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Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in the model answer
scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try to assess the
understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more importance. (Not
applicable for subject English and Communication Skills.)

4) While assessing figures, examiner may give credit for principal components indicated in the figure. The
figures drawn by the candidate and those in the model answer may vary. The examiner may give credit
for any equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values may
vary and there may be some difference in the candidate’s answers and the model answer.

6) In case of some questions credit may be given by judgment on part of examiner of relevant answer based
on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on

equivalent concept.

Que. | Sub. Total
No. | Que. Model Answers Marks Marks
1. (A) | Attempt any Six of the following. (12)

(a) | Define elasticity and plasticity.

Ans. | Elasticity: - It is property of a material by virtue of which it regains
its original size and shape after deformation, when the loads causing 01
deformation are removed.

02
Plasticity: - Lack of elasticity is called plasticity. The plasticity of a
material is the ability to change without destruction under the action 01
of external loads and to regain the shape given to it’s the forces are
removed.
(b) | Define principal plane and principal stress.
Ans. | Principal Plane: - A plane which carry only normal stress and no | 01
shear stress is called a principal plane. 02

Principal Stress: - The magnitude of normal stress acting on the
principal plane is called principal stress. 01

(¢) | Define moment of inertia.

Ans. | Moment of inertia of a body about any axis is defined as the second
moment of all elementary areas about that axis 02 |02
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1. (d) | What is core section?

Ans. | The centrally located portion of a within which the load must act so as
to produce only compressive stress is called a Core OR Kernel 02 02
section.

(e) | State the torsion equation along with meaning of each termin it.

Torsion Equation: -

T_CO_1 01
Ans. . L R
Where,
T = Torgue Or Tuming moment (Nmm) 02
I, = Polar moet of inertia of the shaft section
=+l
C= Mbaulus of rigidity of the sheft
reterial (N'nm?) 01
6=Angle through which the sheft is twisted
due totorgue i.e. angle of twist (radlians)
L= Lenght of the shaft (mm)
f, = Miximumshear stress induced at the
outernost layer of the shaft (NfnT?)

R= Reits of the shaft ()

State the relationship between Young’s Modulus, Modulus of
() | Rigidity and Bulk Modulus.

Ans.
I OKG
G+3K
OR 02 02
E=2G(1+w)

E=3K(1-2,)
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1. (9) | Define Hoop Stress and Longitudinal Stress.
Ans. | Hoop Stress: - The stress which act in the tangential direction to the 01
perimeter (Circumference) of the cylinder are called as Hoop Stresses
Or Circumferential Stress. Its denoted as by lGCJ 02
Longitudinal Stress: - The stresses which act parallel to the | (1
longitudinal axis of cylinder are called as Longitudinal Stress. Its
denoted as by [q]
) What is eccentric loading? State two example of eccentric loading.
Eccentric loading: - A load whose line of action does not coincide
Ans. . . . 01
the axis of a member is called an eccentric Load.
Example: - 02
a) C- Clamp b)Hook c)Offset link 72
Mark
d) Drilling Machine Frame (Any
two)
B) | Attempt any Two of the following (8)
a) |A bar 500mlong and 22 mm in diameter is elongated by 1.2 mm
under the effect of axil pull of 105 kN. Calculated the intensities
of stress, strain and the modulus of elasticity of the bar
Ans. | Gven:
L=50mmd=2mm ¢ = 12mm
P=106kN =106 x1®* N
. 01
)Sress, o= =10X10 _ o7 N
A 5(22)2
4 04
N Qb o _12
I Sran, e=-t === =0004 1
) L ~50 °
.. 2716.22
i) Mboulus of Hasticity, E=2 = £ =115001.67 NI
) % =% = oowd 02
i) o=27622NIm?, ii)e=00024, iii) E=11509167 Nt
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1. b) | A simply supported beam of span 5 m carries two point loads of 5

kN and 7 kN at 1.5 m and 3.5 m from the left hand support
respectively. Draw shear force and bending moment diagram.

