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1] Seprester 201 0-20H7 MEA202: Machine Design & Drawing F7 April 2037

Tnstiactions:

. Write lepibly
. Scientific and non programmable caleulators are permitted
k. Desipn Data Handbook is permitted

T T P

Pari A
(F Qx5 M= 5 Marks)
I. Why the clficiency of seif locking square threaded power screw is less than 50%.

Part 13

(1 Qx H M= 1} Marks)

2. A square thread power screw has a major diameter of 32-imm and a pheh of d-mm with double

threads, and. it 13 1o be used in an application similar to that of the fipwre below. Applicable data are

thread and coliar coelTicient of fiiction equal to 0.08, collar diameter of 40-mm, and & load of 6.4-kN

per serew. Delennine:

a. Thread depth, thvead width, mean or pitch diameter, minor diameter, and {ead.

b. FTorque required to rolate the screw apainst the load,

¢. Torque required to rolale (he screw with the load.

d. OGwverall efficiency.

Fari
(102 % 15 M= 15 Marks)

Lt

Il is required to desipn a rigid type of flange coupling 10 conncet two plain carbon sieel of grade
40C8 (5y, = 380 N/mm® and fs = 2.5 ) shafis. The input shaff transmits 17.5 k'W power at 180

r.p.m. 10 the output shafl through the coupling. The service factor for the apphication is 1.5 ie. the
design lorque is 1.5 times of rated torque, Select suitable material for various parts of the coupling,
design the coupling & specily (he dimensions of its components.

key and Boll made of plain carbon steel of grade 30C8 (5, = 400 N/mm? and fs = 2.5}
Ilanges are made of Grey cast iron of grade FG200. (8, = 200 N/mm?)
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Instruetions:
i Write lepibly
i, Scientific and non progranunable calenfators are pernaitied
ii.  Design Data Handbook is pennitted. Photocopy or exclange of data hook is not allowed

rouw "l T

g Pari A

(2 (3 x 2 M=4 Marks)
1. Wha is stress conceniration and what are the causes of stress congentration,
2 ow the maxinum shear stress theory differentiate from maximun normal stress theory.

Part B
{1 Qx 7 M="7 Marks)

3. A fat plate subjected to a tensile foreo of 5 &N s shown below in fipd. The plate matenal is prey
cast iron TG 200 and the factor of safely is 2.5. Tretermine the thickness of plate,
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Part C

(1Q x 15 M= 15 Marks)

4. A corved link of the mechanism made from: round stecl bar as shown helow in fip.2. The link is
made of plain carbon stee 30C8 (Sy, = 400 N/mm? FoS = 3.5 Detenmine the dimension of link.,
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The dimension of overhung erank s given below i lie3. 'The force PP acting at the crankpin s TEN,
The ceank s made of steel 300K, {8, = 400 N/mm* FoS = 2. tise maximum shear stress theory

of Tatlure: determine the diameter d ot section X X.
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Insiruciions:
i Wrile legibly
H. Seientific and non propranuable caleulalors are permiied
Hi,  Design Data Handbook is permitted

} Fari A
(2 Qx4 M=8 Marks)

1. Pxplain the stress strain disgrams for ductile material,

2. Ywaw and expiain the flow chart for desipn procedure of machine elements,

Part 3
{1 Qx7M=7 Marks)

3. The Jrame of a hydraulic press consisting of two identical sicel plates 15 shown befow in g !, The
maximum force acling on frame is 20 KN, The vield strenpth is 280 N /mm?, FoS = 2.5,
Deterning the plate thickness. All dimensions are in mm and not 1o the seale.
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Framo of Hydraulfe Press
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Part C

(1Q) x 15 M= 15 Marks}

4. Design & Knuckle joint which connect two circular rods subjecied to an axial tensite lond of 50 kN,
Fhe joind is made of graded steel with yield strength of 400 N /inm2and FoS = 5, Specify the
dimensions of 115 components,
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