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It was shown recently1 • 2 that high tpmperature disordered phase
8 (hep.) transforms on cooling first to an ordered orthorhombic 

phase e' and tb.en martensitioally to a t etragonal phase 'C ( fct ) .
The orientation relati onships between structures were found to 
be  
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(1 )  

!!!he mart ensitic transiti on occurs by shearing the crystal for 
1/3 [010J 6

1 on every second (001 ) g' plane . In the "C' -phase
of the pure allol CMD.i ,1.AJ.0 • 9 ) as well as in those with small
addition ot the third component ( O.,Cu) , {111} twins ,  anti­
phase boundaries and stacking faults were found by transmis­
sion electron microscoPY' as the most prollti.nent structural 
defects affecting magnetic properties of the �alloy3 ,4 • In
the present work tbe origin of the {111} twins is investigated 
with respect to the tb.ermomeob.anical hist ory of the spec�men. 

An JlllOy with the nominal composition of 55 at .� Mn was pre­
pared by induction melting of higb. purity mat erials . After 
homogenization at 1000°0 for 2 da;ys. the al.loy was quenched in �
an ice water, sliced in thin discs and then electropolished 
in a mixture of 2°" percb.loric acid and 8<>,& ethanol at about 



-10°0 . Examinations were carried out in a Philips EM 301 
electron microscope operating at 100 kV.

In quenched specimens very large grains of · the hexagonal phase , 
t ens of micrometers in diameter, were found . Electron diffrac­
tion taken of these grains showed very weak and diffuse super­
structural reflecti ons . During subsequent heating in the elec­
tron microscopy the intensities of these reflections gradually 
increased until at a certain degree of order, e .g .  after 
heating at 470°0 for 15 minut es ,  a sudden · change of t he struc­
tur.e t ook place . Such a change of the structure was usually 
local , attached to the wedge of a hole or t o  soae other struc­
tural imperfection in the foil . lurthermore , 1'!,,-waa observed 
that shear occurred only when the direction of the shear was 
not inclined too much with respect to  the normal of the foil . 
These local changes of the structure are characterized with 
more or less dense parallel planar faults which are shown in 
Fig .la,  as seen edge on. Fig.lb and Fig .le show the electron 
diffracti on taken of the left/up and right/down part of the 
regi on shown in Fig.la ,  respectively . The streaks in the first 
case can be interpret ed as due t o  randomly distributed stacking 
faults on the (lOO ) e' planes originating from the (OOOl ) e  
planes while ·the streaks i n  the second case are obviously due 
t o  very fine order twiJlS (microtwins) with t he twinning plane 
{111J

"C 
// (100) e,' , i .e .  originating from :the same plane .

Consequently the relative orientati on relationsbip between 
these two structures can be written as 

and 
[011l e' // 
t100Je' // 

[011],; 
( ll.l }t // twin plane •

( 2)

Although the relationship ( 2 )  corresponds to  that tovml by 
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previous authors"" it has to  be  point.ed ou"t; that th� slip for
1/3 on the (100) (001] e,1 shear system results in formati on of
{11�1} order twins . The situati on is shown schematically in· .  
Fig.2 as seen in the plane of the shear. Obviously the forma­
tion of fine {111t twins prevents the transformed regi on 
against drastic changes of the shape caused by the simpl e 
shelll" transforming t he orthorhombic structure to  the tetragonal 
one .  Consequently these twins can be considered as the lattice 
invariant deformation of the martensitio transition e, '  -:P "C'" 
(transformation twins ) with respect to the so-called deforma­
tion twins which appear subsequently as a result of �tress 
relieving on those {111J <112)

'C' 
shear syst ems which do not

originat e from the (100) (001] e' shear system.
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Fig. 1 (a) Parallel planar :faults as seen edge on/ 

(b) and ( c) electron diffraction patterns

taken or the left/up and right/down part

of the region shown in Fig. la, respectively.
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Jormation of .the order tetragon� twin by 
glide on the (100 ) tooif e.' shear system 

228 




