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Haquo—MccnenosaTeanKMM NCMbITaTeNbHbIN KOMMIEKC

Hay4Ho-nccnepoBaTenbCKMn UCMbITaTebHbIA KOMMNEKC

obpa3zoBaH B 1973 roay, SIBNS€TCA OCHOBHOW UCMNbITAaTeIbHOM

nnowagkon POAL — BHUNTD n KpynHenwmm ncnbiTaTeNbHbIM

LEeHTPoM B YpanbCckom pernoHe. O6nacTb 4eaTeNnbHOCTM Hayu-

HO-UNCC1IegoBaTesibCKOro UcnbitTaTes/ibHOro KomMrijiekca:

nposepeHune ncnbitaHnm npu JIKO n oc-
BOEHWM NPOM3BOACTBA NPOAYKLMUN UH-
CTUTYTa;

npoBejeHne Hay4yHo-nccnenoBaTeNb-
CKUX paboT;

npoBefeHMe UCMbITaHUI ANs Lenen noa-
TBEPXAEHMS COOTBETCTBUS NPOAYKLMUN;
pa3paboTka NporpamMmm m MeToLuK UCMbl-
TaHUM U U3MEPEHNI;

pa3paboTka ncnbliTaTenbHoro obopyno-
BaHWS U OCHACTKU AN1S NPOBEAEHUS UC-
NbITaHUN;

pa3paboTka CpeaCcTB U3MEPEHUI N CNeuu-
aNN3MPOBaHHbIX MPMOOPHbLIX KOMMIEKCOB;
OKa3aHWe KOHCANTUHIOBbIX YCYT MO BO-
npocam NpoBeAeHUst UCMbITaHUI;
pa3paboTka n NpPon3BOACTBO 0bopyao-
BaHUS AN NpeanpuUsaTUIA arponpoMbiLL-
NeHHOro KoMmnekca.
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HUWK ocywecTBnseT CBOO AeATesIbHOCTb B paMKax cep-
TUPULNPOBAHHON CUCTEMbI MEHEAXMEHTA KayeCTBa MHCTU-
TyTa, cooTBeTCTBYOWeN TpeboBaHmam FOCT ISO 9001, TOCT
PB 0015-002, ppyrum ctaHgaptam CPIMN BT v ctangapTam oT-
pacnu. Bce ncnbiTaHmsa NpoBOAATCSA HAa aTTECTOBAHHOM UCTbI-
TaTeNbHOM 060pPYyA0BAHNM C UCMONIb30BAaHMEM aTTECTOBAHHbIX
METOAWK M NMOBEPEHHbIX CPeACTB U3MEPEHUI NO NPOrpaMmanm,
npoLweawnMm COOTBETCTBYIOLLYIO MeTPOJIOrMYeCKYHo IKCNepTUsy.
TexHuyeckas komneTeHTHOCTb HUNK nonHocTbO cooTBETCTBYET
TpeboBaHmam FOCT UCO/M3IK 17025 v nopTBepXAeHa Npu Npo-
BefgeHuu attectauymm no OCT B 952593. HUNK akkpeguToBaH
B KQYeCTBe UCMbITaTeNbHOro LeHTpa B Cucteme fobpoBoIbHON
cepTudmkaunm «BoeHHbIn Pernctpy», a Takxe B Ka4ecTBe UCMbI-
TaTeNIbHOro LLeHTpa, NnpoBoaswero paboTbl Mo NoATBEPXAE-
HMIO COOTBETCTBUA NPOAYKLMN, K KOTOPOW yCTaHABIMBAOTCA
TpeboBaHus, CBA3aHHble C obecneyeHnem 6e30MacHOCTM B 00-
NAaCTN NCMONb30BaHNSA aTOMHOM 3HEPTUN.

Haquo—MccnenosaTeanKmﬁ NCMbITaTeNbHbIN KOMMIEKC
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CTraTnyeckme ncnblTaHUS

Haquo—MccnenosaTeanKmﬁ NCMbITaTeNbHbIN KOMMIEKC

CTaTnyeckme UCnbITaHUA ABNAIOTCA IKC-
nepuMeHTasIbHbIM METOAOM UCCNef0BaHNS
Hanps>XXeHHO-AedhOPMMPOBAHHOIO COCTO-
AHUS N CTAaTUYECKOM NPOYHOCTU Pa3InNy-
HbIX KOHCTPYKLMI. [poBOAATCS AN OLEHKM
NPaBUIbHOCTM BbIOOPA PaCcY4eTHOM CXEMbI
N MEeTOAMK pacyeTa Ha NPOYHOCTb, KAYeCTBa
KOHCTPYKTOPCKOW NpopaboTKn, NpaBuib-
HOCTM BbIODOpa MaTepumanoB 1 TEXHOOTNK
N3roTOBJIEHUS, A TaK Xe N1 onpepeneHns
$GaKTUYEeCKOM NPOYHOCTM NyTEM Harpyxe-
HUA KOHCTPYKLMKN OO Pa3pyLUEHUS.

Mpwn cTaTUYECKNX UCNbITaHUAX BOCMPO-

N3BOOATCA 3HAYEHUSA HAarpy3oK, AenCcTBy-

IOLWMX Ha OOBbEKT UCMbITaHUM
B peasibHbIX YC/IOBUSAX NpUMe-
HEeHWs, HaNnpumep: B noneTe,
NpW BbIXO4E Ha HY>XXHYIO Tpa-
eKToputo, Npu B3/eTe 1 T.A4.
[MPOYHOCTHbIE XapaKTEPUCTUKN
KOHCTPYKLMM NMPU CTaTUYECKUX
NCMNbITAaHUAX NCCNEeRYIOTCA Me-
TOO4aMU TEH30METPUN, UBMEPEHUAMMN Ne-
pemMeLLeHnsa paga ToYek KOHCTPYKLMN, N3-
MEpPEeHUSAMN NepeMeELLEHNIN OOHUX YacTen
KOHCTPYKLMN OTHOCUTENTbHO APYruX.

