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Abstract

Stacking fault energy (SFE) is an important parameter influencing deformation 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/or d) gliding mechanism leading to shear bands realization. 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 vyznamnym parametrem ovliviiujicim typ deformaéniho
mechanismu, ktery se uskuteciuje ve vysokomanganovych slitndch oznacovanych jako TWIP a
TRIPLEX. SFE je spojovéna a) s dislokaénim skluzem jak parcialnich, tak i uplnych dislokaci, b) se
skluzovym mechanismem a tvorbou deforma¢né indukovaného e-martensitu nebo c) se skluzovym
mechnismem ve spojeni s procesem deformace dvojcaténim anebo d) se skluzovym mechnismem,
ktery vede k realizaci smykovych pasi. Chemické sloZeni a teplota ovliviiuji nejvyznamnéji uroven
SFE. Cilem prace je vypocet SFE pro rizna chemické sloZzeni materialu TWIP a TRIPLEX a tyto
konfrontovat se zavéry nékterych dalsich praci.
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1. Introduction

Material TWIP (twinning induced plasticity) and TRIPLEX (beside iron three elements) are
two basic variants of high 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 of Fe-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 higher 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 (Egp) in impact loading, simultaneously. That is reason
why those materials are useful for automotive industry not only in bodywork production however for
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