Total No. of Questions: 8] SEAT No. :

P1573 [Total No. of Pages: 5
[6002]:203

S.E. (M echanical/Automobile) (Automation & Raobotics)
(M echanical Sandwich)
SOLIDMECHANICS
(2019 Pattern) (Semester-111) (202041)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the cardidates:
1)  Answer Q¥or Q2-Q3 or Q4, Q5 or Q6, Q7 or Q8. ‘

2) Figuresto thegdight indicate full marks. C)Q

3) Usegraph paper for Graphical Solution.
4) Use of electronic pocket calculator is allowed. \% ¢

5) Assume suitable data if necessary.

@ long is supported at
400 N is applied at the
centre of thebeam. What uniforndl y« oad per meter length will
break acantilever of the same rmégm mm wide, 60 mm deep and 3m

Q1) @ Atsguare beam 20mm x 20mm in section
the ends. The beams fails when apoiw

long? [9]

b) A smply supported b . Qﬂ 4 m carries a central point load 100
KN. Thebeam isl—ﬁ@equal flangeasshowninFigurel. Caculate
shear stress at n axis-and also draw shear stress distribution over

the depth of the'section. [9]
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Q2) g

b)

Q3) 3

b)

Q4) a)

X

b)

A T section of flangel80 mm x 30-fom and web 200 mm x 30 mm is
simply supported at the both ends, It carries two concentrated |oads of
110 kN each acting 2 m distance-ffom each support. Span of the beam is
10 m. Determine the maximufi’bending stress induced in the beam and
draw bending stress distrildution diagram and also find bending stress at
the layer 110 mnrfrom thebottom. [9]

A simply supported beam of span 8m is subjected to point loads' of 60
KN, 80 kN-ang'50 KiNat 2 m, 4 m and 6 m from left support respectively.
Determinegsiope at left support and deflection under 60 kN an

loads,(Téke EI=2.668 x 10°kNmM?. O 9
A hollow snaft with diameter ratio 3/ 5isrequired to, SQ‘II;f 450 kKW at
120 rpm with auniform twisting moment The sh essin the shaft
must not exceed 60 N/mm? and the twist in a of 2.5 m must not
exceed 1°. Calculate the externa diamet shaft satisfying these
conditions. Take the modulus of riQi ditﬁ N/mmg, [9]
A 4m length of atube has a buoki 2kN when used asa column
hinged at both ends. Calculate.l load for 4.5 mlength of the same
tube when used as column iO \ [8]

) Bothendsarefix

i) Oneend fixe@her i< hinged
i)  One endi{{'} d the other free.
, OR

A co @&t consist of copper rod of 20 mm diameter enclosed in
tupe of 6@xmMm external diameter and 20 mm-thick. The shaft is
%red to transmit to torque of 1200 Nm. Deterniinethe Shear stresses
dewel oped in the copper and steel if both the shaft have gual length and
welded to a plate at each end so that their twists are egual take modulus
of rigidity for steel astwice that copper. [9]

Calculatethe critical load for astrut whi€hyis madéup of abar circular in
section, 1.2 m long and which ishinged at one-end and fixed at the other
end. The same bar when freely supported alvits ends gives the centra
deflection of 3mm, when aload of 100 N-+iSplaced at its centre. Also find
the safe load taking factor of safety is3. [8]
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Q5) @ Atapoint in astrained material, there are two mutually perpendicular
stresses of 30 MPaand 70 MPa, beth tensile. They are accompanied by
ashear stressof 20 MPa. Determiifie principal planeand principal stresses.
Use Mohr’s stress circle methed only. [9]

b) A solid circular shaffis stijected to a bending moment of 45 kNmand a
torque of 15 kM "Design the diameter of the shaft accordingto:  [9]

)  Maxiwg princtpal stresstheory
i) M Admurm shear stress theory &
i) £ Maximm strain energy theory O

Takeu =025, Stress at elastic limit = 200 MPaand f togﬁ)sarety is2.
.

on O
Q6) @ ~Arectangular block of material is subj tensile stress of 110 N/
mm?2 on one plane and a tensileSi% Yy NY'mm? on a plane at right
angles, together with shear str. 70 N/mm? on the faces. Find the
followingterms: X [9]

) The magnitude of ’m@‘st\r%ses
i)  The magnitude &est shear stress
i)  Thelocati Incipie plane
V) Th plane contalning maximum shear stress.
b) Anexial“pull of 25 kN along with a shear force of 20N, is applied to a

Ul of 200mm diameter. Theelastic limit of thehar material is250
\MPa and Poisson’sratio, 1 = 0.3. Determine the facior of safety against
failurebased on: [9]

)  Maximum shear stresstheory
i)  Maximum strain energy theory
i) Maximum principal strain energy theory

IV)  Maximum shear strain energy theory
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Q7) @ A segment of a generator shaft is &@ected to atorque T and an axial
force P, asshowninthefigure 2. [I;\qe’hol low shaft having outer diameter
d,=280 mm and inner diametef;d,=230 mm and delivers 1800 kW at

4.0Hz. If thecompressiveforee, =525 kN. What arethe maximum tensile,
compressive and ghear in the shaft? [9]
she: st&@fﬁ%@

s

b) VﬁBiIow rectangular section is having extesnalsi e 600 mm x 550 mm

AS D
F40mm. if it is subjected to the two forae{?
own in figure3. Determinethe state at poi nﬁA

Q8) @ The bar has a dic
componentsat i

and B ang’she esg’ts on adifferent volume element located IS
poi ‘ A 19
) &
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b) Determine the stress resultant at f@%?corners of Column subjected to
eccentric load of 500 kN, as shov;e??ﬁ Figure.d [8]
N
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