ME243: Assignment 8 Due: 15/12/20

1. The stress tensor at the origin in a fluid is given by
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Let the unit vector n have components:
n = (sin 6 cos ¢, sin 6 sin ¢, cos 0).

Show that the normal component of stress on a surface whose outer
normal is m is given by:

Tp = 4 — 3(sin fsin ¢ + v/3 cos ).

Hence find the directions of the normals to surfaces such that the nor-
mal stress is a maximum or a minimum. Compare these results with
those obtained by solving the eigenvalue problem.

2. Show that the integral form of the mechanical energy balance in the
reference configuration can be written as
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3. The traction vectors on three planes at a point are

t(n) =e; +2e;+3e; for n = ey,

1
t(n) = 2\/561 + 2\/§62 for n = —(61 +es + 63):

V3

tin) =2(e; +ex+e3) forn=e,.
Find the stress tensor components with respect to the canonical basis.

4. Let t(n) and t(n’) be the traction vectors at a point on two plane
elements with unit normals n and n’. Find the traction vector on the
plane containing ¢(n) and t(n’).

5. The nonzero stress components in a cylindrical bar of radius R and
axis xs are given by Ti3 = T3 = —UQTo, Tog = T3 = uQaxy, Where p
and « are constants. Find the surface tractions on the surface of the
cylinder.



