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Lame Constants

The constants A and Ji arising in strain-stress relabionships. They are given in terms of other solid properties a=
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whera £ is voung's modulus, v s the Poisson ratio, & is the shear modulus, Kis the bulk modulus, g is the density, v, is P-wave sosed, and v,
EIXEA eulk Modulus, Poisson Ratio, Shear Modulus, Strain, Stress, Young's Modulus
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ConvertCoefficients [{Em, v}, {A, i}, HH] s @@opts

w3 A+2 ) A
{Eme ;v }
A+ 2 (A + )

ConvertCoefficients [{Em, v}, {A, k}, HH] s @2@opts

9k (k-2 b
{Emei,va—}
3k-2 3k-2

ConvertCoefficients [{Em, v}, {k, u}, HR] &@@ocpts

9k Jk-2u
{Eme ;v }
Sk+p 2 (3k+u)

ConvertCoefficients [{Em, v}, {k, G}, HH] &@@opts

9Gk 2G-3k
, v»—i}
G+3k 2 (G+3k)

{Em —

ConvertCoefficients [{Em, v}, {A, G}, HH] & @2opts

G(2G+3 ) A
{Eme ; Vo }
G+ 4 2 (G+A)

ConvertCoefficients [{Em, v}, {A, v}, HH] & @@opts

Solve::svars : Equations may not give solutions for all "solve™ variables. More.

A(l+wv) (-1 +2w)
{Ema— N }

ConvertCoefficients [{Em, v}, {u, v}, HH] & @@opts

Solve::svars : Equations may not give solutions for all "solve™ variables. More..

{Em > 2 (1 +v)}
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ConvertCoefficients [{Em, v}, {k, v}, HH] & @@opts

Solve::svars : Equations may not give solutions for all

{Em—= -3k (-1+2v)}

ConvertCoefficients [{Em, v}, {G, v}, HH] &@@opts

Solve::svars : Equations may not give solutions for all

{Em > 2G (1 +v)}

opts = {
YoungsModulus -+ Em,
LameCoefficients -»> {A, u},
BulkMedulus -> k,
PoissonsRatio -» v,
ShearModulus -» G} ;
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variables.

variables.

Ematl = Emat /. ConvertCoefficients[{Em, v}, {A, i}, HH] s @@ opts;

% // MatrixForm
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Ematl = FullSimplify[Ematl] ;

% // MatrixForm

dp (A+)  2ap 0
A+E 1 A+E

2ap 4 (Avpt) 0

A+2 A+2 1

0 0 gy

Expand [Ematl] ;

More..

More..



% // MatrixForm
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0 0 7

Emat? = Emat /. ConvertCoefficients[{Em, v}, {A, k}, HH] s @@ opts;

% // MatrixForm

9k (k-A) 9k (k-A) A 0
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(3 k=) (1-7 (3k-j? 1o
(3k-1)% | (3k-)2 .
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1, (3k-1)Z .
Emat? = FullSimplify[Emat2] ;
% // MatrixForm
3 (k-A) (3k-A) 3 (k-A) A 0
3k-2 i 3k-2 2
3 (k-A) A 3kA) (3kA) g
3k-2 i 3k-2 2
0 0 3 (k-A)
2
Expand [Emat2] ;
% // MatrixForm
9k 12k . 328 3ka 3% 0
3k-24 3k-2A 3k-2A 3k-24 3k-22A
Ika 3k 9 k2 12k A . 342 0
3k-2A 3k-2A 3k-2A 3k-ZA 3k-Z2A
0 0 k24
2 2

Emat3 = Emat /. ConvertCoefficients[{Em, v}, {k, K}, HH] &s@@opts;

% [/ MatrixForm
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Emat3 = FullSimplify [Emat3]

% // MatrixzForm

4p (3] 2 Bk-zplp
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Expand [Emat3] ;

