KMHEMATUYECKUX KPAEBbIX YCIOBUM, COOTBETCTBYIOIINX (GKECTKOMY» HArpyKECHUIO
NPEeICTaBUTENILHOTO 00beMa.

[TomyyeHHsie TakuM 0Opa3oM CBOMCTBA MaTepuajoB JJiA CIOEB Kapkaca |
Opekepa ObLIM MPUMEHEHBI MPU MPOBEJCHUU pacyeTa KOHTAKTHOW 3aJlay IIUHBI C
noporoit B mporpaMMHOM Kkomiuiekce ANSYS. B kauecTBe BHEIIHUX Harpy3ok
3a/1aBaJIOCh BHYTPEHHEE JABJICHHE 2 aTM. U OCEBas HArpy3ka, COOTBETCTBYIOLIAS
macce aptomoOwmsis 1 T. Pacduer mnpoBoamiics € Y4EeTOM TIE€OMETPUYECKOU
HEJIMHEWHOCTH 3a7a4H.

Cnucok numepamypui: 1. byxun b.JI. BBeieHue B MEXaHUKY MHEBMATUYECKUX MIKUH. — M: Xumus,
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MOPIBHSIJIbHUMA AHAJII3 MATEMATHYHUX MOJEJIEHR
EPEKTUBHUX 3CYBHUX XAPAKTEPUCTHUK BOJTOKHUCTHUX
KOMIIO3UTIB

Beryn. IlpoGnemMa Bu3HaueHHS €(DEKTUBHUX XApaKTEPUCTHUK KOMIIO3UTA IO
3a/IaHUX XapaKTEPUCTUKAM HOTO KOMIIOHEHTIB 3HAXOAUTHCS B LIEHTP1 yBaru 0aratbox
nociipkeHb. OAHUM 13 METOAIB TOOYJOBM MAaTE€MaTUYHOI MOJENl MeXaHIYHUX
BJIACTUBOCTEHN (METOJI CTPYKTYPHUX MOJIeNieil) YMOBHO IIPEACTaBIsi€ MaTepiai y BUI
CTPYKTYpH, SKa CKJIAJA€ThCS 3 TMPOCTUX, 3a3BUYall OJHOMIPHHMX, €JIEMEHTIB,
3’€JHAHUX MapajiesibHO 4M (1) mociiI0BHO. KOMIO3UTH MaloTh peanbHy CTPYKTYpPY 3
BIJIOMUMH TapameTpamMu. ToMy 3aCTOCYBaHHS J0 HUX TaKUX CTPYKTYPHHX MOJENEH
JopeyHo. BaXIMBHUM JOCTOTHCTBOM CTPYKTYpPHHX MOJIENEH € Te, M0 iX TIMoTe3u
3aCTOCOBYIOTHCSA 1 0 HE MPYKHUX KOMIIO3UTIB, a TaKOX y3araJibHIOIOTHCS Ha HE
OJIHOBICH1 HaNpy>KeH1 CTaHHU.

IlocTtanoBka 3aaauvi. PosrissHemMo ojHOHAIpaBICHUM Oe3rmepepBHO
apMOBaHW KoMMO3WT. B MikpoMacmitabi — 1€ HEOAHOPITHUN 130TPONMHUN YU
TPaHCBEpPCAbHO-130TPONHUIT  Matepian 3  MoayieM 3cyBY Gi3=Gp3=G(X1,X2).
HeomnopiaHicTh — ABOsIKO-TIEpioIMYHA 3 TiepiogamMu 2a; 1 2a; 110 KOOpAUHATAX X1 1 Xo.
IlepenbayaroThCsi TakoX JBI CHUCTEMU IUIOIIMH CHUMETPli HEOJIHOPITHOCTI,
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OpPTOTOHAIBHUX BICAM X1 1 X2.
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Puc. 1 — MiHiManpbHHUI TIpEeICTaBHULIBKUI OCEPEIOK

HeoOxigHo, oTpuMaTu 1 MOPIBHATH MIX CO00I0 e(eKTHBHI MOAYIl 3CYBY
KOMITIO3UTA 110 Pi3HUM CTPYKTYPHHM MOCIISIM.

MaremaT4Ha MOAeJIb.

