EHEPTETUYHI TA TEIVIOTEXHIYHI TIPOLJECH H YCTATKYBAHHA
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CONIOCTABJIEHME 2D- Y 3D PACYETHBIX MOJIEJIENA OLIEHKH
OCTATOYHOI'O PECYPCA BBICOKOTEMIIEPATYPHBIX
3JEMEHTOB TAPOBOM TYPBEUHBI

IIpoBeneno comocraBienue 2D- u 3D pacdyeTHBIX MOJENEH OLEHKH OCTaTOYHOro pecypca
BBICOKOTEMIICPATYPHBIX 3JICMCHTOB IMApOBOW TYpOWHBI OONBIION MOIMHOCTH JUIS MPOJAJICHUS 3KCIUTyaTallld
sHeproomokoB. [TokazaHo, 94TO U pacyeTHOM OIICHKH OCTaTOYHOrO pecypca poropoB LIBJl u LIC/] moryT OBITH
ucnonp3oBanel 2D wmomemn. Jna  kopmycoB IIBJl, LCJ, a Takke xopmycoB ximamaHoB ACK
(aBTOoMaTm3upoBaHHbIH cronopHEi kinamaH) [[B/] m A3K (aBromaTu3upoBanHsIi 3ammTHB Kinanad) LICII Hago
HCTIONB30BaTh 3D MoJAeIH U3-3a CIOXKHOCTH MX KOHCTPYKLUH, HAMNYMs (IIaHIEB TOPH3OHTAIEHOTO pa3beMa U
0cOoOEHHOCTE TeYeHUs padovero Tena BHyTPH KOPITYCOB.

KiroueBble c10Ba: 0CTaTOYHBIN pecypc, BEBICOKOTEMIIEpaTypHBIE 3IEMEHTHI ITapOBOil TYpOHHEI, pOTOpP,
KOPITYC, IIFJTHHJIP BEICOKOTO JABJICHUSI, IIMIMHAP CPSIHETO JaBICHUS.

Beegenne. BricokoTreMiepaTypHble 3J€MEHTHl LMIMHAPOB Bbicokoro (LIB/l) u
cpeanero (LICJl) maBnenus mapoBoit Typouns K-200-130 JIeHMHTpaackoro MeTauimuecKoro
3aBOJIa MOJIBEPralOTCsl BO3ACHCTBHIO BBHICOKMX TEMIEPATYyPHBIX HArpPy30K HA CTAllMOHAPHBIX
peXuMax W 3HAYUTEIBHBIX TEMIIEPATYPHBIX CKAYKOB Ha MEPEMEHHBIX PEXKHMaxX paloOTHI.
CTOMMOCTB 3TUX AJIEMEHTOB MapOTypOMHHOW YCTAaHOBKHM 3HAUMTENbHA, a HaJeKHas paboTa
ompezenser  pabOTOCMOCOOHOCT,  Bcero  dHeprobioka. B cBBum ¢ 3THM,
BbIcOkoTemneparypuble smemMentsl [BJI u ILCJH B ocHOBHOM 00yciaBiIMBarOT
UHAMBUIyaJIbHBII PECYpC SHEPreTH4eckoro oOOpyAOBaHHUA U TPEOYIOT KOMILIEKCHOTO
o0crenoBaHus COTIAaCHO HOPMATUBHBIM JToKyMeHTaMm [ 1-3].

