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GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Design of Machine Elements

Time: 10:30 AM TO 01:00 PM

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
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Define machine design. State the types of design and explain them.
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State the equation of section of modulus for rectangular, circular, hollow
circular and elliptical sections with the help of neat sketch.
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Differentiate between knuckle joint and cotter joint. State application of
knuckle joint.
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Explain the importance of standardization. Find out the standardized six
speeds between 224 rpm and 710 rpm.
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OR
With the help of neat sketches, state various formulas for the design of spigot
end of a cotter joint.
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State failures of knuckle joint. A knuckle joint is to carry a tensile load of 8
kN. Taking allowable stresses in tension, shear and bearing as 70 N/mm?, 45
N/mm?and 45 N/mm?®respectively, calculate : (1) Road size, (2) Diameter of
pin considering shear only.

A5AH BlSoeoll FERIR wRUA. WS olsH ALURA 8 kN ol LR UGt
sclloll 8, Hlod 2o, AR Ual Aol R WafsN 70 N/mm?, 45
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Two plates 10 mm thick are to be joint by a triple riveted double cover plates

zig-zag type butt joint. If the allowable stresses in tension, crushing and shear
are 100 N/mm?, 150 N/mm? and 80 N/mm?, Determine : (1) Rivet diameter,
(2) Pitch.
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OR
Explain with the help of neat sketches the failures of riveted joint and state the
formulas for design of riveted joint.
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The following details relates to a screw jack :

-maximum load = 30 kN

-safe compressive stress in screw = 84 N/mm?

-safe bearing pressure = 17.5 N/mm?

-pitch of single start square thread =5 mm

Calculate the screw size, height of nut and number of threads in nut.

(1A galacll @Qatdl 25 Bs oild B.

-Qlusclloll A =30 kN

A8 SLYAA U (g HIZ) = 84 N/mm?

~UAHA ARl YR = 17.5 Nimm?

Aot 2e1e AR Aiete{l Yl =5 mm
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State types of lever. Design a fulcrum pin of bell crank lever to lift a load of
2250 N acting at the end of 125 mm long arm. The effort is applied at the end
of 150 mm long arm. Allowable shear stress and bearing pressure for pin are
70 N/mm?and 10 N/mm? respectively. Take L/D=1.25 for pin.

Alaell ystz wQual. Ws AA 305 laRell 125 mm il vetl B
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Define Key. List various types of key. State their applications.
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OR
Explain the procedure of design of a leaf spring.
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A flange coupling connects two shafts of 80 mm diameter using 4-bolts on a
pitch circle diameter of 240 mm. The allowable stresses are as under :
Fs(shaft)=60 MPa, fs(key)=60 MPa, fs(bolt)=30 MPa, fs(C.I.)=7.5 MPa
Estimate: (a) Maximum power that can be transmitted at 450 rpm, allowing
for weakening effect .due to key way in the shaft. (b) Size of bolts. (c)
Diameter and thickness of flange.

As $A slol 240 mm YA ASA stauHle: uR 4 clleesl(l Heeell
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Fs(shaft)=60 MPa, fs(key)=60 MPa, fs(bolt)=30 MPa, fs(C.I.)=7.5 MPa
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What is eccentric loading? List machine elements subjected to eccentric
loading.

AAogls ASOL WA Y? AAoBls AS ALLAL slat Aal Hellot NANR
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Define pressure vessel and classify the pressure vessels.
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OR
Sketch an antifriction bearing and label its different elements. Also state the
advantages of such bearing.
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The frame of C-clamp has rectangular cross-section of 60 mm X 20 mm. A
maximum clamping load of 20 kN is acting at a distance of 60 mm from the
inner edge of the frame. Find the maximum and minimum stresses induced in
the frame section.

A5 C-5AXUo{l THof AsUot 60 mm X 20 mm AAUAUSIR 8. 20 kN all
HedH sArlol Als Fuoll vieell wRel 60 mm oll B Al 8. A
HHoll ASAAHL GUA Ucll HSAH Aol oolcdM A 2.
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