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THE STUDY OF THE EVOLUTION OF THE STRUCTURE
AND WEAR RESISTANCE OF NANOSTRUCTURED BARS
OF ALUMINIUM ALLOYS

Abstract. The paper presents results of studies of the effect of longitudinal and radial-shear rolling on the
parameters of the microstructure of bars made of 7075aluminium alloy. A comparative evaluation of the size of
nanostructured grains and ultrafine structured grains after rolling on the longitudinal and radial-shear rolling mills
was made. The characteristic parameters of grain and defect structure are presented. It is shown that a homogeneous
nanoscale (80-110 nm) and ultrafine structure (230-460 nm)is provided in the bars of 7075 aluminium alloy, which
increase the strength and plastic properties of the alloy. The data on the comparative behaviour of tribological pro-
perties of aluminum alloy 7075 in the coarse-grained, ultrafine and nanostructured state, produced by severe plastic
deformation, is demonstrated. It is shown decrease of frictioncoefficient and the value of wear ratefor nanostructured
and ultrafine states compare with coarse-grained counterparts.
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NCCIEAOBAHUME 3BOJJIIOINNU CTPYKTYPbI
1 N3HOCOCTONKOCTH HAHOCTPYKTYPHBIX ITPYTKOB
N3 AIIOMMHUEBBIX CIIVIABOB

AnnoTamust. [IpuseIeHbI pe3yabTaThl HCCICIOBAHUH BIMSHILPOJOIBHON U PATHATBHO-CABHTOBON MPOKATKH
HA TApaMETPBl MHUKPOCTPYKTYPHI NMPYTKOBH3 AMOMHHHEBOro cmiaasa 7075. IIpoBeacHa CpPaBHHTENIBHAS OLCHKA
Pa3sMEPOB 3PEH HAHOCTPYKTYPHOM M yJIBTPAMEIKO3CPHHCTOM CTPYKTYP HOCJE NMPOKATKH B CTAHAX MPOJOIBHOH H
PAIHATBHO-CABHTOBON MPOKATKH. [IpeACTaBICHBI XapaKTCPHBIC MAPAMCTPHI 3CPCHHOM W AC(PCKTHOM CTPYKTYPBL
IMokazaHo, YTO B MPYTKAX W3 AFOMHHHCBOTO CIutaBa 7075 obecmeumBacTcsa (JOPMHPOBAHHC OTHOPOTHOH HAHOPA3-
MepHoit (80-110 HM) K yIBTPAMENKO3CPHUCTON CTPYKTYPSHI (230-460 HM), YTO NPHBOANUT K MOBBIMICHUIO MPOYHOCT-
HBIX M IUIACTHYHBIX CBOWCTB CIUIaBa. [IpeiacTaBieHb! JaHHBIC IO CPABHUTEIBHOMY IHMOBEICHHUIO TPHOOJIOTHUECKHUX
XaPaKTEPUCTUK ATFOMUHUEBOrO cIuiaBa 7075 B KPYIHO3ECPHUCTOM, YIBTPAMEIKO3EPHIUCTOM U HAHOCTPY KTYPHOM CO-
CTOSTHHMH, NOJYyYCHHBIX MHTCHCUBHOMN IIacTHUeCKOi medopmarueii. ITokazaHo cHskeHne kod(duimenra Tperus u
BETIMYUHBI H3HOCA I HAHOCTPYKTYPHOTO H YIBTPAMEIKO3CPHUCTOTO COCTOSHHA MO CPABHCHHIO C KPYIHO3CPHHC-
THIMH QHAJIOTAMH.
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