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State the obj ective of the proj ect

The Ni-Mn-Ga alloys are characterized by martendgransformation and comparably easy motion of twin
boundaries under a magnetic field. Recent studiesed out in the field of Ni-Mn-Ga alloys have shoa
huge magnetic field-induced strain of about 12%e Bthese advantages they are mostly chosenasraigl
candidate for practical application especially piging for actuators, pumps and sensors since they a
showing the largest magnetic field-induced strairfas. Due to a low crystal symmetry of the modulated
phases different types of twin boundaries may éxisli-Mn-Ga martensite. They also differ in twingistress
and show typically a hierarchy in twin boundarynfiation. For example type | twin boundaries exhéibit
strongly temperature-dependent twinning stressaltyi of about 0.5 — 1 MPa at room temperature evtyipe

Il twin boundaries show a much lower stress of &Bddb — 0.3 MPa which is almost temperature inddpat.
However, so far detailed experimental as well astitical studies on twinning in Ni-Mn-Ga alloy® atill
scarce Therefore, the main goalf the present research is to define the role ffémint twin boundaries
including periodic atom displacements called motioheand inverting stacking faults on the crystalsture
and magnetic field induced strain in single crystalfive-layered 10M and seven-layered 14M Ni-Ma-G
alloys. A close examination of the microstructure wik@lhelp to show the particular contribution of each
boundary to the twinning stress level and as aemprence to optimize the effetising a proper magneto-
mechanical treatment should lead to a single-vasgtate which significantly simplifies the investtgons on
electron and crystal structure of this materiattsan approach will confirm or exclude the so-cheaptive
concept of martensite. Concurrently, the issuegmtesl here will form part of a broader topic redfate the
so-called twin boundary engineering. It is baseddesign, creation of a twin configuration for pewtar
application. Depending on the twin configuratigar@llel, perpendicular or mixed) different effectn be
observed such as magneto-elasticity, magneto-pitgsand magnetically induced pseudoelasticity.

Resear ch plan

The research plan assumes a thoughtful examinattibie microstructure of Ni-Mn-Ga monocrystallirogs
with five-layered and seven-layered martensiteadlueve this goal a numerous advanced techniqubsasu
transmission and scanning electron microscopyheilipplied. This study will be supported by a syottbn
radiation measurements which provide informatiamfithe bulk. Taining process will be apllied as the last
step in the preparation procedure of Ni-Mn-Ga aldiconsists of multi-axis compressions finaéading to

a single-variant state. Moreover, interaction betwdifferent types of twin boundaries will be stdliAs a
conseqguence a better understanding and contrarttplar twin configurations will be achieved. $hwill
allow for more efficient use of the programing ftions of this material.

Reason for choosing the resear ch topic

The research program attempts to explain and exibenkhowledge of the fundamental issues but @ladd
to practical applications. It will demonstrate #tmupling between the microstructure, crystal stngcand
easy twin boundary motion in Ni-Mn-Ga modulated t@asite. It will also help to answer the questibou
the adaptive phase martensite which is still ventioversial. From more particle point of view itheptimize
both the magnetic field induced strain and othiated effects such asagneto-elasticity, magneto-plasticity,
magnetically induced pseudoelasticity which hawery large application potentiakspecially for a large
number of technological applications like actuatsesnsors or pumps.



