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Ilpusedenvt pesynomamor ucnoimanui kamepvr KOO8 na ycmouiuusocmov x
go30elicmeuio  makux — Gakmopog,  COnpPoOBONCOAIOWUX — 2A300UHAMUYECKUE
IKCnepuMeHmvl, KaKk MOWJHblE 2JIeKMPOMASHUMHbIE, AKYCMUYeCKUue U C8emosule
nomexu, U  pe3ylbmamvl NPUMEHEHUs Kamepbl 6 COCmase  J1a3epHO20
OONNIEPOBCKO20 UMEPUM el CKOPOCMU 00bEKMO8, Memaemblx 63PbleOM.

Knwuesvie cnosa. 83pwvle, cxopocms, OemoHayus, YOapHvle B0JIHbl,
NEeKMPOHHO-ONMULECKULl NPeodpa308amers.

BBenenue

Mmuorue Hay4yHble opraHm3anuu B Poccum u 3a pyOexoM 3aHMMArOTCS
W3YYEHHEM  B3PBIBHBIX MpoIeccoB. bonpmioil wmHTEpec ans wHcciaemoBaTeneit
MPEICTABISIOT TAKUE TapaMeTpbl, KaK CKOPOCTH TeJ, METaeMbIX B3pbIBOM, (hopma
(GpOHTOB yHOapHBIX W JAETOHAIIMOHHBIX BOJH, YNPYrOIJIACTUYECKHE CBOWMCTBA
KOHCTPYKIIMOHHBIX MaTEpUajoOB H.T.J.

[lepeuncnennple BBIIIE TApaMeTPhl JIETKO IMOJYYHTb, HCIOJIb3Ys
AIEKTPOHHO-ONTHYECKYI0 KaMmepy, paloTaromlyto, B YAaCTHOCTH, B PEXHME
JUHEWHON pa3BEPTKHU, TAK HA3BIBAEMOM CTPHK pexknMe. «CepaueM» CTpUK KaMephl
SIBIISIETCSI MMITYJIbCHBIA DJIGKTPOHHO-ONTHYEeCKHi mpeoOpaszoBarens (DOII), Ha
BXOJI KOTOPOTO C TOMOIIBIO ONTHYECKON CHCTEMBI MPOCHUPYETCS U300paKeHHe
UCCIIElyeMOro IpoLecca, BbIpe3aHHOe Y3koi menbto. Ilpy mnomaue Ha
orknoHstomue TwactuHel  DOIl  MHEHHO  M3MEHSIOMErocs  HaNpPsDKEHUS
M300paKeHUE eI Pa3BOPAUYMBAETCS MO JIIOMHHECIEHTHOMY 3Kpany. [Ipu sTom
MPOUCXOOUT  HEMPEPHIBHOE  MPOCTPAHCTBEHHO-BPEMEHHOE  IpeoOpa3oBaHHe
MCCIIeTyeMOT0 N300paKEHMs WM ONTUYECKOTO curHaia. [lomydennoe Ha BbIxoze
3011 uzobpaxkeHre ¢ TOMOIIBIO TEIEBU3MOHHON KaMepbl BBOJAUTCSA B KOMIIBIOTED
u oOpabaTeiBaeTcsi MO MpOrpamMme, MO3BOJISIIOMICH MOJYYUTh HHTEPECYIOIIHNe

UCCJIeA0BaTENs TapaMeTphI.



B nHameit pabore B peanbHBIX YCIOBHUSIX T'a30JMHAMUYECKHUX HKCIEPUMEHTOB
ObLIa UCTIOJh30BaHA JJIEKTPOHHO-ONTHYECKas kamepa tuna KOO8 /1,2/. PaGotsr
npooamwiuck B Poccuiickom @enepanbHoM Anepnom Llentpe Bcepoccuiickoro
Hayuno—MccnenoBarensckoro Muctutyra DcnepuMentanbaoit dusnkn (PDSIL-
BHUMD®) B cocraBe  SKCIHCPUMEHTAIBHOIO  KOMIUIEKCA  JIa3€PHOTO

noriepoBckoro usmepurens ckopoctu (JIAUC).

