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Consider a specimen obeying o = K€" in a tensile test. Load the specimen in tension up to
the point of imtiation of necking (i.e. up to true strain € = n). Following our terminology
from class, we call this the Day:1 experiment.

After the above experiment, the load is removed. In day:2, a new tensile experiment is
then performed using the specimen resulting from the Day:1 experiment. It is obvious that
necking will start at zero strain and that the new stress/strain relation measured in the
Day:2 experiment will be ¢ = K (n+ €)™
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We have shown in class that: T LT
pr - _Pr
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Tresca criterion:

The maximum principal stress i Cmq, = 0p and the minimum principal stress iS Opun, = 05 = 0. So the maximum
shear stress Tpqz is given as follows:

Omaz — Omin _ P/t =0 _ Pr
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Tmaz =
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For yielding according to Tresca: Tmqy; = %:

With Y=40,000 psi ——T’;—t’ = 4—072999 orp="2 Ooﬂ 50‘025 from which one calculates: P = 666 psi.

von Mises criterion:

Oy = 71_5 {(UT - 09)2 + (09 - Uz)2 + (Uz - U‘I‘)Q]%
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For yielding according to Mises: oy = Y

- - __ 40,000 ¢ 2 _ 40,000 0.025 2 __ .
Yield at 40,000 psi = P = 5= 5 V3T 770 psi.

Tresca:
It is here assumed that o, > 0. For this case, 00y = 071 and 0, = —0.507. Using these values we can calculate
Tmax-
Tmar = Zmaz — Cuun = T (_05 01) = 0-7501 (22)
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For Tresca: Tmae = % With Y = 300 MPa — 01 = ;3% = 200 MPa.
von Mises:

v = == [(01 = 02 + (03— 35) + (o — )]

V2
_ i 1 2 2 o] 3 _
ovn = [0.4907 + 0.6407 + 2.250%]* = 1.30; (23)

Yield = 300 MPa = ¢y = 3% = 231 MPa.
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By definition, oy, = § (04 + 0yy + 022) = 3 (15 + 10+ 5) = 10.
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The sum of the deviatoric normal stress components is zero (5 + 0 — 5 = 0!). Note that this was not an accident.
The deviatoric stress components were defined by subtracting the hydrostatic (pressure) part from the stress state.

The deviatoric stress components are:
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