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(1) = K F(1), o1, ... ty(t)%,
)= AF(0), Qo) s W)Y o (1) =
'/l/- F(t)7 CD(t)’ R qj(t) >

2

= \P(F, Si, - S,l),
Q= E(F, 8, .S.) (i= L2 -n),

© : (1) ,
, N (ND) ODF  CODF ND
. dn, s
), n= (cos®sn® dn= d9 0< ¢< 2,
n = (sinfcos ®, sinOsin®, cosO) dn = sinOd $d0, 0SS ¢< 2L 0O
f(* )dn-
ODF . , , Q' n)d?
¢ de , ODF*
ODF .
. ’ 0 [21] ’
, CODF , QAR)
T = (Tabr..5) T 293k &,
Todv..5 = TBav..s = Thba..6 = ...= TeBv..q,
Tmy..s = 0,
{xa ND . 1 N,
) Einstein .
ODF , Tamuz  Lagzdyn’ shl'™ ! .
ODF )
[ 8~ 10] ODF ,
) : ,
, ODF
, aw(m= 1,2, ... arn
Q-2 Aouni2 ) )
1o IO], * Zheng Collins! ' s
( ) , (

(2a)
(2b)

(3a)
(3b)
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1.

ODF
. \ ODF  CODF(
ODF( 2 ) CODF( (1) 1 )e (11)
N  ODF , ( 1)
, 4 m ,
ODF .
ODF ., [16]
ODF
, ( (L) )
€q = X s
1 = eq * ex= Opeq - ep R 6  Kronecker
n, R = ;
A = N m ;
o) = o N m ;
YT = T ;
™" = TI'= T,TT"'=T"~T m ;
Wi = "= Pu+ iQOn, w= e+ ie2, Pn = Re Wa, On = Im W
Gu(x) = (2k+x 00— '0)""= P, o+ Z‘,[x'wn,,Jr (= U™ Wy, ].
Wy, s = Pu,+ iOn Pn.= ReWor, Qu,= ImW, ;
Poo, Pp, r= ;
g = S m  Kronecker ;
Mn = m ,-y{chn)rn*’”Jdn fcqerx’"JdR-
(1> T RAeMRK T ,

~2

A"°)= e - ea - €8 - eb+ ea - €6 - ea - eB+ ex - eb ~ eb - eq,
<6<1[36y6>= 8a86vs+ OavOps+ 6086BY,

A »x - x)Bvs= GBxvxs+ OavxBxs+ OasxBxy +

Opyxqxs+ OBsxaxy+ Ovsxqxs;

T m L , LT (L*T)q.p= La.pv.sTx. 5
L 2m , LT LT, L m
m T S T-S, T | T1= (T+T)"*

1

ODF  CODF

’

L)

[ 22]

k= es;

(4a)
(4b)

(5)
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. (3) m T
, Tu.r Ta.ae , m (m 21) Tit
2.
el e Ji= -1 , W= e+ iey,
™" W, W, P, O,
Wo= © "= Po+ iQn, (6a)
Pn= ReWn= (Wat Wiu)/2, On= ImWa= ( Wa—- Wa)/28 (6b)
. , P, O,
[w2]
Po=e"— (/"2 = e+ oz D= 1)'lel™ ¥ = €52, (7a)
- I(m=1)/y
On= Cei" ' = e)- (ei" < ei )Vt .= ZO: (- D'Cer™ 7 < ey, (Th)
[m/2]  m/2 .
Py= e - e1— e2= e, = e~ e2+ €2~ ey,
Pi= Py~ Pr— O = Qs Qs= Pr = O+ O+ Py,
P;= e - e = e— (er=ex> ext+ e e = ex+ ex* e~ €1), (8)
Q= (el e ~ e+ e ~ e~ e+ e~ e ~ e)— e~ e~ e
P, [23~ 26],
o= 0 o= 2 W, P, O ,

Woe W= (@0 0)" = (Py*Pu— Qu* On)+ 2iPp* Qn = 0, (9a)

W W= (@02 @)" = Po*Pp+ Qn® Qn = 2" (9b)

PutPu= 0u*Qu=2"", Py Qu= 0 (10)
cPn On m Tt .

