Continuum M echanics Nomenclature Sheet — run! save your self!

Symbols I . natural S .
RMB, Book Name, description, Relevant equations basis Objectivity Sl units
g _Ovo _ 9%y € Qex+2Qey m/s?
Material acceleration. g = EEfD DatZD Qex+2Q-y
tQea+¢
b Body force per unit mass. e Q-+b m/ s2
B, B : ee B 1
Left Cauchy-Greentensor, B = F+FET = Y2 = > A29,9,
k=1
¢, ¢ : EE ¢ 1
Right Cauchy-Greentensor, C = ETe F = U2 = Z p,p
M+ C+ M isthe square of the stretch, (dl)z/(dL)2 of aline element originally inthe M
direction.
D The “rate” of deformation. AKA the “stretching”. Equal to the symmetric part of the velocity ee 1/s
= i eDe QT
gradient. D = %(IE + LT). Not atruerate (except for infinitesimal deformations, whenitis L9
the strain rate).
L] L] T
& Signorini strain. & = %(E-ET—;) = %(g—;) = ReE*RT £€ Q-8 Q 1
= L] [ ] T
80 |Edersmang = 20-87) = 200707+ 1) e Qe @ !
2 Lagrange strain, E = —(FT E-1) = %(U +HT+HTe H) EE = 1
E,E . . DX Q-E 1
Deformation gradient. £ = == . dx = E+dX. Columnsof E are g, = E* E, eE
~t
Deformation of areference unit lineelement M is E« M .
E-1p-t Ee 1ot 1
5T Theinverseof E . EQ

_ -1
5‘1252—)”(5 E*E =E*E=1
2t

~ ~




Symbols I . natural S .
RMB, Book Name, description, Relevant equations basis Objectivity Sl units
ET, T |Thetransposeof E , Fl = Fj; . Ee ETe QT 1
ET.(E™MT | Theinverse of the transpose (or transpose of the inverse) of E eE Q-ET 1
--- 1
b Spatial displacement gradient. b = %%B =1-£1 1-QT+h-QT
27t
H -1+ Q-H 1
~ Reference displacement gradient. H = oy =F-1. -1t QK
~ @XD'[ X R
J Jacobian. J = detE . dV = J dy 1 J 1
L i i i _® _ g - VO S EeE .L-QT+Q. QT | VS
= Velocity (spatial) gradient. L = 5.0 = yO = x%e k= E°E QeL-Q™*Q-Q
P Stress power per unit mass. Represents the “rate” of work per unit mass going into distortion 1 P J
S . - 3 —
of the materia. P = 1o:l;,) = 1g:g = 1i:[f. kg5
>R R R
Py K eigenvector of right stretch U . E Py
d, K eigenvector of left stretch V. e Q- g, 1
q Heat flux across the boundary B of a spatial body. € Q-q ( ‘]/S)/m2
r Externally supplied heating per unit mass (from, say, a microwave oven) 1 r (I/s)/kg
R, R Rotation tensor from polar decomposition, E = R+ U oF QR 1
g, T Cauchy stress tensor, defined such that the Cauchy traction t (i.e., force per unit current area) ee 9 °ge (QT Pa
isrelated to thenormal of areaby t = g+ n . The Cauchy stress hasthe greatest physical
significance, even though actual computations may utilize other stress tensors. The quantity
Jg iscalled the Kirchhoff stress.
t Cauchy traction (force per unit area) applied to a surface. The traction varies linearly with the e Q-t Pa

unit normal to the surface, with the linearity tensor being the Cauchy stress t = g n .




Symbols I . natural S .
RMB, Book Name, description, Relevant equations basis Objectivity Sl units
I,t, First Piola-Kirchhoff stress tensor defined so that T« NdA, = g« ndA and therefore, by ek Q-1 Pa
Nanson'srelation, T = Jg* E-T. Balance of angular momentum requires T+ ET = E+ 17.
Beware: many books use the transpose of the above definition.
T, Second Piola-Kirchhoff stress tensor defined suchthat T = E-1+ Jg E-T. Baanceof angu-| EE I Pa
lar momentum requires T = 17.
y,y . y : LE Y 1
Right stretch from the polar decomposition, E = R U .Thus Y = CV2 = z AP, P,
k=1
u Material displacement. y = x— X + ¢, where ¢ isthe vector connecting the origin for X to e (;- X—X+¢ m/s
i the origin for x . In other parts of this nomenclature list, ¢ istaken to be zero.
Y i ' s € |Qev+Qex m/s
Material velocity. v Cotly P P
+c
Y. Y S £e e\ OT 1
Left stretch from polar decomposition, E =V *R .Thus ¥ = BY2 = > Mg, 9, The 9 X ?
k=1
magnitude of Y « M equalsthe stretch, (dl)/(dL) of aunit line element originally in the M
direction.
w The vorticity tensor. Equal to the skew-symmetric part of the velocity gradient. -- Q.07 1/s
W = 1L - LT).Thevorticity vector w isthe dual vector associated with VY . 7
2 +9 W 9T
p Mass density 1 P kg/ m3
p Initial mass density 1 p kg/ m?
[0} o




