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Mup BBICOKHMX TEXHOJIOIMM U TEXHUKH 110 3aKOHAM IPUPO/Ibl HE MOXKET HAXOAUTHCS HA OJJTHOM
MecTe, I[03TOMY [OMHMO TPaJULUOHHOIO  aBTOMOOWJIBHOTO  TpPAHCIOpTa  IOSBUIIUCH
AJIEKTPOMOOMIIN, 3JIEKTPOMOTOLMKIIBI M JApPYrde TPAHCIOPTHBIE CPEACTBA C 3JICKTPUUYECKUM
UCTOYHUKOM INHTaHWA. BBHIy cO30aHMS DJIEKTPUYECKHX TPAHCIOPTHBIX CPEACTB Kareropuu L,
MOSIBIISICTCST HEOOXOAMMOCTh B pa3padOTKe M MPOM3BOJICTBE TATOBBIX aKKyMYJISITOPHBIX Oarapei
(TAB). TsaroBele akKyMyJISATOpHbIE OaTapeu MO CBOEH KOHCTPYKLHMM JOJKHBI OOecreduBaTh psijg
TpeOOBaHUH, BBIIBUTAEMBIX K 3JICKTPUYECKAM TPAHCIIOPTHBIM cpencTBaMm Kareropuu L. Tsrosas
aKKyMyJIITOpHasi Oarapess B COCTaBe JJIEKTPUUYECKOrO0 TPAHCIIOPTHOIO CpEICTBA JOJKHA
obecrieynBaTh MaKCHUMaJbHBIA 3amac Xoia (BBICOKAas SHEPrOEMKOCTh) M HMETh JIOCTaTOYHYIO
IPOYHOCTh JJIsi o0ecredeHuss Oe30MacCHOCTH TPAaHCHOPTHOro cpenactBa kareropuu L. s
BBITIOJIHEHUS JTAHHBIX TPEOOBaHUM, OJJHUM M3 KOTOPBIX SIBJISIETCSI CHUKEHHUE MACChl KapKaca TATOBOM
aKKyMyJaTopHOW Oarapen. OIHUM U3 METOAOB 10 ONTHUMHU3ALUU MAacChl 3JIEKTPUYECKOTO
TPaHCIIOPTHOI'O CPEJCTBA, B TOM YMCJIE KapKaca TArOBOM aKKyMyJSTOpPHOH Oarapeu sBisieTcs
TOIOJIOTUYECKasi ONTUMU3ALUS KOHCTPYKLUH.

CHMKeHUe Macchl TATOBOM aKKyMYJIITOPHOM OaTapeu MO3BOJIUT IOCTUYb YBEIMUEHHUE 3araca
X0J1a MIEKTPUYECKOTO0 TPAHCIOPTHOT'O CPEACTBA KaTeropuu L, 4To B cBOIO 04Yepeb MOJI0KUTEIBHO
OTpa3uTCs Ha SHEPrOdPPEKTUBHOCTH HIEKTPOMOTOIIHKIIA.

[lenpto  TOMOJOIMYECKOM  ONTUMM3ALMM  SIBJISIETCS  ONPENEICHUE  ONTHUMAaJIbHOIO
pacnpeseneHuss MaTepuaiga B 00JacTH TNPOEKTUPOBAHUS MpPU  3aJaHHBIX Harpyskax ¢
YIIOBJIETBOPEHUEM KPUTEPUEB ONTHUMM3ALNH, HHAYE TOBOPS OMPEIEIICHUE JTYUIIEro HCIIOJIb30BAHUS
MaTepuaa Ui UCCIIeyeMOro 00beKTa WM KOHCTPYKIUH, TaK, YTOOBI 11esieBast QyHKIUS apameTpa
MMeNa MaKCUMaJIbHOE NI MMHUMAJIbHOE 3HAUEHHUE NPU HAJIMYUY CYILECTBYIOIINX OTPaHUYEHUM.

B Hacrosimee BpemMs M3BECTHBI CIEAYIOIIHE OCHOBHBIE METOABI TOINOJOTMYECKON
ontumuzarmu: SIMP (TBepawiit M30TponHbId MaTepuan c¢ neHanusauueit), ESO (3BomormonHas
CTpyKTypHasi ontumusanus) u Level-Set (MeTon ycTaHOBIEHHS YPOBHSA) W HUX pas3InyHbIC
KoMOMHaMu. JlaHHBIE METOJbl UMEIOT OCOOEHHOCTH, HO B TO K€ BPEMS TECHO CBSI3aHBl MEXIY
coboit. [1]

JlaHHBIE METO/1bI ONITUMHU3AIIUHN UMEIOT CX0KHE TPYAHOCTH: IPOOIEMY «IIaXMaTHOM JOCKUY,
T.. 00pa3oBaHUs B TeJ€ KOHCTPYKIMHM HE CBA3aHHBIX OOBEMOB MaTEpUajOB, 3aBUCHUMOCTH OT
CETOYHOro pa3OueHust U MpobiieMy JIOKAIbHOTO MUHUMYMa. [l pelieHust TaHHOM NMpoOsieMbl B
CTaThe MPEACTABIIEH AJITOPUTM TOMOJIOTMYECKON ONTHUMM3alMs Ha mpuMepe neranu kapkaca TAB
anekTpoMoTonukia Aurus Merlon.

