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BeepeHne

YcTaHoB/EHHblE B HACTOALWEM CTaHAapTe TePMUHbI PaCMO/IOKEHbl B CUCTEMATU3MPOBAHHOM NOpPsSAke,
oTpaxaroLlem cuctemMy NoHATUI AaHHOV 06/1acTn 3HaHUS.

[na Kaxaoro NoHATUSA yCTaHOBMEH OAWH CTaHAapPTU30BaHHbI TEPMUH.

3aktoyeHHas B Kpyr/ble CKOGKM YacTb TepMUHA MOXET GbiTb ONyLLeHa Mpu UCNOb30BaHNN TEPMUHA B
[OKyMeHTax no ctaHgaptusaumu.

B andhaBnTHOM yKasatesne faHHble TEPMUHbI NPUBEAEHBI OTAE/NbHO C YKa3aHMeM HoMepa CTaTbi.

MpuBeAeHHbIe onpeAeneHns MOXHO Npu HeobXO0AMMOCTN U3MEHATb, BBOAA B HUX MPOU3BOAHbIE MpU-
3HaKW. packpblBas 3HaYeHUS UCMOJIb3YyeMblX B HUX TEPMUHOB, yKkasblBas 06bEKTbI, BXOAsALME B 06beM onpe-
[ensseMoro NoHATUS. VI3MeHeHuUs He J0/KHbl HapyllaTb 06bem U cofepxaHue NOHATWIA, onpefenieHHbIX B
HacTosLWwem ctaHgapTe.

B craHgapte npusBefeHbl WHOA3blYHbIE 3IKBMBANEHTbI CTAHAAPTU30BAHHLIX TEPMWHOB Ha aHrui-
CKoM (en) s3blke.

CTaHgapTv30BaHHble TEPMUHBI HabpaHbl NOMYXUPHbLIM LWPUAITOM, UX KpaTkme dopMbl, NpeacTasrieH-
Hble abbpeBnaTypoil. — CBET/IbIM, CUHOHUMbI — KypPCUBOM.
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HALULWOHANTBbHBIN CTAHOLAPT POCCUNCKOW SGEJEPALUNMN

YACNEHHOE MOAENTMPOBAHWNE ®N3NYECKNX NMPOLLECCOB
Mpoueccsl yaapHoro B3aumoaeicTeusi. TEpMUHbI 1 onpegenexus

Numerical modeling of physical processes. Processes of impact interaction.
Terms and definitions

fNata sBegeHna — 2019—01—01

1 O6nacTtb NpUMeHeHus

HacToswmini ctaHgapT ycTaHaB/IMBAET OCHOBHbIE TEPMUHbI U ONpeAesieHns MOHATUA B 061acTn ymc-
JIEHHOT0 MOZleNIMPOBaHMSA NPOLLECCOB YAAPHOr0 B3anMoeincTeus. Hactoswmii ctaHaapT onpeaensieT AaHHbIl
npoLecc kak KpaTKOBpeMeHHoe B3aVMOZeCcTBME MakpoCKONUYeCKNX TBEpPAbIX Ten APYT C APYTOM WN C XNUA-
KOV (ra3o06pasHoit) cpefoil.

B obLwem cnyyae npouecchl yAapHOro B3avMOAEWCTBUA XapakTepusyTcs HabopoMm onpenensoLmnx
(hakTopoB, TakMx Kak MHTEHCMBHOCTb MpoLecca, YPOBEHb 3HEPruil, CKOPOCTb HarpyxeHus u gedopmmpoBa-
HWA. XapakTep BOMHOBbIX MPOLECCOB (Ynpyrue, ynpyronaactTuyeckne, yaapHole), TepmMogMHaMuka npotecca
(apmabatuyeckuii UM N30TEPMUYECKUIA), 1 MOTYT CYLLECTBEHHO pa3inyatbCs Mo XapakTepy NpoTekaHus u,
COOTBETCTBEHHO, METOAAM MOJenupoBaHus. B pamkax HacTosiLiero ctaHgapta BBOAWTCA YC/IOBHOe pasje-
NeHne Bcex yAapHbIX NPOLECCOB B 3aBUCMMOCTU OT XapakTepHoro Habopa onpeensowmx akTopoB u ux
3HA4YeHU Ha BbICOKOCKOPOCTHOW 1 HU3KOCKOPOCTHOM yaapbl.