9




10

ObnacTb NpUMeHeHMUS

Komnnekc cTaTUYeckuUx UCMbITaHUM BKJIlOYaET B cebs He-
CKOMNbKO UCMbITaTe/IbHbIX Y4aCTKOB C 060pyaoBaHMEM N yCTa-
HOBKaMMU, a TaKXXe nepeaBuxHyto nabopaTtoputo Ha 6ase waccu
aBToMmo6umns KAMA3, No3BonsoLLy0 BOCIPON3BOAUTb CTaTuU-
yeckue, KBasMCTaTU4YeCKME Harpy3Kn n NMHerHble YCKOPEeHUS
NPW NPOYHOCTHbIX UCTBITAHUAX PA3JTMYHbIX KOHCTPYKLMA N UX
3/1EMEHTOB, a TaKXXe NPOBOAMTb MPOBEPKN NX TEPMETUYHOCTH.

Y4yacToOK CTaTUYECKUX UCMbITaHUN

Y4acTOK OCHaleH Nnpeccamu, No3BoNs-
IOLLMMM HArpy>XXaTb KOHCTPYKLNM CpegHNX
rabaputos ycunuem go 2000 Tc, pas3pbiB-
HbIMM MaLUMHAMMW, MO3BONAKLWMMN HArpy-
XaTb KOHCTPYKLMM CPeAHNX rabapuUToB CXK-
MQIOLLMM MU PACTAMMBAIOLLNM YCUNIMEM [0
50 Tc. iImeeTca BO3MOXHOCTb YCTAHOBKM Ha
Pa3pbiBHYO MalWMHY TEPMOKPUOKaAMeEpPbI
INSTRON, yTO Nno3BoNseT NPOBOAUTb UC-
NbITaHUA NPU TEMNepaTypax B AnarnasoHe
ot -100 po +350°C.

Haquo—MccnenosaTeanKmﬁ NCMbITaTeNbHbIN KOMMIEKC
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Y4acToK rmapaBnn4YeckmnX UCMbITaHUN

Y4yacTok NnpegHa3Ha4vyeH a/1a npoBeaeHns NCMbITaHUN Ha BO3-
AENCTBME BHELIHEro NN BHYTPEHHEro rmapocTaTu4yeckoro
[aBreHuns xuakoctu (Boaa nnm macno) go 1000 krc/cm? (c Bo3-
MOXHOCTbO Harpesa xuakocTtu go 150 °C).

Haquo—MccnenosaTeanKmﬁ NCMbITaTeNbHbIN KOMMIEKC 13

Y4aCTOK MHEPLMOHHbIX UCMbITAaHUN

YyacTok npefHasHayeH ANna NpoBeaeHNs UCMbITaHU Ha BO3-
LeNCTBUE NOCTOAHHBIX IMHENHbIX YCKOPEHMI. YHaCTOK OCHALLLEH
LEeHTPOOBEXHbIMW YCTAaHOBKAMM, MO3BOISOWMMM HArpyXaTb
06beKTbl pa3fIMYHbIX Macc yckopeHuamm go 1000 g. B npo-
LLlecce Harpy>XXeHns eCcTb BO3MOXHOCTb Nosy4aTb MHPoOpMa-
LMI0 O HanpsxXeHHOo-AehOPMUPOBAHHOM COCTOSIHMM OObeKTa.
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BubpaunoHHbIe NCNbITaHMS

BrnbGpauMoHHbIN NCNbITaTeNbHbIA KOM-
nnekc NnpefHa3HayYeH ons NpoBefeHNs nc-
NblITaHWM 06Pa3LLOB BOEHHOM M FPaXAaHCKOM
TEeXHWKM Ha BO34enCTBME BUOpaumm, Bubpo-
yAAPOB U CEMCMUYECKUX HAarpy3oK. JTinboe
n3genune B npouecce 3KCnayaTaLmm nog-
BepraeTcs BO34eNCTBMIO HAarpy3oK Bnbpa-
LMOHHOIO UM BUOpOyaapHOro xapakTepa,
4YTO HEepeaKo NPUBOAUT K €ro NosIOMKe Ui

4YaCTMYHOMY HapyLeHMIo PaboToCnocobHo-

ctn. NMpwn nabopatopHon oTpaboTke npoBse-
psieTcs CNocobHOCTb N3AeNNs BbIAEPXKNBATD
BUOPALMOHHbIE HAarpy3Kn Npu aKcnayaTa-
LUK 1 B Npouecce npumMmeHeHus. Nockonbky
YCJI0BMS 3KCNyaTaLMmM U NPUMEHEHUS MO-
ryT 6bITb CaMble pa3HOOOpPa3Hbie, TO UMEID-
LLasica IKCnepMMeHTanbHaa 6asa no3sonseT
B N1ab0OpaTOPHbIX YCIOBUSX BOCMPOM3BECTH
BMOpaLMIO pa3NIMYHOro xapakTepa — nepu-
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OAMNYeCKOro, Cly4amHoro, BMOpoyaapHoro
WM X COBOKYMHOCTH, B 0Obeme TpeboBa-
HUM TOCT PB 15.307-2002 (BOEHHbIN CTaH-
[AapT, B TOM Ynucne Ha BMbp. ncnoit.), FOCT
28203-89 (cmHyc), FOCT 28220-89 (wcs),
rOCT 30630.1.1-99 (guHamuny. xap-ku) 1 gp.