% // MatrixForm

12k . 47 Bkp 4pu?
3k+4p  3k+4u  3k+dp  3k+dp
Bk 447 12k 4t
3k+dy  3kedp  Ikedp  3kedp
0 0 L

Emat4 = Emat /. ConvertCoefficients[{Em, v}, {k, G}, HH] &@@opts;

% // MatrixForm

9ck 93 (2G-3k1 k
_ 2 ‘ _ 2
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Emat4d = Fullsimplify[Ematd] ;

% // MatrixForm

4G (G+3 k) ZG(l— 6G )
4G+3k 4G+3 k
2G(1— 6G ) 4G (G+3 k) 0
4G+3 & 4G+3 k&
0 0 =

Expand [Ematd] ;

% // MatrixForm

462 . 12 Gk 12 G2
4G+3k  4G+3k 4G+3 k
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25— +
4G+3k 4G+3k  4G+3k
0 0 =

Emat5 = Emat /. ConvertCoefficients[{Em, v}, {A, G}, HH] &s@@opts;



% // MatrixForm

G (2 G+3 ) GA (2 G+3 ) 9
2 2
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Emat5 = FullSimplify [Emat4] ;

% // MatrixForm

4G (G+3 k) 5 e (17 566G )
4G+3 k 4G+3 k
xS (l— 656G ) 4G (G+3 k) 0
4G+3 k 4G+3k
0 0 G
Expand [Emat5] ;
% // MatrixForm
4G2 . 12Gk _ 12 G?
1G+3 k 4G+3k 4G+3 k
12 & 42 126k
2G-
4G+3 k 4G+3 k 4G+3 k
0 0 G

Ematé6 = Emat /. ConvertCoefficients[{Em, v}, {A, v}, HH] &s@@opts;

Solver:igvars : Equations may not give solutions for all

% // MatrixForm

A (Lav) (=1+2v) A (I+v) (-1+2v) 0
¥ (1,#} 1-v2
A (L+v) (s142v) A (Lev) (-Ll42v) 0
1-v% v [1-vF)
0 0 A (L-v) (L+v) (=142 ¥)
2 [1—\/2]
Ematé = FullSimplify[Ematé] ;
% [/ MatrixForm
1 1 1
(—l+v * v) (2+ 71+v)
1 1 1
= (2 * —1+v) (—1+V ;) 0
0 0 Taf-z+ )
2 v

Expand [Ematé] ;

"golve™

variables.

More..
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% // MatrixForm

A A A
+ 2 A+ 0
=1+v ¥ =1l+v
A A A
2 A+ + = 0
—1+v —1+v ¥
A
0 0 — A+
2

Emat7 = Emat /. ConvertCoefficients[{Em, v}, {i, v}, #HH] &@Ropts;

Solver:igvars : Equations may not give solutions for all "scolve™ wvariables. More..

% // MatrixForm

2 (1) Zpuv (L+v) 0
1-v2 1-v?2
2w (1+v) 2 (1+v) 0
12 12
0 0 ol-v) (1+v)

1-v2

Emat7 = FullSimplify [Emat?7] ;

% // MatrixForm

2
—1+v

ZNTRY
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2uwv

- 0
-1+v

_ 2k 0
-1+v

0 L

Expand [Emat7] ;

% // MatrixForm

Zu
—1+v
ZHV
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AT

= 0
—1+v
_2* g
-1+
0 7

Emat8 = Emat /. ConvertCoefficients[{Em, v}, {k, v}, #H] &@Ropts;

Solve:r:igvars : Equations may not give solutions for all

% // MatrixForm

3K (-1+2v) _3kv(LZv) g
1-v2 1-v2
Skv (-1+2 ¥) 3k (=142 ¥)
- z - 2 0
1-v 1-v
0 0 3k (1-v) (-1:2V)

2 (1-vF)

Emat8 = FullSimplify[Emat8]

"golve™

variables.

