa'
b. Derive an expression folffiue requked to rais{
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hnpp.t gasket is used to make the

Lir"a Uy tutl"g the design tensileL ' i}" (10 Marks)
"St'ffi$h

on square thieaded screw.^ -,w"r 
(10 Marks)