NcnbiTaHns Ha BUOPONPOYHOCTL NO3BO-
NSAOT OLEHUTb CNOCOOBHOCTL 00BbEKTA COXpa-
HATb MPOYHOCTb NPU AENCTBUN BUOpaLmun.
NcnbiTaHnAM Ha BUOPONPOYHOCTb MOTYT
NoABeEpPraTbCs Kak N3aenuns LLeankom, Tak
N NX oTAeNbHble 3NemeHThl. B uensax onpe-
LeneHnsa npenenbHbiX BUOPALMOHHbBIX Ha-
rPY30K UCMbITYeMbI OOBbEKT MOXET 4OBO-
ANTbCS 0O Pa3pyLUeHUs.

NcnbiTaHna Ha BUOPOYCTONYMBOCTb He-
06XoaMMbI A1 OLLEHKWN CNOCOOHOCTU 0Ob-
€KTa UCMbITAaHWM BbIMOJIHATb CBOU QPYHKL MM
N COXPaHATb 3HAYEeHMs NapaMeTpPOB B Npe-
Aenax HoOpm Npu BO34enCcTBUM BUbpauuu.

HaquO-MCCﬂe,D,OBaTeJ'IbCKMlZ NCMbITaTeNbHbIN KOMMIEKC

Mpwv NnpoBefeHUN JaHHbIX UC-
NbITAaHUN 00BEKT, KaK NPaBMIO,
nopBepraeTcs AeUCTBUIO BU-
O6paunn, BO3HMKAOLLEN B NPO-
Lecce NpUMeHeHMs.

B cocTaB ncnblTaTeNbHOro KOMMeKca
BXOAAT: DNeKTpoaMHammyeckme sBmbpo-
CTEHAbI C Pa3NIMYHBbIMWN TAFOBbIMM YCUNNAMM
(mo 180kH), B TOM uncne, coBMeLeHHbIe C
TepMOKamepamu, Npm 3TOM B NpoL,ecce Ha-
rpy>XeHnn obecnevynBaeTcs nogaepxaHune
TEMNNI0BOr0 COCTOAHMSA 00beKTa UCMbITaHUN
B AManasoHe TemnepaTtyp oT -50 go +150°C.
DneKTporngpaBaMyeckmim BubpocteHa, no-
3BONIAKOLWMIN BOCNPOM3BOANTDL TPAHCMOPT-
Hble N CEMCMMYECKME HAarpy3Kn B YaCTOTHOM
ananasoHe ot 0 go 70l ¢ pasmaxom Kone-
GaHWM B HU3KOYaCTOTHOM 0bnactm oo 0,25m.
B kauecTBe npuBofa BMOpOCTEHAA MCNOJb-
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3yl0TCA YeTbipe rmapouUNIMHAPaA C TArOBbIM
ycmunmem go 80kH, koTopble MoryT paboTaTh,
Kak rnog obuwen nnatpopmon, Tak M aBTO-
HOMHO. DNeKTPONHEBMATUYECKNI BUOpO-
CTEeH[, Pe30HAHCHOro TUMa, NO3BOSAOLWNM
UMUTUPOBATb TPAHCMOPTHbIE HAarpPy3ku B
4aCTOTHOM Auana3oHe oT 5 go 10l ¢ ycko-
peHnem go 40m/c?.

YHMKanbHas NHEBMOA3POANHAMNYECKAS!
yCTaHOBKa, NO3BOJIAIOLLAA MPOBOAUTL UCMbI-
TaHMA Ha BO34encTBME BUOpaLMKM, BO3SHMKA-
toLer Npm 00TeKaHMM 0ObEKTa HarpyXeHUs
CBEPX3BYKOBbIM BO3AYLIHbIM NOTOKOM. Ha
AAHHOW yCTAaHOBKE TakK )& BO3MOXHO Npo-
BeJeHMe NCNbITaHU Ha BO34ENCTBUE aKy-
CTMYEeCKOro AaBrneHus c yposHem go 150dB.

BnbpoycTaHOBKM OCHaLWEeHbl CAMbIMU
COBPEMEHHbIMW CUCTEMAMU YyNPaBeHUS
NCMbITAaHUAMW U CUCTEMAMM PErncTpaLmnm
napameTpoB BUbpauuun. imetoTcsa manora-

Haquo—MccnenosaTeanKmﬁ NCMbITaTeNbHbIN KOMMIEKC

GapuTHbIe N3MepUTENIbHbIE CUCTEMbI, KOTO-
pble NO3BONSAT NPOBOAUTb PErNCTPALMIO
napameTpoB BUOPALMOHHOIrO BO34ENCTBUS
B HATYPHbIX ycnoBuaX. Bce ncnoitatenbHoe
obopynoBaHWeE aTTeCTOBAHO B COOTBETCTBUM
c TpeboBaHuammn FOCT P8.568-97.
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YOapHble
MCNbITaHUS

Haquo—MccnenosaTeanKmﬁ NCMbITaTeNbHbIN KOMMIEKC 21

Vp,aprle NCMNbITaHNA NO3BONTAKOT ONpPeaeInTb yﬂaDOCTOﬁ-

KOCTb 1 yAapPOnpoO4YHOCTb 0OBbEKTOB UCMbITAHUN npum BO34€eN-

CTBUM YAAPHbIX Harpy3oK. YaapHble UCNbITaHUSA NPOBOAATCS
C LUenblo MMUTaLUKM B NabopaTOpPHbIX YCIIOBUSX YAAPHbIX B3a-
MMOLENCTBUIM 0OBEKTA NPU ero IKCMyaTalumnn, a Tak Xe npu
PA3INYHbIX TUMAX aBaPUNHbIX CUTYaLMN, TAaKUX KaK NageHue,
B3pblBHOE BO34ENCTBME M T.N. IMHaMU4yeckmne OTKINKN KOH-
CTPYKLMN UCCNIEAYIOTCS C MOMOLLbIO akCeTepoOMEeTPOB, yCTaHaB-
NMBaeMbIX Ha 00beKTe, a cTeneHb AePOPMMPYEMOCTN KOHCTPYK-
LK1 onpepenseTcs ¢ UCNosib30BaHMEM TEH3OMETPUPOBAHMUS.