(10) T I, :

In=2""(Pn #» Pu+ Qun = Qn) = 2" "Re( Wy, = Wy)* (11)
I, m T2 , m A
PAl

VAl = I,A = 2" "Re[(A* W) Wy ]* (12)

1.2
b
27 q{ f) | & ?)1%dP< o%

Q¥ P = M+ Z;(amcosm‘P+ bmsinm®) = @+ Re 1(am— 1by ) exp(im ), (13a)
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HLR{HZ ¥ @) exp(- im@)dﬂ Wm}z M,
m
Mm: fq)(n)'n"mj dn
m RS
(13) an  bn )
(17) :
, ODF ;
: (1)
1.3 ODF
(16) ,
: (1)
- n)= Gn),  Aqn) P - (16)
0, ODF &('n) :
Qn)= B+ 2021°n+212 %Z‘lez n”e
=1
el e, D(n) el e
A~ n1,n2) = Wni, - n2), ODF &¥n) EX na  n
an(m € Z) e e «  (7b)
e m€ Z P, e
P . ) N n)
Qqn)= QW+ Zazszz'n
=1
. [16]
1.4 ODF  CODF

1 : L[ :
Q= ZTTECD( P)dP am— ibm= EJ.Z A Pexp(—- im®P)d P

¢ n e , n= n(®) = cosPei+ sinPey (13)
Woen "= (0en)" = exp(im®)*

(14) (12)
2" lyn” " = Re[ exp(— im®) W] = cosm Pm+ sinm FOn*

(14) (13a)

A n)= W+ Zam'n*mz
m=1

(13b)  (15) , @n)

@+ —ZzM n"

an = apPu+ 00Qn = Ref(am— 1by) W, ] =

(13b)
Qn)

(14)

(15)

(16)

(17a)

(17b)

m a, =

(18)
®(n, nay) =

(19)
ODF

no,
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n no ¢ . R( cP)
n= Rny n°*°no= cos® [

R= (n*noyl+ (n - no— no - n)*

, CODF ODF,
CODF .
1.5 wrn™ ™l
(16) n yn~ "
rn~ " *
{ew, ez%;
e19= n= cosPei+ sinPez e2e= - sin®Pe1+ cos®Pez,

We= ero+ 1€29 We,= 0" = Pe,+ 1Qe¢n,
We,, = exp(— im®) W,

Po,,= cos(m®) P+ sin(m®) Qn, Qon =— sin(m®) P,+ cos(m®) Qn,

(15)
Pen = cosm®PPu + Sjllm('Pin = 2’n_17n+ml'
3 "
my “m + - »m-2 _
rn"" = n” "= Nm- 1) {1 n Y+ o=
[n/2]
Z(_ l)rB,Zn(r) <17‘r - n+m—2r>,
r=1
B(r)= {2(m=-1)(m=2) fm=-r)) "
2 ODF
2.1
1 , ODF
(1) ;
(1) ;
(11 :

( [B]) N

[m;vivz 1]: (m+ N=DI[m!(N=-1)!] :

(m- 2) , N m

N_ oq.ooN_ |m+N- 1 | m-2+N-
D’"‘d’m'z”‘[ N—1] [ N-1 ]

D% =2 Dh=2m+1, Dh= (m+ 1)> ( m=
m € Z, o

23
€q ;)! Xa_

ODF

We = exp(— I‘P) (@)

(3b)

(0)

(21a)
(21b)

(2)

(23a)

(23b)

(24a)

(24b)
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W= e+ iey, m )
Gu(x)= (2k+ x 0= 7' 0)7" "= YW, (25)
wew= (0 wew= 2 Gn(x), W, r(x)
* Gu(x)
Gu(x) = Puot 24a Wort (— 1)'x" W], (26a)
r=1
[ m/2
Pm,O: 2(_ 1)52nk2x<k*mfls - 0 . w*x>, (261))
s=0
[(m=r)/2]
Wyo= P+ iOn, = (= 1)2m B g7 2 07 2 07 (26¢)
s=0
Pm,r Qm,r vvm,r ° (2&)) Pm,0: Pm,O; Pm,() m *
(26) 2m+ 1 m ,
Pm,O; Pm,la Qm,,la Pm,2; Qm, 2, 3 Pm, ms Qm,, ms (27)
Wn,m: Wn: (‘)+nl Pm,m: Pm Qm,m: Qm' (26)
W, r, Pm,r, Qm,r 1 Wn, Pm, Qm °
<k+m—r—2.\' - s . m+.\‘>. <k+m—r/—2s/ — m+r’+s/ - wv‘.\‘/)’ (283)
<k"m—r—25 TS (O+S>' <k+m—r—25 e TS 7S >, (28b)
0<s<[%] 0<ys <[%] kew= keow= 0r0= 000
=0k k=1, wew= 2 s r+ s= s r/+s/=s, r=17 =0 s=
s (28a) . . (26)
‘/Vm,r. VVm,r/ = (Pm,r.Pm,r’ - Qm,r. Qm,r/) +
i(Ono*Puid + Pu*Qni)=0 ( r#&F), (29a)
Wn,r' Wm,r: (Pm,r'Pm,r— Qm,r'Qm,r)‘l‘ 2iPm,r'Qm,r: O' (29b)
Wm,(): Pm,O Wm,r r= 0 r= r/
S = S/ (QSb) s
2r+2\'m! .
sl(r+ s)!(m-r—-2s)!
(a, b) , (26)
Wn,r. Wm,r/ = (Pm,r'Pm,r' + Qm,r' Qm,r/) +
l( Qm,r.Pm,r/ - Pm,r.Qm,r/) = O; ( r ¢r/)9 (29C)