More..
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% // MatrixForm

3k (=142 v) 3kv (-1+2 ¥)
0
14?3 —1+v?
3kv [(-1+2v) 3k (-1+2v) 0
—14v? —14v?
9
0 0 K (—3 = )
2 (1+v)
Expand [Emat8] ;
% // MatrixForm
2k Gk v Gkv 6k v2
—1+v2 —1+v2 —1+v2 —1+v2
kv 6l v2 3k Gk v
—14v2 —14v? 142 —14vE
9k
0 0 -3 k+
2 (1+v)

Emat® = Emat /. ConvertCoefficients[{Em, v}, {G, v}, HH] &s@@opts;

Solve::gvars @ Equations may not give solutions for all "solve™ variables. More..

% // MatrixForm

26 (1+v) 26v (1)
1-v2 1-v2
26y (lev) 26 (Lev) 0
12 12
0 0 G (1-v) (1+v)

1-v2

Emat® = Fullsimplify[Emat9] ;

% // MatrixForm

—1+v
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Expand [Emat3] ;
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% // MatrixForm
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1 ﬁ 0
Em % (1 - v) o
Emat = * | 1o 1 0 5
(1+v) * (L-2%v) o o 1_24v
24 (1-v)

Ematl0 = Emat /. ConvertCoefficients[{Em, v}, {A, u}, HH] &@@opts;
% // MatrixForm

W (3 A42 1) (1 * )

T2 G Ap (3A+2 ) 0
{apt) (1_1%‘) (1+2(im) 2 Ciep) ® (1_:—“) (1+$)
A (3Aa+2 ) (B2 ) (Lﬁ) 0
zoan? (1-) (o) ow (-] ()
0 0 W3 A+2 1)
2 () (1+Z(j+u))

Ematl0 = FullSimplify [Ematl0] ;

% // MatrixForm

A42u A 0
2 A+2u 0
0 0 73

Expand [Ematl0] ;

% // MatrixForm

A+2u A a0
A A+2u 0
0 0 7

Ematll = Emat /. ConvertCoefficients[{Em, v}, {A, k}, HH] &@@opts;

% // MatrixForm

9k (k-2 (17 * )

Fk-A 9k (k-A) A 0
=) (17321111) (1+3)j-,1) @ L2y (17321:1) (1+31:-,1)
9k (E-A) A Dz (== (1'3;.1) 0
(Fk-a)? (17321:1) (l+3:71) = la=2) (1732):1) (1+3:71)
9 (k-A)
v v 2 (3k-A) (1*3:,1)

Ematll = FullSimplify [Ematll] ;
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% // MatrixForm

Sk-24 A 0

A 3k-241 0

0 0 3 (k-A)
2

Expand [Ematll] ;

% // MatrixForm

3k-22 A 0

A 3k-221 0

0 0 k24
2 2

Ematl? = Emat /. ConvertCoefficients[{Em, v}, {k, u}, #H] &s@@opts;

% // MatrixzForm

Dl (1’23(];;;2+Z3) 9k (3k-2u) u 0
@ren (170 (1 0] 2 @ean? (2000 (1 T )
9k (3k-2u) p Dl (1’23(2;2:)) 0
z e ® (-2 (12000 s 12502 (10500
Okpu
0 0 2 (3 kap) 1o E2H
2 (3kad)

Ematl? = Full8implify [Ematl?] ;

% // MatrixForm

K+ 2 2R
3 3
k-28 k2o
3 3
0 L

Expand [Ematl2] ;

% // MatrixForm

K+ 22 x_ZE g
3 3

k- 2B L 2 g
3 3

0 [

Ematl3 = Emat /. ConvertCoefficients[{Em, v}, {k, G}, #H] &@@ opts;
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% // MatrixForm

BGK(%Z(EI?;) _ 9G (2G-3k) k 0
@3 (1- 2] (15T 2 (30 (1] (e 5T
_ 56 (26-3k) k gGk(hzz(E;j;) 0
2 @30 (17000 ) [0 0] e (17000 ) (1)
sGk
' i 2 @0 (1]