22

Komnnekc ygapHbIX ncnbita-
HWI NO3BONAET UMUTUPOBATb
yOapHble BO34ENCTBUSA, BO3HU-
Katowme Npu TPaHCNOPTUPO-
BaHMW M 3KCNyaTaumMm obbek-
TOB, 3 TaKXXe NMpu aBapUNHbIX

nageHunsax.

KonpoBble yCTaHOBKW, KOTO-
pble No3BoNsAT GOPMMPOBATb
yAapHble Harpy3ku Ha oobek-
TaX pPa3HbIX Macc NPV NageHnu
C BbICOTbI A0 12 MeTpoOB.

Hay‘{HO-MCCJ'IELI,OBaTEJ'IbCKMlZ NCMbITaTeNbHbIN KOMMIEKC 23

YcTaHOBKM ANA NpoBeneHns

MCMNbITaHUIN Ha coygapeHune

C Nperpagon co CKOPOCTblo

pasroHa go 500 m/c.
BannucTuyeckana ycTaHoBKa
Ha 6a3e rpaHaToMéTa AN npo-
BeeHUsA TeppagmHaMmMYecKmx
nccnenoBaHnin U popmmpoBa-
HMA Ha MCCeayembliX 0ObekTax
BbICOKOMHTEHCMBHbIX HAarpy3oK
C KOPOTKMMMW ANUTENBHOCTAMM.




Komnnekc yaapHbIX UCMbITAHUIA OCHALWEH CUCTEMOM CKOPOCT-

HoM BuaeoperncTpaumm go 6000 kag/c, no3sonsiowen name-
pPATb C HOPMUPOBAHHOW NOrPeELHOCTbIO KNHEeMAaTUYeckue na-
pameTpbl ABMXEHUA 0O bEKTOB UCTMbITAHWUN.
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NccnepoBaHMsA 3NeKTPOMarHUTHOMU
CTOUKOCTU

Komnnekc nccnenoBaHus anekTpomar-
HUTHOWM CTOMKOCTM BK/tOYaeT B cebs BbICO-
KOBOJIbTHYIO 31eKTPOPU3NYECKYIO yCTa-
HOBKY, KOTOpas MO3BOIIeT NPOBOAUTb
NCMNbITaHUS TEXHUYECKMUX CPeACTB Ha yCTOM-
4YMBOCTb K BO34EMNCTBUIO MPSAMOro rpO30BOro

pa3psaa, 3NeKTPOMarHMTHOro nosnsa 6ams-

KOro rpo3oBoro pa3spsaga. ABTOMaTU3NPO-
BaHHaA n3MepuTesibHaaA cucTema C nepe-
[a4yen JaHHbIX NO BO/TOKOHHO-0MNTUYECKUM
NIMHNAM CBA3M NO3BONAET UIMEPSATb dHEpP-
M0 UMMNYNIbCOB, HABEAEHHbIX B 3/IeKTpUYe-
CKUX uensx, B gnanasoHe oT 8 go 90 mk [ x.
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TennoBble N KNMMaTUYECKME
NCrblTaHUA

L\l \
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TennoBble M KNUMATUYECKME UCTbITaHUS
MO3BONSAOT ONPeaennTb MU NOATBEPANTD
FrapaHTUNHBIA U NpefenbHbIA CPOK CNTYXObl
N3pennin, yTOYHUTb YCTOBUS UX SKCMyaTa-
LKW, BbISIBUTb C/labble MecTa KOHCTPYKL MK
N COCTaBUTb TEXHUYECKUIM pernameHT no
NJIaHOBOMY OOCNYXXMBAHMIO, N3YYNTb CBOMN-
CTBa OTAENbHbIX MaTepuanos. Mpu Tenno-
BbIX M KIIMMAaTUYECKUX UCTBITAaHUAX oLe-
HMWBAETCS CTeMNeHb HapyLWeHUs BHELHEro
BUAA U34enus unu matepmana (kopposun-
OHHble Npouecchl M noTeps GopMbl), CTPYK-
TYPbl 2/IEMEHTOB KOHCTPYKLU MK (Hanpumep,
BHYTPEHHME MUKPOTPELLMHBI) U T.4.
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KOMMIeKC TEMMOBbIX 1 KIIMMATUYECKNX B coctaB KTKW BXxogAT ycTaHOBKU A4
ncnoitanui (KTKU) nmeeT pasnmyHble ycTa- VNCTBITaHUI Ha BO3,D,€VICTBVI€I
HOBKM W UCMblTaTeNbHble KaMepbl, Ha KO-

TOPbIX BO3MOXHO NMpoBefeHne TernaoBbiX B TemnepaTyp oT MuHyc 70 °C
N KNTIMMATUYECKUX UCMbITAHUNA PA3INYHbIX po nnoc 300 °C. ObbekTOB
C rabapuTHbIMK pa3mepamm
1000 x 1000 x 2500 mm