1.1 CraTu4HO y3roa:KeHa MoJejlb

L1 Mmozienb ysBIsiE OCEPEIOK HECKIHYEHHOIO KUIBKICTIO MapaielbHo 3’ € JHAaHUX
eJIEMEHTApHUX IapiB TOBIIUHOK UXy, SIKi CKIIAIAIOTHCS 3 MMOCIIIOBHO 3’ €THAHUX
€JIEMEHTIB MaTepiaiiB KOMIIOHEHTIB (puc. 2 — a)

a 6
X, 1*2
a a
y SI“ ’ ‘AF—‘ Sﬂ]
| N —\ A~
St \ Xy o X
0 0

aj aj

dx;

Puc. 2 — CtpykTypHi Mojeni

1.2 KineMaTH4HO y3ro:KeHa MojieJib

[{s Momens mTpencTaBiiie OCEPEAOK HECKIHUEHHOIO KIIBKICTIO TOCIIIOBHO
3’€IHAHUX EJCMEHTApHUX IIapiB TOBIIMHOIO OXj, SKI CKJIAJAIOTHCS 3 MapajieiibHO
3’€JTHAaHUX €JIEMEHTIB MaTepialliB KOMIIOHEHTIB (puc. 2 — 0)

1.3 Moaesan Banina.

J{nst BU3HAYEHHSI MOB3/I0BKHBHOTO MOYJIsl 3cyBY Banin I'. A. mpononye
dbopmyny siKa y SBHOMY BHJIi BpaxOBY€ BIUTUB Ha MOYJIb 3CYBY THITYy YIIaKOBKH
Marepiainy.

1.4 MopenawBanHs noB3aoB:kHboro 3cyBy B IIK ANSYS ta B mporpami
Hanucanii y Delphi.

Po3paxyHOk B IUX Tporpamax HpOBOIUTHCS METOJOM KIHIICBHX CIIEMCHTIB.
MonynioroThCsi MIHIMAIBHO TIPEICTABHUIIBKI OCEpPEAKH, Ta pO30MBAIOTHCA Ha
KIHIIEBO-€JIEMEHTY CITKY (puc. 3,puc. 4). Jlns pimenHs anTuruiockoi 3agadi B [1K
ANSYS npoBoauThCsl aHANIOTIS 13 33/1a4€0 TEIJIONPOBIAHOCTI [4]. A 11t pillieHHS B
nporpami Hamucaxii y Delphi, mMozaemoBaBcs MOB3MOBXKHIM 3CYB BiJl OJWHHYHOTO
HABAHTAXKCHHSI.
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Puc. 3 — KinneBo-enemenra citka B [IK ANSYS
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—— pesymimani & Delphi pesynmany 8 ANSYS
— — Popuyna Buanina y mpembory HAGTUOCeRHI — peqynsmamy € Delphi

a §)
. . . . . & . . .
Puc. 5 — 3anexHicTh 6€3p03MipHOI MiIATIHBOCTI KOMITO3UTA (13 BiJ BiTHOCHOT
IiIaTIMBOCTI BOJTOKHA (f ipu y=0.5: a - I KPyTJIOro BOJIOKHA; O — KBaJApaTHOTO

BucnoBku. Ha rpadikax BHIHO, 110 y BCiid 00J1acTI BU3HAYEHHS BHJIKA
3Ha4YE€Hb M1JATIUBOI dKOPCTKOCTI JJIsl KOMITO3UTIB 3 KBaJpPaTHUM IMEPEP130M BOJIOKOH
CYTT€BO BYXKE€, HDK JJIi KOMIIO3UTIB 3 KPYIJIUM Mepepi3oM, 1 Moke OyTH MpHUIHSATA
JUTSl IPAKTUYHOTO 3aCTOCYBAHHS.

Takox cmig BigMiTUTH, MmO pe3yasTatd otpuMmani B IIK ANSYS, ne
BIJIPI3HAIOTHCS BiJl pe3ybTaTiB OTpUMAHKUX B Tporpami Hamucanuii B Delphi, Tomy
I €KOHOMIT yacy po3paxyHky, 3actocoByBaTd [IK ANSYS He BurinHo

Cnucoxk gireparypu: 1. Ilob6edps b. E. MexaHuka KOMIIO3UIIMOHHBIX MaTepuaioB. — M.: M31-Bo
MockoBckoro yH-Ta, 1984. — 336 c., 2. @edopos B. A. CTpyKTypHBIE MOJEIHU MPOJIOIBLHOTO
CIBATA  OJHOHANPABJICHHBIX  KOMIIO3UTOB  CHMMETPHYHOrO  CcTpoeHuss //  MexaHuka
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DEHNIEHKO A. B., AJIEXHHA C. B. xaHJ. TEXH. HayK