Takoe pasgeneHne JOCTAaTOYHO YC/IOBHO U UMEET onpeesieHHy0 061acTb nepeceyeHns, AN KOTOpPoW
AonyckaeTca ncnosnb3oBaTtb MeToAbl MOAETMPOBAHNA KaK BbICOKOCKOPOCTHbIX, TaK U HU3KOCKOPOCTHbIX yaap-
HbIX MPOLLEeCCOB.

HacToswwmii cTaHAapT NPUMEHSETCS A8 OonucaHus MpoLEeCcCOB yAapHOro B3avMOAencTBUs, BkIoYvas,
HO He orpaHuMyMBasiCb TMMamMU KOHCTPYKUMIA 1 onpegensoowmx ¢pakropoB BO34eNCcTBNS, NpeacTaBieHHbIX B
Tabnuue 1.

Ta6nuya 1— Tunbl KOHCTPYKUUIA U onpefenstownx g aktTopoB Bo3gelicTBua

o TepmoaguHamu- Twn B3anmo
Xapak- BonHosoii npouecc: o
Ka npouecca AeiicTBuA:
CkopocTb TepHoe Y — ynpyras BonHa:
KoHcTpykuuna aedopmaynii Bpems YM — ynpyro- A —apuaba H — nusko-
pyKu TUYeCKuii: CKOPOCTHOIA:
r. 1llc B3auMoO- nnactuyeckas:
elicTBNS vy - apHas N —un3otepmu- B — BbICOKO
A yaap yecknit CKOPOCTHOWA
PesepByapbl AN XPAHEHUS XUA- Ao 10* MUH y n H
KocTell n rasos
fmapaBnuuyeckne mcnoiTaHna Tpy- Ao 10-5 MWUH Yy n H
6onpoBofoOB
Ypap nagawowum rpysom Ao 102 c y-yn n-A H
CTONKHOBEHMWEe MallnH U arpe- -103 Mc y-yn n-A H-B
ratos
ABapuu Ha BO3[YWHOM U aBTOMO- -10* Mc y-yn n-A H-B

6MNbHOM TpaHcnopTe

N3paHne opurymnanbHoe
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OKOHYaHue Tabnnybl 1

o TepmoaguHamm- Twn B3anmo-
Xapak- BonHoBoO# npouecc: . o .
Ka npouecca: peicTeua:
CkopocTb TepHoe Y —ynpyras BOuHa;
KoHcTpyKumna Aedopmaynit opema YN - ynpyto- A—apnata H —Husko-
Thyeccui; CKOPOCTHOIA.
r. lic B3aUMO- nnactuyeckas.
elicTaNs va - apHas N —un3oTepmu- B — BbICOKO
A yaap yeckunit CKOPOCTHOW
NaBWHHbIE pa3pyweHnna Tpy6o- -105 MKC yn-ya A B
npoBsooB
Mpo6uBaHue nperpajg cHapsgamun -106 MKC yn-ya A B
B3pbIBHbIe HArpyxeHUs -10® ya A B

