2-D stresses, traction vector

2-D (biaxial) state of stress
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stress components components



n, unit normal

similarly



traction vector
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principal stresses, principal planes
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principal stresses, principal planes
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These homogeneous equations have a non-trivial solution
only if
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To find the two principal directions, for each principal stress solve
one of the equations
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Principal Stresses with MATLAB
>> stress =[10 -4 ;-4 6]

stress =
10 -4
-4 6

>> [pdirs, pstress] = eig(stress)
pdirs =

-0.5257 -0.8507

-0.8507 0.5257

pstress =

3.5279 0 =
0 12.4721 0.8507/ \



Principal stresses directly

(10-0)n,—4n, =0
—4nx—|—(6—0')ny =0

I, =16
1, =44 o’ —160+44=0
roots are 3.5279, 12.4721
Try 3.5279

6.4721n —4n, =0
—4n, +2.4721n, =0

From the first equation —:=0.618 (second equation gives same)
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>> stress3D =[ 10 -4 O; ‘
-4 6 0;
0 0 0] A 10

. 4
stress3D = / 0
10 4 O y4
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0O 0 O 12.47 3.53

>> [pdirs, pstress] = eig(stress3D)
pvdirs =

0 -0.5257 -0.8507 Z
0 -0.8507 0.5257
1.0000 0 0

pstress =

0 0 0
0 3.5279 0
0 0 12.4721



In vector/matrix form
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MATLAB n / O
/’ 0.8
>> stress = [40 -20; AN
-20, 50]; 0.6

>>norm =[0.6 0.8];

>> tract = norm*stress
tract =

8 28
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vector/matrix form

MATLAB

>> normstress = tract*norm'’
normstress =

27.2000
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>> normstress2 = norm*stress*norm’

normstress2 =

27.2000
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MATLAB >> tang =[-0.8 0.6];
>> tang*norm'
ans =0

>> shearstress = tract*tang'
shearstress =10.4000

>> shearstress2 = norm*stress*tang'
shearstress2 =
10.4000
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we can put these together in vector/matrix form as
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MATLAB >> dirs =[norm' tang']
dirs =
0.6000 -0.8000
0.8000 0.6000

>> gstresses _on_n = norm*stress*dirs

stresses on n =
27.2000 10.4000



traction on plane whose normal is t
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we can combine these into a single form

o, O, n, n,||o, O,l|ln I stress transformation
o o | |¢ ¢ o o no ¢ equations
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MATLAB
>> new_stresses =dirs"”stress*dirs
new_stresses =
27.2000 10.4000
10.4000 62.8000
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