Ans. | Resctiors:
2 Ma=0

5x1.5+7x35—R;x5= 0
xRy =3

Shear Force (S at any section between Aand C,
F,= Ry=56kN

Shear Force (S at any section between Cand D,
F, = 56-5=06dN

Shear Force (SF at any section between Dand B, 1

F, = 56-6-7=-64kN

B.M. calculation:-

B.Mat Aand B=0

B.M at C =5.6 x 1.5=8.4 kN-m 1

B.MatD =6.4x 1.5=9.6 KN-m
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1. 5kN 7 kN '
A

5.6 kN
01

04

01

(c) BMD
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1. C)

AnS.

()

AnS.

A circular beam of 120 mm diameter is simply supported over a
span of 10 m and carries a UDL of 1000 N/m. Find the maximum
bending stress produced.

Qven date:
daimeter d=120nmm L=10m w=1000N'm

Sepi) Mm—"‘g _1ooog102 = 12500NHM= 125x10° N—m

Sepii) |= 6—7Zd4 =6_7Z(120)4 =10178760 2t

M, 12510
Y 10787602

Attempt any four of the following:

(60)=7368N/mm?

i) Define lateral strain.

ii) State Rankine’s formula for column giving meaning of
each term used in it.

i) Lateral Strain : - Strain in a direction at right angle to the
direction of applied force is known as lateral strain or
secondary strain

In mathematically,

. Change inthe lateral dinension
Leteral Stain = =~ e Teferal cirversion

iii) Rankine formula: -

01
01
Yo

04
Yo

01

(16)

01

01
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(b)

AnS.

(©)

= A

Where,
P, =Rankire's Qrippling lced
o, = Uttinete crushing stress for the colunm metexial
A=Aradfds
L, = Effective lengit or effective height of the colum wihich depencs
upon the colunm end condiitions
K=MnimumRedious gyrations
a=Rankine Constart
A steel rod 3 m long and 40 mm diameter is used a column with

one end is fixed and other end is free. Find the bucking load by
Euler’s formula (E=210nkN/mm?)

Gven ceta-
D=40nm L=3m E=210 kNmm? =210x1C° Nlnm?

Condiition one end fixed, other is Free
L. =2L=3 x 2=6m=6000mm
For asolid circular section,

_T _ T 4 —
=50’ = (40 =1256G3 7L

Using Euler's fomula,

p= 7B _ X210 xX10°)x125663.71
(Ley (6000y°
P=72479N=723kN

A rod has a length of 10 m at 10 °C and its temperature is raised
to 70 °C. If the free expansion is prevented, find the magnitude
and nature of stress produced. Take E= 210 k N/mm? and a =
12x10%/°C

01

04

01

01

01
04

01

01
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2. | Ans. | Gvendata-
[ =10m=10x10*rm t, =10°C, t, =70°C
E=2.1<A10° Nmm?, o=12x10°/°C
i) Riseintenperature, t=t, 4, =70-10=60°C 01
ii) Free expansion of therad, 6, = atl= (12x106) x60x(10x1C7) o
=7.2mm
If this expansion is prevented, conpressive stress will be induced inthe rod. 04
Conpressive Stress, o= ot = (12x10°) x60x (2. 1x1CP) 01
=151.2 Nt
01
I) o= 1502 N'mmr? i) Neture of o Conpressive
A steel tube of 40 mm inside diameter and 4 mm thickness is filled
(d) | with concrete. Determine the stress in each material due to an
axial thrust of 60 kN. (E steel =2.1x10° N/mm? and E concrete =
0.14 x 10° N/mm?).
Ans. ,
Given data:
Inside diameter of steel tube, d= 40 mm.
Outside daimeter of steel tube, D=d+2t = 40+(2x4)=48mm v,
Areaof steel. A, = = (D* — g% = (48 —40%) = 552 92 o’
- | 4 1

Area of Concrete, .%:% (d%) =§(4o:) =1256.64mm’