Wm,r' Wm,r = Pm,r'Pm,r+ Qm,r'Qm,r:

[(m-r)/2] 2m7 — zsm /
2 [ 3; sl(r+ s)!(m- r- 25).’]. (2d)

(2m+ 1) Ty .
, (24 x+x )" X (29d) ,

(24 x+a )= 2" (14 2)™" (1+ )™ T . (2m)!
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/[(m+ 1)l (m=r)!], (29h),
Poo*Pro= 220 (30a)
(m!)
. _ . _ 1 . B 2" Y om)!
Pm,r Pm,r— Qm,r Qm,r— ZWm,r Wmtr— (m+ r)!(m_ r)!
( r=1 ..m)* (30b)
, (12) m A VA
_ _(m!)? ] U (mt ) (m= 1), . .
VAl = 2m(2m)’|:(A m,())Pm,,O'F 2Rer; (m])z (A Wm,r) vvm, r] (31)
A* Wo(x) = A*Puot D (A Wo )x' + (= D) (A* Wy ,)] (2)
r=1
. (1) , m
z T %) .
2.2
(90), 0S®<2m 0<O KT . (  [27]),
&ye0)= d+ Z[ aEOPm,o(cose) + Re Z(am,r— ibm,r)Pm,r(cose)exp(irq’)] ,
m= 1 =1
(33a)
1 .
Q= 4_].[J::0 JTZOCD("P, 0)sin0d0d ¢, (33b)

b = 2m+ 1 (m-—r
Am, r 10m,r = om
(33a) Pmo(y) Pmr(y)(r=12 -, m)
Rodrigues ( [27]):
(1 )r/2 dm+r ) m
Pm r(y)— - rmr(}’ - 1) =
2"m!
: r/2 [(”’i/zf (_ 1 (2m_ 28) m r—2s
=0 si(m- s)!(m- r- 23)/
2.3
1.2 s ODF
{el, e, e3 = k}, n
cos0), ODF d'n),
sinBexp(i®?) n*k = cosB, (26)
W .n*m_ [(nrr"/Z](_ 1)s 2m—r—2xm!exp(ircp)
mr - = sl(r+ s)!(m- r- 2s)!
(35)
-m 2"m!

Wn r*n P, r( cos0)exp(ir®)e

T (m+ r)!

COS

(m+ r)’.': 0 r_ D( P, 0) Py, +(cosb)exp(— ir ?)sinOdOd ®

(33c)

(34)

n = (sinBcos ® sinOsin ¥,

(33a)* ne w=
m—r— 2sesinr+ 256. (35)
(36)
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(36) (33) ODF
- m 1 v (2m+ 1)! m
An)= B+ ’;am'n = Q+ 4—%2; 2’T(m!)2 M, n"", (37)
< ( )!
an = Wam,O‘l' r;: ”;r:-mr, - an,r, (383)

an,r = am,er,,r+ bm,r Qm,r: Re[(am,r_ ibm,,r) vvm,r] =
2m+ 1 (m—r)!

M (m+ r)!Re{[f D(n) Py, exp(— ir‘P)dn] VV,,,,,,}' (38b)
(32) (36) , n° "

cmy _ 2Am!)’ T Po " (m=r)! W
yn 1 = m R6|: /OPm,0+ Z mm’r Pm,reXp(— ir(‘o) m, r] * (393)
r=1 .

