3.11 Fall 2003
Solutions Problem Set #2

1. Show oij = oji
G112 = 021

2M12:0:F12*d+F21 *d
d is moment arm.

Define system:
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c=F/A
Fio=0pA F=o02A
Because shear stress acts on the plane where it lies, Fi, = 612X2%x3

So, we get:
XM =0 = (012X2*X3)*X1 — (012X1X3)X2
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3. 7.2-1

oxl = (ox + oy)/2 + (ox-0y)/2*c0s20 + TXysin20 = 5580psi




oxlyl =- (ox-0y)/2*sin20 + txyc0s20 = -3450psi

oyl =ox + oy - ox1 = 3220 psi

4.7.2-6

oxl = (ox + oy)/2 + (ox-0y)/2*c0s20 + 1xysin20 = -1.5MPa
oxlyl = - (ox-0y)/2*5in20 + 1Xyc0s20 = -17.8 MPa

oyl =ox + oy - oxl =-19.5MPa

5. 7.5-3
Plane Stress

a) Normal Strain, ez

ez = -v/E (ox + oy) (from equation defined in chapter 7, Gere)
ox = E/ (1-v"2) * (ex + vey)

oy = E/ (1-v*2) * (gy + vex)

(From Definitions discussed in class)

Substitute ox and oy into the first equation and simplify:
ez =-Vv/(1-v) * (ex + gy)

b)
e =(1-2v)/E * (ox + oy) (equation defined in chapter)

Substitute ox and oy into equation and simplify.
e =(1-2v)/(1-v) * (ex + gy)

6.) 7.5-8 Biaxial Stress
ox=oy= -P/b* = -75.0MPa

Change in Volume

e = ((1-2v)/E) (ox +oy) = -0.00048

Vo =b"3 = (40mm)"3 = 64x10"3 mm"3

AV =Vo ((1-2v)/E) (ox +oy) = eVo = -30.7mm"3
Decrease in Volume.

Strain Energy:

= 1/2E* (ox’ + oy” -2voxcy) = 0.03712 MPa
(txy =0)

U=puVo=238J