Axial thrust, P=60kN=60x=10°N

777 T T ITT T
40T ‘ A ‘ A ‘ l ‘ A‘ 48 mm 60 kN
m‘kl I ‘—."."".—.‘.-"'.-:""T‘_'._"".T:—'-_'."'-'"._'."-'"-'_'
7777777777777 7T
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2. P=cA+a:h
P=csA +ach
. B0X1CP =0y X562+, X1256.64.........(1) 01
O =% G,
2 04
o B, _ 210
STE 7 0140 ¢
a=15x¢ (ii) 01
Sustituting this value in equetion (i),
60x10° =15x o, x562.92+ o, x1256.64
1 01
o = %ﬁz:am/mﬁ
o, = 6.28N/m?
o; =A2N/m?
© A tension member is subjected to axial stress 10 N/mm? and the
plane of oblique is 30° to the axis of stress. Compute the normal
and shear stress on oblique section.
Ans. .
Qven ceta
Al Siress, g, =10NImt, 90°P-30° =60
A— B
I :
|
<+ = 300 o 2
9 ! — J, = 10 Nimm
6, = 10 Nimm '
0/
30 c
D E i ,
Here the dolique plane BE isinclined at 37 tothe axis of
1.e. with the horizontal.
. 6=argle meck by chlicte plane BE with vertical =90°- 0 =60° |
o, =0y 008? §=10x008> 60° =25N/ m? (Tersile stress)
qz%sin20=1—203in(2x6@)=4.33N/nn? 02 | 04




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

Model Answer: Winter 2016

Subject: - Strength of Materials

Subject Code: -17304

Page No.:- 10/33

Que. | Sub.
Que.

Model Answers

Total

Marks Marks

2. f)

Ans.

()

AnS.

A cylinder shell 3m long has 1.2 m internal diameter and 20 mm
metal thickness. Calculated the longitudinal stress induced and
change in the length of the shell, if it is subjected to internal
pressure of 8 N/mm?

Gvendata;
[.=3m=3000mm d=L2m=1200mm t=20mm

p=8 N7, E=2 11PN/ mmr?, 1i=0.32
Using the relation,

Attempt any Four of the following:

Draw SF and BM diagram for a Simply supported beam L
carrying an udl w/unit length over the entire span.

Take a section XX at distance X from A

01

01
04

01

01

(16)
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S caleulation:
Take a section XX at distance X fromA

Fx =SFat section XX = (W2
At A x=0,

BM. Calculation: —
BM. at asection XX At adistance xfromA

M, :%xx—\/\b(lz(:m—é‘xx—v%z
BMaAx=0
I\/lA:V\—g‘xO—!ZVXO2 =0
BMa B x=0
I\/IB:%XL—!Z\IXE:O
Tofind the maxinrumBM-

Atoenter(;le—é

o WLl w (LY wL
Me=Mw =73 7{?} =8

01

01
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3.
, : w/unit length
A @MB
01
04
(ii) SFD - . il
2 .
wL /8
01
(iii) BMD
(b) (i) Define shear force and bending moment.
A (i) Define point of contraflexture with a neat sketch.
ns.
Shear Force: - Shear force at any section of the beam is the algebraic
sum of all vertical forces on the beam acting on the right or left side of
the section.
OR 01
Shear Force: - A shear force is the resultant vertical force acting on
either side of section of a beam.
Bending Moment: - Bending moment at any cross-section of the
beam is the algebraic sum of the moment of all the forces acting on 01
the right or left side of the section.
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(©)

AnS.

Point of Contraflexture: - A point where bending moment is change
its sign from positive to negative or vice-versa. At that point bending
moment is equal to zero Such point called as point of contraflexture.

Point o( Conho(lm uvye

e

BMD

A simply supported beam of 6 m span is loaded with a udl of 1.5
kN/m over the entire span and concentrated load of 4 kN and 5
kN at distance of 2m & 4m from the left end support. Find the
magnitude and position of the maximum B.M.