1 maccon go 2000 Kr;

06BEKTOB rpaXgaHCKOro N BOEHHOIO Ha-
3HayeHusa bonee, yem no 30 meTogMNKaM.
KTKW Ha 6a3e ncnonb3oBaHMUSA COBPEMEH-

HOrO UCMbITAaTENIbHOro TEMJI0BOro N KNN- B temnepaTtyp o 500 °C. 06b-

MaTU4YeCcKoro obopyaoBaHus, B TOM Yncre ' €KTOB C rabapuTHbIMK pas-
: Mepamm 700 x 700 x 700 mm
M maccon go 250 kr;

N UMNOPTHOrO NPOM3BOACTBA, MO3BONAET
NPOBOAUTb BbICOKOMHPOPMATUBHbIE UC-
NbITAaHMA Ha BO34ENCTBME TEMIOBbIX U KNN- B COBMECTHO BJIaXXHOCTM

MaTUYeCKUX HAarpy30K, BO3HUKAIOLWMX KaK oT 10 no 98% OTH. n Temne-

NPV 3KCNayaTaunm, Tak U Npu TEXHOreHHbIX | patypbl oT 10 go 80°C 06b-
N TPAHCMOPTHbIX aBAPUSX, @ TAKXe U3y4aTb €KTOB C rabapuUTHbIMMK pas-
CBOMCTBA MaTePMaNoB N KOHCTPYKLNI N3- mepamu go 1000 x 1000 x
AeNNN B UHTepeCcax UX OONrOBEeYHOCTHU, Tep- 2500 mm 1 maccom go 2000
MOMPOYHOCTU, KOPPO3UOHHOM YCTONYNBO- Kr;

CTW, ra30BblAeNeHnsa U T.4. B temnepaTtypbl go 300°C

C BbICOKMM TEMMOM HarpeBsa
0b6beKkTa, C uenbto onpege-
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NeHNsi ero TePMOCTONKOCTMU;
COBMEeCTHOe AencTBue Ba-
Kyyma go 10-2 6ap n temne-
paTypbl oT MMHYyC 70 go 100°C
obbekToB Maccomn go 300 kr;
LOXAS C UHTEHCMBHOCTbBIO 4,0
7 MM/MUH;

consiHoro (MopcKoro) TymaHa.
Nmetowmecs kamepbl No3BO-
NAT NPOBOAUTbL YCKOPEH-
Hble KOPPO3WNOHHbIE UCMbITa-
HMA 0OBbEKTOB pasmepamu 4o
1300 x 700 x 700 MM 1 Mac-
cov no 300 Kr B COOTBETCTBUMU
C HaUMOHANbHBIMU U MEXAY-
HapoOOHbIMM CTaHA4APTaMM
(DIN50021, DIN50017, ENISO
6988, DIN50014, UNI9399,
UNI9590, DEF, ASTM, MIL STD
nT. 4.);

OTKPbITOro NiameHu, No3BO-
nsiwmne NPoBOANTb UCMbITAHMA
KpynHorabapuTHbIX 06beKTOB
Maccom o 20 TOHH C BOCNpo-
n3BefeHneM BCeX U3BECTHbIX
Mopener noxapa B AnanasoHe
Temnepatyp ot 400 go 1100°C.

YnbTpa3ByKOBOM KOMMIEKC

Haquo—MccnenosaTeanKmﬁ NCMbITaTeNbHbIN KOMMIEKC

Bce ncnbiTaTenbHble YCTAHOBKM OCHa-
LW eHbl YCTPONCTBAMWU M NPUCNOCOONEHMU-
MM 4N COOTBETCTBYHOLWEro 3aKpenieHus
0OBbEKTOB UCMbITAHUA U UX 3arpPy3KKN B UC-
NbiTaTesbHble YCTAaHOBKM.

[ns noaroToBkM 0ObeKTOB K UCMbITa-
HUAM U UCCNeaoBaHUSAM, aHaNM3a UX CO-
CTOAHMUA 00 U nocne ucnoitTaHum Ha KTKN
MMEeTCSst KOMMIEKC HePA3PYLLUALD- LWEro KOH-
Tposa Ha 6Ga3e COBPEMEHHbIX YNbTPa3BYKO-
BbIX M TOKOBUXPEBbIX KOMMIEKCOB C pa3un-
POBaHHbIMM peLleTKamu, TENOBU3NOHHOIO
KOMMJeKca, meTannorpadpumm, xpomatorpa-
¢buu, BMObpoaNarHoCTMKKU, CUCTEM Ha OCHOBE
ra30BbIX CEHCOPOB M APYrMX NPnMoopoB..
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TennoBM3MOHHbIE 06CcefoBaHUSA

TennoBU3MOHHbIN KOMMEKC

HapyweHune B paboTe cuctembl
oborpesa

HaquO-MCCﬂe,D,OBaTeJ'IbCKMlZ NCMbITaTeNbHbIN KOMMIEKC

TennoBU3MOHHbIE O6Cﬂe,D,OBaHVIF| no-
3BONAOT ONpeaendaTb ﬂ,eq)eKTbl JHepreTu-
yeckoro O60pWJ,OBaHMFI, aBapMVIHbIe MecTa
Ha TennoTpaccax, NoOKaJInm3npoBaTb MeCTa
TEMNIONOTEPDb B MPOMBbBIWNEHHDBIX N XXNJTbIX
30aHUAX, onpenendaTb CKpbITbl€ O4aru nec-
HbIX MOXapoB.

