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TMYECKOrO MOMs Ha MX OBWXKEHune
npeHebperanocb. CymMtanoch, 4To
POTO3MEKTPOHBI ABUXKYTCS BOOIMb
CUMNOBbIX NIMHUN F€EOMarHUTHOIoO
nons. B obownx cnyyasx asuxeHve
POTO3MNEKTPOHOB cuynTanochb bec-
CTONKHOBUTESbHBIM. [ToKasaHo,
YTO BO3MOXXHOCTb POTOISEKTPO-
Ham ynTu na obnactm sgepHoro
B3pbiBa 3aBUCUT OT CKOPOCTU
cBeTa, NPOBOAMMOCTU MOHOCe-

pbl, HA4anbLHOM CKOPOCTU GPOTO-
3IIEKTPOHOB, KOOPAWHATbLI TOYKM
poxaeHna oTo3anNeKkTpoHa, pagu-
yca MOMHOW MOHM3aLuMu BO3adyxa
BbIXOOSALLUM PEHTIEHOBCKUM U3y~
YeHueM, YacToThl JleHrmiopa B 06-
nactu nonHown uoHunsaumm r< R,
Ha pucyHkax npvBeneHbl HeKo-
TOpble pe3ynbTaTbl pac4yeToB Ang
napameTpoB PEHTIEHOBCKOIO N3ny-
YeHUs, KOTopble peann3oBanmchb B
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onepauumn «Starfish». B obnactu |
(POTOSMEKTPOHDbI «3annparTca» U
MOKNHYTb €e He MOryT; u3 obna-
ctu lll ynayT Bce OOTOSMNEKTPOHDI;
n3 obnactu Il MOXeT yATM TONbKO
YyacTb anekTpoHoB. Kak BngHo u3
PUCYHKOB, BCE (POTOINMEKTPOHBI
MOTYT NMOKNHYTb 0BnacTb SAEpPHOro
B3pbiBa Npu B3pbIBE Ha BbICOTE
H> 200 km (OHeBHOe BpeMmsl)
n H> 220 kM (HOYHOE Bpemsi).
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XapakmepHble obnacmu 3adayu; a — OHeEBHOEe 8epeMs 8651u3u MaKcumyma UuKiia COJIHeYHbIX IN5IMeH; 6 — Ho4YHoe
8epeMs 86nusu MUHUMYMa UUKI1a COJTHeYHbIX NMAMmeH; H — ebicoma moyYKu 83pklea; r — KoopOUHama mo4Ku pO)KaeHUFI
¢bomoanekmpoHa, RO — paduyc rosIHoU UoHU3auuu eosdyxa 8bIX00AUUM PEeHmeeHOo8CKUM u3rty4eHuem

WHCTUTYT 3KCNEPUMEHTAJIbHOU FA3OOUHAMUKMU
n ®U3NKN B3PbIBA (UDB)

BBegeH B akcnnyaTtauuio
peHTreHorpadon4ecknin KOMMNeKc
Prk-b, cocrtoawmn wus Tpex
PEHTrEeHOBCKNX YCTaHOBOK HOBO-
ro nokonenmnsa bMM234.3000 un
MHOroKaHanbHOW MHOroKagpoBOW
3MEKTPOHHOW CUCTEMBI perncrpa-
LN PEHTIEHOBCKOIO M306paXxkeHUs
CyOMMKPOCEKYHAHOro guanasoHa.
HoBbI KOMMIEKC NO3BONUT perun-
CTpMpOBaThL ObICTpONpOTEKAKOLLNE
npouecchbl B TPeX HarpaBlieHUsIX.
370 pacTt BO3MOXHOCTb Matema-
TUYECKMMU METOAAMM BOCCO3OaTb
TPEXMEPHYIO KapTUHY oObekTa uc-
CcrnegoBaHust B pasHble MOMEHTDI
BpemMmeHu. Komnnekc pacwumput
BO3MOXHOCTU uUccnenoBaTtenen u
NO3BONIUT UM peLlaTb NPaKTUYECKN
BECb CMEKTpP 3adady, MOCTaBMNEHHbIX
nepea razoagnHaMmkamu.