(2m)! 2
(38) (37) (39a) s (37) . M, m
M, = f®(n)7n+ml dn* (39b)
R (36) . (35) (36) , k= [(m-1)/2]

y = cosO( sinff= 1- yz),

(= D™ 7201 = )
S AsI(r+ s) (m= 1= 2s)!

k s

(_ l)s—ty m-r—2(s— t)
ST A (s— 1) (r+ s)(m—-r- 2s)!

LI L m-r21

3 (= Dy _
S5 (s- D! (r+ s)!(m- - 25)!

k k I m-r-2l

ZZ (= Dy _
T A (s=- 1) (r+ s)!(m-r- 2s)!
Eokl

- L m-r-21
Z Z I+ u (_ 1) > (403)

=0 w04 Uul(r+ u+ )/ (m-r-2u- 2l).’.

(40a)
22A(Ls)= 2 2H(1s)
s=0 [=0 =0 s= 1
, (2+ x+ V/x)™! /3!
k=1
(m=1)12™"
Z(; Ayl e+ u+ DN (m=r= 2u- 20)0 (40b)
(2+ x+ Va)" "= (/2" )1+ «)*mY (1+ x)*mV A"l =
XA (2m—=20)!/[(m+ r)!(m—- r— 20)!],
ko k=1 (_ l)lx m—r- 21 B
=0 u=0 4l+“l!u!(r+ u+ ) (m-r—-2u-20)!"
k _ ! _ p . mor=2
3 (- D'(2m-21)!x (400)

A2 (m= 1) (m+ r)!(m= r— 20)!
(35) (40) (34)  (36) *

2.4 Wm, r yn ]

{el@, 82%, eie= n= cosPe+ sinPey exe=— sin®Pe+ cosPey,
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We= ere+ iere = exp(— 1P) ® Wep, » = we™ = Pe, + 1Q¢n, ;,
Wep, r = exp(— ir®) W, , (41a)

{Pnpm,, = cos(r®) Py, .+ sin(r®) Qn ,,

4
Q¢ r=—sin(r )P, .+ cos(r ¥ Qn * (41b)
(23 , 3 rn~ "
my _ - m 1 = - m-2 —
rn "1 = p” "= T 1(1 n Y+ o=
[ /2
(- UBh(r)a™" = n ™), (42a)
r=0
3 1
Bn(r) = (2m- 1)(2m- 3) .-.(2m - 2r+ 1)’ B3m(0) =1 (42b)
y <(*)+ (*)>= 2(1—k+k) Wa, »
[(m—r)/2] . ’
Wy, = 2mr 3, o om0 (4)
= 2(r+ s)!
2.5 ODF
Qn) O-n)= I n), D(n) . ,
ODF, ODF, ODF,
ODF, ODF . (37) s
Y n), M,=0 m€ Z,
_ 1 M ey 2e
CHl’l) CD)+ 4[(2”’]2M21 n (44)
, et e2 e3=k, D(n) et e2 k
. Qni,nn) = Y- ny, m,n3)= O ny, - naynz)= Yni, na, — n3),
QA n) , ng RN eq . D(n) (37)
an(m € Z) , () (1) , e
mer s €] r Pm,r; k m
P, 2, P, o 3 g D(n)
An)= d+ Z[ 2[+1P21 0+ Z%/Lazz,wy,zs}n%ﬂ' (45)
1 s=1
21 41+ 1 ,(45) ODF 21
I+ 1 .
Dok, k= e; N7 k k
k ° (41) amsf(r = 17 27 )
m) k ,  (43) k m P,o ,
D(n)
Wn)= B+ Z;‘éi?Pzzo n e (4)

R 21 a2l o
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* [29]
3 ( )
( ) ) (46)
ODF ODF
, [22]
(1I) ( )
ODF .
3 N ODF
3.1
(10) , CODF ODF
N  ODF O(n)
A Xaq m , xvoxs € A ,
A= e oo ( ),aa N . {p(X) E ’/])"\lr :
Mix)=0Q m m N m
, T m . ( [30, 31]),
a N m TN , (24) Dhe
[27]
cosm®, sinm‘P} , (47a)
Pu.o, Pn.1cos ®, Pm,1sin®, .., Pn, mcosm ®, Pn, msinm‘% (47b)
7/m/2 ygr? 5 Pm, m = m, m(COSG).
/AN A
(f. g) = ff(n)g(n)dm 0 fexw g€ x5 (8)
N Qqn) (
[30,31] ):
An)= B+ Pin)+ O(n)+ B(n)+ - Du(n) € F (49)
ay {Ym,,(n).-J = 1, ...,DZ}, (49)
Qn)= D ;;lamﬂm,](n), (50a)
Q= (dv)—ly{@(,,)d,,, am j = (Yu s, Ym,u-‘fdv(n) Yo, s( n)dne (50b)
v_ _NGm"
= Ts N2 (51
N , F=om Q= 4qm = 2P, I(x)

