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Poisson's ratio for the material.

Q2/Answer one question

Firsr CO″ rse ExammatiOn 20イ 5‐ 20f6

Note: Answer All questions

Qll 35 marks

-A- / ln Fig-1- assume that a 20-mm-diameter rivet joins the plates that are each 110 mm wide. The
allowable stresses are 120 MPa for bearing in the plate material and 60 MPa for shearing of rivet.

Determine (a) the minimum thickness of each plate; and (b) the largest average tensile stress in the
plates. 20 marks

-B- The elastic portion of the stress-strain diagram for a steel alloy is shown in the figure-2-. The

specimen from which it was obtained had an original diameter of 13 mm and an original length of 50

mm. When the applied load on the specimen is 50 kN, the finaldiameter is 12.99265 mm. Determine

ClassI″ d Class

S″りeCI Sfrengtt οf″areriars

Exammer″″ヵanad鳳 ″Osa

rimef 2月 ours

Dare:2/2/2016

15 marks

15 marks

-A- A scuba tank is being designed for an internal pressure of 'l1MPa with a factor of safety of 2.0

with respect to yielding. The yield stress of the steel is 240 MPa. lf the diameter of the tank is 180

mm, what is the minimum required wall thickness if tank is cylinder.

.B. prove that eo = # (2 - v)d

Q3/ 20 marks
-A- A hollow steel shaft used in a construction auger has outer diameterdz = 150 mm. and

inner diameter dr - 10Omm (See figure-3-). The steel has shear modulus of elasticity

G=75Gpa,for an applied torque of16 KN. m .Determine the following quantities:

(a) Shear stress 12 at the outer surface of the shaft.

(b) Shear stress t, at the inner surface.
(c) Rate of twist (degrees per unit of length).

Q4/ 30 marks
-A- rigid bar, pinned at O, is supported by two identical Light springs as shown in figure -4 -. Each

spring consists of 20 turns of %-in-diameter wire having a mean diameter of 6 in. Determine the
maximum load W that may be supported if the shearing stress in the springs is limited to

20 x 103 psi. (20 marks)

-B- The rod is made of steel and has a diameter of 0.25 in as shown in figure-S-. lf the rod is 2 ft
long when the springs are compressed 0.5 in. and the temperature of the rod is T= 40o F , determine

the force in the rod when ls temperature is T=160° F,αst=6.6× 10~6ギ≒" E=29× 106 psi

(10 marks)
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