MHUHUCTEPCTBO OBPA3OBAHUS PECIIYBJUKHU BEJAPYCh
BEJIOPYCCKHH T'OCYJIAPCTBEHHBII YHUBEPCUTET
MEXAHUKO-MATEMATUYECKHUU ®AKYJBLTET

Kadenpa Teopernyeckoii ¥ NPpUKJIATHON MEXaHUKHU

JIOBBIIII
Aunexcanap MakcuMoBHUY

AHHOTaIMs K TUTIOMHOMN pabore:

KOMIIBIOTEPHOE MOJAEJINPOBAHUE HAITPAKEHHO-
JTE®OPMHUPOBAHHOI'O COCTOSTHUSI BJIOYHBIX KOHCTPYKIIUIA

Hayunsbiii pykoBOIUTEND:
Crapumuii mpernojaBaTeib
T. A. MakaeBa

Munck, 2024



AHHOTALIUS

Junnomuas pabora coaepxkut 50 crpanun, 24 pucyskos, 10

HCTOJIb30BAHHBIX HCTOYHUKOB.
KroueBbie CJIOBA: METO/] BJIOYHbIX OJIEMEHTOB,

HAIIPSDKEHHO/JE®OPMUPOBAHHOE COCTOSHUE, 3BE3JIA
[IPUBOJTHOU CTAHLIUN.

Lenpto qUIIOMHON pabOThI SBIISIETCS:

® HN3Yy4YUTb U OCBOUTH HOBBIU BEIYUCIUTEIBHBIN MCTOA,

® IMPOBCCTHU aAHAJIN3 HaHpH}KeHHO-I[G(l)OpMHpOBaHHOFO COCTOAHUA

CIIO>KHOM JI€Tau;

. CPaBHUTH Pe3yJIbTaThl ¢ KOHTHHYAJIbHBIMH METOJIAMU;

. C/CNIaTh BBIBOJIBI.

B nmumnmomHolM  pabore OBTM  W3YYEHBI METOJBI  MOJICIHUPOBAHHMS
HaANPSDKCHHOS(OPMUPOBAHHOTO  COCTOSIHMSL ~ MaTEpPHAJIOB  HEOJHOPOJIHOM
CTPYKTYpBbI Ha MpUMepe 3B€3/1bl IPUBOHOMN CTAHIIMU, UCTIOJIb3YEMOW B CEIHCKOM
X03siUcTBEe. JI7si MOCTMO>KEHMsI TMOCTaBICHHOW 1€ OBLT MCIOJIB30BaH METOT
onounbeix anemeHToB (MBD) B mporpammubix maketax ANSYS Workbench,
SolidWorks u 3DEC. B pe3ynbrare uccinemoBanus Obia co3/iaHa MOJIETb 3BE3/bI
IPUBOJHOM CTAHIIMU, ONIPEACIICHO €€ HANpPsHKeHHO-Ie(hOPMUPOBAHHOE COCTOSTHUE
IpU 33JaHHBIX HArpy3Kax, a TaKke pa3padoTaHa yrnpaBIsiolias mporpamma Jjis ee
u3rotopieHus Ha Qpeseprom cranke ¢ UIIY. Ilpaktuueckoe 3HaueHHE PabOTHI
3aKJTFOYAETCs] B BO3MOXXHOCTH ONTUMHU3AIMN KOHCTPYKIIMHM 3BE3/IbI TPHUBOJIHOMN
CTaHIIMH, TIOBBIIIICHUSI €€ MPOYHOCTH M JIOJITOBEYHOCTH, a TAK)KE€ aBTOMATHU3AIMU
mpoliecca ee Mpou3BOJICTBA.

JumiomMHas ~ paboTa  HOCHT  HEMOCPEICTBEHHO MPAKTUIECKYIO
HaMpaBlIeHHOCTh.  [lomydeHHBIE  pe3yNbTaThl MOTYT  HWCIOJNB30BAThCS B

IIpOnU3BOACTBC.



AHATALBIS

Jpimnomuas padora 3msmrgae 50 craponak, 24 mantonkay, 10 BeIkapbICTaHbIX
KPBIHILI.
KmrouaBeist  cimoBel:  METAJI  BJIOKABBIX  3JIEMEHTAY,

HATIPYKAHA-ID®APMABAHBI CTAH, 30PKA [IPLIBAJIHA
CTAHLIBIL

Mbrait ApITIOMHAN Mpalsl 3'ayJIgena:

. BBIBYUBII[b 1 aCBO1I[b HOBBI BbIJIIYAJIbHBI META];

) npaBeclll aHajli3 Hampy)XaHa-a3(gapMaBaHara cTaHy CKJiajaHail
JPTaN;

. napayHallb BbIHIKI 3 KOHTUHYaJIbHBIMU METaJjaMi;

. 3palillb BHIBA]I.

Y aplioMHail mpambl  ObUTI  BBIBYYaHBI METaJbl  MaJIdJIIBaHHS
HanpyxaHaadgapMaBaHara CTaHy MaTIpbIsiIay HeaTHAPOIHAN CTPYKTYPHI Ha
NPBIKJIA3€ 30pKi MPbIBaIHAN CTAHIIbII, IKask BBIKAPBICTOYBACIIIA ¥ CEeITbCKAM
racnaaapubl. [ qacArHEHHS macTayJieHald MIThI ObIY BhIKAPHICTAHBI METa]
osokaBbIx anemeHTay (MbBD) y mparpamubix naketax ANSYS Workbench,
SolidWorks 1 3DEC. V BeIHIKY 1acienaBaHHs Obljia CTBOpaHa MaJdiIb 30pKi
NpbIBaJHAl CTaHIIBI, BBI3HAYaHA s¢ HampykaHa-ad(apmaBaHbl CTaH IIPbI
3aJIaJI3CHBIX Harpy3Kax, a TakcaMa pacrpaliaBaHa Kipyrouas mparpama Jis sie
BeIpaOy Ha (paszepubiM ctanky 3 UIIY. IlpakTbiyHae 3HA4YdPHHE Mpallbl
CKJIaJlaeiiiia ¥ MardeIMacili anThIMi3ambli KaHCTPYKIIBII 30pKi TpbIBagHAN
CTaHIIbli, TAaBBIIIDHHSA s€ TphIBAJACIll 1 JayraBedHacili, a Takcama
ayTaMaTbI3allbli IPAIACY € BHITBOPUYACIII.

JIpITUTOMHAS TIpalia HOCiIlb Helmacpa3/IHa MPAKTHIYHYI0 HaKipaBaHACIIb.

ATpbIMaHbISl BEIHIKI MOTYIIh BBIKAPBICTOYBAIIIA ¥ BHITBOPYACIII.



ANNOTATION

The diploma work contains 50 pages, 24 figures, 10 sources used.
Keywords: BLOCK ELEMENT METHOD, STRESS-STRAIN
STATE, DRIVE STATION STAR.

The purpose of the thesis is:

. To study and master a new computational method.
. To analyze the stress-strain state of a complex part.

. To compare the results with continuum methods.

. To draw conclusions.
The thesis studied methods of modeling the stress-strain state of

materials with a heterogeneous structure using the example of a drive station
star used in agriculture. To achieve this goal, the block element method
(BEM) was used in the software packages ANSYS Workbench, SolidWorks,
and 3DEC. As a result of the study, a model of the drive station star was
created, its stress-strain state under given loads was determined, and a control
program for its manufacture on a CNC milling machine was developed. The
practical significance of the work lies in the possibility of optimizing the
design of the drive station star, increasing its strength and durability, as well
as automating its production process.

The thesis is of direct practical relevance. The results obtained can be
used in production.