PernmeeHoepagbuyeckuti komnnekc PIK-b. LleHmparbHbIl 3an
C mpeMsi peHmaeHo8cKUMU ycmaHoskamu bM234.3000

WHCTUTYT SKCNEPUMEHTANIBHOW FA3SOAWHAMUKN U ®U3UKN B3PbIBA (M®B)



WHCTUTYT SKCNEPUMEHTANBHOW FA3OOWHAMUKK U ®U3UKN B3PbIBA (U®B)

MeTogom BO3MYyLLEHUIA MNPO-
BEOEHO uccneaoBaHne NpPoYHOCTU
NMPUPOOHOro ypaHa B Auanas3oHe
naeneHnn go 6 M6ap. B onbitax
perncTpupoBarcsi poct BO3MylLLe-
HU Ha MOBEPXHOCTU CXXUMaeMOMn
LUnNMHOpUYECKom 060ooYKM ¢ MOMO-
LLIbHO MMMYMBLCHOW peHTreHorpadoun.
YpoBeHb AaBNeHMs, MPU KOTOPOM Mo-
ny4YeHbl JaHHbIE O COBUIOBOW MPOY-
HOCTW ypaHa, Ha CEroaHsLLHNIA AeHb
ABIISIETCA «MUPOBBLIM PEKOPAOMY.
MNocne getoHaumn BB npouncxogut

OCHOBHbIE AOCTUXEHUA POAL-BHNNI®

OCECYMMETPUYHOE CXOXKAEHNE 000-
noyek. B cxumatowemcs rase pac-
TET JaBrieHne, YTo C HEKOTOPOro
MOMEHTa NPUBOANT K TOPMOXEHMIO
M nocregyowemMy pasnety obono-
yek. Nocne Hayana TOpMOXeHUs
NPONCXOQNT POCT aMnnmnTyabl BO3-
MYLLEHUIA Ha BHYTPEHHEN NOBEpPX-
HOCTM 0DONOYKM U3 Nccregyemoro
BeLlecTBa. VIHTEHCUMBHOCTb 3TOro
pocTa onpegernsieTcs B TOM yucne
M NPOYHOCTLIO MaTepuana B AaH-
HbIX ycnoBusax. B akcnepumeHTe

s
H

duKCMpyeTcsa NOMnoXeHne rpaHunL
obonoyek nu amnInTyga BO3My-
WEeHUN B pasnuyHble MOMEHTHI
BpeMeHMU. [NonydeHHble gaHHble
NCNonb3yTCA AN Bepudukaumm
MOAenen NPoYHOCTM U onpegerne-
HWUS1 COBUIOBOIO HanpshKeHUs.

AHanus akcrnepmmMmeHTa noka-
3an, YTo MakcumarnbHOE COBUIO-
BOE HarnpsbkeHue npu gaBreHun
6 Mb6ap gocturaet = 300 kbap, 4YTO
B 600 pa3 Bbilwle, YeM npu Hop-
MasbHbIX YCITOBUSIX.

Cucmewma, obecriequsaroujasi (hopmuposaHue
yunuHOpu4veckol demoHayUOHHOU B80JIHbI

[MpomexxymouHbIl cnoli u3 opecmekrna

CmanbHas obornouka
(cmeHKa Kamepbl 8bICOKO20 0asrieHusl)

Obornoyka us uccredyemoao Mamepuarsna
C HayalbHbIMU 803MYUeHUSIMU
Ha 8HympeHHel nosepxHocmu

a3 nod daeneHuem 250 amm

lMpuHyunuanbHas cxema 3KcriepuMeHmarnbHo20 ycmpolicmea 07151 uccriedo8aHusi MpoYHoCmu

TunuyHbIl peHM2eHOCHUMOK 060/104eK
3KcrepuMeHmarsnbHoO20 ycmpolicmea ¢ pa3gusuwumMucs
803myweHUsIMU 6onbwol amnnumyobl

Pe3ynbmam mamemamu4eckol obpabomku yyacmka
PeHmaeHoCcHUMKa Ol mpaccuposKu 2paHuy,
u onpedeneHusi amrnaumyObl 803MyWEHUU 8 Orbime
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[suxeHue epaHuy, o6oo4Yex
aKcrepuMeHmarsbHo20 ycmpolicmea

(nuHUU — pacyem,

MOYKU — 3KCrepumeHm)

BHegpeHa meToguka uccne-
[OBaHUSA B3PbIBHbIX MPOLLECCOB C
NOMOLLbIO paanonHTepdepome-
Tpa MUNNMMETPOBOIO ANanasoHa.
MeToauka nossonsieT NPoOBOAUTL
HenpepbIBHYD  perucTpauuto
OVHaMUKW yaapHbIX U AeToHauu-
OHHbIX BonH B BB. C nomoLibo

