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FOURTH SEMESTER
MECHANICAL ENGI§EERING
ME 45 — STRENG’I“H OF MATERIALS
(Common to éutomobile Epgfheering)

(REGULATIONS 2008),

Time : Three hours - N Maximum : 100 marks
- N
Answer ALL q\aes‘tionsA

) PARTA — (10 x 2 =20 marks)

1. State Generahzyd Hooke s law.

<

2. Define proof resilience.
3. What is meant by point of contraflexure?
4. Define neutral axis of a beam,

5. Write any two assumptions made in torsion theory.
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11.

Define stiffness of a spring.

Macauley’s method is suitable for ——————— loads.
Define the effective length of the column.

Distinguish between thin an/ci Q}\ﬁck eylinder.

What are the principal plane and principal stresses?
PReRRS

PART B ——(25 x 16 = 80 g:ark.s)

(@) The following data refer to, a mild steel specimen
tested in a %aborawry : )

(i) Diameter o{t};éspecimen = 26 mm
(ii)/,_I@ngtE of the specimen = 300 mm
; (iii) Extension unde; a load
[ ofp =  0045mm
‘ (iv)\‘Loﬂd abyield point = 127.65kN
® " Maximum Joad = 208.60kN
(vi) Length ﬁ/,he specimen = 276 rem
after failure
(vii) Neck diameter = 17.75 mm
Determine

(1) Young’s Modulus
(2)  Yield point

2
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Ultimate stress
Percentage of elongation
Percentage reduction in area

Safe stress adopting a factor of safety
of 2.

Or

() A load of 300 kN is applied on a short concrete
column 250 mm’x 250 mm the column is reinforced
by steel bars of total area 5GOQ mm? if the modulus
of elasticity for steel is 15 times that of concrete, find
the stressesI in congrete and steel.

If the stress in ugnci‘etfe should not exceed 4 N/mm?,
find the area of 5&@81 required so that the column
may support a load of 600 kN.

7

12. (@) ‘A heam }\B 10 meters long has supports at its ends
A and B, it carries a point load of 5 kN at 3 meters
from A and a point load of 5 kN at 7 meters from A
and a ‘un;tbmily,d.istributed load of 1 kN per meter
between ‘the point loads. Draw Shear force and
bending moment diagrams for the beam.

Or

() State the assumptions made in theory of simple

bending

and prove the relations

MiI=c/y=EI/R.
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A composite shall Consists 01 COpper Tou U1 au il
diameter enclosed in a steel tube of external
diameter 40 mm and 5 mm thick. The shaft is
required to transmit a torque of 0.5 kN-m.
determine the shearing stresses developed in the
copper and steel, if both the shaft have equal lengths
and welded to a plate at each end, so that their
twists are equal take C;=40 GPa and
Cg =80 GPa. I
S or

For a close co]leé‘ helical spring subjected to an axial
load of 300 N having 12 coils of wire diameter of
16 mm, and mide with coil d:ameger of 250 mm, find

@  Axial Aeflectidn v
(i) Straié enex%y stored

(i) Maximum torsional shear stress in the wire

Maximum shear stress using ‘Wahl’s correction
N
“actpr

Take 80 GN/m?

A steel girderof € i lauigth acting as a bez. caiiies
a uniformly distributed load w N/m run throughout
its length. If T = 30 x 10° m* and depth 270 mm,
calculate

@@ The magnitude of w so that the maximum
stress developed in the beam section does not
exceed 72 MN/m?.

:
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the beam at a distance of 1.8 m from one end.

By using double integration method

Take E = 200 GN/m?
Or

(b) A hollow cast iron column whose outside diameter is
200 mm has a thickness of 20 mm. it is 4.5 meters
long and is fixed at both, ehﬂg. Calculate the safe
load by Rankine’s formu].z;\usi;tg a factor of safety
of 4. Calculate the. slenderness ratio and the ratio of
Euler's an§ Raukjr;é‘s critical loads. For cast iron
take F. »= 550 Nmm? and & =1/1600
JE = 8x16*Nmm?,

¢ N\
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15. (a) : cyhndr%cal shall 3 m long which is closed at the
;%adm&a’n}nternal diameter of 1 m and a wall
thickness of 15 mm. calculate the circumferential
and longitudinal stresses induced and also change in
the length, diameter and volume of the shell if it is
subjected to an internal pressure of 1.5 MN/m?.

Or

;
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A thin cylindrica] tube 80 mm interna] diameter and
5 mm thick, is closed at the ends and is subjected to
an internal pressure of ¢ MN/m? 4 torque of
2009.6 Nm is also applied to the tube. Find the hoop
stress, longitudinal stress, maximum and minimum
principal stresses and maximum shear stress.




