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Student Exam No:

GANPAT UNIVERSITY
B.TECTI SEM. IV - MECHATROIYICS ENGINEERING

REGULAR EXAMINATION MAYIJUNE - 2012

2MC4O2 INDUSTRIAL DRAFTING, DESIGN & PACKAGES
Total Marla: 70

Time: 3 Hours

Instructions:
1). All questions are eomPulsorY.
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 - T
Querl AttemPt All.

(A) E;[st different types of cotter j oints & explain design procedure ofany one'

ini e ,nun supported at the ends in ball bearings carries a straight tooth spur goar at its

mid ,pun*d is to t ransmi tT .5kwat300r ,p .m.Thep i tchc i rc led iametero f the
gear is 150 mm. The distances between tho centre line of bearings and gear are 100

mmeach. r rc ' t ' un ismadeofs tee landthea l lowab leshears t ress is45MPa'
determine the diameter of tire shaft, Show in a sketch how the gear will be morrnted

on the shaft; ul'* indi,ut" the ends where the bearings will be mounted? The

pressure angle ofthe gear may be taken as 20"'
OR

Querl AttemPt All.
i.tl Ottin. equivalent twisting moment and^ equivalent bending moment' State when

these two terms are used in design ofshaft'
(B) Design a tnoctt".loint to trans;it 150-kN' The design stresses may be taken as 75

MPaln tension, 60 Mpa in shear and 150 MPa in compression'

Que:-2 AttemPt All.
(A) Siow that square key is equally strong in shearing and crushing'
(ni Discuss ttre function of a coupling?\vt v'rvvee -- 

limenstned sketch of a muff ooupling which is used to
(C) Design and make a neat < .-,- i -^l^-:^r r^- +L- cha&o

conn-ect two steel shafts hansmitting 40 kW at 350 r'p'm' The material for the shafts
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and key is plain c;;;; for whlch allowable shear and orushing stresses may be

taken as 40 vp;;;;i0 Mp" respectively. The marerial for the muffis cast iron for

which the attowatie strear stress may be assumed as 15 MPa' Take Width of key as

18 mm and Thickness ofkeY as 18 mm'
OR

Que:-2 AttemPt All.
(A) Explain different types of riveted joints'

ini Oehne ttre following terms related to riveted.joints'
1. Pitch 2' Maxsin 3. Diagonal pitch 4' Back pitch

(C) Find ttre emcieicf oitnJaoubtt riveted^lap joints with zig-zag-riveting is to be

designed ro. r: *i" irti.t plates' Assume 80 
-lriPa' 

60 MPa and 120 MPa in tension'

Shear and crushing respectively' Also calculate pitch ofrivets'

Que:-3 AttemPt All.
(A) dxplain stress-strain diagram for brittle material with sketch'

ini t-irt ttt. nurne of different failure theories and explain any one'

ici Exptain construction ofleaf spring
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Quer4 Attempt All.
(A) \ihat is the function of a spring? Discuss the materials and practical applications for [05]

the various t)?es of sPrings.
@) A lever loade<l safety valve is 70 mm in diameter and is to be desiglred fora boiler [07]

tob low-o f fa tp ressureof lN /mm2gauge.Des ignasu i tab lemi lds tee l levero f
rectangular cross'section using the following permissible stresses :
Tensile stress : 70 MPa; ShJar stress = 50 MPa; Bearing pressure intensity = 25

N/mm2.
The pin is also made of mild steel. The distance from the fulcrum to the weight of

the lever is 880 mm and the distance between the fulcrum and pin connecting the

valve spindle links to the lever is 80 mm.
OR

Que:-4 Attempt AlI.
(A) State the application ofhand and foot levers. Discuss the procedure for desigling a [05]

hand or foot lever.
(B)Ahelicalspringismadefromawireof6mmdiameterandhasoutsidediameterof[07]

T5mm. I f thepermiss ib leshears t ress is350MPaandmodu lusof r ig id i ty34
kN/mm2, find thl axial load which the spring can carry and the deflection per active

tum.

Quer5 Attempt All'
(A) State the assumptions used in Euler's column theory. [03]

inj o.rrn" .slendemess ratio'. How it is used to define long and short columns? . [03]

iCl fn" lead screw of a lathe has Acme threads of 50 mm outside diameter and 8 mm [05]
pitch,Thescrewmustexertanaxialpressureof2500Ninordertodrivethetool
can iage.Thethrus t iscan iedonaco l la r i lOmmouts ided iameterand55mm
inside diameter and the lead screw rotates at 30 r.p.m. Determine (a) the power

requ i red todr ive thesorew;and(b) theef t i c iencyof the leadscrew.Assume
ooifficient offriction of0.15 for the screw and 0'12 for the collar'

OR
Quer5 Attempt All'

(A) What do you understand by overhauling and self locking of screw?

@i oerive the expression for the efliciency of square threaded screw'

iCj Catcutate tbe diameter of a piston rod for a cylinder of L5 m diameter in which the

grcatestdiffelenceofsteampressureonthetwosidesofthepistonmaybgassumed
io be 0.2 N/mm2. The rod is made of mild steel and is secured to the piston by a

taperedrodandnutandtothecrossheadbyacotter.Assumemodulusofelast ici ty
as 200 kN/mm2 and factor of safety as 8. The tength of rod may be assumed as 3

metres.

Que:-6 Attempt AU.
(A) define stress concen*ation and explain the methods to reduce stress concentratlon.
(B) Differentiate between elastioity and plasticity'
(C) Explain basic prooedure for machine design'

SECTION. U

END OF PAPER
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