Ematl3 = FullSimplify [Ematil3] ;

% // MatrixForm

Expand [Ematl3] ;

% // MatrixForm

Ematl4 = Emat /. ConvertCoefficients[{Em, v}, {A, G}, HH] & @@ opts;

% // MatrixForm

G (2 G+3 ) (1 . )

T2 (G GA (2G+3 ) 0
(G+A) (17;—1) (1+ﬁ) 2 (G+) % (17:—1) (1+ﬁ)
G2 (2G+32) € (BE3a) (l’ﬁ) 0
2 (B+a)7 (lfc:l) (1+2[G+l]) iS5 (17512.) (l+2(;+,u)
7 3 G (2G+3 )
2 (G+A) (hzn;n)

Ematl4d = FullSimplify[Ematl4] ;

% // MatrixzForm

2G+4 A 0
A Z2G+ A 0
0 0 G

Expand [Ematl4] ;
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% // MatrixForm

2G5+ A 0
A 2G+A 0
0 0 G

Ematl5 = Emat /. ConvertCoefficients[{Em, v}, {A, v}, HH] & @@ opts;

Solve::svars : Equations may not give solutions for all

% // MatrixForm

A (1-v) (-1+2w) A (-1+2 ¥) 0

- (1-2v) v T o1z

A (=142 ¥) _ Ao sl2w) g

1-2v (1-2v) ¥
0 0 A1z V)
Z v

Ematl5 = FullSimplify [Ematl5] ;
% // MatrixForm

Af-1+2) 2 0

'
A a(-1+3) o
W
0 0 =3 (=2« =)
2 v

Expand [Ematl5] ;

% // MatrixForm

A2 0
'

A “a+2 o0
v

"solve™

variables.

Ematlé = Emat /. ConvertCoefficients[{Em, v}, {u, v}, HH] &@@ opts;

Solve::gvars : Equations may not give solutions for all

% // MatrixForm

Z2u (1-v) Zpv 0 i
1-Z2 v 1-Z2¥

2Ry Z2p (1-v)

1-2 v 1-2 v

0 0 oy

Ematlé = FullSimplify[Ematlée] ;

"golve™

variabkles.

More..

More..
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% // MatrixForm

1 Zuv
H(1+1—2v) 1-2 v 0
TR 1
1-2 v 'u(1+172v)

0 0 7

Expand [Ematlé] ;

% // MatrixForm

1 Zuv
+ 0
H 1-2 v 1-2 v
TR H
+ 0
1-2 v H 1-2v
0 0 L

Ematl7? = Emat /. ConvertCoefficients[{Em, v}, {k, v}, H#H] &@@opts;

Solve::svars : Equations may not give solutions for all "solve™ variables. More..

% // MatrixzForm

C3k{lv) (-1e2v)  3kv (-1:2v) 0 \
(1-Z ) (L+v) (1-2v) (1+v)
_ 3kv (-1e2v) _3k(v) (2w
(1-2 ) (1+v) (1-2 ) (1+v)
3k (-142 V)
U u T2 (1) )

Ematl? = FullSimplify [Ematl7] ;

% // MatrixForm

_3ki-l+v) Zkyv 0
1+v 1+v
3kv _ 3k (=1+v)
1+w 1+wv
0 0 K (—3 P )
2 (1+v)
Expand [Ematl7] ;
% // MatrixForm
3k 3kv 3kv 0
1+w 14w 14w
3k 3k 3k
1+w 1+v 1+w
0 0 Gkt
2 (1+v)

Ematl8 = Emat /. ConvertCoefficients[{Em, v}, {G, v}, HH] &@@opts;

Solve::svars : Equations may not give solutions for all "solve™ variables. More.
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26 (1-v) 26V 0 i
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0 0 G |
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