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c. Derive an expfp,,s,.sion for impact itrgss in an axial bar of cross sectional area A and length L
due to the iuopirp.$of a load W fal@dver a height h on the bar. (08 Marks)

a. Derive Goodman equation fr6 tfre design of component subjected to variable stress.
(06 Marks)

b. A shaft subjected to #{ihg moment varying from -200N-m to 500N-m and twisting
moment varying from.l5N-m (clock wise) to 175N-m (counter clockwise). The material is

30C8 steel and pqssesses following properties. Endurance strength oex : 300MPa,

o, : 490Mpa and'rfriL 270Mpa. The correction factor for surface, size and load is given as

0.76,0.76 andq$.}T respectively (for both in bending and torsion). Notch sensitivity factor

0.75 and stress concentration factor 1.85. Determine the diameter of shaft using factor of
satety l.), 
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4 a. A M20 x 2 steel bolt of 100mm long is subjected.tdilflact load. The energy absorbed by
the bolt is 2N-m. Determine: " .;-\ 

-'

i) The stress in the shank of the bolt, if thefft{no threaded portion between the nut and

ii) The stress in the shank if the entire-l6iigth of bolt is threaded:/q-tkii''E : 206.8 x 10'

N/mm2. +# ' ,1" (08 Marks)

b. For suooortine the crane in worksh$m.-bibckets are fixed on sted columns as shown inb. For supporting the crane in worksh%br
Fis.O.46). The maximum load tkt ciffneFig.Q.a@). The maximum load ffi "d&hes 

on the bracket .$J2kN acting vertically at a
distance 400mm from the face q&#he-:,,iblumn. The vertical fue*qf the bracket is secured to adistance 400mm aom the tace q@e;*:olumn. Ihe vertrcal Imfuqfi tne DracKet ls secureo to a
column by four bolts in twope6ffiftwo in each row) at a di$thfrce of 50mm from the lower
edge of the bracket. Deterffi
shess for the bolt matedtQ i$
hracket is 250mm, . -;.;" ::.bracket is 250mm. 5i. 'ii:ri,t:ii.. E

slze of the bolts if thdpermissible value of the tensile
. Find the of the bracket if the width of

(12 Marks)

P*ou* 1+@ohrn--)ih 'trzkN

5a.

I

I il _:

Torqufug*. solid shaft Jt =ffi:.'lw@nl@' .9.,i.i.ii y l,

ley keyed to*tftffiflof the shaft. The,tension side of the belt is 2.5 times that on

crushing stresi as 110N/mnt-?" 
* 

(08 Marks)
b. Design a knuckle joint two mild steel rods, subjected to a tensile load of 90kN.

joint has the following 
^stresses. 

Allowable tensile
shear stress = 60N/mm' and allowable crushing

,i_ _
With usual notafii4l#,,prove that a hollow'
same materialffiSht and length w@i=
With usual notaSiglfb,,prove that a hollows.hdft is always stfb,o,,6rer than a solid shaft of the

same materialffiSht and length wffijected to simplelorqire and prove that.

Torque on hgllow shaft 
= -!!f*1. Vhere K - D, . (08 Marks)

*#

!ryr :?- - { _:}:4,.. S -:

rgllowshaft =-!!f Vhere K- D, . (o8Marks)
solid shaft Jt -ffi Dq 

.,L}.!!rr

is to transmit:ffip.',it 1600rpm. It is ffien by means of belt running on a 1m

ffih' t-'r-#' T'
.,j"''\,,,"*.) -, j::: vry

.-.3::-

1*$n I

The material the

is always s{fb.ager than a solid shaft of the

b.

Sre s ack side and the cffiffithe pulley oyer hungs 150mm beyond the centre line of end

_a@ring. Determine;ked--ffimeter of the ffi$iif allowable shear stress is 60MPa and the

4fu*fottey weighs 16qW.15 .r u,'i' (12 Marks)
q, .,:= - ',"' 'F-'.. '\"

6 a. Select rect6gffi key for trans{piqffig a power of 50kW at 500rpm for a hub lengjh of
60mm. tui&Hiameter of soli{shift as 50mm, allowable shear stress of 55N/mm2 and

,{v

stress = 90N/mm2,
sfress: l50N/mm1
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8 a. Derive angffision fortorque required tdidse the load. (06Marks)

b. A tripte*ffiffi power screw is useqin% screw jaclq has a nominal diameter of 50mm and

u pit tr"bf $tf,-. fh" tlrr"uas are sj@shape and length*ffi'ut is 48mm. The screw jack is
usedffi@Hft a load of 7.5kN. T@defficient of fricttrffithe threads is 0.12 and collar
friction is negligible. Calculate,* * *ffi"' "**
D The principal stressg*iQ the screw rod u:%t*' 'D The principal stresse$i* the screw rod ,*-T'iD The iransverse shpffiss in the screw anffit W "

iii) The bearing presffifor.thrells 
- . fuu"k- ,, #

iv) State whethe_r thg sirew is self locffiffi ,ffi
v) Efficiencv o$rcrew. * # d,.*,u* (14 Marks)-, --------rJs4o$w--"' r&* 

*ry* W%.,^*\ $%&,"** */ktr' 6qru/ d
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#eth_ W #"zu' furo" d&tr* @_"""',e -*@W ##**.._*"V -d. rue **l
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