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MTCHANICAL DTSIGN OF PROCESS

TQUIPMTNT

Paper : FPT 504

Full Marks : 100

Time : Three hours

Tlrr figarcs ln the margln lndlcate
full narlcs for the questlons.

PART-A

(Answer d^g tlwee qtestions. )

1. (a) What is Machine Design ? What are

the basic procedures of design of
machine element ? ExPlain. 2+8

(b) What are the different types of cost

involved in Machine Design ? What is

BEP ? Explain with suitable diagram.
4+6
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2. b) What is stress-strain diagram ? Explain

with diagram. What are the properties

that can-be obtained from tension test ?

Explain. 5'ro

10

stresses
5+5

(b) A shaft transmits 20kW power and

rotates at 5OO rpm. The material of shaft
I t oI

is 5OC4(S,i =460Nlmm') and tne

factor of safetY is Z'

Determine the diameter of shaft

on the basis of its shear strength'

Determine the diameter of shaft

on the basis of its torsional rigidity,

if the permissible angle of twist is
3" oei meter length and modulus

ot iigidity of shaft material is

0

(i1)

3.

793OO N f mm2

Define comPressive and tensile

with diagram. Show that'
PI

elon8ation, a =;"

where, P=external force lwl*^')
l=original length (mm)

A=cross-section *" \^')
E=Modulus of elasticitY(N l^ ')'

(a)
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(b) A hollow shaft is required to transmit

S00kl,I/power at l2O rpm. The maximum
torque is 25o/o greater than the mean
torque. The shaJt is made of plain carbon

I t ^\steel 45C8 (Srt =38O N lmm' / and the
factor of safety is 3.5. The shaft should
not twist more than 1'5" in a length of
3m. The internal diameter of shaft is
(S/S) tlmes of external diameter. The
modulus of rigidity of shaft material is

SOkNf mm2, Determine the external
diameter of shaft on the basis of its
shear strength and on the basis of
permissible angle of twist. 5+5

4. Write short notes on : (ang four) 5x4=2O

(r) Hook's law

@ Classification of pressure vessel

fry' Double pipe heat exchanger (DPHE)

(iu) Factor of safety

Elastic limit

Stresses due bending moment.

(u)

(ut)
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PART.B

(Anstuer any two questions. )

1. If is required to design a Cotter joint to
connect two steel rods of equal diameter.
Each rod is subjected to an axial tensile
force of 50kJV. Design the joint and speciff
its main dimensions.
(use plain carbon steel

(a)

(b)

2.

socs(syr =aooNfmm2).

What is joint efficiency factor ? Discuss
different types of joints. 2+4

A pressure vessel is to be designed for
the maximum operating pressure

SOOkN f m2. The vessel has a nominal
diameter of |2m and length of 2.4m.
The vessel is made of IS 2O02-1962
grade 2E} quality steel having allowable

design stress of ttSUUlm2 of working
temperature 25O.C. The corrosion
allowance is suggested to 2mm for the
life spent expected for the vessel. The
vessei is to be fabricated according to
'class 2' of Indian Standard
Specification (medium operation and
double welded butt zone with full

of grade

20
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penetration) which stipulate the weld
joint efficiency of O'85.

be the standard plate
to fabricate this vessel ?

0 What will
thickness

(il If a speherical vessel having same
diameter and thickness is
fabricated with the same qualitY
steel, what maximum internal
pressure the sPhere will
withstand ? 7+7

3. It is required to design a knuclde joint to
connect two circular rods subjected to an
axial tensile force of 50kiV. The rods are
coaxial and a small amount of angular
movement between their axes is permissible.
Design the joint and specify the dimensions
of its components.
(use plain carbon

3oc8(syr =aoonfmm2).

steel of grade

20
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