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Fifth Semester B.E. Degree Examination, D'ec.2018 IJan.20l9
Design of Machine Elerff_ents - I

Time: 3 hrs. ** *S3*- Max. Marks:toor%"q*
Note: l. Answer FIVE full questions, selecting a1fud# TWO questions from eack part.

2. (lse of Design Data hand book is permitted 
,{i,.-PA,.Ef,fi+ ...-",S'

I a. Draw the engineering stress - strain diagiain and explain all the salieit point marked on it.
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(10 Marks)

2a.

b.

c. An qnk---fifu weight falls-t1{&,uh 10mm o-n i rtfih'rigidly attached to the lower end of a
vertffibr 3m long and 6ffSurm2 in section.oThe'maximum instantaneous extension is 2mm.
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is the correspodlllfrrffiess and the 

-value 

of unknown weight. Take E:206GPa.Marks)

{duEA steel cantilever member shown in Fig Q3 is subjected to an axial load that varies from* 500N compressioflo 1000N tensio:tand to a transverse load at its free end that varies from
100N up unA:S- down. Deter,mgthe required diameter of the section using a factor of
safety 2.*S*# strength propehffi' of the material are ou = 550MPa, oy : 480Mpa,
o-r = 270MFS. Neglecl lhs sslpmn action and notch effect. (20 Marks)
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4a.
b.
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Explain the types of stresses to be considered for desig-{k9{blts with static loading'

An M 20 x 2 steel bolt of 100mm long is subjected&ffiact load. The energy absorbed by

the bolt is 2 N-m. .{6 **.

i) Determine the stress in the shank of t$U6,/b if there is no threaded portion between

the nut and the bolt head. A

ii) Determine the stress in the shank iffi'ehtire length of the bolt*ih..tlreaded

Take E for steel = 206.8 GpA. .,ff ,.,ft=t (10 Marks)

A shaft 600mm between beari
the left hand bearing and the

is located 130mm to the rig
the right horizontallY. T&e+e&fticient ot t:
5500N. Find the shafi di{peter, the permissi

42MParespectively. Angle of wrap of belt on

6a.

b.

ta.
b.

is 180o. (20 Marks)
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8 a. Derive an eX#;esiion for maxim,{ffi&ciency of a square threaded screw and show that for

self lockiBgO&& the efficiency-4$:always < 507o, _ (10 Marks)

b. A doublelirAflaeO power screly with trapezoidal ISO thread is used to raise a load of 300kN.

The nominal diameter is=1=0=Q1m and the pitch is 12mm. Take coefficient of friction is 0.15.

Neglecting collar frictio4;{ind :

i) Torque requirdd-t5 raise the load
ii) Torque required to lower the load
iir) Efficieqq$ilpf the screw.
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(10 Marks)


