Table 1 — Q235 steel material properties

Densit . )
Material enstty Elastic Modulus Poisson's ratio
(tonne/mm3)
Q235 7.8%e-9 2.0*e5 0.3
Cast steel shot 2.7*e-9 2.5*%e3 0.3

3. Verification

Select in turn the maximum residue of the simulation results at t=3*10-4, 4*10-4, 5*10-
4, 5.5*%10-4, 9*10-4, 2.1*10-3 in the shot peening process compared with the residual com-
pressive stress on the lower end of the steel ring, the results show that the error of each meas-
urement point is controlled within 5 %, see Table 2

Table 2 — Simulation and measurement

Simulation MPA -208 218 -170 -205 -250 -266
Measurement MPA -201 -228.3 -176.2 -201.9 -255 -273
Relative error, % 3 4 3 1.5 2 2.5

4. Conclusion

Based on the abaqus/fem-dem coupling, the finite element model simulation analysis of
the shot peening process at the lower end of the steel ring is implemented to realize the simu-
lation model of a large number of projectiles impacting the surface of the part during the shot
peening process. A new method. But in ABAQUS-CAE, we cannot directly model the parti-
cle parts. In this case, we need to manually modify the inp file or use other methods such as
python secondary development or other finite element software.
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Summary. Experimental studies in assessing the elastic properties of asphalt concrete sam-
ples according to the "Brazilian test" scheme. The relationship between the strength and
acoustic emission (AE) characteristics of samples under uniaxial loading is determined, mod-
els created in ANSYS.

AcdanbTo0eTOH ABISIETCS OJHUM M3 HanOoJIee HCIOIb3yEeMbIX B IOPOKHOM MOKPBITHH.
C KaXIbIM TOJIOM KOJHYECBTO aBTOMOOWJIEH Ha JAOPOTax YBEIMYUBAETCS, COOTBETCBEHHO U
WHTCHCUBHOCTh JIBMOKCHUS. UYTOOBI COXpaHUTH JOPOKHOE TOJTHO B IIEJIOCTHOCTH,
HEOOXOMMO HE TOJBKO DErYJSIPHO CIEAWTH 32 JOPOXHBIM IOKPBITHEM, HO U 3apaHee
OTIPENICNIUTh, OyJET JIM MPHUrogHa achanbToOeTOHHAs CMECh JUIsl JAHHOTO Y4acTKa J0POTH.

Lenp nanHOW pabOTHI 3aK/IIOYANACh B ONMPEACICHUN ONBITHBIM IyTeM Kak paboTaeT Ha
MPAKTUKE METOJ] aKyCTHKO-dMHCCHOHHOM JMAarHOCTUKU M BBISBICHHUS 3aKOHOMEPHOCTEH
M3MEHEHHS CBOMCTB ac(ambTOOETOHA MpPHU HArpyKEHWU METOIOM «bpasmibCKOro TecTay.
«bpasunbckuii TeCT» MOAXOIUT AJIS ONPEACIICHUS IPOYHOCTH HA PACTSKEHHH.
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Hnst acanbroOeTOHAa OJHUM M3 BKHEHIINX MapamMeTpoB SBISETCS NMPOYHOCTH Ha
pacTshkeHue, TaK KaK IpU HWHTEHCHBHOM JIBWKCHMH aBTOTPAHCIIOPTa HArpys3ka HIET He
TONBKO Ha cxartue. V3mMepeHus: NpPOBOAMINCH TNPH TOMOIIM CIEHUATBLHOW aKyCTHUKO-
SMUCCHOHHOM annaparypsl.

B nanHoit paboTe ObLT MpOBEACH psAA OKCIEPUMEHTAIBHBIX HCCIEIOBAHUN TpH
3aJJaHHOM CKOPOCTH HapacTaHWs HArpy3KH I10 HCHBITAHWIO LWIMHIPUYECKHX OOpa3IoB.
CymHocTh MeTO/a 3aKiovajach B TOM, 4YTO TPOUCXOAMJIA PETUCTPALMsl M aHAIU3
aKyCTUYECKHUX BOJH, BO3HHKAIOIIMX B MPOLECCE IUIACTUYECKON nedopManuy U pa3pylIeHus
(pocTta TpemIMH) KOHTPOJIUPYEMOTO O0BEKTa. DTO TO3BOJSET (HOPMHPOBATH aJCKBATHYIO
cucreMy kiaccuukanuu neeKToB M KPUTEPHHM OIEHKHU COCTOSHUS ac(albTOOEeTOHA,
OCHOBaHHBIC HA peaTbHOM BIUSHUU nedekTa Ha 00BekT [1].

[Ipu ucnpITaHusX 00pa3LOB OAHOBPEMEHHO 3aIyCKAIOTCS BE MPOrpaMMBbl: OJHA JIJIs
perucTpan HapaMeTpoB W TOJNHBIX CHTHaoB AD W BTOpas — /IS PETUCTPALlUH
MEXaHUYECKUX BeNUYnH. [ ncnpiTanuii ObUTM MCTIOIB30BAHBI YCTAHOBKA JIJIsl HATPY>KEHUS -
npecc ruapaBiInydeckuii (ckopocts Harpyxenus 0.2 Mlla/c), mbe3oaaTuuK JUIsi perucTpaiuu
AD, octiorpad 1 KOMIBIOTE.