1) Readtics: —
Take a moment about A

4x2+5x4+(15x6)x_g=98x6

R, =9.17kN
R, =4+5-+(L5x6)-9.17
R, =883%N
i) Shear force caloulations:
Fo=+R,=88%N

Fe, =883-15x2=583%N

Fe, =883-15x2—4=183%N

Fy, =883-15%x2—-4-15x2=—-117kN

Fo, =883-15x2—-4-15x2-5=-—617kN
F; =883-15x2—-4-15x2-5-15x2=-9.17kN
R, =-9.17kN

01

01

01

01

04
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3.
T 4xN ° 5kN o
‘ 1.5 kN/m
S ¥ sl
- 6m >
R,o,=8.83kN E Ry =9.17 KN :
c) BD kN.m

i)
i) BMcalculation:-

M= M;=0

M =(883x2—(]_5><2)% 1465 KN-M

01

M =(9.17><2—(15><2)% 1534 KN—m

And the M, :
X _2-X
183 117
X=122m
Distance Between EfronA=2 +Xx=322m
BM a 322 mfromAgiven by,
M = M, =883x32—-4x1.22—(1.5x3.22) x[%z} o
M = M., = 1578\
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3. | (d)

Ans.

Draw SFD and BMD for a cantilever bean 1.75 m long carrying a
udl of 12kN/m run over a length of 1.2 m from the fixed end.

Shear force calculation; -
S.F.at A=1.2x12=14.4kN
S.F.atC=0

S.F.atD=0

Bending moment calculation: -
B.M.atB=0

BM.atC=0

B.M. at A =1.2x12x0.6=8.64 kN-m

1'2_l<r4/m

AN A
N
hY

,,f'l’ BMD

B 64 K-

01

01

04

01

01




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)

R (ISO/IEC - 27001 - 2005 Certified)

Model Answer: Winter 2016

Subject: - Strength of Materials

Subject Code: -17304

Page No.:- 16/33

Que. | Sub.
No. | Que.

Model Answers

Total

Marks Marks

3. (e)

Ans.

Draw the SFD and BMD for the bean as shown in fig.

i) Tofind the R, : For the equilibriumof the beam
Uonard reaction at A=Total downward loed
R, =2+0.8x15=32kN

i) SF. calaulation:  F,= R, =32kN
SF.just totherigtof C R, =32-2=12N
SF.just totheleft andright of B, F; =32—2—-0.8x1.5=0kN
Hence,

= =K, =0
ii)BM. calaulation: M; =0

M. =—(08><15)><(l75) —-09Nm
M, =—(08xL5) 1_25+15)—2x15=—57kr\|.m

2 kN

' ~ 0.8kN/m
e | ' LYV'YCVYWM “

C"

3
;

1.5 m——w™

(c) BMD in kN.m

01

01

04

01

01
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3. () | A hollow circular section is of 200mm external diameter and 100
mm internal diameter. Calculate the M.I. of the section about ant
of its tangent.
AnS. Given data: D=200mm_. d=100 mm. U
1) ML of hollow circular section about xx- axis, A B r
=L (D -d% : 200 i
64 - 100 mm
R— ) _'_ 4.
I _ax(-oo 100%) f
I_ = 73631077.82 mm* — 01
i} Distance between tangent AB and X X-axi s=h=2—20 =100mm 01
i) M I about tangent AB(I,; ):The tangent Ab is parallel to xx-axis.
S0,
using parallel axis 1':he0rem= 01
[=l,+AR" 04
T o - o
[,5=73631077.82+ (200" —100%) = (100)’
p=1363 P ( )% (100) o1
[,5=309250526.8mm"”
: (16)
4. Attempt any FOUR of the following:
@) State parallel axis theorem and perpendicular axis theorem of
M.1. along with sketches.
Ans. .
Parallel Axis Theorem: -
It State, The moment of inertia of plane section about any axis parallel
to the centroidal axis is equal to the moment of inertia of the section |
about the centroidal axis plus the product of the areas of the section
the square of the distance between the axes.
Area A
G
01

o

Pe >Q
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l *G1 @12 mm

)