[Ipn npoBeaeHMM YUCIEHHOTO 3KCHEPUMEHTA IO PACUYETHOH OLIEHKE OCTaTOYHOIO
pecypca BBICOKOTEMIIEpAaTYPHBIX 3JIEMEHTOB MapoBoW TypOuHBI MomHOCThI0 200 MBT B
KauecTBE pPAaCueTHbIX MoOJeNed Ui  ONpeAeNeHUus TEIUIOBOr0 M HalpsyKEHHO-
ne(OpPMUPOBAHHOTO COCTOSIHUSL C HCHOJB30BAaHUE MPOrpaMMHOTO Komiuiekca ANSYS u
COSMOSWorks ncnionb30Baauch AByXMepHble (2D) u tpexmepHsble (3D) mpocTpaHCTBEHHBIE
ananoru [4-6]. Takoil moaxon o0ycloBIEH, C OJHOW CTOPOHBI, HEOOXOAMMOCTBIO Hanbomee
MOJIHO OTPa3UTh B MOJIENH BCE OCOOEHHOCTH KOHCTPYKILIUU POTOPOB, KOPIIYCOB U CTOINOPHBIX
knanaHoB (Bl u LICJ] mapoBoii TypOunbsl momHocThio 200 MBT. C apyroit cTopoHsl,
MUHUMHU3UPOBATh IpPU BO3MOXKHOCTU 3arpaThl omepatopoB I[IOBM mpu co3znanumn
IIPOCTPAHCTBEHHBIX AHAJOrOB, 3aJaHUM MaccuBa HecTtauuoHapHelix [Y 1o Bcem
HCCJICAYEMbIM TOBEPXHOCTSIM, a TaKXKe 3aTpaThl MAIIMHHOTO BPEMEHHU NPH MPOBEACHUHU
KOMIUIEKCa pPAacyeTOB MO BCEM XapaKTEPHBIM THUIIAM MYCKOB U3 Pa3IUYHBIX TEIUIOBBIX
COCTOSIHUI. YCJIOXKHEHHE pPacyeTHhIX MOJEJIEH JUTHIX 3JEMEHTOB NMapOBbIX TYpOMH, TaKUX
kak kopmyca u knamana [IBJl u LUCJl, nocturaetrcst co3ganueM B peaaktopax (4AVTOCAD,
Solid works w n1p.) TpexXMepHBIX MOJENIEH SHEPreTHUYEeCKuX OOBEKTOB C (iaHIaMu
TOPU30HTAIILHOTO pa3beMa, marpyOkamMu 0TOOPOB, ApEHAKEN U T.1.

IlocTanoBka 3a1aum, HeJdb HCCIEA0BAHUSA

ConoctaBnenue 2D- u 3D pacyeTHbIX MOJENIEW OLEHKH OCTaTOYHOIO pecypca
BBICOKOTEMIIEPATYPHBIX 3JIEMEHTOB MAapOBOM TypOMHBI OOJIBIION MOIIHOCTH ISl TPOJICHUS
9KCIUTyaTalliu YHEPrOOIOKOB 1 000CHOBaHHBIN BHIOOP PacueTHBIX MOJEIEH.
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Pacuernoe ucciaenoBanue temiooro (TC) um HanpsizkeHHO-1e()OPMUPOBAHHOTO
coctosinus 1m0 2D- u 3D pacyerHbiM MoaensM. CpaBHeHUe Iojied Temneparyp npu 2D u
3D mopenupoBanuu potopa Beicokoro maeneHus (PBJI) mapoBoit Typomnsr K-200-130 B
XapakTepHbI MOMEHT BpeMeHH (T = 2460 c) nis pexxuma mycka no tuny HC-2 nokassiBaer,
YTO pacxoxaeHue TemreparypHoro coctossuus He npessimaet 0,01 % (puc. 1-2). [Ipu stom,
pacxXoXJeHUE JaHHBIX HalpsbkeHHO-nedopmupoBanHoro coctosHus (HAC) mns PBJL B
XapaKTepHbli MOMEHT BpeMeHu coctaBiger 9,5 %. Ha oceBoii pacrouxke PBJ/] B 30He
peryiaupyomei cTyneHu B MOMEHT BpeMeHHU T = 4500 ¢ npu mycke U3 X0JI0JHOTO COCTOSHUS
(XC) cpaBuenue moneii remmnepatyp it 2D u 3D Mojeneit naeT pacxoKAeHuEe He Oosee
1,74 %.

Paznuuns HAC ana PB/L B XxapakTepHblii MOMEHT BpeMEHU He npeBblIaeT 2,5 %, uto
MIO3BOJISIET AOIYCTUTh UCIIONIb30BaHUE 2D Mo JUIsl OLUEHKH ocTaTtouHoro pecypca PB/I.
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Puc. 1 — 3D monens PBJ], myck u3 HC-2 (Iryck U3 HEOCTHIBIIIETO COCTOSIHUS),
MOMEHT BpeMeHH mporpeBa T = 2460 c: a—TC; 6-HIAC

INSYS 5.6
APR 28 2006
20:26:01
NODAL SCLUTION
3TEP=T
508 =1
TINE=2460
TEXP (AVG)
R3T3=0
PowerGraphics
EFACET=1
AVRES=Hat
SV =77.952
3UX =407.667
77.952

N33 5.6
LPR 27 2008
11:40:46
NODAL 30LUTION
STEP=1
5TB =1
TINE=2460
SINT (AVG)
PowerGraphics
EFACET=1
LVRES=Hat.
DHE =.007154
S =667189
3ME =.12BE+19
667163
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Puc. 2 — 2D monens PBJ] HC-2, momenT Bpemenu nporpesa © = 2460 ¢: a—TC; 6 -HIAC
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Hanuune pasrpy304HbIX OTBEPCTUI B MOJOTHE JUCKOB BTOPOM, TPETEW M 4ETBEPTOU
cryneHel Boi3biBaeT HeoaHopoaHOocTh TC nu H/C, otmedyenHyto B pacuetHoi moaenu 3D.

