ME 556 - HOMEWORK ASSIGNMENT #1
Autumn Quarter 2011 Due Thursdagtober 6

In problems 1 and 2 the x-axis is defined as tlwiZbntal" direction, positive to the right, ancethraxis is defined as the
"vertical" direction, positive upwards.
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1. The stress state at a point of interest onuatstre is known to be:

o _=-25000 psi
XX

o = 25000 psi
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7 =-25000 psi
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For each of the following coordinate systems (fedmine the three in-plane stress components,igrdfgw a "rough
sketch” of the stress components gir@perly orientecelement. Make sure your sketch is neat and easdypreted.

(a) The x-y coordinate system.

(b) The x-y' coordinate system, 50° CCW from thg coordinate system.
(c) The x"-y" coordinate system, 40° CW from thg geordinate system.
(d) The principal stress coordinate system.

(e) The maximum shear stress coordinate system.

2. The strain state at a point of interest on acsitre is measured to be:

& =3000um/m
XX
£ = -3000pm/m
yy
K<y_ -3000urad

For each of the following coordinate systems (ied®mine the three in-plane strain components, @ndréw a "rough
sketch" of both the initial square element anddérmed elemenproperly oriented Make sure your sketch is neat and
easily interpreted.

(a) The x-y coordinate system.

(b) The x-y' coordinate system,”40CW from the x-y coordinate system.
(c) The x"-y" coordinate system, 5CW from the x-y coordinate system.
(d) The principal strain coordinate system.

(e) The maximum shear strain coordinate system.

3. An isotropic material is known to have the fallog elastic properties:
E =205GPa v = 0285 G = 798GPa

What stress tensor must be applied to this materiaider to induce a uniaxial strairy, =2000um/m?



