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3.

Consideraspecimenobeying a- = KO in a tensiletest. Load the specimenin tensionup to
the point of initiation of necking(i.e. up to true strain ~ = n). Following our terminology
from cIa~, we call this the Day:1 experiment.

After the above experiment, the load is removed. In day:2, a new tensileexperiment is
then performedusing the specimenresulting from the Day:1 experiment. It is obviousthat
necking wi]I start at zero strain and that the new stress/strainrelation measuredin the
Day:2 experimentwill be a- K (n + ~
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We haveshownin classthat: Pr
UrO,~9 ,o•zt

Trescacriterion:

Themaximumprincipalstressis ~
7max o~ andtheminimumprincipalstressis Um%n 0. Sothemaximum

shearstress‘Fmax is givenas follows:

Tmax _ Umax — Umin Pr/t — 0 Pr
2 2 2t

For yieldingaccordingto Tresca:Tmax

With Y=40,OOO~ Pr 4~9~2or P 49~9~9O.O25 from which onecalculates:P 666psi.
2t 2 1.5

von Misescriterion:

UVM ~

P2r2~ -

(20)

4.

Pr

~ 2t
(19)

!=~cYVM ~ ~
1P;2r

2 4t2 4t2 (21)



For yieldingaccordingto Mises: cYVM

Yield at 40,000psi ~ p 40,000 t 2 ~90.025 2 —770psi.
1.5 V~—

Tresca:
It is hereassumedthata-1 > 0. Forthis case,a-max a-1 anda-m~n —0.5a-1. Usingthesevalueswecancalculate
Tmax.

a-max — a-m~n _ a-1 — (—0.5 a-1

)

Tmax 2 2 0.75a-1 (22)

For Tresca:Tm~ ~. With Y 300MPa —* a-1 300 200 MPa.2 0.75

von Mises:

1 1

UVM ~ [(a-1— a-2)
2 + (a-

2 — a-3)
2+ (a-

3 — a-1)
2] 2

_ + 0.64a-~+ 1.3a-
1 (23)

s,,— [o.49a-~ 2.25a-~12

Yield = 300 MPa !=‘ a-1 300=231MPa.

—
By definition, a-rn ~(a-~+ a-~, + a-~z) ~ (15 + 10+5) 10.

Thedeviatoricstresscomponentsare:
(5 30
~3O (24)

Thesumof thedeviatoricnormalstresscomponentsis zero (5 + 0 — 5 0!). Note thatthis wasnot~inaccident.
Thedeviatoricstresscomponentsweredefinedby subtractingthehydrostatic(pressure)partfrom thestressstate.
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