4(;2 200 mm
¢

B SO0 1| I e
G
97 mm 110 mm L

i ‘

' *Gs @ |12mm

I
N
H
o

3
*37
4

p— |

Que. | Sub. Total
No. | Que. Model Answers Marks Marks
4. Perpendicular Axis Theorem: -
It state, if Ixx and lyy are the moments inertia of a plane section about
the two mutually perpendicular axes meeting at O, then the moment of | 01
inertia about the third axis Z-Z i.e. 1zzis equal to addition of moment
of inertia about X-X and Y-Y axes. 04
01
» X
(b) Determine the M.l about XX-axis of an unsymmetrical I-section
having following details. Top flange - 160 mm X 12 mm, Bottom
flange- 240 mm X 12 mm and web - 200m X 10 mm.
Ans.
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Sepi) Arees:
a, =160x12=1920mm?
a, =200x20=2000n?
8y =240x12=2880m’¥
Total aress, A=, +a,+a,
A=6300mm
Step 1) Distance of the centroid fromthe bottomface:
y, =218mm
Yy, =112mm
y, =6mm
Distance of horizontal centriodal axis fromthe bottomface.

§/=a1 Vit Yot Vs
A

y=97/mm

Distance of horizontal centriodal axis fromthe top face.

=Total depth - y frombattom face

= 12+120+12-97=127mm
Stepii) Tofind 1, : M.1.of the section about the horizontal
centroidal axis is given:
| = HooHos
| _160x128
K12
I _10x200°
12
oo =212 2280 (a1 ~23egap0mmt
.., = 28133760+7116666.67+23833340
l,,,=59134266.6/mmt =59.13x10P

1, =59.13x10Prmt

11920 (1212) = 28133760

+2000(L5) = 711666667t

Yo

04
01
01

01

Yo
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4. (c) | Find the M.l of a T-section having flange 150mmX20mm, web-
130mm x 20mm and overall depth -150 mm about an axis passing
through its C.G. and parallel to XX-axis.

Ans.
Area calculation-

a =130x20

o
O
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(d)

AnSs.

Y, =10mm

Y =20+% =85

-_ay+ay, 3000x10+2600x85
Y="ava,  300+260
_30000+221000

B 500

=44.82mmfromilop

IXx = 1o + %%,

Do =1 +ah’

=< +aly?

:éxlEDXZW +3000x(44.82-107

=3.74x10°
Do, =1, +85h°

:éxZOxlEDS + 2600 (106.12— 657

=7.8x10°mt

IXx = Ix¢ + 1%,

=374x10P +7.85x10°

=11.59x1CP nmrf

Calculate M.I for a triangle of height 100 mm about axis passing

through vertex and parallel to base. If M.l about the base is
10'mm¢,

Ih/3 =100/3 mm

01

01

01

01

04
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4. he
IB% - IK: =b><1—2
01
100°
10 =bx=+
12
10 x12 01
e
| =g :b><Z 01
—12O><—1C:
B 4 01
&) State any four assumptions in the theory of simple bending.
Ans 1. The martial of the beam homogeneous and isotropic i.e. the
' beam made of the same material throughout and it has the
elastic properties in all the directions.
2. The beam is straight before loading and is of uniform cross
section throughout. 1
3. The beam material is stressed within its elastic limit and this Mark
obeys Hooke’s law each 04
4. The transverse sections which where plane before bending (Any
remain plane after bending. four)
5. The beam is subjected to pure bending i.e. the effect of shear
stress is totally neglected.
6. Each layer of the beam is free to expand or contact
independently of the layer above or below it.
7. Young’s modulus E for the material has the same value in
tension and compression.
M) Draw shear stress distribution diagram for hollow rectangular

and symmetrical I-section.
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4,
Ans. y i
—— B —»
|
I- 4 %
Y T S R - (- —— e q \ - 02
l Neutral axis mex
Gy )
!
e—h—>i
a) Cross-section - b) Shear stress distribution
(a) Cross re—— .

