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Let «, 8, y be the component dlsplacements expenenced by a particle, so that when undlsturbed the coordmates

are x, 5, 5, and when disturbed x+ea, y+8, s+y. Then a
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All particles in an unstrained state, which lie on a spherical surface:
rn? =& +ql+L0

will, in a strained state, lie on an ellipsoidal surface:

AB+Bp+Cl+2anl+2b0E+2cEy=1r. . ;
Accordingly, if the external forces at 2 (x y z) along the axes of x, , %, be X Y, Z, per umt of mass, - -and the’*

internal stresses be:
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strain of any magnitude is speCIﬁed by 51x elements
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(ddp_;, N d:;, d;zx) dxdyds = (ﬂf ‘3}('/ ‘Z) dx dy dz :
(S’;’;y dpyy dDw) dxdyds = E ‘;f ds) dxdyds .
(d:;x dp,,, dPn) xdyds = (<(1jo+ ?{; N %gg> d dyd,, . |
Then the equilibrium of all the forces, internal and external, leads to the following equation:
(‘%4_%!’_‘ dp’x X)dxdydz=(%—§ %]+ g+oX>dxdydz—o |
(d—:f—i—d:;y p"' )dxdydz‘=. (%—i—j ‘:lyQ 5 +gY)dxdydx—- o -
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These are the general equahons of equilibrium of an elastic solid, when subjected to strain by any system 0

forces, internal and external.

For an isotropic solid, the equations become much 51mp]1ﬁed Using m = A+ /sn, as in (3 1) we ﬁnd the wel]'
known formulae for an elastic solid, of density ¢ per unit volume, (cf. Zhomson and Tait, Treatise on Natural Phllosophy,_

edition 1883, § 698) Y 2a % 0l
m—(ax+ +az)+n(5;;+—a;— 3 )+gX—o
O 6,8 ) (873 028 6’,3)
m——(ax 8_y+6z —f—ﬂ +3y + 5 )+eY = o
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When an elastic substance is strained, as in the pro-
pagation of waves, its different elements undergo changes
both of form and of volume. ,

Let 0 == 8a/8x+6,8/8y+87/85 (39)
denote the amount of dilatation in volume experienced by
an element of the substance and put

V? = d?/dx?+d?/dy?+d?/ds® (40)
for the Laplacian operation: then we shall be able to reduce
these expressions (38) to the very simple form: '

m-dé/dx+nVia+poX = o
m-dé[dy+nViB+o Y
m-dé/ds +nViy+oZ

Now when the solid is isotropic, the density may be
omitted in these formulae, or taken as unity. Accordingly
if we differentiate these successive equations with respect to

o o (41)

o.

x, y, z respectively, and add the results, we shall get the;
equation for an Isotropic Solid:. :
~(a2)

(m+n)V2o+(dX/dx+d }7dy+dZ/dz =

11. Identity of the Dilatation
0 = Oor/0x+08[0y—+0y[05 :

with the Potential ¥ for an Infinite Elastic Sohd\

Confirmation of the Wave- Theory by Lord Kelvin's.

Integrals of 1848.

It is remarkable that under certam condmons, ‘to be
more fully discussed hereafter, the equations of an infinite :
elastic solid admit of a very simple interpretation. This ..
amounts to admitting the identity of the -dilatation d with "
the potential 7, in the case of an infinite elastic solid.
Indeed it was upon this tacit assumption, seventy two years
ago, that Lord Kelvin obtained his celebrated integrals for "'