HapyleHue umpKkynsaumm macna [edeKT cTbIKOBOTO LIBA
Yyepes paguatop

HarpeB KOHTAaKTHOrO coefMHeHUs JedekT ynnoTHeHus
OKOHHOW pambl
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MeTannorpapuyeckas cuctema

HaquO-MCCﬂe,D,OBaTeJ'IbCKMlZ NCMbITaTeNbHbIN KOMMIEKC

BVI6pO,D,VIarHOCTVI‘-{ECKaFI cncTema
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Haquo—MccnenosaTeanKmﬁ NCMbITaTeNbHbIN KOMMIEKC 39

[a30QMHaMM4YecKne NcnbiTaHUSA

NcnbiTaHWA C UCNONb30BaHMEM ra3oam-
HAaMUYECKMX METOL0B HarpyXeHns no3Bo-
NSAT OLEHUTb CNOCOOBHOCTL 0OBbEKTA COXpa-
HSATb MPOYHOCTb M PaBOTOCNOCOBHOCTL NPU
BO34ENCTBUM BbICOKOMHTEHCUBHbIX Yaap-
HbIX HarpPy30K Pa3/IM4YHOr0 NPOUCXOXAEHMS,
MMEILLMX MECTO Kak Mpu 3KCMyaTaumm, Tak
N NPU TEXHOMeHHbIX aBapUsIX, KaTacTpodax,
TEPPOPUCTUYECKUX aKTaX C MPUMEHEHMEM
ntob6bIX BUA0B OPYXUS, BKJIHOYAs CTPEenko-
BOE M apTunnepuiickoe. Kpome Toro Hamu
OCBOEHbI B3pbIBHblE TEXHOIOMMW, NO3BONSA-
toLLME MPOBOAUTL CBAPKY ABYX, TPEX pa3-
JIMYHBIX METANNIOB, LWUTAMMOBKY, Pe3KYy Me-

TaNsoB, paspyLleHne KpynHorabapuTHbIX

MeTaNNIOKOHCTPYKLWIA M OTXOL0B MeTas-
NYpPruyeckoro Nnpon3BoACTBa.
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B cocTaB ncnbiTaTeIbHOro KoOMNnekca
BXOAAT YCTAaHOBKU U METOAUKU ANS
MCMNbITaHUN OOBbEKTOB Ha BO3aenCTBUE:

H BO34YLIHOM yAAPHOW BOJIHbI OT B3PbIBA
KPYMHbIX 3apsi40B B3PbIBYATbIX BE-
LLEeCTB M NPOJIETA BbICOKOCKOPOCTHbIX
a3p0bBaANINCTUYECKMX OOBEKTOB;

B NHTEeHCMBHbIX yOAPHbIX HAarpy3oK, Mo-
AeNVpPYOLWNX aBapurHble NageHus,
yAapsbl 0 Nperpagbl, NPOHUKaHWE B 3a-
WMLWEeHHble 00beKTbl, CTOJIKHOBEHMS
TPaHCNOPTHLIX CPEACTB;

B nysb CTPESIKOBOIrO OPYXWUS U OCKOJI-
KOB rpaHar;

B Harpy3oK apTUINEPUNCKOro BbiCTpena
C nocneayrwmm NniaBHbIM TOPMOXKe-
HMWEeM UCMbITYEeMbIX 0ObeKTOB, ABUXY-
WMXCHA cO ckopocTbio go 1,5 km/c., a
TakKXe 419 nccnegoBaHmin pabortocno-
cobHOCTMN N hyracHOCTM B3PbIBYATbIX
BELECTB U U3LeNNN, UX COQEPXKALLMX.

Haquo—MccnenosaTeanKmﬁ NCMbITaTeNbHbIN KOMMIEKC

HauymHasa ¢ 90-x rogoB Ha ra3ogMHaMmMyeckomMm KOMIekce
HUWNK npoBoasATCA KOHBEPCUOHHbIE PaboTbl MO HAPOAHO-XO-
3A1MCTBEHHOW TeMaTUKe B 06/1aCTH B3PbIBHbIX TEXHONOTNIA. B
4YaCTHOCTW, MO AOrOBOPAM C Pa3INYHbIMK NpeanpuaTnamm Poc-
CMM BbIMOJIHEHbI TakKne paboTbl, KaK:

B ynpoyHeHue, pe3aHue, YeKaHKa U LWTaM-
NMOBKa MeTa/I0B B3PbIBOM;

B B3pbIBHOE pa3spylweHne meTannowna-
KOBbIX OTX040B MapTEHOBCKOIro Npous-
BOACTBA;

B nccnepoBaHMe NeHHbIX 3aboek gna oy-

POB3pPbIBHbIX PabOT;
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B yTunausauunsa apTunnepunckmux boenpum-
NMacoB M NaTPOHOB CTPENIKOBOIr0 OPYXUS;

B yccnefoBaHUA AeTOHAUMOHHBIX U drsK-
KO-XUMUYECKNX XapaKTEPUCTUK U XapaK-
TePUCTMK 6H€30MaCHOCTM MPOMBILLIEHHbIX
BB 1 yTUAn3npyembix apTUNNEPUNCKUNX
NOPOXOB;

B nccnefoBaHMA B3PbIBOONACHOCTU Mblie-
BO3AYLHbIX CMecel;

B CBapka B3pbIBOM OMMeTann4yeckmnx 3aro-
TOBOK M Apyrve MeHee 3HayMMble paboTbl.

Y4yacTok 060pyaoBaH COBPEMEHHbIM AedEeKTOCKONMYECKUM
obopynoBaHuem, Npu nomowm kotoporo segetcs 100 % ynbT-
Pa3BYKOBOW KOHTPO/b CMOLWHOCTN CBAPUBAEMbIX 3aroTOBOK

C OCI)OpMﬂeHI/IeM COOTBETCTBYHOLWMX MPOTOKOJ10B.

