STRENGTH OF MATERIALS I
Homework 2, Deadline: 11st December 2012
QUESTION 1. The tapered 2014-T6 aluminum rod has a radius r = 50 - x/8 mm and is subjected to the distributed loading of w = (1600+40x) N/mm as shown in the figure. 
(a) Determine the longitudinal x coordinate of the cross-section where the maximum normal stress appears and calculate the value of this maximum stress.
(b) If the yield stress of aluminum is 414 MPa, determine the factor of safety of the material.
(c) Determine the displacement of the rod.
QUESTION 2. The rigid beam AC is supported by a pin connection at A and by two wires at B and C. If a uniform distributed load of w = 5 kN/m is applied on the beam, then determine the average normal stress developed in each wire. 
QUESTION 3. An aluminum tube is used as a sleeve for a steel bolt of diameter 7mm. The inner and the outer diameters of the tube are 8mm and 10 mm, respectively and the bolt has 8 threads per 10 mm. Initially the nut is hand tightened snugly such that the axial force in the bolt is negligible; then, using a wrench, the nut is further tightened one-turn. Determine the average normal stress developed both in the bolt and the tube. 
QUESTION 4. The assembly consists of two red brass C83400 copper alloy rods AB and CD of diameter 30 mm, a stainless 304 steel alloy rod EF of diameter 40 mm, and a rigid cap G. The initial temperature is T1=20(C. Afterwards, the temperature increases to T2=100(C and a total load of 80 kN is applied to the assembly as shown in the figure. If the supports at A, C and F are rigid, determine the average normal stress developed in rods AB, CD and EF (αcopper=18 x(10-6)/(C, αsteel=17x(10-6)/(C, Ecopper=101 GPa, Esteel=193 GPa).
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  w = (1600 + 40x) N/mm





  r = 50 - x/8 mm





  120 mm





  120 mm





Aluminum


A =1200 mm2


E= 70 GPa








Steel


A =600 mm2


E= 200 GPa











