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Review

Properties of yielding functions
e Convex (always)
e Deviatoric (often)
e Tension = compression (metals)

e Isotropy (often)
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Tresca vs. von Mises

o) 14  von Mises 6>
Yield Surface s
6 “"/'/.
v s
6~ _-#——— Hydrostatic

e AXis
I.-f"

Tresca
Yield Surface

O3
>

n—plane
(Deviatoric Plane)

o,+0,+0; =0

0)
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Lode 3 Nwdat (1926)
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Lode’s parameter

Definition
-0 — (0'1 —|—O'3)/2
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Lode’s parameter

Definition
g 09 — (0'1 —|—O'3)/2
o (0'1 . 0'3)/2
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Lode’s parameter

Definition
g 09 — (0'1 —|—O'3)/2
7 (0'1 . 0'3)/2
Quizz
® /i, = —1 tension

® iy, = 0 shear
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Lode’s parameter

Definition
g 09 — (0'1 —|—O'3)/2
7 (0'1 . 0'3)/2
Quizz
® /i, = —1 tension

® iy, = 0 shear

® /i, = +1 compression

[_17 1]
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Lode’s parameter

Definition : /2
o9 — (01 + 03
IU‘O' — [_1, 1]
(0'1 . 0'3)/2
Quizz
® /i, = —1 tension

® /i, = (0 shear

® /i, = +1 compression

Exercise: Which of o,, 0, 0} causes tension/shear/compression?
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Lode’s parameter

Definition : /2
o9 — (01 + 03
IU‘O' — [_1, 1]
(0'1 . 0'3)/2
Quizz
® /i, = —1 tension

® /i, = (0 shear

® /i, = +1 compression

Exercise: Which of o,, 0, 0 causes tension/shear/compression?

Remark: Biaxial tension generates uniaxial pressure!

Note: Any stress state is covered by varying 1.
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Prediction of yielding

Tresca
Te = 01 — 03 < Oy

(independent of i)
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Prediction of yielding

Tresca
Te = 01 — 03 < Oy

(independent of i)
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Prediction of yielding

Tresca
Te = 01 — 03 < Oy

(independent of i)

01— 03
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where
01— 03 O¢ pr

(0A% (0A% S10A%

02 = HUg

von Mises
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Prediction of yielding

Tresca
Te = 01 — 03 < Oy

(independent of i)
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von Mises

01 — 03 o1+ 03
2 2
... substituting to HMH

09 = Ug
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Prediction of yielding
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Prediction of yielding

Tresca
Te = 01 — 03 < Oy

(independent of i)
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... substituting to HMH
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Prediction of yielding

Tresca
Te = 01 — 03 < Oy

(independent of i)

OHe U3
<1
%
where
0p —03 0Oy pr
Oy Oy SOy

von Mises

01 — 03 o1+ 03
2 2
... substituting to HMH

09 = Ug

(remark: 7. < 1.16 0,.)

O'1—0'3< %

Oy /34 pul

Property of Lode-N4adai setup: Load is controlled by p, yield limit by 1.
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Taylor & Quinney (1931)

Tension-torsion of a thin wall tube
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Taylor & Quinney (1931)

Tension-torsion of a thin wall tube
o T
0' —
7 0
Characteristic equation

det|o — M| =X —0oX—7°=0
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Taylor & Quinney (1931)

Tension-torsion of a thin wall tube
o T
0' —
7 0
Characteristic equation

det|o — M| =X —0oX—7°=0

Principal stresses

o+ o2+ 472
2

01,3 =
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Taylor & Quinney (1931)

Tension-torsion of a thin wall tube Tresca

o T
U[T 0] T.=Vo?+472 < oy

Characteristic equation

det|o — M| =X —0oX—7°=0

Principal stresses

o+ o2+ 472
2

01,3 =
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Taylor & Quinney (1931)

Tension-torsion of a thin wall tube Tresca

o T
G[T O] T. =Vo?+ 41?2 < oy

Characteristic equation von Mises

det|o — M| =X —0oX—72=0
il | oAt 0 =Vo2+ 3712 <oy

Principal stresses

o+ o2+ 472
2

01,3 =
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Taylor & Quinney (1931)

Tension-torsion of a thin wall tube Tresca

o T
U[T 0] T.=Vo?+472 < oy

Characteristic equation von Mises

detlo = M| =N —cA—72=0
e | oAt Oc = VORgT? < 48

Principal stresses

Chart: ellipse equations
o+ o2+ 472 PR
2

01,3 =
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Taylor & Quinney (1931)

Tension-torsion of a thin wall tube
o T
0' —
7 0
Characteristic equation

det|o — M| =X —0oX—7°=0

Principal stresses

o+ o2+ 472
2

01,3 =

Tresca

T. = Vo2 +472.< gy

von Mises

Oc = VORgT? < 48

Chart: ellipse equations

Remark: Only one twelfth of the deviatoric plane is covered.
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