OpHOW M3 OCHOBHbIX 3afay HacTosLero cTaHgapTa fBAseTcsa ajantauus TEPMUHOB U onpegene-
HWil, npuHATbIX B TOCT P 57188. npuMeHUTEeNbHO K mpoueccam ygapHoro B3ammogeinctsus. CornacHo
FOCT P 57188 knwo4eBbiMM npoLesypaMmy NOATBEPXAEHMA afleKBaTHOCTU pe3y/ibTaToB YMC/NEHHOro Moje-
NMpoBaHuA ABNAIOTCA Mpoueaypbl BepudmvKauuym v Bamgaumn UCnosb3yeMblX matemMaTuyeckmx Mogenei.
OpHako 415 NPoLEeccoB yAapHOro Harpy>XeHus, ConpoBOXAatoLmxcs AetOopMUpoBaHNEM 1 JIOKa/IbHbIM pas-
pylweHnem B3auMOAEWCTBYIOWMX TeN ¢ 06pa3oBaHMemM CBOOGOAHbLIX MOBEPXHOCTENM, OTCYTCTBYT KOPPEeKT-
Hble MaTeMaTuyeckme Mofenv 1 3TasloHHble pelleHns TeCcTOBbIX 3afad, No3Bo/ALWmMe UX Bepupunummposarb
(3a VCK/TIOYEeHNEM 3TaNlOHHbIX IKCNEPUMEHTasIbHbIX pPe3ynbTaTtoB). Tak, U3BECTHO, YTO MNP MOAENNPOBaHUN
MpOLLeCCOB YAApHOro B3auMOAeicTBuSA Habnogaetcs npuHUMNUanbHas 3aBUCMMOCTb pesynbTaToB Mofe-
NMpoBaHus OT napameTpoB AuckpeTusauun (1). rpaHMYHbIX U HavaslbHbIX ycnosuii [2]. Kak cneacteue, npu
MOZennpoBaHnn yAapHbIX NPOLECcCoB, COMPOBOXAANLIMXCA NOKa/IbHbIM paspylleHnem, Bepuduunposatb
maremaTuyeckme mMofenn HeBO3MOXHO. [103ToMy B GOMBLUMHCTBE CNy4yaeB BMECTO MarteMaTuyeckux Moge-
neil B KayecTBe Mofefneil noBeAeHVs MaTepuasnioB UCNOMb3YOTCA annpoOKCUMALMOHHbIE COOTHOLLIEHWS, He
Tpebyowme Bepuurkaum 1 nveLwmne NpuHUMNManbHo 6onee y3kyt 06/1acTb NPYUMEHeHWs, HeXenu NosiHo-
LeHHble Bepudunymnpyemble mogenn. O61acTb Xe NPYMEHEHNS TakMx annpoKCUMaLNOHHbIX COOTHOLLIEHWUA MO-
XeT 6bITb YCTaHOB/IEHA UCK/TIOUNTESBLHO B NPOLecCe CPaBHEHUSA Pe3y/ibTaToB pacyeToB C NPUMEHEHNEM 3TUX
COOTHOLLEHWI C 3KCNepUMeHTaNbHbIMU AaHHbIMW 60 UX Banugaumn. B cBA3M C 3TUM B paMKax HacTosALLero
cTaHfapTa He 3aTparmBaloTCs BONPOCbI TEPMUHOMOMMU B OTHOLUEHUW Bepudmkaumm mogenei, a cama npo-
Leaypa Bepudukalmmn 3ameHseTca npoleaypoi Banaauum.

HacTosAwwii cTaHAapT He pacnpocTpaHAeTcs Ha NpoLecchl yAapHOro B3aumMogeicTBMs, CONPOBOXAato-
wuecs has3oBbiMY NPeBpaLLeHNs MU B UCCNEAYeMbIX Tenax u cpegax.

TepMuHbI, YCTAHOB/IEHHbIE HACTOALWMM CTaHAapTOM, 06s3aTesibHbl AN MPUMEHEHUS BO BCEX BUAax
[OKyMeHTauuy v nutepatypsbl (N0 AaHHOW HayYHO-TEXHUYECKOW 0Tpac/n), BXOAALLMX B ccpepy paboT no cTaH-
AapTusauumn u/mnmn NCnosb3yrLWwmnx pesynbTartbl aTNX paboT.

