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CTPYKTYPA U MEXAHUYECKHE CBOMCTBA AJTIOMUHHUEBOTI'O CII-TABA 6082
C YACTHLOAMMI TIB,, IOJIYYEHHOI'O KOMBUHUPOBAHHOMU IMPOKATKOHU
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AJIOMUHUEBBIE CIIIaBbl, apMUPOBAHHBIC HEMETAJUIMYECKUMHA YaCTULIAMH, B HACTOSLICE BpEMs
NPECTaBISIOT OOJNBIION HAayuyHBIH M MPAaKTUYECKHH HWHTepec Onarojapsi UX BBICOKOH yAenbHOU
IIPOYHOCTH, TBEPAOCTH, U3HOCOCTOMKOCTH U 1p. IIpn 3TOM aKkTyaJIbHBIM SIBIISIETCS UCIIOJIB30BAHUE B
Ka4yecTBE MaTPUIIbl Ul TAKUX MATEPUAIOB Je(OPMUPYEMBIX AIFOMUHHUEBBIX CILIABOB, CTPYKTYpa U
CBOMCTBA KOTOPBIX U3MEHSIOTCA B PE3YJIbTaTe MEXaHMUECKOW 00pabOTKU B TBEPAOM COCTOSAHUU. B
KAaueCTBE YNPOUHSAIOIUX YaCTULl IPU 3TOM BO3MOYKHO HCIIOJIb30BAaHUE pa3IMYHbIX HEMETaJInye-
CKUX COCAMHEHHI: OKCHIO0B, KapOu10oB, 60puaoB u aAp. [1-4]. Hanmuune aucnepcHbIX YacTUIl B Me-

TaNIMYECKUX MaTepHaliax MOXET MPUBOAUTH K OoJiee ObICTPOMY M3MENbYEHHUIO 36pEHHON CTPYKTY-
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pBl TP MeXaHU4ecKoW o0pabOTKe M COOTBETCTBYIOIIEMY IOBBIIICHUIO MPOYHOCTHBIX CBOMCTB
[5, 6]. B TOoXe Bpems, JUIsl CIIJIABOB Ha OCHOBE ATIOMHHHS, TaKHE HCCIEAOBAHHS JI0 HACTOSIIETO
BPEMEHU NPAKTUYECKH HE POBOJWINCE. B CBSA3M C BBIIEH3II0KEHHBIM, II€IbI0 HACTOSIIEH paboThI
SBIISUIOCH UCCIIEIOBAaHHUE BIUSHUS Je(POPMALMOHHON 00paOOTKM KOMOMHUPOBAHHOM MPOKATKOM Ha
CTPYKTYpPY U MEXaHUYECKHE CBOMCTBA AePOPMHUPYEMOTO aTIOMUHUEBOTO CILJIaBa C YaCTULIAMU JH-
o6opuna tutana (TiB,).

Jlis uccnenoBaHuil B KauecTBe MarTepuaia OCHOBBI OBUI HCIIONIB30BaH JAe(OopMUpYeMbIit
amoMuHueBbIi crmaB 6082 (3apyOexHblil aHanor oredecTBeHHOro craBa AJI35), a B kauecTBe
ynpounutesneil — yactuupl TiB, pazmepom 5-20 mxm (1 Bec.%), monydeHHbIE METOJIOM camopac-
MIPOCTPAHSIOIETOCS BBICOKOTEMITEpaTypHOTO cuHTe3a. Jlepopmanmonnyro oO0pabOTKy OCYIIECTB-
JSUTA TIyTeM KOMOMHHMPOBAHHOW BHHTOBOW M Py4beBOMl mpokaTku mpu Temmeparype 420 °C. Uc-
XOZHYIO 3arOTOBKY JMAMETPOM 25 MM CHayaja MpOKaThIBaJId HA MUHUCTAHE MONEPEYHO-BUHTOBOU
npokatku «14-40» no nuamerpa 17 MM, 3aT€M Ha MPOKATHOM CTaHE C PyYbEBBIMU BaJlbllaMU KBaJ-
patHoro ceduenusi. B pesynbrare Takoii oOpaOOTKM MOJy4Yald MPYTKH C MONEPEYHBIM CEUEHHEM
8,5 x 8,5 MM’ 1 CyMMapHBEIM K03 (MULMEHTOM BHITSIKKH k = 6,8.

