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00 O O O 1.Introductionlt is well known that they — € transformation in Fe-Mn-Si based shape memory alloys is
associated with stacking faults (SF)[I while the stacking fault tetrahedron(SFT) plays an important role in the SF
initiation [10 2].The stacking faults have been extensively investigated on various aspectsC] such as the
thermodynamic calculation of SF energy [300 4]0 the XRD measurement of SF probability (Psf) [5] and the
CTEM and HRTEM observations of SF and SFT [60] 7]. However[d only little work was done on their symmetry
characteristics till now. On the other handd their momechanical training as an effective method to improve the
shape memory effect (SME) may lead to formation of transition phases of which some have been examined by
internal friction experiment in Fe-26.4Mn-6.0Si-5.2Cralloy [8] and characterized by TEM in Fe-30Mn-6Si alloy
[9]00 but the others are still not identified. The group theory will be used to describe the symmetry characteristics
ofl] the SFand SFTO to predict the possible transition phases in Fe Mn-Si based alloys and to evaluate their
stabilities based on thermodynamic consideration.2.Symmetry of planar stacking faultsStacking fault as a kind of
planar defects is not a simple plane[J but actually is a three-dimensional-structured plane with two-dimensional
period. Because of its very low SFE (several mJ/m2) andJ thus[] its rather wide extension in Fe-Mn-Si based
alloys[] the stacking fault belongs to this kind of specific plane. Therefore[d the layer group in symmetry groups
can be suitably used for studying the symmetry characteristics of such stacking faults.2.1.Layer groupCrystal
symmetry group includes point group plane groupO layer group and space group besides staff group] color
group and so on. Among themU layer group describes the symmetry group of two-plane objects with
double-layer structure which is different from two-dimensional plane group. For the two-dimension situation(] 17
kinds of plane groups can be deduced by means of operations including rotation transformation (one- to six-fold
axes except the five-fold one)] reflected plane (m) and translation. When a single plane changes into double an
inversion center (i) and a rotating inversion as new operations lead to 80 kinds of layer groups with the definition of
space group on the basis of plane group. All these layer groups attributing to four crystal systems (rectangle
rhemblel] tetragonal and hexagonal)
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