IIpenyiaraeMplil aJITOPUTM TOIOJOTHYECKONM ONTHUMU3ALMM TOJPa3yMEBAET BBIIOJIHEHUE
CHEAYIOIIUX ACHCTBUM:

1. Co3maetcst ycioBHasl TEOMETPHUS JIETAM ¢ HEOOXOIMMBIM OTPaHUYEHHBIM 00bEMOM U €TO
MaTEPUAJIOM.

2. IIpoBouTes nepBast UTEpalys IPOYHOCTHBIX PACYETOB C YYETOM BCEX BHEIIHUX HArpy3o0K,
JEMCTBYIOIMX HA JAHHYIO JETAIIb.

3. Ilo pe3ynbpTaTam nepBoy UTEpaIy MPOYHOCTHBIX PACYETOB IPOBOINUTCS IIEPBast UTEPALUS
TOIIOJIOTMYECKOM onTumuzanmy. Ha [JaHHOM »Jrame 3agaercs LEJIeBOE€ CHUXKCHUE MacChl B
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MPOIIEHTHOM COOTHOILICHUHU U YKa3bIBAIOTCS MapaMeTpbl HEOOXOAUMBIE Ul yueTa Te€OMETPUYECKIX
[apaMeTPOB JETAJIH.

4. Ha OCHOBaHMH TOIIOJIOTUYECKON ONTHUMHU3ALUHN (B TEPBOM HPUOIIKEHHH) CO3AETCs
onTuMHu3upoBaHHas 3D MoJenb KOHCTPYKIUH, YUUTHIBAIOIIAsl TONOJOTHUECKYIO0 KAPTHHY.

5. [IpoBoauTes 2 uTepalysi IPOYHOCTHBIX pacdyeToB ¢ yueToB oOHOoBIeHHOW CAD moaenu
KOHCTPYKLIMU M IPUHUMAETCS PelIeHrne 00 UCII0Ib30BaHUN/JOPA0OTKH JETaNH.

6. IIpoBomuTCS 2-51 TOMOJOTHYECKAss ONTUMHU3AIMS HM3MEHEHHOW KOHCTPYKIHMU C Y4ETOM
HEM3MEHHOM Macchl B KOHCTPYKIMHU (1leJIeBasi Macca yKa3bIBaeTCsl B IIEPBOM UTEpALMHN).

7. llo pe3yapTaTam 2-ii UTEpaluMU MCCIEAYETCS HEPa3pbIBHOCTh MaTepuajla B
TOIOJIOTHYECKOM JiepeBe. Mcxoas M3 3TOro NMpUHUMAETCs pelIeHHE HO A0PabOTKH TI'e€OMETPHH
KOHCTPYKIIMU U TIOBTOpA IYHKTOB 5 M 6 m10O0 3aBepIIaeTcsi TEOpEeTHIECKask MPOBEpKa reOMETPUHU
JeTaly Ha IMPOYHOCTb, JKECTKOCTb U Jajiee MEepPexXoJuM K IMPaKTHUECKOW SKCIEepUMEHTaIbHON
IPOBEPKE.

B pesynbrate npuMeHeHHs IaHHOI'O aJropuTMa yJaloch CHU3UTh Maccy JETald KapkKaca
TATOBOM aKKyMYJISTOPHOH OaTapen anekTpoMoTonukiia Ha 25-50%.
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Abstract. The world of high technology and technology, according to the laws of nature,
cannot be in one place, therefore, in addition to traditional motor transport, electric cars, electric
motorcycles and other vehicles with an electric power source have appeared. In view of the creation
of electric vehicles of category L, there is a need for the development and production of traction
batteries (TB). Traction batteries by their design must meet a number of requirements for electric
vehicles of category L. The traction battery as part of an electric vehicle must provide a maximum
power reserve (high energy consumption) and have sufficient strength to ensure the safety of a
category L vehicle. To meet these requirements, one of which is to reduce the weight of the traction
battery frame by using light alloy materials. One of the methods of modeling the power elements of
the frame with the same geometric scheme, but using different materials (non-ferrous alloys), is also
used. There is a theoretical simulation of external loads on these power elements and a comparison
of parts with different materials. Reducing the mass of the traction battery is one of the ways to
increase the efficiency of electric vehicles of category L. In addition to increasing the power reserve,
reducing the mass and inertia indicators of the power part of the TB leads to improved
maneuverability and controllability of an electric vehicle. As is known, the location of the traction
battery on an electric vehicle of category L affects its center of gravity and layout, which in turn can
affect controllability and aerodynamic, as well as traction and speed properties.
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