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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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1 a
b. A point’in a structural memb
Determine the followmg
(1)
(ii)
(iii)
2

hole is to &

w1th graphical répreséntatlon
b. Find the dlameter of the hole sh
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\’x-'in Fig. Q2 (b), if the stress concentration factor at the
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c. A weight of 20 kN falls from a height of 300 mm on a vertical steel pole of 6 meter long and
0.3 m diameter. The pole is fixed at the lower end. Take the modulus of elasticity of steel as

(10 Marks)

3 a. Derive the Soderberg’s equation for designing the members subjected to fatigue loading.
e (08 Marks)
b. A steel member of circular sect1on is subjectg;tiglo a torsional stress that varies from

shear. The material has an enduf* noé limit of 206 MPa and an yield strength of
o, =480 MPa. The diameter of’ﬂ*l@ i;nember is less than 12 mm/

A
Take load correction factor gtirll‘:etce finish factor = 1.

material of the
iollowing cases™ ; (10 Marks)
b. A pulley bracket‘as shown in Fig. Q4 (l§) 3 supported by 4 bolts two at A — A and two at
B - B Détgrmme the size of the bolts usmg an allowable shear stress of 25 MPa for the
(10 Marks)

5 ” A yported by two bearings, 1.5 m apart. A

bearlhg;énd is driven byh &;,gefr threctly behind it. A 600 mm diameter pulley is keyed to the
hshaﬂ‘ 600 mm to the fight “of the left beérmg and dr1ves a pulley w1th a horizontal belt

6
compression. The follosvggg llowable stress may be used for the material of the joint.

Tensile stress = Compressive stress = 50 MPa; Shear stress = 35 MPa and
Crushing stress = 90 Ml?fg

(10 Marks)

Pump output # 3000 l1tres per minute ;  Total head = 20 meters

Pump speed =600 rpm ; Pump efﬁc1ency 70 %

Select C40 #teel for shaft and key, and C-35 steel for bolts with factor of safety 2.
Use allowable shear stress in cast iron flanges equal to 15 N/mm?®. (10 Marks)

2 ot3




b. A triple threade

10MES2

Design a longitudinal double riveted double strap butt j‘g t with unequal straps for a
pressure vessel. The internal diameter of the pressure, vé’%_“_:" 1 is 1 m and is subjected to an
internal pressure of 2.2 N/mm?. The pltch in the og,lgqr tow is to be double the pitch in the
inner row. The allowable tensile stress in the plate’is 124 N/mm?. The allowable shear and
crushing stress of the rivets are 93 N/mm? an 65N/mm? respectively. The resistance of
the rivets in double shear is to be taken as 1. 83/5 times that of single shear. (10 Marks)
A solid circular shaft 25 mm in diameter i \ag,eldéd to a support by means of a fillet weld as
shown in Fig. Q7 (b). Determine the leg igxensmns of the weld fﬁ%&le permissible shear

stress is 95 N/mm?. ‘gg@@”‘? r (10 Marks)

Obtain an expression‘for the torque requlred to/ ;ralse the load in the case of a power screw.
(08 Marks)
-d power screw is used inja sorew jack, has a nominal diameter of 50 mm and
a pitch of 8 ‘mm The threads are square \‘"shape and the length of the nut is 48 mm. The screw
jack is useH 10'lift a load of 7.5 kN, The coefficient of friction at the threads is 0.12 and the
collar - frlctlon is negligible. Calculate (i) The prmmplq shear stresses in the screw rod ;

(i) the'transverse shear stresses m the screws and the: quts ; (iii) the unit bearing pressure
for threads and (iv) State wether the screw is seLf kﬂ‘:ﬁgm (12 Marks)

g?