2 HopmaTuBHbIE CCbINIKK

B HacToswem cTaHfapTe NCNONb30BaHa HOPMaTVBHAS CCblfiKa Ha cneayowuii ctTaHaapT:
FOCT P 57188 UucneHHoe mMofenupoBaHne rnsnyeckmx NpoLeccoB. TePMUHbI 1 onpeaenexHns

NMpumevyaHune — Mpy NONL30OBAHUN HACTOSLWMM CTaHAAPTOM LLe/1IeCO06Pa3HO NPOBEPUTL AEiCTBUE CCbITIOUYHBIX
CTaHAapTOB B MH(OPMALMOHHOW cuCTemMe 06LLEro No/Ib30BaHNS — Ha ouyManbHOM calite PefepasibHOIO areHTCTBa Mo
TEXHUYECKOMY PETY/IMPOBAHNIO U METPOIOTUM B CETU MIHTEPHET UM MO eXerofAHoOMy MHOPMaLMOHHOMY yKa3aTento «Ha-
LMoOHasIbHble CTaHAAPTbI», KOTOPbI 0NY6/IMKOBaH MO COCTOSHMIO Ha 1 AHBaps TEKYLEro rofa, ¥ no BblMyckam exemecsy-
HOro MHPOPMALMOHHOTO yKa3aTens «HaymoHaibHble CTaH4aPTbI» 3a TEKYLW WA rof. ECNv 3aMeHeH CCbINIOYHbI CTaHAapT,
Ha KOTOpbIi flaHa HeJaTMpoBaHHas CCblika, TO PEKOMEHAYETCS UCMOo/b30BaTh AeCTBYIOLLYI0 BEPCUIO 3TOTO CTaHAapTa
C Yy4YeTOM BCEX BHECEHHbIX B [JaHHY0 BEPCUIO M3MEHEHWI. ECNIM 3aMEHEH CCbINIOYHbIV CTaHAapT, Ha KOTOPbIA AaHa AaTu-
poBaHHasi CCbl/Ika, TO PeKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOTO CTaHAApTa C yKasaHHbIM Bbllle Fof0M yTBEPXAeHUs
(NpuHATKSA). ECv nocne yTBepXAeHWs HacTosLWero cTaHaapTa B CCbIIOYHbIN CTaHAApT, Ha KOTOPbINA AaHa gatupoBaHHas
CCblfka, BHECEHO U3MeHeHWe, 3aTparvBaloliee NoSIoXeHNe, Ha KOTOPOe fjaHa CCbI/Ka, TO 3TO MOJI0XKEHNE peKoMeHAyeTCs
nprYMeHsiTe 6e3 yyeTa fJaHHOIO M3MeHeHUsi. ECIM CCbINOYHBINA CTaHAapT OTMeHEeH 6e3 3aMeHbl, TO NOJIoOXKeHWE, B KOTOPOM
AaHa CCblfika Ha Hero, peKoMeHAyeTCA MPUMEHATb B YacTu, He 3aTparvBatoleli 3Ty CCblky.
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B HacTosiem cTaHgapTe NpUMeHeHbl cfiedyolme TEePMUHbI C COOTBETCTBYHOWMUMMK onpeaene-

HUAMUN:

31
cobHoe K gedhopmauun, To ecTb Teno, CnocobHoe M3MEeHNTb CBOK hopmy,
BHYTPEHHIO CTPYKTypy, 06beM, nowajb MNOBEPXHOCTW Mo AelcTBUEM
BHELLIHNX CUJI.

3.2 ynpyraa BosnHa; YIMNB. BonHa, pacnpocTpaHAoLWascsa B TBepAbIX
Tenax v Bbi3blBaKwLasa nx obpatumble gedopmaymu.

3.3 ynpyronnactuyeckaa BonHa; YIMNB: BonHa, pacnpoctpaHsio-
Lasca B TBEPAbIX Tenlax u Bbi3blBaloLan Ux HeobpaTumble gechopmaium.

3.4 ypapHas Bo/iHa; Y/[B: BonHa, pacnpoCTpaHAWLWAsacsa BHYTPU
TBEPAOro Tena unu cpefbl CO CBEPX3BYKOBOW CKOPOCTbIO W Bbi3biBaloLLas
cKaukoobpasHoe N3MeHeHVe AaBneHns, NA0THOCTW, TemMnepaTypbl U Macco-
BOW CKOPOCTHU.