Pe3yabTaThl HCHIBITAHUI U IKCTIEPUMEHTOB

Kamepa umeer aBa pexxnMa pabOThI — OJHOKAJIPOBBINA U CTPHUK PEXHUM (pexKHM
JTWHEWHOW pa3BépTku). JlnamazoH Kod((OUIMEHTOB JHHEHHOW pa3BEPTKH,
oOecrieynBaeMbIil IByMsI CMECHHBIMH OJIOKAMH YIIPaBIJICHUS, COCTaBIsIeT OT 1Hc/CM
no 300mkc/cM (umHaA pa3BEPTKH 2 CM, NPEICIIbHOE BPEMEHHOE pa3pelleHHe
20rc). [Ipu 3TOM B OJHOKAIPOBOM pPEXUME JHAIa30H JUIHTEIBHOCTEH Kajpa
cocrasiser or 10Hc 10 600MKC (MakcuMambHBIC pasMepsl Kaapa 15x20 mm?).
[TpocTpaHcTBeHHOE pasperieHue - He MeHee 15 m.J1./MM, CIeKTpalibHbIH Arana3oH
— ot 400 o 800 uwm.

Kamepa 6e3 AOMOMHUTEIHLHOTO BHEUIHETO 3JEKTPOMArHUTHOTO 3KpaHa ObLia
yCTaHOBJIEHA B HemocpeacTBeHHoi Oym3zoctn (~10 cM) OT CHIBHOTOYHOM
paspsSaHON 1enmu TBEPAOTENBHOTO PYOMHOBOTO Ja3epa W B 2-X MeETpax oT
B3PBIBHOM KaMmepbl, B KOTOPOH WHHUIIMHPOBAHWE JETOHATOPOB TMPOU3BOAHUTCS
UCKPOBBIM paspsyioM ¢ Hampspkenuem Oonee 30 kB. Ilpu stom HEe ObLIO HU
JIO’KHBIX 3aITyCKOB, HU YXYAIICHUS KaueCTBA N300paKEHHUS.

brnarogaps koppekuuu TOCPEACTBOM NPOTPaMMHOTO OOECIEUeHus: BCeX
Tre€OMETPUUECKNX B (POTOMETPHUECKHX MCKaKEHUH, KaK B OJHOKAIPOBOM pPEKHUME,
TaK M B peXKUME JTUHEHHON pa3BEPTKH, BKIIIOYAS] CBETCUTHAIBHBIE XaPaKTEPUCTHKHU
U HEIWHEWHOCTh  Pa3BEPTKH, TOYHOCTH  OMNpPEACNICHUS  CMELICHHS
UHTEPPEPEHIMOHHBIX TMOJIOC OblTa B 3THX OSKCIEPUMEHTaX CYIIECTBEHHO
MOBBIIIIEHA. B pe3ynpraTe KOPPEKIHMH TE€OMETPHUYECKHE AHCTOPCHH ObUIH

yMeHbIIEHbI ¢ 4% 10 He 6onee 1%, a HenuHeHOCTD pa3BEPTKHU ¢ 10%0n4 10 HE



o6omee 2%. HeomHopomHocTh KodbduIEeHTa MNpeoOpa3oBaHUs 1O  TOJIIO
n3o0paxeHus Ob1a ymeHbieHa ¢ 30%mqy 10 He 6omee 5%.

beiio mposeneno Oonee 50 rTa3omMHAMHYECKUX OSKCIIEPUMEHTOB. bbutn
MOJIy4YEeHbI TpaUKH MacCOBOM CKOPOCTH Pa3IUYHBIX METaUIMYSCKUX TUIACTHH,

MeTaeMbIX B3pbIBOM (puc.l).

