Laminate Strength and Failure
Tsai-Wu Criterion

MER452: Composite Materials
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Fallure Criteria

von Mises Criteria — Isotropic Materials
1

H( ] [(om0) (010, (020, )1
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F(0,,6,,6,)=1

F(0,,06,,6,) <1
Von Mises Criteria — Orthotropic Mateials

B Proposed by Hill
F-(06,-06,) +G(0,-06,) +H:(6,-06,) +2-L-15,+2-M-15,+2-N-1%, =1

F(0,,6,,6,,T,;,T;3,T;;) =1

F(0,,6,,6,,T,;,T;3,T;;) <1




Fallure Criteria: Tsai-Wu

Composite Materials — Plane Stress

_ 2 2 2
F(Gsz’le) — F1 0, +F2 'O, +F6 "T1s +F11 0, +F22 0, +F66 "T1o

+2-F,6,6,+2'F,-6,-1,+2-F, -0, -7,
F(o,,6,,7,)=1

F(o,,0,,7,)<1




Constant Determination
Fl, Fll

R0 +Fy-(o] ) =1

F-of +Fy-(of) =1




Constant Determination
I:2, I:22

F,-01 +Fy-(07 ) =1

F, 08 +Fyy-(0f) =1




Constant Determination
I:6, |:66

F 'Tsz + Fge '(Tsz )2 =1

Fy-25 + Foe - (75) =1




Constant Determination

|:16’ |:26

F.o, + Fll-(af)z + F66-(sz)2 +2-F,-0, 7, =1

F.o + Fll-(af)z + F66-(rfz)2 -2-F,-0, 7, =1

F,=0
F, =0




Constant Determination
I:12
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Example [+20/0,].

10



Example [+20/0,].
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P=225kN

H=015mm

R=250mm
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Example [+20/0,].
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