Fig. Stress distribution diagram for Hollow Rectangular

02

Fig. Stress distribution diagram for Symmetrical I-section
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5. Attempt any FOUR of the following: (16)

(a) | Determine the maximum bending stress developed in a bean of
rectangular cross-section 50mm x 150 mm when a bending
moment of 600N-m is applied about XX-axis.
Ans.
Gven data: Rectangullar sectonis given

b=50nm d=150mm MEG0ONM=600x1FN.nm

epi) 1, =2 —0I50 g omomymy

d12 12 01
. 150
Step i) y:? ~5 =7om 1/2
Step iii)
Using the relation,
M_o 01 04
|y
600x10° _ o 1/2
14062500 75
o =32Nm 01
] ) -
1 . MPaf‘
[}
@)
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5. (b) | Ashort column 200mm x 100mm is subjected to an eccentric load
of 60kN at an eccentricity of 40mm in the plane bisecting the
100mm side. Find the maximum and minimum intensities of stress
at the base.
AnS. G\m CHta.
[=200mm d=100nm P=60kINL e=40mm
Abxd=200x150=2x10* mr?
P 60x10°
T = A=A =3N/m? 01
M Px 02
O, === € —36N/m?
ZW 04
Crex =05+ =3+36:6.6N/ n?(Conressive) 112
Orin =0, —0, =3—3.6=—0.6N/mm¥(Tersile) 1/2

|-———Q_O%\————I

¢-6 MPa
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5. () | AM.S. link as shown in Fig. 2 transmits a pull of 80kN. Find the

dimension b and f if b=3t. Assume the permissible tensile stress as
70 MPa.

Ans.
let bandtinnm

A=txb=txI=3? 01

o= _P = —&)Xl(}’;

A & o1
=70VPa=70 NInmr? 04
80x10?

(T =0 o1
t=19.52mSay 20nm 01
b=3=60mm

(d) A C-clamp as shown in Fig. 3, carries a load P=25kN. The cross-
section of the clamp at X-X is rectangular, having width equal to
twice thickness. Assuming that the C-clamp is made of steel

Ans casting with an allowable stress of 100N/mm?. Find its dimension.

o . s o e L e s Sme L m  ee o]
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AnS.

G\ven data,
b=2t, 6=100NmMY,e=150nm P=25kN =25x10°N
A=Dbxt =2t xt =227
o =(25§§03)—125th N/
M= (25x10°) x150=3750x10°*N.nm
_tXb2 _2 3
OB_M:3750><103 :56255103 N
Z gts t
12500 +5625><103
t? 3
12500 5625x10°
100= 2 + 7
10063 —12500t —56250=0
by trail and error
t=304nmi.e. 40mm
b=2t=78.8mmsay 80nm

Orex =0 +0p =

A circular section of diameter‘d’ is subjected to load ‘p’ eccentric
to the axis YY. The eccentricity of load is ‘e’. Obtain the limit of
eccentricity such that no tension is induced at the section.

Let us consider a solid circular section of diameter d as shown.

Y2

02

01

1/2

04
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5. Section nodulus, =2, =2,
T
y L] kY 01
2
Aveaof section, Azg o
For no tension condition,
% =0y o
P_M
A Zy
_P _ Pxe
A (ly
Y
04
1 ()| 1 T g3
#{¥H g 1{5°) o1
4
_d
-y
For no tension condition load nust lie withina cirde dianeter 2e= d 01

4
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5. () | A M.S. flat 50mm wide and 5 mm thick is subjected to load ‘p’
acting in a plane bisecting thickness at a point 10mm away from
the centroid of the section. If the tensile is not to exceed 150 MPa,
calculate the magnitude of ‘p’.
Ans. | GQvenoeta:
b=50mm d=5mm e=10mm 6, =150MPa(Tersile)
a=P-P o
A X0
_ M _Pxe_6Pxe
PTZ T I 01
6
;=00048P e
Omex =0p T
P
= +00048P
20
P=1/04545N 01

P=17.045N
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(@)

Ans.

(b)

AnS.

Attempt any FOUR of the following.

State any four assumptions made in the theory of pure torsion.