Haquo—MccnenosaTeanKMﬁ NCMbITaTeNbHbIN KOMMIEKC

MepeyeHb xapaKTepHbIX GUMETaNIM4eCKNX KOMMNO3UL UM,

usroroBneHHbix POAL — BHUNTOD cBapkon B3pbiBOM

CBapuBaemas napa TonwmHa TonwmHa Pasmepsl
OCHOBaHWSA  MJIaKUPOBKU 3aroTtoBoOK
TuTaH + cTanb 20 8 200x200, 300x300
C13 + 12X18H10T 45 5 2000x4700
Ct3 + 06XH28MAT (31943) 45 4 4000x1200
CT20K + 08X17H13M3T 20 3 1900x1700, 2900x1700
Cr3 + 1163 16 4 5400x1500
09r2cC + 12X18H10T 16 5 5900x2000
09r2c + 08x13 15,32 3,8 2000x400, 1100x1000
Cr3 + M1 85 3 2200x4500
Cr3 + 12X18H10T 4 3 150x200
C13 + 12X18H10T 4 3 150x200
09ra2c + 12X18H10T 3 10 150x200
BTO1 + 12X18H10T3 3 22 1400x1300, 1600x1500
BTO1 + C13 3 22 300x300
09rac + 163 80 10 1100x1715, 460x540
M1 + A5H 3 7 1500x600

Bce gaHHble YKa3aHbl B MUTIJTUMETPAX
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Hay4Ho-uccnenoBaTenbCKMM UCMbITaTeNbHbINM KOMMIEKC 45

Cpenctea U3aMepeHnin COGCTBEHHOIO TennoBM3NOHHbIE 06CefoBaHNA
NpPOn3BOACTBa

NpenHasHayeH Anga usme-
PEHUNA MOCTOAHHOIO N UMMMYSb-
CHOTro MU306bITOYHOrO AaBne-
HUA XUOKOCTEN 1 ra3oB (B TOM
yncne sogopoga) go 300 MMa.
BHeceH B [ocpeecTp cpeacTs
namepeHnn nog N262677-15.

[be30o3nekTpuyeckme gaTymkm gns

N3MepPEHMNS YAAPHbIX YCKOPEHNM

MNbe3oanekTpuyeckume gatumkm PAYC2021
n POYC2037 npefHa3Ha4vyeHbl 415 USMepeHns
YAAPHbIX YCKOPEHUI B AMAN0O30HE OT MUHYC
20000 po 20000 g.

Jatumkum POYC2021 n PAYC2037 B 3Ha4n-
TeNbHOW Mepe YCTOMYMBbI K ABJIEHMIO KyXOAa
HyNa» (CMeLWeHNIo HyNeBOW NMHNM BbIXOA-
HOrO CUrHana), XxapakTepHOMy ANS Mbe303-
NEKTPUYECKMX AATYNKOB B YCSIOBUAX MHTEH-
CMBHOTO YAAPHOr0 HarpyXeHusi, 0cobeHHOo
NPW HANNYUM BbICOKOYACTOTHbBIX COCTAB/IAD-
WMX yoapHOro npouecca, NoBbILLEHHON TeM-
nepaTypbl nnn gedpopmaymm yCTaHOBOYHOMN
nosepxHocTu. daTumk PAYC2021 npoweén




Hay4Ho-uccnenoBaTenbCKMM UCMbITaTeNbHbINM KOMMIEKC 47

npoueaypy yTBepXxaeHusa TMna cpegcTea Manora6apV|TH bIN ana FTHOCTUYECKUN
namepenus (CK). Ceptndumkat RU.C.28.046.A
N2 34050 o1 02.07.2014. Homep no locpe-
ectpy CN 54384-13. ANArHOCTUKN DNNEKTPOTEXHUYECKUX

OaTtumk PAYC2037 npoweén ncnbiTaHua

KoOMmiekc 1 MeTogmnkKa

CTPOWNCTB, COAEPXALLMX OOMOTKM
c uenbto ytBepxaeHus tuna C 8 2012 roay. yerp ’ AEP i

B HacTosiwee Bpemsa BeayTcsa paboTol U MalFHNTOMPOBOL
no BKJItOYeHuto ero B [ocpeecTp.

ManorabapuUTHbIN OMAarHOCTUYECKUI
komnnekc PYCK2057. Pa3zpaboTaHa meTo-
AMKa 1 annapaTHO-NporpaMmHoe obecne-
YyeHuWe, NO3BONIAOWME NMPOBOANTL Oe3pas-
OOpPHYI0 OLEHKY TEXHNUYECKOrO COCTOSIHUSA
YCTPOWCTB, MMEIOLWMX B COCTABE KOHCTPYK-

LM 0OMOTKM U MarHMTonpoBog (TpaHcdhop-
MaTOpbl, FeHepaTopbl, 3NeKTPoABUraTENN
Oatumk PAYC2021 Oatumk PAYC2037
nT1.n.). B npouecce AMarHOCTUKM C NOMOLLbIO
00OMOTOK (6€3 MCcnoNb30BaHUA U3MEPUTENb-
HbIX 0ATYMKOB) PerncTpmpyeTcs Bubpaym-
OHHaA peakumMs 3N1eMeHTOB KOHCTPYKL UK
Ha TeCcToBOe MexaHW4yeckoe BO3aencTeue,
N onpeaenaTCsa 3/IeKTPOMarHUTHbIE Ya-
CTOTHbIE XapaKTEPUCTUKM YCTPONCTBA B AM-
ana3oHe vactoT 0,01...50kly Nnpn nogave
Ha 0OMOTKM 3/1IEKTPUYECKOrO HanpsiXXeHus

