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Uplatnenie vysledkov projektu

Vysledky projektu budu vyuzité najma u spracovatelov tenkych hlinikovych a ocelovych
plechov tahanim a mechanickym spajanim. Optimalizacia podmienok lisovania by mala
viest' k zvySeniu trvanlivosti a Zivotnosti lisovacich nastrojov znizenim trecich pomerov
medzi spracovanymi plechmi zo zliatin hlinika a funk&nymi Cast'amilisovacieho nastroja
vhodnou Upravou povrchu lisovacich nastrojov. Vysledky ziskané pri skimani optimalizacie
procesov spajania materialov zo Zeleznych a nezeleznych materialov (hlinikovych a
ocelovych plechov) umozZnia zvysit unosnost takychto spojov. Vysledky mézu byt vyuzité
najma pri optimalizacii procesov lisovania a spajania s dérazom najma na vyrobu dielcov
hybridnych karosérii automobilov.

Vysledky budu taktiez vyuzité u Ziadatefla pri vychove odbornikov v Il. a lll. stupni
vysokoSkolského vzdelavania a formou neformalneho vzdelavania odbornikov z praxe.
Odberatelom vysledkov rieSenia mbézu byt vSetci vyrobcovia komponentov pre automobilovy
priemysel na Slovensku, pripadne aj podniky zamerané na vyrobu komponentov a vyrobkov
najma pre spotrebny priemysel, pri ktorych sa spracovavaju tahanim a nasledne spgjaju
materialy na baze hlinika a hlinikové a ocelové komponenty.
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Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Cielom projektu bola optimalizacia podmienok lisovania a spajania plechov z hlinikovych
zliatin a ocelovych plechov réznych akosti pre vyrobu dielov hybridnych karosérii. Dal$i z
ciefov rieSenia projektu bol zamerany na optimalizaciu metdd spajania vyliskov z hlinikovych
zliatin a kombinacie hlinikovych zliatin a ocefovych plechov po réznych stuprioch deforméacie
a réznych napatovo — deformacénych stavoch. Stanovené ciele boli spinené v celom rozsahu
a podrobne su ziskané vysledky popisane v roénych spravach rieSeného projektu.
Originalny pristup k rieSeniu projektu spocival v planovanych experimentoch, ktorymi bol
zabezpeceny dostatok informacii o procese lisovania a spajania plechov z hlinikovych zliatin
a ocelovych plechov. Tieto poznatky umoznia zvySit' efektivitu lisovania a spajania plechov
hybridnych karosérii automobilov. Boli pouzité FEM analyzy pre uréenie napatovo-
deformacnych stavov redlnych Casti vyliskov spajanych réznymitechnolégiami (clinching,
clinch-riveting,...). Adekvatnost’ pouzitych vypoctovych a simulacnych metdd bola potvrdena
a u realnych vyliskov optimalizovana podla vysledkov komplexnej materidlovej analyzy
tychto vyliskov (mechanické skusky, svetelna a elektronova mikroskopia a RDX difrakcie,
tribologické skusky na simulatore trenia a iné). Na zaklade vysledkov oboch pristupov k
analyze napatovo-deformacnych stavov realnych ¢asti vyliskov bola navrhnuta
zodpovedajuca technolégia pre experimentalnu pripravu testovacich vzoriek s analogickymi
napatovo-deformaénymi stavmi. Takto pripraveny experimentalny material s poZzadovanym
napatovo-deformacny stavom bol experimentalne lisovany a spajany s cielom zefektivnit
proces lisovania a spajania a zvysenia unosnosti spojov. Na zvysSenie trvanlivosti nastrojov
boli pouzité rézne druhy PVD povilakov (samomazné) a PVD povlaky na baze uhlika.
Originalnost’ projektu dalej spoCivala v lokalnej Uprave topografie parametrov
mikrogeometrie povrchu plechov z hlinikovych zliatin s cielom obmedzit' (potlacit’)
nalepovanie (galling) hlinika na povrch nastroja pre spéjanie. Ugelom tychto Gprav bolo
zmenSenie kontaktnej plochy medzi nastrojom a spajanym plechom a zarovern
zabezpecenie kontinualneho mazania po€as spajania (znizenie koeficientu trenia).