B skcniepumenTe ObLIM MCClIe0BaHbI JabopaTopHbIe 00pa3ibl 13 achanbrodeToHa 1u-
muHapudeckord ¢opmbl  auamerpom 100 MM u BbicoTO 45 MM, cocTaB 00pa3sloB
cootBeTcTBYeT ['OCT 58406.1-2020 [2]. Pe3ynbTaThl 3KCIEpUMEHTA MIPEACTABIEHBI HA pUcC 1.
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Pucynok 1 — B3auMocBsI3b MeX 1y IPOYHOCTHBIMU U AD XapaKTepUCTUKAMU
mabopaTOPHBIX 00pa3oB achanbTodeTOHA

WNudopmannonabie TeXHOJIOTH B MozenupoBanuu. OOpasen B Mojenu ObUT MOMeIeH
MEXIy JABYX HapaJjIeNbHBIX MITaMIOB B (popMe IMIIOCKO-TapajuleibHbIX IUIACTUH M3 KOH-
CTPYKUMOHHOM cTanu (cTaHzapTHbii Marepuan naketa ANSYS, monyns FOHra pasen
200 I'Ta [3].

Hcnonp3oBanue nporpammuoro nakera ANSYS Mechanical ans onpenenenus npou-
HOCTH ac(aabTOOETOHHBIX 00PA3I0B HAa PACTSKEHHUE 10 CXEME «Opa3HIbLCKOr0 TECTa» IM03BO-

JIUT YIPOCTUTH OLIEHKY IPOYHOCTHBIX CBOMCTB CTPOMTENIBHBIX MATEPUAJIIOB, YTO IOCITYKHUT
JalbHenIe paboToii B 3TOM 00IacTH.
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PI/IcyHOK 2-— I/I30HOB€pXHOCTI/I KOMIIOHCHTBI HAIPAKCHU A

Takxum 00pa3om, P BHIMOTHECHUH HAYYHBIX UCCIIEIOBAHUI OBLTH PACCMOTPEHBI U TIPO-
AQHATM3WPOBAHBI PA3IMYHBIC CIIOCOOBI OMPEICIICHUs] MPOYHOCTH Ha pacTsbKeHUe acdanbrode-
ToHa. /lokazanu, yTo «bpa3sunbCKui T€CT», HECMOTPS HAa €r0 MHOTOJIETHEIO UCTOPUIO, €IIE HE
yTPaTHII CBOIO aKTyallbHOCTb, TAK K€ OH MOIXOIUT JUISl UCCIIeIOBAaHUS acPaIbToOeTOHA.

Crenanbl BBIBOJBI O TOM, YTO C IMOMOIIBIO METO/Ia aKyCTHYECKOH 3MUCCHUU MOXKHO IPO-
JQYKTUBHO UCCIIEOBATh 00pa3ipl 0e3 X (PU3MUECKOro pa3pymIeHHsI ¢ 3aTPaTOil MEHBIIIETO KO-
JIMYECTBA BPEMEHH U CHJI, & C TIOMOUIBI0 METOJ]a KOMITBIOTEPHOTO MOJICTUPOBAHUS MOXKHO CO-
3/1aBaTh JOCTATOYHO TOYHBIC MOJIEIIM MUKPOCTPYKTYPBI 0Opa3IlOB Ha PA3IMYHBIX dTaax TBEp-
JICHUS B DJICKTPOHHOM BapUAHTE U MPEIyTaIbIBaTh UX (PU3NIECKHE-MEXaHUIECKUE CBOMNCTBA.

[To mony4eHHBIM KCMEPUMEHTATBHBIM U TEOPETUUYECKUM JAHHBIM IJIAHUPYETCS IMPO-
BEJICHNE KOMIIBIOTEPHOTO MOJCIUPOBaHUs ac(hambTOOETOHA U PA3BUTHIO B HEW TPEILUH C IIe-
JBIO TIONTyYeHUs 00JIee MUPOKON KapTUHBI MPOUCXOIAIINX U3MEHEHUN BHYTPU 00PA3IIOB.
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Summary. The emergence of modern public buildings in China is itself an innovation in Chi-
nese architectural typology. The integration of excellent traditional culture with evolving ar-
chitectural technologies will contribute to the development of regional architectural solu-
tions.

Bgenenue. C 19 Beka ¢ oTkppITOi monuTHKOM Kurtas B ctpany nonano 60sbiioe Koimie-

CTBO WJICH U SIBJICHUM, CBSI3aHHBIX C MHOCTPAHHOU KYJIbTYpOH, OKa3aB BIIMSHUE HA TPAJULIAOH-
HYIO KYJIbTYpY U BBI3BaB JpaMaTHUECKHE U3MEHEHHUS B KHTaiiCKoM obmiecte. B ciryuae ObicT-

111