MOBBIIIEHUE BE3OMMACHOCTH CYXOI'O XPAHEHUS
OTPABOTAHHOTI'O SIAEPHOI'O TOIIMBA TYTEM
MOJEPHU3AIIMU BEHTUJISIIIMOHHON CUCTEMBI
KOHTEWHEPA

EnunctBenHoe B VYKpaumHe CyXO€ XpaHWIMINE OTPaOOTAHHOTO SIAEPHOTO
torumBa (CXOST) skcmmyarupyercst yxke 6onee 10 ner Ha 3amopokckor ADC.
ExxerogHo konMuecTBO KOHTEHMHEPOB ¢ O0TpaboTaHHBIM sfiepHbIM ToruuBoM (OST),
pa3MelaeMbIX Ha TUIONIAJIKE XPaHEHUS, YBEIMYMBACTCS, YTO TPeOyeT MPOBEICHMUS
JOTIOJIHUTENBHBIX UCCIIETOBAHUM MO0 00ECIEUEHNI0 OE30MACHBIX TEIIOBBIX PEXUMOB
XpaHEHHSI.

AHanmu3 yCIOBUM OKCIUTyaTalldd BEHTUJIUPYEMBIX KOHTEHHEPOB CYXOTO
xpanenusas OSAT na mmomanke 3anopoxckor ADC moka3al BO3MOXKHOCTh
CYILLIECTBEHHOT'O BIUSHUA BETPa Ha TEIJIOBOE COCTOSHHE KOHTEHHEPOB U PE3yIbTaThl
TEMIIEpaTypHOro  KOHTpoJisi.  CrenoBaTenbHO,  HEOOXOAMMO  MPOBEACHHE
JOTIOJTHUTENbHBIX MCCIEOBAHUN TEIUIOBBIX M Ta30JMHAMUYECKUX IPOIECCOB C
LEJIbI0 MUHUMM3ALUN BO3/ICUCTBUS BHEUIHUX MOTOJHBIX (DAKTOPOB HA TEMIEPATYPY
OTpa0OTAHHBIX TOIJIMBHBIX COOPOK, Pa3MEIIEHHBIX BHYTPH KOHTEIHEPOB.

B pobore OCHOBHOE BHHUMAHHME YJIEJICHO AaHAIM3y KIUMATUYECKUX
0CcOOEHHOCTEeN pervoHa, riue pacnoioxena miomanka CXOAT, a Takxe pa3paboTke
crioco0a moBbIeHUsT (G (HEKTUBHOCTH BEHTUISIMOHHOW CHUCTEMBbI KOHTEHHEpa B
YCIIOBHUSIX BO3JEWCTBHS BHEIIHETO BETPOBOro nortoka. IlocTaBneHHas 3agada
periaiach B JIBa dTara:

— aHaJIN3 METEOPOJOTUUYECKON CUTYallMM B PETHOHE C OLIEHKOM BIIUSIHUS BETpa
Ha TEIUIOBOE COCTOSIHUE KOHTEMHEPA;

— pa3paboTKa U MOJIEIUPOBAHUE 3AIIMTHON CHUCTEMBI ISl TMOBBILICHUS
3¢ (PEeKTUBHOCTU pOOOTHI BEHTUJISIITUOHHOW CUCTEMBI KOHTEHHEpA.

Pe3ynbpTaThl, MOJyYEHHbIE B XOJE€ PEIICHHS 3a/layd, IMO3BOJWIM OLICHUTH
CTENEHb BIIMSHHUS BETPOBOTO BO3JIEUCTBHS HA MAaKCUMAaJbHBIE TEMIEPATYpPhl
OTpa0OTAHHBIX TOITUBHBIX COOPOK, Pa3MEIIEHHBIX B KOHTEHHEPaxX XPaHEHUS.

[IpoBeneHHbIE HCCIENOBAHUS HMMEIOT OOJBIIOE 3HAUEHHE MJisi Oe30macHoOM
skcrutyataniui CXOSAT u MoryT cinykuTh 0a30il s pa3paOOTKH METOAO0JOTUH
MPOTHO3UPOBaHUS TEII0oBOTO coctosiHus OST mpu cyxoM XpaHEHUWH B Pa3IMYHBIX
MOTOJHBIX YCIOBHUSX.
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