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2- Biaxial strength Criteria for an orthotropic Lam

ina

The general practical problem involves at least a biennial if

not a triaxial state of stresses .
Thus

,
a logical method of using

unianial strength information is required for analysis of

multi anial loading problems .
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our objective is to find the analytical definition of the

failure surface or envelope in Stress space .

-
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- Analytical

2- Curve - fit

curve
.

fit criteria are generally disassociated from

Knowle dy of precisely how the material

fails
.



Isotropic Materials

( Van Mises )

Different metals fail in different manners and

thereby require different failure criteria .



For Composite materials :

① man imam Stress failure criterion
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Note that there is no interaction between modes

of failure in this criterion
.
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Uniaxial strength test



② Maximum Strain Failure Criterion
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③ Tsai - Hill Failure Criterion

Hill 's criterion is an extension of Von Mises
'

yield criterion .

F
,

G
, H , ↳ mg

N will be regarded as failure Strength .

For a lamina that 2--4 we can rewrite it as :
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The appropriate values of Xt or Xc and Ye or Yc must be

Used depending on the signs of or
,

and of .

It is one criterion
,

not three as in previous failure

criteria .

Example : uniaxial off . an is strength
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④ Hoffman Failure Criterion

To account for different Strengths in tension and compression
Hoffman added linear terms to Hills equation .

For plane Stress in the I
- 2 plan ( 53=223--73 ,

-

- o ) and

transverse isotropy in the 2-3 plane ( Z = y , 5*5,2 ) ,
the

failure criterion simplifies to

far equal strengths in tension and compression
( Xc= - Xt = - X and Yee - Yee - Y) ,

the Hoffman failure

criterion reduces to the Tsai - Hill criterion .



Both criteria are ellipsoids in or
, ,q , 42 space .