Vysledky rieSenia projektu spocCivaju v inovativnych pristupoch k mechanickému spajaniu
dielov hybridnych karoseérii.

Optimalizacia podmienok tahania bude viest k zvySeniu trvanlivosti a zivotnosti tvarniacich
nastrojov znizenim trecich pomerov medzi spracovanym hlinikovym plechom a funkénymi
Cast'amitvarniaceho nastroja vhodnou upravou povrchu tvarniacich nastrojov. Vysledky
ziskané pri skimani optimalizacie procesov spdjania materialov zo Zeleznych a
nezeleznych materidlov (hlinikovych a ocefovych plechov) umoznia zvySit pevnost’ takychto
spojov. Vysledky mdzu byt vyuzité najma pri znizovani hmotnosti vyrobkov s dérazom
najma na vyrobu automobilovych karosérii a komponentov.

Ekonomicky prinos je hlavne v znizeni energetickych nakladov na vyrobu spojov, priblizne o
10%, a pri mechanickych spojoch aj znacné zlepSenie ekologickosti procesov spajania
oproti procesom zvarania (zvarania odporového, zvarania elektrickym oblukom a zvarania
laserom).

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

The aim of the project was to optimize the conditions for pressing and joining sheets of
aluminium alloys and steel sheets of various grades for the production of hybrid body parts.
Another goal of the project was focused on optimizing the methods of joining stamped parts
of aluminium alloys and combinations of aluminium alloys and steel sheets after different
degrees of deformation and different stress - strain states. The set goals were met in full,
and the results are described in detail in the annual reports of the project.

The original approach to the solution of the project consisted in the planned experiments,
which provided sufficient information about the process of pressing and joining sheets of
aluminum alloys and steel sheets. This knowledge will increase the efficiency of stamping
and joining sheets of hybrid car bodies. FEM analyses were used to determine the stress-
strain states of real stamped parts joined by various technologies (clinching, clinch-riveting,
...). The adequacy of the used numerical and simulation methods was confirmed and
optimized for real stamped parts according to the results of complex material analysis of
these stamped parts (mechanical tests, light and electron microscopy and RDX diffraction,
tribological tests on a friction simulator and others). Based on the results of both approaches
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to the analysis of stress-strain states of real stamped parts, a suitable technology was
proposed for experimental preparation of test specimens with analogous stress-strain
states. The prepared material with the required stress-strain state was experimentally
pressed and joined in order to increase efficiency the pressing and joining process and
increase the load-bearing capacity of the joints. Various types of PVD coatings (self-
lubricating) and carbon-based PVD coatings have been used to increase tool life.

The originality of the project also consisted in the local adjustment of the topography of the
microgeometry parameters of the surface of aluminium alloy sheets in order to reduce
(suppress) the sticking (galling) of aluminium to the surface of the joining tool. The purpose
of these adjustments was to reduce contact area between the tool and the joined sheet and
at the same time ensure continuous lubrication during joining (reduction of the coefficient of
friction).

The results of the project solution lie in innovative approaches to the mechanical joining of
hybrid body parts.

Optimization of the forming conditions will lead to an increase in the durability and service
life of the forming tools by reducing the friction ratios between the processed aluminium
sheet and the functional parts of the forming tool by suitable surface treatment of the
forming tools. The results obtained in the study of the optimization of joining processes of
materials made of ferrous and non-ferrous materials (aluminium and steel sheets) will
increase the strength of these joints. The results can be utilized especially in reducing the
weight of products with an emphasis on the production of car bodies and components.

The economic benefit is mainly in the reduction of energy costs for the production of joints,
by about 10%, and in the case of mechanical joints also a significant improvement in the
environmental friendliness of joining processes compared to welding processes (resistance
welding, electric arc welding and laser welding).
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