Puc.1l. Tunmunas 3apeructpupoBanHas uHTepheporpaMma u rpaguk MaccoBOn

CKOpPOCTH aJIOMUHHUEBOM IJIACTUHBI, METAEMOU B3PBHIBOM.

[To 3aBepmennn ycnemHbix ucneitanuii POSAL-BHUNUDO® mpuobpén
Heckosbpko kamep KOO8. Tpu u3 HUX UCTIONB3YIOTCS B U3MEPHUTEITLHOM KOMILIEKCE
POAL-BHUND®, tne ¢ momompio nazepHoro uHTEpdepomerpa Dadpu-Ilepo
MPOBOATCS UCCIENOBaHMS B 00JaCTH (PM3MKH YIAAPHBIX U JIETOHAIIMOHHBIX BOJH
/3-5/. B dactHOCTH, TIpH BBIXOJE ISTOHAIIMOHHOW BOJHBI Ha T'PAaHUIy pasjena
B3pbiBUaTOoe BemectBO (BB)-mpo3pauyHoe OKHO pPErHCTPUPOBAIUCH IapaMeTPhI
JICTOHAIIMU BBICOKOILIOTHRIX BB. Mexny BB u okHOM momerianacs Tonkas (»10
MKM) aJIIOMHHHEBas (oJjbra, KOTOpas OTpaxalna Ja3epHOe H3IIyYCHHE,
npeTepreBiee AOIIEPOBCKHUNA CIIBUT YaCTOTHI 3a cueT ABmxkeHus ¢omabru. Ha puc.
2 mpexacraBieHa MHTEpdEporpaMma ONbITa W 3aBHUCHMOCTh CKOPOCTH TPaHHIIBI
paszena BB-okHo ot Bpemenn s BB - tpunnrpotonyona (THT) (r =1,633 r/em®,

D=6,93 km/c, D — ckopocTh neToHanuu) u okHa u3 LiF.
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Puc.2. Untepdeporpamma u rpadux U(t) B ombite ¢ THT.

B ombire ¢ THT 3apeructpupoBana BeauM4MHaA MMKA MAacCOBOM CKOPOCTH Ha
rpanuiie BB-LiF  U=1,73 «kwm/c. MHcmonb3ys  u3BeCTHylo  aauadary
Hernpopearupoasiiero tporuna D=2,57+1,88U u nepecuntsiBasi COCTOSIHUE IMHKA
B LiF Ha cocrossane nmuka B THT, umeem Benuunny nuka Helimana B tpotmie P
=245 I'Tla, U=2,21 xm/c. U3BecTHBIe 3HaUYeHHs cocTosHus UYenmena-XKyre (U-2K)
JUTSL TPOTHWJIA, TOJYyYCeHHBIE pa3HBIMU METOJaMu Jiekat B mpenenax 17,9...19,35
['Tla. Mmsr Oepem cpennee 3nHauenne P =186 I[Tla. B o»stoM ciyuae
3aperucTpupoBaHHas HaMU BeJnunHa nuka Heitmana npessimaer coctossaue Y-2K
B 1,32 paza. Ha rpaduke pucynka 2 crnax ckopoctu U(t) 3akaHuMBaeTCs MOJIKOH.
JmurenpHocTh craga U(t) cocraBmia Dt =320 He. DT0 1 €CTh JIMTEIBHOCTD 30HBI
XUMHYECKOW peaklWd, 3HAYeHHE KOTOPOW XOPOIIO COIIACYeTcsl € JaHHBIMH
Apyrux aBTopos /7/.

Kamepa KOO8 ucmonp3yercss B 1a3epHOM H3MEPUTEIHHOM KOMIUIEKCE U IS
perucTpanuy yrnpyromiacTH4eCKiX U MPOYHOCTHBIX CBOHCTB METAJLIOB.

