Clarkson University — ES222, Strength of Materials
Final Exam — Formula Sheet
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Stress and Strain — Axia Loading
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Parallel Axis Theorem: 1, =1 +Ad® , whered isthe distance from the x-axis to the X —axis

Coordinates of the Centroid: X

; : 4r 4r T
Quarter-circular area = e =
- e ey art

Semicircular area =<— X =) e _A_ 2-—




tY Circle :r_r il :r}_ £ %Wr‘i
Jo = %’T”A
1
|, =—bh?
‘12 < h
Z
N =1—12hb3
<—)‘ Semicircle L=1,=mr
° Jo = %’m‘“
Torsion:
_,0_¢ :%
y L ymax L
Tp Tc
J max ,J yG
TL _
= solidrod: J =4
¢ JG 2
hollow rod: J =477(cs —¢')
: - TL
Rodsin Series. ¢= )
7=235
Pure Bending: C
My Mc M
O, =——F g = =
) I max | S M
EX:_X &y =& =V&, o=¢E i_M
P El
p = radius of curvature
yl
Genera Eccentric Loading: d
A ’ d
O S 71
A P : —> P
V d, xP Vi d xP z X
M, =d, xP M, =d,xP 2/

Shear and Bending Moment Diagrams
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Shear Stressin Beams
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Stress Transformation
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Thin Walled Pressure Vessels
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Cylindrical: Hoop stress= o, = S Longitudinal stress= o, = e
Maximum shear stress (out of plane) = 7, =0, :%
Spherical: Principal stresses= o, =0, :%
Maximum shear stress (out of plane) = 7, = % :Ttr



Deflections of Beams
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762 Appendix. D. Beam Deflections and Slopes
: Maximum :
Beam and Loading Elastic Curve Deflection Slope at End Equation of Elastic Curve
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