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<Xl = sin).cosB, <X2 = sin).sinB, <X3 = cos)., 

n1 = cos~sin).coss + sin~(cos).cos8cosl/J + sinssinl/J), 

n2 = cos~sin).sins + sin~(cos).sinscosl/J - cosssinl/J), 

and 

n3 = cos~cos). - sin~sin)'cosl/J. 

Since the po1ycrysta1 is isotropic, 

~ sin). d).dSdl/J 
8n 

is the probability that the magnetization lies in the range). to ). + d). 

and S to S + dS while the strain is in a range l/J to l/J + dl/J. The aver-

age values of various terms appearing in the energy expression are obtained 

from 

z 
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Fig. 3.4.--Independent angular coordi
nates for representing anisotropy energy. 
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1T 27r 21T J J J f(~, A, S, 1jJ) sinAdAdsdljJ. 1 = 
87r2 

o 0 0 

Various averages will be required and are tabulated in Table 1. 

TABLE l.--Average values of various terms appearing 
in the energy expression 

f(~, A, S, ljJ) 

2 2 2 2 2 2 ala2 + a2a3 + a3al 
2 2 2 2 2 2 alnl + a2n2 + a3n3 

al a2nl n2 + a2a3n2n3 + a3al n3nl 
2 4 2 4 2 4 alnl + a2n2 + a3n3 
222 

ala2nl n2n3 + a2a3n2n3nl + a3aln3nln2 

222 222 222 a1a2n3 + a2a3n1 + a3a1n2 

1 
5 

1 + .£ cos2~ 
5 5 
1 3 2 - TO + TO cos ~ 

3 12 2 
35 + 35 cos ~ 

132 
- 70 + 70 cos ~ 

322 
35 - 35 cos ~ 

From this table, the average value of the anisotropy energy from con

ventional magnetoe1astic theory, Equation (3.1), can immediately be written 

down. It is 

(3.10) 

where 

The crystal anisotropy energy averages to a constant and does not contribute 

r 