CpaBnenue nosieir remneparyp st PCJl B XapakTepHbIi MOMEHT BPEMEHU TIPH ITyCKE
HC-2 (BbIXO4 Ha HOMHHAJBHYIO Harpy3ky T = 6780 ¢) mist 2D u 3D mMoaenu mokasajio, uTo
pacxoxaenue TC ne npesbimaet 0,01 % (puc. 3—4). Pacxoxxnenue Hanpspkenuid nist PCJ ve
npesbimaet 0,5 %. B xapakrepHblif MOMEHT BpeMeHu Ui mycka o Tuny XC (Bblep)KKa Ha
1200 o6/mun T = 4500 ¢) orimmune TC u HIC cocrasmsier 2,25 % u 4,0 %,COO0TBETCTBEHHO,
YTO HO3BOJISIET JOMYCTUTh MCIOJIb30BaHHE 2D MOJenu A OLEHKH OCTaTOYHOIo pecypca

PCIL.
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Puc. 3 - TC a u HAC 6 PCJ1 (3D monens) HC-2, MmomMeHT BpeMeHH mporpeBa T = 6780 ¢

MN3T3 5.6 1
APR 28 Z00&
20:57:23
NODAL SOLUTICH
STEP=12

SUB =10
TINE=6780
TENP 147G)
R3T3=0
PowerGraphics
EFACET=1
AVRES=Nat

S =60.223
SHE =483.939
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MGSYS 5.6

APR 20 z00E
12:43:58
NODAL SOLUTION
STEP=1

SUB =1
TINE=6780
SINT (A%G)
PowerGraphics
EFACET=1
AVREZ=Hat

DHI =.006035
S =, 119E+07
SME =.271E+08
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Puc. 4 - TC a u HAC 6 PCI1 (2D moaens) HC-2, momeHT Bpemenu mporpesa T = 6780 ¢
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XapakTEepHBIM MOMEHTOM BPEMEHM CUYMTAETCS B PAaCUCTHOM MCCIEIOBAHUU TAaKOM,
KOT'JIa BO3HUKAIOT B AJIEMEHTAX MapoBOil TypOMHBI MaKCHUMaJbHbIE HANPSHKEHHUS U TPAJAUEHT
TEMIIEPATYP B ITUX TOYKAX OTMEYACTCS TAK)KE€ MaKCUMaJIbHBIM.

Hns xopryca LIB/] npu nmycke u3 HC-2 B xapakTepHblii MOMEHT BpeMeHH (Habop
Harpy3ku 5—7 MBT 1 = 2280 c) B Mmogemu 2D (puc. 5) MHTCHCUBHOCTH YCJIOBHBIX YIPYTUX
HaIpsUKEHUH MaKCHUMallbHbl B 30HE mapoBnycka u coctaBisaror 24,5 Mlla, a B mecrax
KperuieHus quadparM MeHsSIOTCs B MHTEpBatie ot 42,3-54,3 MIla.

0 METS 5.6 1 LNSYS 5.6
AFR 26 2006 APR 28 2006
20:13:05 11:25:10
HODAL SOLUTION WODAL SOLUTION
STEP=3 3TEP=1
SUB =1 SUB =1
TINE=2280 TINE=2280
TENF (AVG) SINT |aWG)
RETS=0 PowerGraphics
PoverGraphics EFACET=1
EFACET=1 LVRES=Nat,
AVRES=Nat DHX =.015637
5MN =377.955 SN =518161
SME =409.880 SHE =, 5431408
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Puc. 5-TC awn HAC 6 UBJ (2D monens) HC-2, momenT Bpemenu nporpesa T = 2280 ¢
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Puc. 6 — H/IC Hapy>KHasi a ¥ BHYTpEHHsIs1 6 TIOBEpXHOCTh HibkHel yact L[B/]
(3D mogens) HC-2, momeHT Bpemenu nporpesa T = 2280 ¢
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s xopnyca IIBJl mpu mycke u3 HC-2 B xapakTepHbIii MOMEHT BpeMeHH (HaOop
Harpy3ku 5—7 MBT t = 2280c) B Mmozenu 3D (puc. 6) npuBOAATCS HHTEHCUBHOCTH yCJIOBHBIX
YIPYTUX HapsHKEHUN B HUOKHEH mosioBuHe Koprnyca [[BJl. OOuuii ypoBeHb HaNpsHKEHUN 110
CpaBHEHHIO ¢ BepxHeil nonoBuHoil LB/l 60mbmnii Ha TOPSIIOK, XOTS XapakTep UX U3MEHEHUs
CYILLIECTBEHHO HE OTIMYAETCS.

