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ABSTRACT ARTICLE INFO

The article presents the results of experimental studies in high performance Keywords:

milling of AlZn5.5MgCu aluminum alloy. The tests were performed with the High performance milling;

use of end mill cutters with different serrated shapes of the cutting edge. End Aluminum alloy (AlZn5.5MgCu);
mills with continuous, interrupted and wavy with varied profile radius were Cutting force;

used. The tests were conducted on a DMG’s DMU 100 MonoBlock machining Modelling;

center with cutting force components measurement in workpiece system End mill cutter;

capabilities. The experimental tests were carried out using varied radial depth Serrated cutting edge

of cut ae and feed per tooth f; parameters according to applied three-level full

design of experiment. The relationships between a. and f; parameters and
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cutting force components for various cutting edge shapes were determined. A

continuous cutting edge was adopted as a reference shape. Based on the re- (Zylka, L)

sults of the tests, cutting force components models for analyzed cutting edge Article history:

shapes were determined. A comparative analysis between the developed Received 9 September 2019

models and relationships was conducted. The study proved that when adopt- Revised 2 December 2019

ing end mills with serrated cutting edges, lower cutting force components are Accepted 4 December 2019

obtained, in comparison with cutters with continuous cutting edges. The

results also showed that for end mills with serrated cutting edges radial depth

of cut ae has a negligible influence on the feed force component Fy. The results

proved, that end mills with serrated cutting edges should be used in high

performance machining, where high values of a. and f; parameters are adopt-

ed. Furthermore, machining of thin-walled workpieces can be a potential

application of these end mills, as lower values of cutting force components

reduce the risk of deformation of milled thin walls.
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POVZETEK

PODATKI O CLANKU

V ¢lanku so predstavljeni rezultati eksperimentalnih raziskav pri rezkanju
visokozmogljive aluminijeve zlitine AlZn5.5MgCu. Preskusi so bili izvedeni z
uporabo rezkarjev z razli¢no nazob¢animi oblikami rezalnega roba. Uporab-
ljeni so rezkarji z neprekinjenim, prekinjenim in raznoliko valovitim profilom.
Preizkusi so bili izvedeni na obdelovalnem centru DMG (DMU 100 MonoB-
lock), komponente rezalne sile pa so bile merjene v zmogljivostih sistema
obdelovanca. Eksperimentalni preizkusi so bili izvedeni z uporabo razli¢nih
radialnih globin rezanja ae in podajanja na zob f; v skladu s trinivojsko polno
zasnovo eksperimenta. Za razlicne oblike rezalnega roba je bila doloCena
povezava med parametroma ¢ in fz in komponentami rezalne sile. Kot refe-
renc¢na oblika je bil izbran neprekinjen rezalni rob. Za analizirane oblike
rezalnih robov smo na podlagi rezultatov preizkusov vzpostavili modele kom-
ponent rezalne sile. Izvedena je bila primerjalna analiza med razvitimi modeli
in povezavami. Studija je dokazala, da dobimo pri uporabi rezkarjev z nazob-
Canimi rezalnimi robovi niZje komponente rezalne sile v primerjavi z rezkarji
z neprekinjenimi rezalnimi robovi. Rezultati so pokazali tudi, da ima za rezkar
z nazobcanimi rezalnimi robovi radialna globina reza a. zanemarljiv vpliv na
komponento podajalne sile Fr Rezultati so dokazali, da je treba rezkarje z
nazobcanimi rezalnimi robovi uporabiti pri visokozmogljivi obdelavi, kjer so
uporabljene visoke vrednosti d. in fz parametrov. Poleg tega je obdelava tan-
kostenskih obdelovancev potencialno lahko podrocje uporabe teh rezkarjev,
saj nizje vrednosti komponent rezalne sile zmanjsujejo tveganje deformacije
rezkanih tankih sten.
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Kljucne besede:

Rezkanje z visoko zmogljivostjo;
Aluminijeva zlitina (AlZn5.5MgCu);

Rezalna sila;
Modeliranje;

Rezkar;

Nazobcan rezalni rob
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