3.5 BbICOKOCKOPOCTHOW yaap; BY: KpaTkoBpemeHHOe BblCOKO3Hep-
reTuyeckoe B3auMogeicTBME MakpoOCKOMMUeCKNX TBepPAbIX TeN APYT C APYrom
WA C XNAKOW (ra3oobpasHoiil) cpefoit, NpyM KOTOPOM NPOUCXo4AT Aedopma-
Luus 1 paspyllieHue Ten BCNeACTBME pacnpocTpaHeHUs no HUM ynpyronna-
CTUYECKMX WY YAAPHBIX BOJH B aanabaTtnyeckunx yCnoBusx.

3.6 HM3KOCKOpPOCTHOW ygaap; HY: KpaTkoBpemeHHOe B3auMmopeli-
CTBME MaKpOCKOMUYECKUX TBEPAbIX TeN APYr C APYrOM WM C XWUAKOW cpe-
[0. Npy KOTOPOM MpoucxoanT fedopmaumsa n/nnu paspyLueHne Ten Bcnes-
CTBUE pacnpocTpaHeHus No HUM ynpyrux u/unu ynpyronnactuyecknx BOSH
6e3 o6pa3oBaHnsA yAapHbIX BOSIH B U30TEPMUYECKUX WU afmabdbaTtuyecknx
YCNOBUSAX.

3.7 onpegenswouiee cooTHoweHne; OC: 3aKoH CBA3M MexAay Hanps-
XeHnamu n gedopmarmsaMy B HEKOTOPOK 06/1acTu CNJIOLWHON cpefpl.

3.8 ypaBHeHue cocTosaHuA; YPC: YpaBHeHune, cBA3biBatoLLlee Mexay
coboli TepMmofMHaMmyeckme napameTpbl CUCTEMbI, Takme Kak Temnepartypa,
faBneHve, 06bEM 1 MaccoBas CKOPOCTb, a Takke UX npupaLLeHus.

3.9 mopenb nosegeHna martepuana; MIMM: CoBOKYNHOCTbL onpeje-
NAOLWMNX COOTHOLLEHWUIA, ypaBHEHWNI COCTOSAHNA U KpUTEPUEB paspyLUeHns, a
TaKke Habop ux napameTpoB, OMUCHIBAKOLMX TEPMOMEXaHNYeckoe noseje-
HVe MaTepuana B YC/I0BUSAX YAAPHOTO HarpyXeHus.

3.10 yncneHHaa pacuyeTHada mogenb: YPM. YucneHHada wmopensb,
BOCMNPOM3BOAALLAS peasibHbli 06BEKT M NO3BOMAKLWAA NPOBECTU pacyeT
npouecca ero yjapHoro HarpyxeHus.

MpumeuvaHne — YPM pgoxHa BKkIOYaTb B ce65 MaTeMaTuyeckyto Moaenb
o6bekTa MoAesnimpoBaHuA, Hadas/ibHble U TpaHNU4YHble YCN0BUA, ANCKPeTu3auyn Mmarte-
Matuyeckon mogenu n MMNM.

311 sanupauna mopgenun nosefeHusa martepuana; BMIIM: TMog-
TBEPXAEHNE cooTBeTCTBUSA MIM peanbHOMY MOBeAEHUIO Martepunia npu
YOAPHOM Harpy>XeHuu.

3.12 Banupauns YucneHHol pacyetHoli mogenu; BIYPM: Mpoue-
Aypa noarsepxaeHuns ageksatHoctn YPM noeegeHnio Moaennpyemoro 06b-
eKTa npu ygapHoM HarpyxeHuu.

3.13 6a30Bblii aKCNepuMeHT; B3: HaTypHbIii akcnepumeHT (Mnv cucrte-
Ma 3KCNepUMEHTOB), NO3BONSAIOLWWMIA NOYUUTb IKCNEPUMEHTa/bHbIE AaHHbIE,
HeobXxouMble 415 onpefeneHns napameTpoBs onpesensioLmx COOTHOLLEHNT,
ypaBHEHWIA COCTOSIHNA U KPUTEPUEB paspyLLeHns cocTaBnsowmx MrM.