[Ipu cpaBHEHHM 3HAUEHUI MHTEHCUBHOCTU YCJIOBHBIX YNPYIMX HampsKeHUW s 2D
Mozeneil u 3D mopeneit (puc. 5—6) 3aMETHO yBEIMYEHUE HAINpPSHKEHUM Ha MOPSAJIOK, 4TO
MOKHO OOBSICHHTH HamuuueM (IaHIeB TOPU3OHTAIBHOIO pa3beMa, a TaKKe HAIUYUEM
0O0JIBIIOr0 KOJMYECTBA NATpyOKOB OTOOpa M APYTMMU KOHCTPYKTHUBHBIMU YCJIOKHEHUSIMU
TpEXMEpPHbIX MoJeneil. MakcumallbHble 3HAY€HUS HWHTEHCUBHOCTU YCIOBHBIX YHOPYIHX
HaIpsHKEHUH BO3HUKAIOT B 30HE maposmycka (719 Mlla) u B obmactu nepeaqHux KOHIIEBBIX
ymiotTHeHui (539 Mlla) Bo BHyTpeHHEH 4YacTu BEpXHEH IMOJIOBUHBI KOpIIyca, a TaKXKe B
MecTax KperuieHus oboim nuadparm (450 MITa).

Ha mnapyxHoli uactu BepxHel mnosioBuHbl kopnyca LB/l HampsbkeHus Taxoke
3HAUUTENbHbl. 3HAUYEHHUS WHTEHCUBHOCTU YCIOBHBIX YIPYIMX HaIpsDKEHUH B MecTax
nepexojia OT Kopryca K (iaHIiaM rOpu30HTAIBHOTO pa3beMa coCTaBisoT nopsiaka 510 MITa,
B MeECTax BbIXOJAa JPEHAXKHBIX TPYyOOK OTBOJA MAapOBO3AYLIHOW CMECH M3 YIUIOTHEHUI
nopsinka 450 MIla, u B 30He MOABOASIIMX MATPyOKOB OCHOBHOIO Mapa pPaBHBI MOPSAKA
420 MIla.

OOmuit ypoBeHb MHTEHCUBHOCTH YCIOBHBIX YIpyrux Hampspkenuit B LBl mpu 3D
MOJIEJIMPOBAaHUH BBILIE B HIKHEN nosioBuHe kopryca LIB/I (puc. 6) no cpaBHEHUIO C BEpXHEH
MOJIOBUHOU (pHUC. 7). DTO MOXHO OOBSICHUTH YCIONKHEHHEM T'€OMETPUYECKON KOHCTPYKIIUU
HIDKHEW TOJIOBHHBI, HAaJMYHUEM OOJBIIOT0 KOJMYECTBA OTBOASILUX MAaTpyOKOB OTOOPOB U
pa3IMYHBIX TUMNOB JApeHaxeil. Eciau ydyecTh Halnuue B HUX KOHIEHCUPYIOLIEHCS Bllard, TO
HaNpsHKEHHO-e()OPMHUPOBAHHOE COCTOSHHE M PECypC JTHUX DIIEMEHTOB CYIIECTBEHHO
YXYIUIUTCS.

