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Appendix
Let the unit rotation axis u as [p1, P2, Ps] and rotation angle as 6, the rotation matrix R of an arbitrary axis
uis
a; 8, a5
R=|a, a, ay
aSl a32 a33
) _ _ (A1)
p; (1—cos@) +cosé p,p,(L—cos@)—p,sind p,ps;(1-cosd)+ p,sind
=| p,p,(L—cosé) + p,sind p’(1—cosd)+cosd p,p;(L—cosé)— p,sind
p,p,(1—cosf)—p,sind p,p,(1-cosd)+ p,sind p2(L—cosd) +cosd

The total strain matrix is

a, a, az\m 0 0
A=RB=|a, a, a;3;|0 7, 0 (A2)
a; ap ag)\0 0

Where n; (i = 1,2,3) is the three main strains of Bain strain. The rigid-body rotation angle € necessary to

produce an invariant line can be obtained by setting the eigenvalues A equal to unity, so that

hi,ns + p12 (7, —n,m;) + p22 (7, —nmy) + p32 (7, —nm,) -1

cosd = > > > (A3)
A= po) 115 =) + A= p2) (757, — 1) + (L= P3) (07, — 175)
The eigenvalues are the roots of the equation
|A-21|=0 (Ad)
From which
|A-Al|=|RB-AI|=2 -S4 +5,4-S,=0 (A5)



Where, S, =a,,N, +a,N, +a;N,; S, =a,;,N,N, +a,nn +a,nn,;S; =nn,n,
It is easy to prove that S, —S, =S, —1.
The equation (A5) has a form of

A =S +5,A-S,=(A-D[2*—(S,-DA1+S,]=0 (A6)
The eigenvalues are then found to be

2
h=1a,, = S, -1+ (S;—l) 48,

For the phase transformations, of which the range of a¢/a, meet the requirement, one can get three real

(A7)

eigenvalues A; and three corresponding eigenvectors V;= [uvw], i=1, 2, 3

u ps P d-a)(n, + 4) + p,b(4 —n,)
V= psP,(-a)(n + &) - pb(4 —n,) (A8)
w) | (=), —4)+@-a)(p," —Ynn, + 4 A= p,)n, + 4A— p,")n,]

n3

Here, a = cos dand b = sin 6.



