There are several yield criteria:

1- The Max. shear stress theory (Tres Ca yield criterion):
The assumption of this theory states that yielding will occur. If the max. shear stress
in the material reaching a critical value.
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In simple tensile test; the max. shear stress is half the yield stress. 7,4, = 3 Oyt -

In the complex stress system, the max. shear stress will depend on the relative values and
signs of the three principal stresses (always half the difference between max. and min.
values).

In 3-D stress system (complex stress system ) or in 2 — D case with one of the stresses
compressive and the other tensile.
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Max. shear stress = T, gy = 12 2 = % or (0;—03=0y).

In 2 — D stress system (03 = 0), 0; and 0, are both tensile. The Max. difference between the
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principal stresses is: Tppqy = 12 = 71= %

0,=0,[0y > 0, > 03 generally]
Tres Ca yield criterion of limited interest in polymers.

2. Von Mises Yield Criterion:- a general yield criterion that established for metals (von mises
criterion): (O — Oyy)? + (Oyy — 022)° + (02— Oy)> + 6 (0,2 + 042 + 0,,2) 26 C.

For plastics, von mises criterion can be modified by introducing a term of the hydrostatic
pressure (P).

For polymers:(Oyy — Oyy)2 + (O — 022)2 + (0,,— OXX)2 +6( Oxy2 + Oyzz+ 0,,2)-P26 (o

1
P= 3 (Oxx + Oy + 0z).

In metals, the yield behavior is approximately independent of the hydrostatic component of
stress this is not true for polymers.

If the left hand side exceeds 6C?, yield will occur. In metals ( C is constant), in plastics C
varies with P (C increases linearly with P), Cis also a function of temperature and strain rate.



