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Iron aluminides belong to a group of intermetallicmaterials. Atoms of intermetallics are long-distane arranged
that's why these alloys show some interesting propeées as high temperature strength or corrosion reistance.
Besides of beneficial properties iron aluminides hae some disadvantages as e.g. brittleness at rooemiperature
or a sharp drop in strength above 600 °C. It has ke shown that the high temperature mechanical propées can
be enhanced through third element addition.

The structure of FesAl alloy with addition of niobium was studied in two states — as cast state and in state after
stabilization annealing at 1000 °C for 50 hours. Pdse composition was investigated for these samplégcause it
can affect the alloy properties. The phase compogin was determined using scanning electron microspy (SEM)
equipped by energy dispersive analysis (EDX) andesitron backscattered diffraction detector (EBSD). Te influ-
ence of heat-treatment on coefficient of thermal gpansion (CTE) was also studied. The CTE’s were meaed by
means of horizontal dilatometer.

Keywords: FeAl — type iron aluminides, niobium addition, phaseicture, coefficient of thermal expansion

Acknowledgment

This research was supported by Grant Agency of @ech Republic through the Project No. P108/12/14B8thors
also wish to thank to the Centre for nanomateriabsgvanced technologies and innovation for realigatiof EBSD
analysis.

References

[1] MC KAMEY, C. G. Iron Aluminides. InPhysical Metalurgy and processing of Intermetaiompoundseds.
STOLOFF N. S. — SIKKA V. K., 1994, 351 — 391.

[2] STOLOFF, N. S. Iron aluminides: present statusfahde prospects. IMaterials Science and Engineering A258
(1998). 1 - 14.

[3] DEEVI, S. C., SIKKA, V. K. Nickel and iron alumings: an overview on properties, processing and atjns.
In Intermetallics 4(1996). 357 — 375.

[4] PALM, M. Concepts derived from phase diagram st the strengthening of Fe — Al-based alloydnter-
metallics 132005). 1286 — 1295.

[5] PALM, M., SCHNEIDER, A., STEIN, F., SAUTHOFF, G.@5). Strengthening of iron aluminide alloys for
high-temperature applications. Mater. Res. Soc. Symp. Proc. Vol. 882.7.1 — S1.7.12.

[6] PRYMAK, O., STEIN, F. (2010). Solidification anddfi-temperature phase equilibria in the Fe-Al-rieint f
the Fe-Al-Nb system. lintermetallics 181322 —1326.

[71 MORRIS, D. G. A kol. (2006). Strengthening at htgimperatures by precipitates in Fe-Al-Nb alloysniierme-
tallics 14 1204 — 1207.

[8] MORRIS, D. G., REQUEJO, L. M., MUNOZ — MORRIS, M. £005). A study of precipitation in Q@rdered
Fe-Al-Nb alloy. Inintermetallics 13862 — 871.

[9] DIMIDUK, D. M., MENDIRATTA, M. G., BANERJEE, D., LPSITT, H. A. (1988). A structural study of ordered
precipitates in an ordered matrix within the FeMd-system. InActa Metallurgica, Vol. 36, Issue 12947 —
2958.

[10]PALM, M. (2009). Phase equilibria in the Fe corokthe Fe-Al-Nb system between 800 and 1150°Qolrnal
of Alloys and Compounds 47673 — 177.

[I1]EFFENBERG, G., ILYENKO, S. — Editors. (2009)ernary alloy system#&ublished by Springer: Berlin. ISBN
978-3-540-88052-3.



September 2015, Vol. 15, No. 4 ANUFACTURINGTECHNOLOGY ISSN 1213248¢

[12]PALM, M. Unpublished results.
[13]PISEK, F. (1959)Nauka o materialu 112. edition.Ceskoslovenska akademie ved Publishing: Praha.

[14]Netsch. DIL 402 PC - Horizontal pushrod dilatometproduct brochures. Netsch.com [cit. 2012-10-30hila-
ble from: http://www.netzsch-thermal-analysis.copdads/tx_nxnetzschmedia/files/DIL_E_0313 10.pdf

[15]SVEC, M., VODICKOVA, V. (2014). The effect of Nb addition and ménce of heat treatment on the phase
structure of FgAl type intermetallic alloysManufacturing Technologyol.14, No. 3, 456-461,. ISSN 1213-2489.

[16]EFFENBERG, G., ILYENKO, S. — EditorSernary alloy systemg$?ublished bySpringer: Berlin 2009. ISBN
978-3-540-88052-3.

[17]JALONSO, P. R. a kol. (2001). Combined ab intio axgerimental study of A2 + LZoherent equilibria in the
Fe-Al-X (X=Ti, Nb, V) systems. Iintermetallics 191157 — 1167.

[18]VILLARS, P. a kol. (1995)Handbook of ternary Alloy Phase Diagrams vydani. Published by ASM Interna-
tional. Volume 3 (Ag-Al-As — Al-Ga-Gd). ISBN 0-8707/525-7.

[19JRAGHAVAN, V. (2010). Al-Fe-Nb (Aluminium-lron-Niohim). InJournal of Phase Equilibria and Diffusion,
Vol. 31, No. 2166 — 167.

[20]SVEC, M., VODICKOVA, V., HANUS, P. (2014). The effect of phase qausition and distribution on coefficient
thermal expansion of E&l based iron aluminideddetal. ISBN 978-80-87294-52-9.

[211SVEC, M., MACAJOVA, E. (2015). The coefficient dférmal expansion k&l and FeAl — type iron aluminides.
Metal. ISBN 978-80-87294-58-1.

Paper number: M2015127
Copyright © 2015. Published by Manufacturing Tedbgg. All rights reserved.