TUNA «Oenbli Wym».
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Mpu NnpoBeAeHNN ANArHOCTUKN YCTPONCTBO AOIKHO ObITb
OTKJ/1HO4YEHO OT CeTU. Ha OCHOBAHMKM Pe3yNbTaTOB U3MEPEHNI
OLEHNBAIOTCS USMEHEHUS COOPOYHBIX YCUTUN U TeOMEeTPU-
YeCKNX pa3mepoB KOHCTPYKLINMM, KOTOPbIE MOFN MPOU30NTHU
B npoLecce 3KcnayaTaumn. Metoguka 3awmieHa lNMateHtom PO.

Pa3spaboTaHHaa meToAnKa M NporpammHoe obecrneyeHune
No3BONAT A8 TpaHchopmaTopoB 4-5 rabapuTta B aBTOMATU -
3MPOBAaHHOM pPeXUME OLLeHUTb CYMMapHOEe yCuMe NpeccoBKM
obmoToK Kaxaon ¢asbl B npouecce o6cefoBaHUA U MPOTrHO-
3MPOBaTb yCU/IME MPECCOBKM C Y4ETOM TEMOBOIr0 COCTOAHMS
TpaHcdopmaTopa.

Hay4Ho-uccnenoBaTenbCKMM UCMbITaTeNbHbINM KOMMIEKC 49

100%
(40kr/cm?)

50% 49% 29% 25%

Puc. 1

Ha pucyHke 1 npmBeaeHbl MPOrHo3npyemMble yCUnmsa npec-
COBKM 0OMOTOK TpaHcpopmaTopa TATHXK-40000/110-71VY1
npw ero pasorpese go 70 °C.

Ana nnnocTpaumm BO3SMOXHOCTEN METOAMKM Ha PUCYHKE
2 npuBepeHbl rpadmkm A4YX n @YX ogHon n3 das anekTpoTex-
HMYECKOro yCTPOMCTBA, HE MMetoLwero gepopmaumm ooMoToK,
a Ha pucyHke 3 rpadpukn A4X 1 @YX npu HannumMm No anunHe o06-
MOTKM NOBTOPSAOWMNXCA edopmaLnin BONTHOOOpa3HOW GopMbl.

Ha pucyHke 4 npuBegeHbl rpadmkn A4X sanekTpoTexHu-
4YeCKOro yCTPOMCTBA, Nosly4eHHble ¢ pa3 «A» n «C», npu no-
[a4ve TecTupytoLero curHana B gasy «B», n xapaktepusyouwme
N3MEHEeHNA MarHNTHOM NPOHULAEMOCTM EMAarHMTONPOBOA
Ha y4yacTke mexay dazamm «B» 1 «Ax.
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ObopynoBaHue c BB

Hay‘-lHO-VICCJ'Ie,D,OBaTeJ'IbCKVIVI NCMbITaTeNbHbIN KOMMIEKC

YCTaHOBKM pewatoT 0gHY U3 aKTyaslbHbIX
npobnem ytunmsaumm 6oenpmnacos — npo-
Gnemy nsBnevyeHus TPOTMUNA U3 apTCHAPAL0B
N O4HOBPEMEHHOTO ero rpaHynnpoBaHus. Mo-
Nly4aeMbll Ha YCTAHOBKAX TPOTW/T YAOBNETBO-
paeT TpeboBaHUAM TEXHUYECKUX ycnoBun TY
751809-93.

Ha yctaHoBkax BI'T BO3MOXHO paccHaps-
XXEeHMe CHapSAA0B, COAEPXALLMX WALLKY Obl-
MobneckoycuneHus. PaboTbl No BbiNaBNEHUIO
N rPaHyNMPOBAHUIO TPOTUA HAa yCTaHOBKax BI'T
3KONormyeckn besonacHobl.

TexHn4yeckme peweHns No BbiNIaBNEHUIO
N rPaHyNMPOBAHUIO TPOTUA HA yCTaHOBKax BI'T
3awmeHbl nateHTamm N2 2123933 1 N2 2141100
Poccumnckon ®epepaumn. 48 yctaHoBOK BI'T

TMna P16K-M25 paboTatoT Ha apceHanax PO.
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Kanunbp cHapsga, Mm O6o03HauyeHune KonuyecTBo 0ofHOBPEMEHHO
YyCTaHOBKM BbIN/IaBASEMbIX 3aPAL0B

85...100 P16K-M25 2

122...130 P16K-M25-01 2

152 P16K-M25-02 1

85...100 10

122...130 P16K-M26 10

152 5

Mpon3BOAUTENBHOCTD 3aHuMaemas Kon-Bo 06cnyxumBatoLLero

ycTaHoBkM BI'T, cHapsigos/rog

nnouwagb, M2

rnepcoHana, 4en.

7200

5400

=2

1800

36000

27000

9000

KoHTaKTbI

PymsaHues

lOpuit BnagummnpoBuy
3amecTuTenb ANMpeKTopa
8351 907-74-58
8(35146) 5-24-19
y.v.rumyantsev@vniitf.ru

niik@vniitf.ru

FopopgHoB

Anekcei BaneHTUHOBUY
HavanbHuk HUNK
8(35146) 5-10-22

TayceHeB
Bnapumunp Bnagumuposuy
3amecTuTeNb HavyaibHMKA NO U3MEPEHUAM

8 (35146) 5-10-05
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