QUESTION2. A state of plane stress consists of a tensile stress of x=8 ksi and of unknown positive shearing stress,xy. Using a 2-D Mohr’s circle construction determine:

(a) the magnitude of the positive shearing stress, xy, for which the maximum principal stress,1 is 10 ksi (HINT: first find the radius of the circle, R)

(b) the minimum principal stress,2 
(c) the corresponding principal angles,p1p2 
(d) the angles of maximum shear stress,s1s2 

ANSWER: 2. (a) (*All units in ksi) Draw the given, unrotated stress element.
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Draw a 2-D Mohr's circle for rotations of the x/y plane assuming the shear stress is positive:

1. Center : C =[(x+y)/2,0]=[(8+0)/2,0]=[4,0]

2. Radius : R =((x-y/2)2 +xy2 =((x/2)2 +xy2=((/2)2 +xy2=(16 +xy2
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3. x-face coordinates at =0o: [8,xy]
4. y-face coordinates at =0o: [0,-xy]
From the 2-D Mohr's circle :

1=ave+R

R1-aveksi

Setting this value equal to equation (2) or from the triangle given below the 2-D Mohr’s circle figure above :

R=((x/2)2 +xy2=6 =((/2)2 +xy2=(16+xy2
xy=+4.47 ksi

(b)2=ave-R=4-6=-2

(c) From the triangle given below the 2-D Mohr’s circle figure above

cosp1=ave/R=4/6=0.6666

p1=48.2((p1=24.1( (+CCW)

p2=24.1(+90(=114.1( (+CCW)

(d) max=R=ksi


s2=2p1+90(=48.2(+90(=132.2((+CCW)

s2=66.1((+CCW)
s1=s2+90(=156.1((+CCW)
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