













lis
t o


f


Is
ot


ro
pi


c
C


ub
ic


et
c.


P
ro


p
er


ty
M


at
er


ia
l


T
ria


ng
le


Q
ua


d
E


la
st


ic
ity


T
he


rm
al


C
on


d.
O


rie
nt


at
io


n


C
ou


pl
in


g


Is
ot


ro
pi


c
C


ub
ic


et
c.


Pr
ob


le
m


D
ef


in
iti


on
D


is
pl


ac
em


en
t


T
em


pe
ra


tu
re


V
ol


ta
ge


F
ie


ld
 


E
q


u
at


io
n


•
f


z =
 0


F
lu


x 


S
tr


es
s


H
ea


t F
lu


x
E


le
c.


 F
ie


ld


M
od


ul
us


E
le


m
en


t







• • 
•







 


• • 


• 







• • • • • 











)















0


p
a
p
e
r
m
a
t
e
r
i
a
l
 
=
 
n
e
w
M
a
t
e
r
i
a
l
(
"
p
a
p
e
r
"
,


 
 
 
 
 
 
 
 
 
 
 
 
 
 
T
h
e
r
m
o
E
l
a
s
t
i
c
i
t
y
(
"
s


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
.
0


)
,


 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
s
o
H
e
a
t
C
o
n
d
u
c
t
i
v
i
t
y
(
"
l
o
w
h
e
a
t
c
o
n
d
"
,
 
1
.
0
)
,


 
 
 
 
 
 
 
 
 
 
 
 
 
 
O
r
i
e
n
t
a
t
i
o
n
(
"
u
n
r
o
t
a
t
e
d
"
,
 
E
u
l
e
r
A
n
g
l
e
(
0
,
0
,
0
)
)
,


 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
o
l
o
r
P
r
o
p
e
r
t
y
(
"
g
r
a
y
"
,
0
.
5
)
)
)


l
e
t
t
e
r
m
a
t
e
r
i
a
l
 
=
 
n
e


t
i
c
"
,


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
s
o
E
l
a
s
t
i
c
i
t
y
(
"
t
e
s
t
"
,
 
1
0
.
0
,
 
0
.
0
)
,


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
s
o
H
e
a
t
C
o
n
d
u
c
t
i
v
i
t
y
(
"
h
i
g
h
h
e
a
t
c
o
n
d
"
,
 
1
0
0
0
.
0
)
,


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
O
r
i
e
n
t
a
t
i
o
n
(
"
u
n
r
o
t
a
t
e
d
"
,
 
E
u
l
e
r
A
n
g
l
e
(
0
,
0
,
0
)
)
)







t
e
m
p
e
r
a
t
u
r
e
 
=
 
S
c
a
l
a
r
F
i
e
l
d
(
"
T
e
m
p
e
r
a
t
u
r
e
"
)


h
e
a
t
_
f
l
u
x
 
=
 
V
e
c
t
o
r
F
l
u
x
(
"
H
e
a
t
 
F
l
u
x
"
)


h
e
a
t
_
e
q
n
 
=
 
D
i
v
e
r
g
e
n
c
e
E
q
u
a
t
i
o
n
(
"
H
e
a
t
"
,
 
h
e
a
t
_
f
l
u
x
,
 
1
)


h
e
a
t
_
e
q
n
.
u
s
e
s
_
f
l
u
x
(
h
e
a
t
_
f
l
u
x
)


t
e
m
p
e
r
a
t
u
r
e
 
=
 
g
e
t
F
i
e
l
d
(
"
T
e
m
p
e
r
a
t
u
r
e
"
)
;







c
o
n
s
t
 
C
i
j
k
l
 
T
h
e
r
m
o
E
l
a
s
t
i
c
i
t
y
:
:
c
i
j
k
l
(
c
o
n
s
t
 
M
e
s
h
 
*
m
,
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c
o
n
s
t
 
E
l
e
m
e
n
t
 
*
e
,
 


 
 
 
 
 
c
o
n
s
t
 
M
a
s
t
e
r
P
o
s
i
t
i
o
n
 
&
x
)
 
c
o
n
s
t
 
{


 
 
/
/
 
G
e
t
 
l
o
c
a
l
 
t
e
m
p
e
r
a
t
u
r
e


 
 
d
o
u
b
l
e
 
t
e
m
p
 
=
 


t
e
m
p
e
r
a
t
u
r
e
,
 
0
,
 
x
)
;


 
 
C
i
j
k
l
 
m
o
d
u
l
u
s
;


 
 
d
o
u
b
l
e
 
l
o
c
a
l
_
m
u
 
=
 
m
u
 
+
 
d
m
u
d
t
 
*
 
(
t
e
m
p


;
 
 
m
o
d
u
l
u
s
(
0
,
0
)
 
=
 
m
o
d
u
l
u
s
(
1
,
1
)
 
=
 
m
o
d
u
l
u
s
(
2
,
2
)
 
=
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
l
a
m
b
d
a
+
2
.
0
*
l
o
c
a
l
_
m
u
;


 
 
m
o
d
u
l
u
s
(
0
,
1
)
 
=
 
m
o
d
u
l
u
s
(
0
,
2
)
 
=
 
m
o
d
u
l
u
s
(
1
,
2
)
 
=
 
l
a
m
b
d
a
;


 
 
m
o
d
u
l
u
s
(
3
,
3
)
 
=
 
m
o
d
u
l
u
s
(
4
,
4
)
 
=
 
m
o
d
u
l
u
s
(
5
,
5
)
 
=
 
l
o
c
a
l
_
m
u
;


 
 


 
 
r
e
t
u
r
n
 
m
o
d
u
l
u
s
;


}











• • • • 







P
ro


p
er


ti
es


P
ar


am
et


er
s


M
at


er
ia


ls
 O


rie
nt


at
io


n
 E


la
st


ic
ity


   
 


 Is
ot


ro
pi


c
   


 
 H


ex
ag


on
al


   
   


   
   


G
rp


ht
E


la
st


ic
ity


 T
he


rm
al


 E
xp


an
si


on
 T


he
rm


al
C


on
du


ct
iv


ity
 e


tc
.


 
 G


ra
ph


ite
   


   
G


rp
ht


E
la


st
ic


ity
   


   
G


rp
ht


O
rie


nt
at


io
n


 
 A


F
14


10
 S


te
el


 
 B


ee
r 


F
oa


m
 


 S
ili


co
n 


N
itr


id
e


C
11


 =
 


C
12


 =
C


13
 =


C
33


 =
C


44
 =


Lo
ad


 L
ib


ra
ry


...
N


ew
 M


at
er


ia
l..


.


S
av


e E
di


t


C
op


y.
..







• 
• 


• 
• 







����• 
• 


• 


• 







����• • 


• 
• 







����• • 


• 







����•


• 


• 







����•


• 
• 