Ha puc.3 nokazana TunudHas wHTepdeporpamMma UM COOTBETCTBYIOIIMNA €1
XapaKkTepHBIA MPOPMIb CKOPOCTH CBOOOTHOM MOBEPXHOCTH YNPYTOIUIACTUIECKOTO
TeJa TpU  BBIXOJE HA  HEE  OTKOJBHOTO  HMMITyJbca.  BcmenacrtBue
YIPYTOIJIACTUYECKOTO MOBEACHHS MaTepuaja pasrpy3ka OTKOJIBHOTO CJOS HOCHUT
ABYCTaJIUUHBIA xapakrep (ynpyruii TpEABECTHHK H CIENylolias 3a HHM

IJIACTUYCCKAast BOJIHA).
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Puc.3. Tunuunas uaTepdeporpaMMa U COOTBETCTBYIOIINN €l XapaKTepHBIN
npoiIb CKOPOCTH CBOOOIHOM MOBEPXHOCTH MPHU OTKOJIE B YIIPYTOIIACTUIECKOM
TeJe.

BeIpaxkeHnss mii onpenerneHus OTKOJIBHON MPOYHOCTH U BEJIUYMHBI YIIPYTOTO

NPEJIBECTHUKA B YIIPYTOIUIACTUIECKOM Tejle MMErOT Buj /6/:
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B dopmynax (1-4) npuHATH ciaeayrome 0003HAUeHUS. g — IUIOTHOCTh
MaTepuana; Co, ¢| - COOTBETCTBEHHO OOBEMHAsi W MPOAOJIbHAS CKOPOCTh 3BYKa B
MaTepuale, SHeL — BEIMYMHA YIPYroro IPEIBECTHHKA, Sgpal - OTKOJIbHAL
npouHocTh; DW — pa3Huiia Mex1y NepBbIM MAaKCUMyMOM U MUHUMYMOM CKOPOCTH
CBOOOJIHOM ITOBEPXHOCTH OTKOJBHOro cnost; Wy — aMIIMTyJHOE 3HadyeHHe
CKOPOCTH IUTaCTUYECKOU BOJIHBI; Wy — aMIUIUTYAHOE 3HaYE€HHUE CKOPOCTU YIIPYroi
BoutHbI; Dt - Bpemsi neicTBUs pacrsaruBaiomiero ummyiasca, dW — mompaBka,
YUYUTBHIBAIOIIAs Pa3HULY CKOPOCTEM pACHPOCTPAHEHUS Pa3rPy304YHOM YacTH
MaJIar0IIero UMIyJbca U PPOHTA OTKOJBLHOTO UMITYJIbCa; N — TOJIIUHA OTKOJLHOM
miactuasl;, W, W,-  rpaameHTsl  ckopocTH  CBOOOJHONW ~ HOBEPXHOCTH
COOTBETCTBEHHO B TMAJAlOIIEed BOJHE pa3peKeHUs U BO (PPOHTE OTKOIHHOTO

ummybca ( puc. 3).



3akioueHune

Takum oOpaszoM, ¢ momombpi JazepHoro uHTEpdepomerpa Dabpu-lIlepo u
kamepsl KOO8 B 0IHOM SKCHEpHMEHTE MOXHO 3apETrHCTPHPOBATH CIIECTYIONINE
IapaMeTphl: aMIUIUTYIbl CKOpOCTel ynpyroi u miaactudeckodl BomH (Wy u W),
DW — pa3nuiy Mexay nepBblM MaKCUMyMOM U MUHUMYMOM CKOPOCTH CBOOOJHOM
noepxHoctH Ha 3aBucumoctr W(t); BpeMs IeHCTBUS pacTATHBAIOIIETO UMITYIIhCa
(Dt). BenuuuHbl ynpyroro NpeaBeCcTHHKA (SHgL), OTKOJIBHOM MPOYHOCTH (S spall) U
TOJIIUHBI OTKOJIbHOM 1acTuHbl (N) paccuuTsiBaroTcs u3 cootHomenui (1-4). Tak,
Harpumep, s xeneza “Armco”’ 3TH BEIUYUHBI, MOJYyYEHHBIE B DKCIEPUMEHTE
(puc. 3), cocraBunu: Wg=64 m/c; Wy=590 m/c; SpeL = 1,5 I'lla; Sgpan = 2,67 I'Tla;
Dt = 0,22 mkc; h=0,58 mm.