W3yuenne CTpyKTypbl HOJIYYESHHOTO CIIaBa MOCJE JINThS MOKa3all, YTO BBEJCHUE YACTHUI JH-
O0opuaa THTaHa MPUBOIUT K YMEHBIICHUIO cpeaHero pasmepa 3eped ¢ 900 mo 350 mxMm (puc. 1).
[Ipu sTom mocnenyromas negopmanronHas oopaboTka MO3BOJISET CHU3UTH elle 0oJjiee B YeM B JIBa
pasza pa3Mep 3epHa CIjiaBa cojepiaero 4actuibl. [IpoBeneHHbIe MEXaHUYECKHE MCIIBITAaHUS Ha
pacTshKeHHe ToKa3allu, YTO HAJIMYKME YaCTHI] HE TIPUBOJIUT K CYIIECTBEHHOMY YBEIHMUEHHIO Tpeaesa
MIPOYHOCTHU U TIACTUYHOCTH CIUIaBa B JTUTOM cocTOsiHUM. [Ipu 3TOM yka3zaHHas BbIIe JedopMaliu-
OHHasg 00paboOTKa MO3BOJISIET B 3HAUYUTEIHHOW Mepe MOBBICUTH MEXaHMYECKHE CBOMCTBA CILIaBa,
yrnpoyHeHHOTo yacTuiaMu TiB,. Tak MUKPOTBEpAOCTH CIIaBa ¢ YaCTHUIIAMHU ITOCIIE TAKOTO BO3JICH-

cTBHs Bo3pactaeT ¢ 70 1o 92 HV.

Puc. 1. Muxpoctpykrypa cmiasa 6082-TiB,

Hccnedosanue evinonneno 3a cuem epanma Poccuiickoeo nayunozo ¢ponoa (npoexm Ne 17-
13-01252).
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STRUCTURE AND MECHANICAL PROPERTIES
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Aluminum alloys reinforced with non-metallic particles are now of great scientific and practi-
cal significance due to their high strength, hardness, wear resistance, etc. At the same time, it is ac-
tual to use as a matrix for such materials deformation aluminum alloys whose structure and proper-
ties change as a result machining in a solid state. As hardening particles, it is possible to use various
nonmetallic compounds: oxides, carbides, borides, etc. [1-4]. The presence of dispersed particles in
metallic materials can lead to a faster grinding of the grain structure during machining and a corre-
sponding increase in strength properties [5, 6]. At the same time, for aluminum-based alloys, such
studies have not been carried out to date. In connection with the foregoing, the purpose of this work
was to study the effect of deforming treatment by combined rolling on the structure and mechanical
properties of a deformable aluminum alloy with titanium diboride (TiB,) particles.

The deformable aluminum alloy 6082 (a foreign analogue of the domestic AD35 alloy) was
used as the base material, and TiB, particles 5-20 um in size (1 wt.%) , obtained by self-
propagating high-temperature synthesis, served as hardeners. Deformation processing was carried
out by combined screw and stream rolling at a temperature of 420 °C. The initial preform with a
diameter of 25 mm was first rolled on a “mini mill” of cross-helical rolling “14-40” to a diameter of
17 mm, then in a rolling mill with square-shaped rollers. As a result of this treatment, rods with a

cross-section of 8.5 x 8.5 mm” and a total drawing coefficient of k = 6.8 were obtained.
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A study of the structure of the obtained alloy showed that the introduction of particles of tita-
nium boride leads to a decrease in the grain size from 900 to 350 um. In this case, the deformation
treatment allows reducing even more than twice the grain size of the alloy containing the particle.
Mechanical tensile tests have shown that the presence of particles in the alloy does not lead to a sig-
nificant increase in the strength and ductility. At the same time, this deformation treatment signifi-
cantly improves the mechanical properties of the aluminum alloy reinforced with TiB; particles. So
the microhardness of the alloy increases after this effect from 70 to 92 HV.

Fig. 1. Microstructure 6082-TiB, alloy

The research was performed at the financial support of grant of Russian Science Foundation
(project No. 17-13-01252).
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