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Sis

Andrea Skolakova, Pavel Novak, Pavel Salvetr
University of Chemistry and Technology in PraguepBrtment of Metals and Corrosion Engineering, it 5, 166
28 Prague 6, Czech Republic, E-mail: SkolakovaA@aercz

In this work, the influence of alloying elements orthe transformation temperatures and temperatures bformation

of NiTi intermetallic phases were investigated. NiTalloys are characterized by shape memory effegbseudoplas-
ticity and superelasticity. These properties stronly depend on the alloy composition in binary Ni-Tiand ternary
Ni-Ti-X. Because these alloys are used in variousdnches of industry, such as aerospace, engineeringmedicine,
the addition of ternary element can influence theirapplication significantly. Especially, the presene of Ti2Ni and
NisTi in the NiTi matrix may cause a degradation of tle shape memory behaviour and mechanical propertiegor
this reason, we observed the formation of intermethcs by differential thermal analysis (DTA). Differential scan-
ning calorimetry (DSC) experiments were performed & monitor the evolution of the transformation characteris-
tics. We report new results, which show the strongependence of the transformation temperatures betves aus-
tenite and martensite on the alloy composition, andow the alloying elements (Mg, C, Zr) influence tb formation

of Ni-Ti phases.

Keywords: Ni-Ti-X alloys, DTA, DSC

Acknowledgement

This research was financially supported by Czeche®ce Foundation, project No. 14-03044S and by MSI® 20-
SVV/2016.

References

[1] OTSUKA, K., REN, X. (2005). Physical metallurgy fNi based shape memory alloys. RProgress in Mate-
rials ScienceVol. 50, No. 5, pp. 511-678. Elsevier. Netherksnd

[21 NEMAT-NASSER, S., CHOI, J.Y. (2005). Strain ratepdadence of deformation mechanisms in a Ni-Ti-Cr
shape-memory alloy. Ificta Materialig Vol. 53, No. 2, pp. 449-454. Elsevier. Netherlsnd

[3] VOJTECH, D., KUBASEK, J., NOVAK, P. (2013). Corrosiongperties of the superelastic shape memory Ni-Ti
alloy for medical implants. Infvlanufacturing Technologyol. 13, No. 3, pp. 409-414. UJEP. Czech Republic

[4] BASU, R., ESKANDARI, M., UPADHAYAY, L., MOHTADI-BONAB, M.A., SZPUNAR, J.A. (2015). A sys-
tematic investigation on the role of microstructorephase transformation behavior in Ni-Ti-Fe shaygenory
alloys. In:Journal Alloys and Compoundgol. 645, pp. 213-222. Elsevier. Netherlands.

[5] FRENZEL, J., WIECZOREK, A., OPAHLE, I., MAAR, B.,RAUTZ, R., EGGELER, G. (2015). On the effect
of alloy composition on martensite start temperguand latent heats in Ni-Ti-based shape memooysalin:
Acta Materialig Vol. 90, pp. 213-231. Elsevier. Netherlands.

[6] NOVAK, P., MEJZLIKOVA, L., MICHALCOVA A., CAPEK J., BERAN P., VOJECH D. (2013). Effect of
SHS conditions on microstructure of NiTi shape mgnadloy. In: Intermetallics VVol. 42, pp. 85 — 91. Elsevier.
Netherlands.

[71 RESNINA, N., BELAYEV, S., VORONKOQV, A. (2013). Inflence of chemical composition and pre-heating tem-
perature on the structure and martensitic transitiom in porous TiNi-based shape memory alloysdpeed by
self-propagating high-temperature synthesislritermetallics Vol. 32, pp. 81-89. Elsevier. Netherlands.

[8] KIM, Y., JEON, K. (2010) Shape memory characterstf powder metallurgy processeddNiso alloy. In: Phy-
sics ProcediaVol. 10, pp. 17-21. Elsevier. Netherlands.

[91 NAYAN, N., SAIKRISHNA, C.N., RAMAIAH, K.V., BHAUMIK, S.K., NAIR, K.S., MITTAL, M.C. (2007).
Vacuum induction melting of NiTi shape memory afiag graphite crucible. Ivaterials Science and Enginee-
ring: A, Vol. 465, No. 1-2, pp. 44-48. Elsevier. Nethedsn

[10] SADRNEZHAD, S.K, RAZ, S.B. (2005). Interaction bet@n refractory crucible materials and the meltedi Ni
shape-memory alloy. Ietallurgical and Materials Transactions B'ol. 36, No. 3, pp. 395-403. Springer. Ger-
many.

94 indexed on: http://www.scopus.com



October 2016, Vol. 16, No. 5 ANUFACTURINGTECHNOLOGY ISSN 1213248¢

[11] WHITNEY, M., CORBIN, S. F., GORBET, R. B. (2008hvestigation of the mechanism of reactive sintering
and combustion synthesis of NiTi using differensalinning calorimetry and microstructural analysisActa
Materialia, Vol. 56, No. 3,pp. 559 — 570. Elsevier. Nethedsn

[12] NOVAK, P., MICHALCOVA, A., MAREK, I., VODEROVA, M., VOJTECH, D. (2012) Possibilities of the ob-
servation of chemical reactions during the prepamadf intermetallics by reactive sintering. Manufacturing
TechnologyVol. 12. No. 13, pp. 197-201. UJEP. Czech Republi

[13] NOVAK, P., POKORNY, P., VOJIECH, V., KNAISLOVA, A, SKOLAKOVA, A., CAPEK, J., KARLIK, M.,
KOPECEK, J. (2015). Formation of Ni — Ti intermetallidaring reactive sintering at 500 — 650 °C.Nfaterials
Chemistry and Physic¥ol. 155, pp. 113 — 121. Elsevier. Netherlands.

[14] BISWAS, A. (2005). Porous NiTi by thermal explosioode of SHS: processing, mechanism and generation
single phase microstructure. Wacta Materialig Vol. 53, pp. 1415 — 1425. Elsevier. Netherlands.

[15] NOVAK, P., MICI—JALCOVA, A., SKOLAKOVA, A., PRUSA, F., KRIZ, J., MAREK, |., KUBATIK, T. F.,
KARLIK, M., HAUSILD, P., KOPECEK, J. (2015). Effect of heating rate on the forimabf intermetallics during
SHS process. IrActa Physica Polonica,A/ol. 128, No. 4, pp. 561 — 564. Instytut FizyRbland.

[16] NOVAK, P., SKOLAKOVA, A., VOJTECH, V., KNAISLOVA, A., POKORNY, P., MORAVEC, H.,
KOPECEK, J., KARLIK, M., KUBATIK, T. F. (2014). Applicabns of microscopy and x-ray diffraction in opti-
mization of the production of NiTi alloy by powderetallurgy. In:Manufacturing Technology/ol. 14, No. 3,
pp. 387 — 392. UJP. Czech Republic.

[17] SALVETR, P., NOVAK, P., MORAVEC, H. (2015). Ni-Tillays produced by powder metallurgy. Iktanu-
facturing technologyVol. 15, No. 4, pp. 689 — 694. UJP. Czech Rejpubli

[18] NEVITT, M. V. (1960). Stabilization of certain amaiTi:Ni-type phases by oxygen. Iiiransactions of the
Metallurgical Society of AIMEVol. 218, pp. 327 — 331. American Institute ofriiig, Metallurgical and Petro-
leum Engineers. USA.

Paper number: M2016212
Copyright © 2016. Published by Manufacturing Tedbgg. All rights reserved.

indexed on: http://www.scopus.com 95