In deriving the torsional formula, we make the following assumptions:
1. The shaft is straight having uniform circular cross-section.
2. The shaft is homogeneous and isotropic.
3. Circular sections remain circular even after twisting.

4. Plain section before twisting remain plain after twisting and do
not twist or wrap.

5. A diameter in the section before determination remains a
diameter or straight line after deformation.

6. Stresses do not exceed the proportional limit.

7. Shaft is loaded by twisting couples in the planes are
perpendicular to the axis of the shaft.

8. Twist along the shaft is uniform.

A solid circular shaft of 100mm diameter is transmitting power
100kW at 150 rpm. Find the intensity of the induced shear stress
in the shaft.

Gven data,
Solid shaft, D=100mm P=100KVE100x10°W NE150r.pm

60
10010 = 2><7r>é:l)50><T
T=6366.1977Nm

T=6366.1977 x1*Nnm
wn _72'
1)) T—ELU

6366.1977 x10P= 1_7; f, (100)®
f, =3242N/m?

Mark
each

(Any
four)

01

01

01

01

(16)

04

04
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(©)

Ans.

(d)

AnSs.

A hollow shaft is of external diameter and internal diameter
400mm and 200mm respectively. Find the maximum torque is can
transmit, if the angle of twist is not exceed 150%in a length of 10m.
Take C=0.8x15°N/mm?.

Given-
D =400mm, d=200mm, L=10m, C=0.8x15°N/mm?

ezw:(mx%):msrad

o 08x10F x2618
= W0 -0
=4.93%x 10°N—m

Find the power transmitted by a solid shaft of 60mm diameter
running at 220 rpm, if the permissible shear is 68 MPa. The
maximum torque is likely to exceed the mean torque by 25%.
Given- d=60mm, N=220rpm, fs=68 MPa, Tmax=1.25Tmean

11
Trrax_Ex fsxD?
11 3
_Ex68><(60)

=2883982.056 N.mm
=2883.982 N.m

_Tmax 2883982
Tmean % 1% =2307.186N.m

_ 'NTmean _ A 1x220x2307.185
60 60

=53153.74 W
P =53.154 KW

P

01

01

01

01

02

02

04

04




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

Model Answer: Winter 2016

Subject: - Strength of Materials

Subject Code: -17304

Page No.:- 32/33

Que. | Sub. Total
No. | Que. Model Answers Marks Marks
6.
(e) | A hollow shaft is required to transmit a torque of 36kN-m. The
inside diameter is 0.6 times the external diameter. Calculate both
diameters, if the allowable shear stress is 80 MPa.
Ans. | Given:- T =36 kN.m, fs =80 N/mm?, d=0.6D
I Dt —d* 01
T =15 fo(—D )
11 D' —(06D)*
Bx10P —1—6X8)X(T) o
Bx10F° :1_1_61 x&)x(0.8704D3) 04
D =2633078.103 01
D=138081m
d=82.85mm oL
i) Write the flexural formula. State the meaning of each term.
(f)
i) Compare solid shaft and hollow shaft.
Ans. Flexural formula: -
M_o_E o
| y R
Where,
M= Maximumbending monent whichis equal to monent of
resistance of abeam 01
| =Moment of inertia of the lbeamsection about the nevitral axis
o=Bending stress in layer at adistance 'y fronNA
y=Distance of the layer fromNA of the beamaross section
E=Modulus of elasticity of the beamnreterial
R=Radlius of curveture of a lent of beam
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Sr. i
NG Parameter Solid shaft Hollow shaft 04
l, = —x (D)* n _ (D*—d%)
32 R = -
1 | Polar MI 32 X D
2 | Polar Modulus Zp=£ﬁf D3 i}f(ﬂ“—d“)
T T 3 w D3—g% 02
orque T=1ED T=E (55
3 | Transmitted 1 18 b
Solid shaft has less Hrz!;\lr\/sst?:: ?: Zn q
4 | Stiffness strength and stiffness g g

than a hollow shaft.

stiffness than a solid
shaft.




