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1. (30pts) Please define the following torms;
(e} dilatatics, .

fb) britide makerial,

fc) shearing strain,

() atisotropie material,

e} Tresca's vield criterion,
{fi plastic section modulus,
{g) shear center,

() von Mises vield criterian,
{i} strain rosetee,

() modulng of regilience,

A ([opte) The tensde sttess-sirmn behavigr of pure albriaurn 35 showa in the praphs below.
Determing approximately the following propertics for pere aluminumy {3y Young's
moedulus (3) 0.2% offict yield stoength, (o) ulimare sieess, (d) fractuce siress, () percent

glongaticn.
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3. {20ptz) A sample of mateny] subjocted to a compressive stress 0= is confmesd 50 that it
eannaot deform in y-direction (shown below), but deformation is pormitied in x-direction
Assume that the material is isoiropic and exhibit lnear-elasie behavior, The Youag's
modulys is dencded as B and the Poisson's ratio is v. Determine the following in trems of
Jz, B atud v

fa} The siress that develops in the y-ditection.

(b} The strain in the z-divection,

{c) The steain in tha x-direction.

() The ¢tiffness B' = oo/t in z-ditection. Is B equal 1o E frem o uniaxial tost on
the matetial 7 Wiy ar why ma?
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4. (15pts) Consider a thin-walled whe with closed ands and internal pressurelp. The wall
thickness 15 ¢ and the inner radivs {5 r, and the ductile material hag an ultimate strength
Jv. Derive an equation for the required thickness coregponding to specified values of ¢
and the safety factor X against ultimate stretgih,

3. (A0prs) For the cantilaver beam shovwn, deteciming (o) deflection at end B, () the banding
moment diagran of the beam (E = Young's madules and I = moment of inestia ).
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