
ME 323 Summer 2022: Exam 1 Name:

EQUATIONS

Small angle (θ ≈ 0) approximations

sin(θ) ≈ θ cos(θ) ≈ 1 tan(θ) ≈ θ

Average stress

(σ)ave =
P
A (τ)ave =

V
A

Generalized Hooke’s Law

ϵx = 1
E [σx − ν(σy + σz)] + α∆T

ϵy = 1
E [σy − ν(σx + σz)] + α∆T

ϵz = 1
E [σz − ν(σx + σy)] + α∆T

σx = E
(1+ν)(1−2ν) [(1− ν)ϵx + ν(ϵy + ϵz)− (1 + ν)α∆T ]

σy = E
(1+ν)(1−2ν) [(1− ν)ϵy + ν(ϵx + ϵz)− (1 + ν)α∆T ]

σz = E
(1+ν)(1−2ν) [(1− ν)ϵz + ν(ϵx + ϵy)− (1 + ν)α∆T ]

γxy = 1
Gτxy

γyz = 1
Gτyz

γxz = 1
Gτxz

G = E
2(1+ν)

Axial deformations

eAB = uB − uA

e =
∫ L

0
F
AE dx+

∫ L

0
α∆T dx

e = FL
AE + α∆TL

e = u cos θ + v sin θ

Torsional deformations

ϕAB = ϕB − ϕA

ϕ =
∫ L

0
T (x)

G(x)Ip(x)
dx

ϕ = TL
GIp

γ = ρdϕ
dx

γ = ρT
GIp

τ = Gρdϕ
dx

τ = ρT
Ip

Ip = π
2 r

4 (solid) Ip = π
2 (r

4
o − r4i ) (hollow)
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