Mechanical Behaviour of Materials

Chapter 01
Stress and strain (Review)
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Definition of stress
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3D Stress Transformation

c..=l.1l.o.+1.1, Oy +1..1,
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Stress Transformation

O = Lodix O Tl oy Oy 1]

XXX X ™ XX XX Xy X'X" X'z

+ IX,yIX.XcryX + Ixylxyo-yy + IXyIXZ .
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Oy = bl O Ll 0y 1y
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+ Ix,yly,xayX + IXnyycfyy + IXyIyZ .
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2D Stress transformation

o, =0, =F,/A, =(F,cos6)/(A, /cosb)= o, cos’ 6
Ty =0y =F, /A, = (Fysin 6’)/(Ay/0039)=aycosé’sin9




Mohr’s Circle for Stress

Mohr’s Circle— The transformation
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Definition of strain

Engineering strain

g=Al/l,

True strain

da‘:%

&= [dL/L=In(L/L,)



Normal strain
g, =(0u/ox)dx/dx = ou/ox
£,, = (0v/dy)dy/dy = dv/oy
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Shear strain




3D Strain Transformation

c. = 1. &

1 Im" jn®“mn’

Ewp =l l e+ 1. & +1.]

XX XXX X XX XX Xy Xy X'X" X'z XZ

+ IxylxxgyX + Ixylxygyy + IXyIXZ .
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XX " Y'X < xx X'x"y'y < xy X'X yz

+ IxylyxgyX + Ixylyygyy + IXyIyZ .
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Mohr’s circle for strain
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