Kamepa KOO8 B cocraBe ma3epHOTO0 HM3MEPUTEIBLHOTO KOMILIEKCA
MCTIOJIb3YETCSl TaKXkKe JUII M3MEPEHHUH CKOPOCTH pa3roHa JIAWHEPOB W TUIACTHUH,
OmpeAeeHUss METaTeIbHOW CHOCOOHOCTH  pas3nuuHbix BB, wu3MeHeHus
K03 uLreHTa MPETOMIICHHUS MPU CKATHH IPO3PAavHOrO MaTepuaia yAapHBIMH
BOJIHAMU U T.II..

brnarogaps UCKIIOYMTENHFHO MaJbIM rabapuraM M BeCy KaMepa OueHb y/o0Ha
B pabore. E€ yerko BCTPOUTH MPaKTUUYECKH B JIOOYIO ONTHYECKYIO CXEMY YKe
CYIIECTBYIOIINX H3MEPHUTEIbHBIX YCTAaHOBOK 0€3 YCIOXXHEHHUS HX ONTHYECKUX
cxeMm. OHa MOXeT OBITh JIETKO 3aKperieHa B JI00OM TOJ0KEHNU U MPAKTUIECKH B
TH000M MecTe u OOJIBIIOTO U3MEPUTENBHOTO KOMILIEKCa, 1 MAJIEHBKOW YCTaHOBKHU.
A yno6cTBO €€ IepeHOCKH U TPAHCTIOPTUPOBAHHUSA, YTO YaCTO OUEHb HEMAIOBAXKHO,
OYEBHHO U HE TpeOYeT JOKa3aTEeIbCTB.

Ha puc. 4 moxaszanpl yuacTHuKH wuchblitannid u kamepa KOO8 na crenme
naboparopuoro JIINC, rne ona npeaBapuTeabHO UCIBIThIBANIACH. 151 cpaBHEHUs
pa3smepoB kamepa KOO8 mocraBnena cBepxy kamepsl @OP-7, nmeromeit pa3mepsl

THINTUYHOM 3JIEKTPOHHO-ONTUYECKOU KaMEpHI.



Puc. 4. YyacTHuku ucnbiTanuii (cieBa HampaBo: A. Menbiux, A. ®énopos, B.
Haseinos, /1. Hazapo-Uncturyr @usuku B3peisa POAL-BHUND D, B. Jlebenen
- BHUNO®U, Komnauust BUDO) Bozne JIJUC n xamep KOO8 u GOP-7.

HyxHo oTMmeruth, uTo B cpaBHeHHH C kamepoir KOO8 obecrneuenne 3aniuTs
kamepsl ®OP-7, pazpaborannoit Bo BHUMO®U 6onee 35 et Ha3al, OT JIOKHBIX
3aImycKoB B ycioBusix pabotel B cocraBe JIJIUC oxazanock odeHb TpYyIHOU
3aja4yeii, KOTOPYIO yAaloCh HaI&KHO PEIIUTh TOJBKO IMOCJE YCTAHOBKH B IICTIH
ceteBoro nutanust @POP-7 mommuoro LC ¢unbTpa, a mociae HETO pa3aeauTeaIbLHOTO
CeTeBOro TpaHcopMaTopa ¢ 3a3eMIEHHBIM MEXKOOMOTOYHBIM YKPAHOM.

ABTOpBI BBIpaXarT Osarogapaocth [.M. PeiitOnaty 3a pa3paboTky

nporpaMMHoro obecreuenns kamepsl KOO8,
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