ME 323: Mechanics of Materials
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USEFUL EQUATIONS
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with 1,=[p*d, L= ”2’ (solid), 1, =§(ro4_r;) (hollow)
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Bending Deformations
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Finite Element Method
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Transformation of stress
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Strain energy density
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Energy methods
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Work-energy principle: U=W
Castigliano’s 2™ theorem:
p = Z_Z Op; = 6013, O, = 6U aa—::’ =0 (forredundant loads,R )
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fs=6/5 (rectangular cross section), f;=10/9 (circular cross section)

Thin wall pressure vessels
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Failure theories

Maximum distortional energy failure theory for ductile materials:
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Maximum shear stress failure theory for ductile materials:
abs _ Oy
T i —
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Maximum normal stress failure theory for brittle materials:
|O'P1| =O'U or |O'P2‘ = O'U
Mohr’s failure theory for brittle materials:
If op, and op, are of the same sign: op; = o7y OF Gpy =0y
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If 6p; and op, are of different signs: —£L-= —£2+1
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(a) Pinned-pinned (b) Fixed-pinned (c) Fixed-fixed (e) Fixed-free

column, K = 1. column, K =0.7. column, K = 0.5. column, K = 2.




