ME323: Mechanics of Materials
Exam 1 — Equation sheet

USEFUL EQUATIONS

Oqvg = A
vV
Tavg = Z
Generalized Hooke’s Law
1
E = (E) [ax — v(ay + az)] + adAT
1
&y = (E) lo, —v(oy + 0,)] + AT
1
& = (E) [O'Z - v(ax + ay)] + adT
1 1 1
Yxy = (E) Txy VYxz = (E) Txz Vyz = (E) Tyz
E
T 2(1+v)
Axial Deformations
_ _ _ L Fx) L _ E
exp = Ug — Uy e= [, FAG) dx + [ adT dx  e= —+ adTL
e = ucos(0) + v sin(0)
Torsional Deformations
_ _ LT _TL
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e —cp e _Tr _TIr
V=P ax T=0pg, V=G =1
4
with I, = [, p?dA I, = % (solid) I, = g(r; — 1) (hollow)
Flexural and Shear Stress
3
o(x,y) = —%y = —% L, = % (rectangle) L, = %R‘* (circle)
* ok 3
7(x,y) = % = V:—ZJ; L, = % (triangle) L, = (g — %)R4 (semi-circle)
b
Tomax = % (rectangle) y
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Tmax = g (circle)

h/3