3.14 maTepuanbHblii BanuaunoHHbI 3akcnepumeHT; MABD: Ha-
TYPHbIi 3KCNEPUMEHT (M1 cUCTemMa SKCMEepVMEHTOB), NO3BONAIOWNIA Nony-
YNTb IKCMEPUMEHTA/bHbIE faHHble, HeobxoanuMmble ans BMIMM.
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nedopmupyemoe tBepgoe teno; ATO: dusnyeckoe Teno, cno- en deformable solid body

elastic wave
elastoplastic wave

shockwave

high-velocity impact

low-velocity impact

constitutive equation

equation of state

material behavior model

numerical simulation model

validation of material be-
havior model
validation of numerical

simulation model

basic experiment

material verification experi-
ment
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3.15 MogenbHbli BanupaunoHHbiii akcnepumeHT; MOB3: Hatyp-
HbI/i 3KCMEePUMEHT (MU cncTeMa IKCNEPUMEHTOB), MO3BOAOLWMA NONYUNTHL
3KCnepuMeHTabHble AaHHble, Heobxoaumblie ans BJIYPM.

3.16 anemeHTapHbIi o6pasel; 90: O6pasel, NpUMeEHSAEMbIH Npu
nposegeHun b3.

3.17 mopenbHbI 06pasel (3 TanoHHbIR); MO: O6pasel, npuMeHsie-
MbIli Npy npoeBedeHun MAB3.

3.18 KOHCTPYKTUBHO MoA0GHbLIA o6pasel; KMO: Ob6pasey, MMUTU-
PYIOLLMIA 3/1IEMEHT KOHCTPYKLUUW U NpUMeEHsAeMbI Npu npoeegerHnn MOBD.

3.19 nepBuUYHbIE 3KCMepuMeHTasbHble AaHHble; M3[: CoBokymn-
HOCTb flaHHbIX, MOJlydyaeMblX cpeAcTBaMu W3MEPeHWUs Mpu npoBefeHun
MAB3. n/vnn MOB3. w/unn B3.

3.20 BTOpUYHbIE 3KCNEpUMeHTaNbHble fAaHHble; B3/ CoBokyn-
HOCTb AlaHHbIX, Nony4yaeMbIxX nocpeAcTsom 06paboTkn M3,

3.21 N/IOCKOBOJIHOBOW yAapHbli 3kcnepumeHT; MYJ: 3Skcnepu-
MEHT Ha yAapHoe HarpyxeHue obpasiia C NMOMOLbI TOHKON NNACTUHBI, B
pesynbTaTe KOTOporo B paboyeil o61actu obpaslia BO3HMKAOT O4HOOCHASA
Aedopmauums n 06bemMHoe HanpsxeHHoe cocTosiHue [3], (4).

3.22 meTof pa3pes3HOoro ctepxHs FonkuHcoHa: PCI: OkcnepumeHT
Ha MHamMuyeckKoe HarpyxeHvie o6pasua ¢ NOMOLLbI0 ASIMHHBIX TOHKUX CTEPX-
Held, B pe3ynbTare KOTOporo B 06pas3Lie BO3HMKaAEeT OHOOCHOE HanpsxeHHoe
coctosiHue (3]. [5], (6].

3.23 konpoBble UcnbiTaHuA; K/: SKCcnepuMeHT Ha yaapHoe Harpy-
XeHue obpasLa C NoOMOLLbI0 MAcCUBHOIO XeCTKoro yaapHuka (3].

3.24 wmetog Tannopa; MT: DkcnepMMeHT Ha coydapeHue ynpyronna-
CTUYyeckoro obpasua ¢ xecTtkoli nperpagoii [3]. [6).
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model validation experi-
ment
elementary sample

model sample
structural sample

primary experimental data
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