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After review of scientific papers an alloy based on Al-Mn-Fe system was
chosen for investigation

Preparation of the Al-Mn-Fe alloy by |
conventional casting

Melt spun ribbons preparation at
various conditions (different wheel
speeds)

Samples investigation: SEM, TEM, DSC, XRD,
microhardness measurements, tensile tests
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Full characterization of the Al-Mn-Fe ternary alloy

Microstructure characterization
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Crystallographic relationships between
matrix and strengthening phase

Image of the ribbon cross-section
made by SEM revealing formation
of two typical zones within the

ribbon, with fine particles at the TEM — bright field image of ribbon

wheel side and dendrites at the air microstructure
side
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Microhardness
measurements
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Changes of microhardness values
for ribbons produced at different
wheel speeds

Influence of inhomogeneity of
ribbons microstructure on
microhardness values




Thermal stability of the Al-Mn-Fe
ternary alloy
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Change of sample phase composition after annealing
analyzed using XRD
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Changes of mechanical properties after
annealing at different temperatures
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Change of microstructure after
annealing analyzed using XRD and
TEM
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Other compositions:

(Both cast ingots and melt spun ribbons)

AlMnFeZr
AIMnFeCr
AlIMnFeV
AlMnFeTi
AlIMnFeMo
AlIMnFeW

Fully
characterized

Problem with
vnmelted
particles !

AccV SpotMagn Det WD
200kv 40 1000x BSE 105 AlMnFeW 30ms

AIMnFeZrMo Partially -
AIMnEeMo characterized
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Examples of obtained resulis

DSC — measurements
of alloys thermal stability
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XRD — phase composition analysis
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SEM — microstructure observation
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Determination of mechanical properties
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Bright field images showing melt spun
ribbons microstructure

Examples of results

Detailed microstructure studies
using TEM revealed presence
of the quasicrystalline phase of
icosahedral type (identify based
on SADP) with different
morphology (from spherical
particles to dendrites and
eutectic-like structure) and size
from several um to hundred of
nm

SADP revealing 2-, 3- and 5-fold symmetry typical for the
icosahedral quasicrystals
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Preliminary conclusions based on obtained results

Best mechanical properties — alloy with Zr and Tiad  dition

Best thermal stability — alloy with Mo addition

Detailed studies of these two alloys: AIMnFeZrMo
AlIMnFeMo
AIMnFeZr ‘
AlIMnFeMo

Design of new alloys based
on obtained results
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Presented results

6 Conferences

7\

4 International

4 Articles (in English) + 1 (in Polish)

1 prepared for
submission

3 published 1 under review
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Plans for future

Some other composition (W, Hf and Y addition, allo  ys with higher
content of Al in the aim to reduce samples brittlene ss ) and their
characterization

S

Bulk specimen from optimized composition — by
pulverization of ribbons (milling) and compaction v 1a

pressin? or extrusion

Characterization of microstructure, mechanical prop erties
(not only hardness but also compression tests), the rmal
stability vs. deterioration of properties
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