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Interakcie na rozhrani kov — kvapalny kov: Interakcia pokrocilych vysokoteplotnych
bezolovnatych spajok s kovovymi i nekovovymi nosiémi

Zodpovedny riesitel Ing. Peter Svec, DrSc.
Prijemca Fyzikalny ustav SAV

Nazov pracoviska, na ktorom bol projekt rieSeny
1. Fyzikalny ustav SAV

2. Ustav materialov a mechaniky strojov SAV

3. Semikron, spol. sr. 0.

4,

5.

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1. Ales - Brno Calphad, TD a multiscale
2. Moelans - Belgium Calphad a metdéda phase-field

3. Widom - USA. vnutorné energie a fazové diagramy

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.
2.
3.

NajvyznamnejSie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. SEBO, Pavol — MOSER, Zbigniew — SVEC, Peter — JANICKOVIC, Dusan — DOBROCKA,
Edmund — GASIOR, WIladyslaw — PSTRUS, Janus: Effect of indium on the microstructure of

the interface between Sn3.13Ag0.74Culn solder and Cu substrate. In Journal of Alloys and
Compounds. ISSN 0925-8388, 2009, vol. 480, no. 2, p. 409-415.

2. SEBO, Pavol — SVEC, Peter — JANICKOVIC, Dusan — ILLEKOVA, Emilia Influence of
indium and copper in Sn3.5Ag0.4Culn solder on its interaction with copper. In Kovove
materialy-MetallicMaterials. ISSN 0023-432X, 2009, vol. 47, no. 4, p. 275-282.

3. SEBO, Pavol — SVEC, Peter — JANICKOVIC, Dusan — ILLEKOVA, Emilia Influence of Sn
and Cu in Sn-Sb-Cu alloys on wetting and Cu-solder-Cu joint strength. In Kovove materialy-



MetallicMaterials. ISSN 0023-432X, 2010, vol. 48, no. 6, p. 353-359.

4. SVEC, Peter Jr. - HOSKO, J. - SVEC, Peter - MATKO, Igor - SEBO, Pavol - JANICKOVIC,
Dus$an. Microstructure of lead-free solder joints by X-ray, SEM and EDX analyses. In APCOM
2010 : Proceedings of the 16th International Conference on Applied Physics of Condensed
matter. - Bratislava : Slovenska technicka univerzita v Bratislave, 2010. ISBN 978-80-227-
3307-6.

5. Yu. Plevachuk, V. Sklyarchuk, A. Yakymovych, P. Svec, D. Janickovic, E. lllekova,
Electrical conductivity and viscosity of liquid Sn-Sb-Cu alloys, Journal of Materials Science:
Materials in Electronics (2010) , pp. 1-8, DOI 10.1007/s10854-010-0188-6)

Uplatnenie vysledkov projektu

- atmosfera

- pevnost

- teploty tavenia vs technologicke hodnoty teplot procesu spajkovania
- fyzika - nove metody charakterizacie, rozlozenie faz v rozhrani, ...

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Pocas rieSenia projektu bola navrhnuta, vyvinuta a preskimana Siroka Skala materialov a
postupov pre spdjanie v najréznejsich aplikaciach vratane volitelného intervalu teplét spajania
a zvysSenia narokov na prevadzkové teploty a spofahlivost' takychto spojov. Hlavnym cielom
projektu bolo rozSirenie poznania interakcii medzi bezolovnatymi spajkami a kovovymi
nosi¢mi na rozhrani kov (podlozka)-kvapalny kov (spajka). Materialy spajok boli uréené s
ohfadom na zvySenie/nastavenie bodu tavenia s pridavkom aditiv vyznamnych pre zmacanie
medenej podlozky, pre pevnost a spolahlivost spojov tvorenych takouto podlozkou a spajkou
(In, Cu, Sb,Ag). V ramci rieSenia projektu a s vyuzitim spoluprac sa vyvinuli a vyuzili aj
unikatne vypoctové pristupy umoznujuce multiSkalova analyzu, navrh a predikciu systémov
spajok a ich termodynamickych vlastnosti a origindlne metddy experimentalnej analyzy
rozhrania medzi spajkou a podlozkou.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

A broad scale of materials for lead-free solders has been designed, developed and
investigated. Enhanced demands for soldering and operating temperatures of the joints, joint
reliability and technology of lead-free soldering have been taken into consideration. The main
aim of the project was enhancement of knowledge about metal-liquid metal interactions at the
interface between solder and substrate material using multiscale approach in design together
with experimental research of the solders and joints in order to achieve correlation between
microstructure of the solders and of solder-joint interfaces and physical, thermodynamic and
technological parameters of the joining process. Integral part of the project was development
and application of unique computational approaches and of unique methods of experimental
analysis of the spatially very localized and narrow area of the solder-joint interfaces which has
allowed to identify the products of the joining process. These methods will serve as more
universal methods of structure analysis in broader field of materials science.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Ing. Peter Svec, DrSc. prof. Ing. lvan Stich, DrSc.

V Bratislave 27.01.2011 V Bratislave 27.01.2011

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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