3.2
N ODF d(n)
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B} k/2)1 7 Gy, k= 24,6, ..,
Jk:f{” Fdp = [(k/2)!] ( ) (52a)
0> (k: 17 37 5> )7
: N m! &
G= O Gh= TN Ny s 2 (32b)
T 3 2m+2 m! 23-[ 4 ].[2
Q,%l: 1, Qm = * Qn= -1
o (2m+ 1)1 7 m+ 1) (52¢)
) X = (xu) S Xa, B = Sap
Tex= 1, Jr SRy = Tk, Ji :
(n”" %%+ Ddn
_ S PR 2 _ ’f RS RS Y
= J‘vx wdv= Jv<x DdV= s T Nk (0%
vV N . Jo= 9@ Ji=0 (53 Ji= 0(k €2 )
Ty = (sz,-2+1>_ (Joma =1 = 1) ~ B
T N+ 2m-2" (N+ 2m- 2)(N+ 2m—- 4) ~ 7
1+ ...-1-1)
(N+ 2m—- 2)(N+ 2m— 4) ..N (53b)
(52)
{g’",.]:-] = 17 27 °°% D{X '%N
Yo y(n)= guyon™ ",  (J= 1,2 ...D%)° ($4)
8m.J
AX™" = (x7") = 7 2 ) a= 207 1), (55)
gmjoAx "= A(gm,,/'x+'n): 0, Ynj(x) = gmix " m ,
Yn.j(n) m .
(54) (52 .
7 g 1o 1 gk + 1= 2n),
(Yo, Yik) = gm I 181k = (n!) & & (m ") (56)
0 (m+ [ = )e
(3),
A" T= (ewa,.a (€a.q*T)= m/T ( TEZ, (57a)
A 8= 0, ( SER,,r 21 (57b)
(56) (57) |
(Ym,j, Ym,K) = £-j\n‘lgm,j’gm,l(; (58‘1)
(Yo, Yix) =0, (m Z1)* (58b)
: aw g Dy, gny* guk(J.K= 0, .., D)
(58) (Ym 1. Yo k) Ty

;5";) {Y/} 7 ()} {ens) .
. (54) (52) (5]) , :

gy = me,,l(n)n*’"dn' (9)



(59) m - Y(n) m , Y(x)
xX m , m g Y(x)= gox " x "
, g Y(x) ) . 8 . (55
AY(x)= 2g° "2 A1), Y(x) :AY(x)=0, g ,
{Ym,l-']= 1, U,‘n} Y ,(51) N ODF @
y (59)  Dh gns J= 1 - D,
T < (54) (51) D
Wn)= Q@+ mz;am-n*m: @+ Z}(QX)*le-n*m, (60)
D; _ "
an = JZ:am,,/gm,,/, M = f O(n)rn” " dne (61a,b)
am) (51b) M. m . (60) ,
{gm,./} T , (12) (31, N m A
n:
PAL = (g0 18n ) (Argu i) gn (&)
(51b) (54) (58)  (6la) (62), (61b)*
3.3 rn” "
() (42 rn "l .
N . , rn "l
P " = T By () A T+ =
[ /2
24(- By (r)A"" = a7y, (63a)
Bh(0)= 1°
Bu(r) = 3 Bu(r= 1 (r= 12 [m/2])° (63h)
(N/24 m-r- 1) » et
,Advani  Tucker """ B(1)= /3, Bi(1) = /7, Bi(2) = 1/3%
(63b) (63b)
™™ 217 = T 1T e T 1T
e = es) = e = es+ n T 21T 2 @) = (n - e+
"2y A~ e (64a)
1 (64a)
N<n™™ 2 =177 4 6pn™ ™2 =177 = e = ep) +
2na{n” " 17T e+ (TR 2 1T e (64b)
3