Jlna xopnyca LIB/] mpu nmycke u3 HC-2 B xapakTepHblii MOMEHT BpEMEHHU (HauaabHbIN
3Tam IMycKa U3 HEOCTHIBILIETO COCTOSIHUS Habop Harpysku 5-7 MBT 1 = 2280 c) B mogenu 3D
Ha pHC. 7 MOKa3aHbl HHTEHCUBHOCTH YCJIOBHBIX YIPYIHMX HANpsKEHUH Ha BEpXHEH MOJIOBUHE
kopnyca [[B/[. MakcumanbHble 3HAYEHUSI UHTEHCUBHOCTH YCJIOBHBIX YIPYTHUX HaNpsHKEHUI
BO3HUKAIOT B 30HE MApPOBIyCKa B O0JACTU MEPEIHUX KOHIIEBBIX YIIJIOTHEHUH M COCTaBISIOT
616 Mlla Bo BHyTpeHHEl 4acTH BEpXHEW MOJIOBUHBI KOPITYCa, a TAKXKE B MECTaX KPEIJICHUS
o6oiim muadparm nopsiaka 411 Mlla. Ha mapyxHO# yacTu BepxHei monoBuHbI Kopyca LIB/]
HalpSOKEHUs TaKXKE 3HAUUTEIbHbI W 3HAYEHUS] HWHTEHCUBHOCTH YCIOBHBIX YIPYTHUX
HaNpsHKEHUH B MECTax Iepexoja OT Koprmyca K (raHIaM TOPU30HTAJIBHOTO pa3zbeMa
cocTaBJisIOT nopsijaka 462 Mlla.

B kopnyce LICJ npu nycke n3 HC-2 B xapakTepHblii MOMEHT BpPEMEHHU (BBIXOJ Ha
HOMHHaJBHYI0 Harpy3ky 200 MBT t = 6960 c) B mogenu 2D (puc. 8) noka3ansl TC u HIIC.
VHTEHCUBHOCTH YCJIOBHBIX YHPYIMX HamlpsyKEHUH MaKCUMallbHbl B 30HE MApoOBIIyCKa M
coctapmsitoT 135 Mlla, a Takke B MecTax KperuieHus auadparM MEHSIOTCS B MHTEpBajie OT
40-70 MIla. Haubonpline HampsKEHUE BO3HUKAIOT HA BBICTYIE U B MECTE KpEIUICHUs
nuadparMel epeIHUX KOHIIEBBIX YIUIOTHEHHI U cocTaBisitoT nopsaka 200 MlTa.

[Ipu 3TOM CpaBHEHME TEMIIEPaTypPHOIO COCTOsIHUSA Uit 2D Moaeneit u 3D mojenei He
BBISIBIISIET OTIIMYMH, Tak TeMrepaTtypa naposmycka L{CJl B 2D Monenu HaxoIuTCs Ha YPOBHE
539°C, a B 3D moxenu cocrapisier 815 °K —273 °K =542 °C (puc. 8 u 9). B 3D monensax
koprycoB [IB/] u LIC/] Temnepatypa npuBoauTtcs B rpagycax KenbBuna.

g kopryca LICI npu nycke u3 HC-2 B XapakTepHbIii MOMEHT BPEMEHH (BBIXOJ Ha
HOMUHaIBHYIO Harpy3ky 200 MBT t = 6800 c¢) B momenu 3D (puc. 10) makcuManmbHbIE
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3HaYeHUs] HHTEHCUBHOCTH YCJIOBHBIX YIIPYT'HX HANpsDKEHUI BOSHUKAIOT B 30HE MAPOBITYCKa U
cocraBisaoT 813 Mlla Bo BHYTpeHHEH 4acTH HIKHEH MOJIOBUHBI KOPITyca, a TAK)KE B MECTax
moaxoAa K KopIycy marpyOkoB monaBoja mapa nopsaka 340 MIla. Ha napyxHOW YacTu
HWKHeH mojoBuHbl Koprmyca LICJ] HampspkeHuss Takke 3HAYUTEIbHBI M 3HAYCHHS
MHTEHCUBHOCTHU YCIIOBHBIX YIPYTUX HANpsOKEHUIN B MecTax mepexoja oT Kopmyca K ¢uiaHuam
TOPU30HTAIIBHOTO pa3beMa COCTaBJIAIOT nopsaka 542 Mlla.
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Puc. 7 — H/IC Hapy>xHasi ¢ ¥ BHYTpEHHSIS O TIOBEpXHOCTh BepxHel yactu L[B/]
(3D monens) HC-2, momeHT BpeMenu mporpeBa T = 2280 ¢

IN3TS 5.6 1

LPR 29 2006

11:19:36

NODAL SOLUTICH

STEP=5

SUB =1

TINE=6960

TENP 146

RiTa=0

PoverGraphics
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LVRES=Mat

SN =299.886
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INSYS 5.6
APR 29 2006
11:15:04
NODAL SOLUTION
HTEP=1
3UB =1
TINE=6360
SINT [4VG)
PowerGraphics
EFACET=1
AVRES=Mat
DIE =.013018
3 =231078
SHE =, Z00E+09
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Puc. 8 — TC @ u HAC 6 Bepxusis uacts LICII (2D monens) HC-2, MoMeHT BpemeHH niporpeBa T = 6960 ¢

