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Abstract 

Stacking fault energy (SFE) is an important parameter influencing deforrnation mechanism 
type realized in high manganese alloys marked as TWIP and TRIPLEX. The SFE can be connected 
with a) dislocation gliding both partial and full ones, further b) with gliding mechanism and 
deformation induced E-martensite formation or with c) gliding mechanism in connection with 
twinning deformation process and/oř d) gliding mechanism leading to shear bands realizatíon. The 
most important chemical composition and temperature influence the SFE. The aim of work is to 
calculate SFE values for various chemical compositions of TWIP and TRIPLEX alloys. Those are 
confronted with conclusions of some other papers. 

Abstrakt 

Energie vrstevné chyby (SFE) je významným parametrem ovlivňujícím typ deformačního 
mechanismu, který se uskutečňuje ve vysokomanganových slitnách označovaných jako TWIP a 
TRIPLEX. SFE je spojována a) s dislokačním skluzem jak parciálních, tak i úplných dislokací, b) se 
skluzovým mechanismem a tvorbou deformačně indukovaného E-martensitu nebo c) se skluzovým 
mecbnismem ve spojení s procesem deformace dvojčatěním anebo d) se skluzovým mecbnismem, 
který vede k realizaci smykových pásů. Chemické složení a teplota ovlivňují nejvýznamněji úroveň 
SFE. Cílem práce je výpočet SFE pro různá chemická složení materiálu TWIP a TRIPLEX a tyto 
konfrontovat se závěry některých dalších prací. 
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1. Introduction

Material TWIP (twinning induced plasticity) and TRIPLEX (beside iron three elements) are
two basic variants of bigh manganese alloys. The first one is characterized by Fe-Mn-C chemical 
composition, with low aluminium and silicon contents, respectively. The second material marked as 
TRIPLEX alloy is constituted on the basis ofFe-Mn-C-Al. The aluminium content is higher than 8 % 
and silicon is not suitable. Depending on high manganese type and on carbon content manganese 
reaches bigher level than 19 wt. % usually and in this way guarantees the basic austenite 
microstructure of the FCC type, consequently [1-3]. The TWIP alloy microstructure is monolithic, 
austenitic and the sole deformation process is twins, whereas the basic FCC TRIPLEX microstructure 
shows annealing twins. Further, the microstructure consists of 10 ferrite wt. % in average and of the 
same nano-size k-carbides volume fraction, practically. The sole deformation mechanism is shear 
induced plasticity (so called SIP-effect) accompanied with dislocation glide. Shear bands have 
regular arrangement in { 111 } planes. 

High manganese TWIP and TRIPLEX alloys represent new perspective material types, 
showing not only high strength property, however toughness and ductility in wide temperature 
interval and high specific energy absorption (Espec) in impact loading, simultaneously. That is reason 
why those materials are useful for automotive industry not only in bodywork produciion however for 
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