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[IpennoxkeHa HOBasi pacyeTHAsi METOAMKA TPUMEHEHHUS TTOCIIEI0BATEILHO CBSI3AaHHBIX MOJIEIIE
AJIEMEHTOB U KOHEUYHBIX 3JIEMEHTOB, KOTOpasi MOXKET OBbITh BOCTPEOOBaHA /ISl IPOTHO3UPOBAHUS OT
00pabOTKHU B 3aBUCUMOCTH OT IMOJOKEHUS COIIA U BOZHUKAIOIINX HAMPSIKEHUN B OBEPXHOCTH. B 1
UCCIICIOBAHUS IPUMEHSIICS MOAX0] MOACIMPOBAHUS APOOECCTPYHHOIO MOTOKA U3 MAaCCUBA YACTHI] U €
JOKaJIbHYIO 00/1aCTh.

JlanHast paboTa npeacTaBiasieT COOOM MOMBITKY MEPENTH K TOJTHOGOPMATHONU 00pabOTKE MOBEPXHO
BU3yaJIu3allui U YIIPOIEHUsI 00padaThIBAIOIIETO MTOTOKA METOIOM JTUCKPETHBIX U KOHEUHBIX AJIEMEHTOB.

A new computational technique is proposed for applying sequentially connected models of discrete ele
finite elements, which can be used to predict the indentation and processing modes depending on the position
nozzle and the resulting stresses in the surface. In the course of the study, the approach of modeling a shot-blas

from an array of particles and its impact on a local area was used.
This work is a transition to full-scale surface processing using a fast and simplified method for processing a stre

finite elements.
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B uccnenoBanuu [ 1] myTtem MonenupoBaHus 00padaThIBaIOIETro MOTOKA B IPOTPaMMHOM 00¢€
Ansys Workbench (momyns Fluent) 6b11u mostyueHsl clieyIomye n300pakeHus:

Time: 0.0270152 s
Velocity (m/s)
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Velocity Magnitude (air)
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Puc. 1. Monenb nBUXEHUA CMECH BO3yXa Puc. 2. CxopocTHas Moeb JBUKECHUS BO3TY
C MUKpPOYaCTHUIIAMU B 30HE 00pabOTKH

Ha nx ocHoBaHuU ObLIa CMOJETMpPOBaHa 00padaThIBaroIIas CTPys, 3aOJIHSAIOas] 00bEM MUKPOYAC
y4ETOM Pa3peKeHUs IMIOTHOCTH MOTOKA B MOTPAHUYHOM CJI0€ CMECh-BO3yX. J{JI1 ONTUMHU3AIMY PEI
KOJIMYECTBO JIEMEHTOB cokpaieHo j10 400, mocie 4ero oHu ObLIA BRIPOBHEHBI BIOJb MTOBEPXHOCT
IIPU ATOM MPUCYTCTBYET MEPECECUCHNE FIEMEHTOB KaK MPU MHOKECTBEHHOM y/Iape B MOTOKE [4].
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Puc. 3. Moaenbs 00pabaThIBaroIIero NoToka Puc. 4. PactipeniesieHue 0CHOB
(Bxirouaet 2000 yacTuiy) JIpoOU B MOTOKE (SIAPO U MOTPaH

Crajib KOHCTPYKIUOHHAS CniaB TutanoBbiii BT22

7850 4620
2E+11 9,6E+10
0,3 0,36

= 9,3E+8

Puc. 5. Pe3ynbsrupyromas Moaenb Tabn. 1. CBolicTBa MaTepu



Pe3yabTarbl M 00CYKACHUE

ANSYS

2020 R2

Puc.8. Obmas nedopmarius nocie o0padoTKH (3 MIAPUKOB)

ANSYS

2020 R2

Puc.7. HanpsbxeHusi, BHECEHHBIE B 00pabaThIBaeMyIO Puc.9. Hanpsbxenus, BHeCceHHbIE B 00padaThiBaeMy O
MHOBEHXHOCTDH MOBEDXHOCTLAS IHIADUKOB




Mopean 1 Mopean 2
(400 MUKpPOIIAPUKOB yIAPAKIIKUX | (5 MUKPOIIAPMKOB YIAPSAIOUIUX B
10 MOBEPXHOCTH) MAaJIyI0 00J1aCTh)

MakcumaJjibHas aedopmanusi, MM 3,29- 1072

Hanpsixenusi, MIla

Tabn. 2. CpaBHUTEIBHBIN PE3YNIBTAT pacyeTa

B pesynbrare pacuera HaOMIOIAETCS COBIAICHUE 3HAYEHUM MPU MOCTAHOBKE yJapa €AMHUYHBIMU IIapU

P MHOTOKPAaTHOM yJape Mo MI0CKoCcTU. Onupasich Ha 3TH TaHHBIE, MOKHO CJI€TIaTh CIEAYIOUIUNA BHIBO: CXO
penieHust 111 00pabOTKH MOBEPXHOCTH MaCCUPOBAHHBIM 00YBOM MUKPOYACTUIIAMHU COOTBETCTBYET PE3YJIbTa
MOJIYyYEHHOMY TIPH pacueTe yaapa eAMHUYHBIMU MUKpolapukamu. CienoBaresibHo, puMeHsis Meto bl DEM-cu
Wi (OTOrpaMMETPUU U MOJACIIUPYS MTOTOK HEOOXOUMON F€OMETPUHU U TPEOYEeMBbIX MTapaMeTPOB, IPU HEOOXO]
pEryaupys €ro MIOTHOCTh JJI ONITUMHU3AIUN pacyeTa, IPOCIUPOBAHUE MUKPOYACTHIL C 3aJJaHHBIM BEKTOPO
MOBEPXHOCTD JICTAIM 1a€T ObICTPHIN U HANISIAHBIN pe3yabTaT 00pabOTKU, YTO, U3MEHSISI BEKTOp 00/1yBa,

HOI[O6paTB OIITUMAJIBHBIC ITOJIOKCHUS COIId, CKOPOCTH ITOAA4YU CMCCH U BCJIIMYNHBI BHOCHUMBIX HAIIP
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