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Division of Applied Mechanics

ME 242A , _ Problem,Setll o Due Friday, Apr. 25, 1980
1.) Take fixed right-handed axes ;xl > X5 5 X3« Write down the deformation
gradient matrix; Efiép, for deformation of a body from §3 to %? for
. X _ _ -
j)
a) right-handed rotation of 45° about X, . {c'a¢4§ redated “ff‘ el Xy
b)  left-handed rotation 60° about_‘xv2 . "’ ! ! = %&g%ﬁ'xy
¢)  stretch by a stretch rafio 2 in the X4 direction,
d) stretch by a stretch ratio % in the‘ X, direction,
e) right-handed rotation of 90° about x,_ . ‘1L an e hﬂJaJCX - 40° 2bout X,

3
Obtain the total deformation matrix for these motlons carried out in order.

Using this check the final volume change ratio. .

2.) Find B ,C , U , V » R for the following mapping:

12 18 1277 1 .
rxl 25 25 =73 %)
3 17 .
= — ——— => >.S [ X
%y 5 5 0 X, ~
bid - l.é - ..2i ..?. X
L3} 775 25 5 1 L %3

Check that this corresponds to a permissible deformation in a continuous body.

Fefrdsh(Tss

3.) For the special case when F =T+ 6, 6 belng small so that squares and \i

T T
products of components can be neglected, show through use of F ¥ that the «? § 05"
: . . ~o~ R ER XS
symmetric part of 8 only occurs in the pure deformation part of the defor- Fleu e 5e§
‘ o
mation. (rotation eliminated) , and develop the usual results of 1nf1n1te31mal é 8d
strain theory, e.g. that for a series of deformatlons, strains and rotations ' E

can be added algebralcally.

4,) Consider the deformatlon:

= oL { o o TPy !
=% e ' I
= X ke 1 0 X
%, X2 + le X _ IR
- ' o o |
*3 = X4
Determine F , B , C , and obtain the principal stretches. Find U, V, and R .,
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COURSE OUTLINE

ME 2424,B. | |  E. H. Lee
Introduotioo to noﬁ—linear Continuum Mechanics
242A

General discussion.of the need for analysis whichcovers finite strain,
non-linear and.time dependent résponse of materials.

The geometry of deformation. Transformation matrices, sequontial deformotioh,
polar decomposition, strain.

Constitutivevrelatioﬁs and the'consfraintson then, objeotiviﬁy, symmetry
- groups.

Applications: non—linear viscosity

rubber—elasticityv

Solution to problems for simple geometricél bodies. = Torsion andbtension of a rod,
internal pressore in a thick walled circular cylindricai tube, turning a tube

inside-out (for finite deformation elasticity).

2428 Thermodynamics: finite deformation thermo-elasticity, role of

entropy (entropy elasticity).
Formulations of the theory using referential (Lagrange) or spacial (Euler)
coordinates, various nominal stresses and their respective advantages.

Finite deformation plasticity, the theory of rate laws, formulation of

Jboundary value problems: metal forming solutions. Finite deformation viscoelas—

icity.
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