<n+m—2r +1+r—2_/_ eq - eﬁ), <n+m—2r—l+1+r—1 - eC[>, <n+m—2r +1+r—l>

(64c)
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(m=2)(m- y(;t_;l(b— 4)!
“= 22— 2)! ’
m- 3
. ““'”(@jzp-J(b‘zﬂ’ ()
2 r- 1!
(Zt_i (2r— 2)!
2 Y- 1! J
, (64b)
[N+ (a+2b)/c]n™™ % 17" 1) =
2AN/2+ m+ r— D<n™ ™2 ~ 177 e (64e)
rn " , BY(r—1)= 2(N/2+ m+ r— 1)B)(r)e .
4
. [32~ 35] . ,
N m S m ODF
Ps(n) = S*n™", (65)
S .
, m= 2] , do 2
d> ... 21 d2i
S= do™+ A" wdd+ A~ dd+ o A - du-2)+ due (66)
s(r s K1), ki(r,s)
A" = dyy 17 = by, s) 1T~ dy ) (67)
roos(1<r,s <1)
A7~ da)s A7 = dad= 0, (68)
(66) . . (24 L2 (1 <r <) d>
e [ Y )
21 S , (66) S , do, da, -,
di S .
: m= 20+ 1 , d 3
d3 20+ 1 d21+1 S

S= A =dy+ A2 d)+ A2 2 dd+ ek A = dor 1)+ do ()
d2r d2r+ 1 5

“l-r L2l (20)! o
<]. d2r> n = 2[7r(l_ r),(zr) !d2r n N (703)
<1+l—r - d2r+1>.n+21+1= (2[+ 1)’ d2,+1'n+2'+ 1, (70b)

25Tl- )l (2r+ 1!
(66) (69  (65),
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ps(my - (2L1Ldo, (2)!den”> - (2)lden”"
T2 TR -yt 2 - o T ’
( m= 2l), (71a)
_(2+ ldien (2l+ 1)!dsn o
Ps(n) = 11 + 1= 1)13! -t doy1°n ,
( m= 20+ 1)° (71b)
ODF (16) (37). dy  do :
(2Z)HTJZ“PS( Dd% (723)
l r _ I
o, = ”(215),51(2’)36{[]?135(@)exp(— i2r‘P)d‘P] Wz} (72b)

I-r _ ' '
doy = 2 (l(zzi) 1()2,’; 1) R{H?Ps(@)exp(- i(2r+ 1) ‘P)d‘P] W2,+}- (72¢)

, ODF  CODF ODF
N ODF .

ODF , .
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(2]

(8]

(9]
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Orientation Distribution Functions for Microstructures
of Heterogeneous Materials( [ ) —
Directional Distribution Functions

and Irreducible Tensors

ZHENG Quan_shui, ZOU Wen_nan
( Department of Engineering Mechanics, Tsinghua University, Beijing 100084, P R China)

Abstract: In this two_part paper, a thorough investigation is made on Fourier expansions with irre-
ducible tensorial coefficents for orientation distribution functions (ODFs) and aystal orientation distri-
bution functions ( CODFs), which are scalar functions defined on the unit sphere and the rotation
group, respectively. Recently it has been becoming clearer and clearer that concepts of ODF and
CODF play a dominant role in various micromechanically_based approaches to mechanical and physica
properties of heterogeneous materials. The theory of group representations shows that a square inte-
grable ODF can be expanded as an absolutely convergent Fourier series of spherical harmonics and
these spherical harmonics can further be expressed in terms of irreducible tensors. The fundamenta
importance of such irredudble tensorial coefficients is that they characterize the macroscopic or over-
all effect of the orientation distribution of the size, shape, phase, position of the material constitu-
tions and defects. In Part (I ), the investigation about the irreducible tensorial Fourier expansions of
ODF's defined on the N _dimensional ( N _D) unit sphere is carried out. Attention is particularly paid
to constructing simple expressions for 2_ and 3_D irreducible tensors of any orders in accordance with
the convenience of arriving at their restrided forms imposed by various point, group (the synonym of
subgroup of the full orthogonal group) symmetries. In the continued work (Part 1), the explicit ex
pression for the irreducible tensorial expansions of CODFs is established. The restricted forms of irre-
ducible tensors and irredudble tensorial Fourier expansions of ODFs and CODF's imposed by various
point_group symmetries are derived.

Key words: orientation distribution function; irredudble tensor; tensorial Fourier expansion; hetero-

geneous material, microstructure