[IpoBenennoe comocraBienue 2D- u 3D pacyeTHbIX MOJEJIEeH ISl  OUEHKHU
OCTAaTOYHOTO pecypca BBICOKOTEMIIEPATYPHBIX 3JIEMEHTOB MapoOBON TypOWHBI MOIIHOCTHIO
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200 MBT nokassiBaet, uto poropa LIBJl u LICJ] MoryT ObITh 00ci€10BaHbI IO PECYPCHBIM
XapaKTepUCTHKaM ¢ MOMOIIbI0 2D mojeneil. PacxoxieHue pe3yabTaToB MO HAIPSIKEHHO-
neOpMUPOBAHHOMY COCTOSIHMIO He mpeBbimaer (2-5) %. B To xe Bpems, xopmyca LB/,
LICH, a takxe kopmyca kinanaHoB ACK (aBromaru3upoBanHbli cTonopHslii kinaman) LB/l u
A3K (aBTomaTuzupoBanHbIil 3amuTHbIN KiaanaH) L{CJl TpeOyroT ucnons3oBanus 3D Mojaenei
U3-32 CJOXHOCTM MX KOHCTPYKIMM, Hajduuyus (JIaHLeB TOPU3OHTAIBHOTO pa3beMa U
0coOCHHOCTEH TeueHus: padouero tema BHyTpu kopmycoB LB/, LICHA, ACK LB/l u A3K

HCAH.
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Puc. 9 — TC napyxHast a ¥ BHyTpeHHsIS 6 yacTH HIbKHEH mosoBuHb! LIC/]
(3D mogens) HC-2, moMmeHT Bpemenu mporpesa T = 6800 ¢
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a o
Puc. 10 — HAC Hapy»xHast ¢ ¥ BHyTpeHHss1 6 yacTH HIbKHel monoBuHb! L{C/]
(3D mogens) HC-2, MmoMeHT BpeMenu mporpesa T = 6800 ¢
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EHEPTETUYHI TA TEIVIOTEXHIYHI TIPOLJECH H YCTATKYBAHHA

BoIBOaBI

1) ConocraBnenue 2D- u 3D mojenei s pacueTHOM OIIEHKH OCTaTOYHOTO pecypca
BBICOKOTEMIIEPATYPHBIX 3JIEMEHTOB MapoBOi TypOuHbl MomtHOCThI0 200 MBT mokasbiBaer,
yro potopa LIBJl u IICJ] MoryT ObITh 00cienoBaHbI MO PECYPCHBIM XapaKTEPUCTUKaM C
nomouiblo 2D mopaenel. PacxoxkeHue pe3ysibTaToB 10 HANPSKEHHO-AE(POPMUPOBAHHOMY
COCTOSHUIO He mpeBblmaer (2—5) %. DTO MO3BOJUT COKPATUTH 3aTPaThl HA YWCICHHBIN
HKCIEPUMEHT, YTO OCOOEHHO aKTyaJbHO IPU CO3JaHUM IPOrPAMMHBIX KOMILIEKCOB JUIS
ABTOMAaTU3UPOBAHHBIX CUCTEM TEXHMUYECKOW TMAarHOCTHKHU U CUETUMKA pecypca.

2) B To xe Bpewms, xoprycos LIB/I, LIC/I, a Takxxe xopmycoB kinanaHoB ACK LB/l u
A3K HCJ tpebOyor ucnons3oBanusi 3D Mojeneil u3-3a CIOXKHOCTH HMX KOHCTPYKIIMH,
HaM4usg (IIaHIEB TOPU3OHTAIBHOTO pa3beMa M OCOOEHHOCTEH TeueHHs: paboyero Tena
BHyTpu koprycoB LIBJI, LICJ, ACK LB u A3K LCH. PacxoxaeHue pe3yJbTaToB IO
HaNpsHKEHHO-1e(OPMUPOBAHHOMY COCTOSIHMIO 3D Mo7enell Ha MOpsAAO0K MPEBBILIAET JaHHbIE
no 2D mopensm. Takoe pa3nuuve NMPUBEAET K CYUIECTBEHHOMY YXYJLIEHUIO PECYpPCHBIX
XapaKTEPUCTUK M COKpPAIICHHIO CPOKOB dkcruryatauuu kopmycoB LIBJI, LICJ, xopmycoB
cronopubix kinananoB ACK 1IBJI u A3K LIC/I.
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