PEamiig pinman SOhaddy

T,

Pocm amnnumydbl 8o3amyuweHull Ha HympeHHel epaHuye

oboroyku uccnedyemozo seujecmsa. uOpoduHamuka —
pacdem 6e3 y4ema npo4YHocmu Mamepuarsia 060/104KU;

moOlernb 2007 2. — pacyem C Ucrofib308aHUEM

JaHHON MEeTOoAMKM NPOoBeAEHbI
nccnegoBaHUsa 3aBUCUMOCTU
rmyOunHbl BO30Yy>XAeHnsa cTaumo-
HapHOW OeToHauun OT AaBNeHUs
MHULWMPOBAHNSA B cOCTaBax Ha
ocHoBe okTtoreHa u TATB. Ha
X-t-pparpamme OT4YETNMBO BU-
OEH U3NOM, COOTBETCTBYHOLLUN

SN .H. .u.

i ./// =
Lonsopss i
Whl= 0] ]
e ,/ : |
W Ad e } LRl D el T ] ]
BorEn .
g Cu, A

Cxema npoeeOewal 3KCriepumeHmos

Epstdn iz

Tunu4Has X-t-Ouaepamma npouecca
pacrnpocmpaHeHusi HopmasibHol demoHayuu

cospeMeHHOU Moodesiu rnosedeHus seujecmesa

MOMEHTY BO30YyXAEHUA cTaumno-
HapHoW AeToHauuu B obpasue.
B skcnepumeHTe C cocTaBoM
Ha ocHoBe TATB rnybuHa Bo3-
OyXOeHus geToHauum coctaBuna
5,54 MM Npu gaBneHnm NHUUM-
mpoBaHua 14 ITla, a ckopocCTb
petoHaumn — 7490 m/c.
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Tunu4Hble uHMepgepoepamMmbI fpoyecca

pacnpocmpaHeHusi demoHayuu

Basucumocmsb 2nybuHbi 8036yx0eHUs demoHayuu om

0aerieHus1 UHULUUpo8aHusi Oris cocmasa Ha 0CHO8e
okmoeeHa (ckopocmb demorayuu 8830 m/c)

UHCTUTYT SKCNEPUMEHTAJIbHOW FA30OAWHAMUKUA N ®U3UKKU B3PbIBA (U®B)



UHCTUTYT 3SKCNEPUMEHTAJNIbHOW FA30OAWHAMUKUA N ®U3UKU B3PbIBA (U®B)

NccnegosaHo passButme Typ-
OyneHTHOro nepemMeLuMBaHna B
TPEXCIIOMHBIX ra30BbIX CUCTEMaXx
C HaKMOHHOW KOHTaKTHOM rpaHu-
uen. PernctpupoBanoch passutne
nepemMeLLMBaHns Ha KOHTaKTHbIX
rpaHMLax ra3oBbIX CIOEB BO3QyX-
He-SF,, Bosayx-SF-Bo3ayx, BO3-
Ayx-SF-He. Yucno Maxa napato-
e yOapHOW BOJSHbI COCTaBIISNIO
1,3. a3bl U3Ha4YanbLHO pasgens-
nNCb TOHKOM (1 MKM) MonuMMepHon

OCHOBHbIE AOCTUXEHUA POAL-BHNNI®

NSeHKOW, KoTopasi nog AencTBMeEM
yAapHOWN BOMHbI paspyLuanach.

B kaxgou cepum onbITOB 0gHa
N3 KOHTaKTHbIX FpaHuUL, ra3oB pac-
nonaranacbk napannesnbHO OpPOH-
Ty nagatouwen yaapHom BOSHbI,
apyraa — nog onpeaeneHHbIM
yrroMm, 4YTO NpuMBOAMIIO K BO3-
HMKHOBEHUIO OBYMEPHOro Teuye-
HUSA CO CNOXHbIM XapaKTepom
nepemMelunBaHNsa ras3oB Ha 3TUX
rpaHuuax.

Passumue nepemewuseaHus g criotike 6030yx-He-SF, (a);
8030yx-SF,-6030yx (6); 6030yx-SF;-8030yx (8); 8030yx-SF-He (2).
OB — ompaxeHHas eornHa; KI',, KI", — koHmaKkmHble epaHuubl 2a3os; 3TI1,,
3TI1, — 30HbI mypbyneHmHozo nepemeuwiuearus Ha KI, u KI,;

TC — mexHosoau4yecKkuli cmbiK

lMNony4yeHHble gaHHblE OyOyT
ncnonb3oBaHbl ANs TecTupoBa-
HWSA YNCITEHHbIX METOA4OB pacyeTa
HEeYCTOMNYMBbIX rMapoanHamuye-
CKUX TEYEHUN.

3aBepLUeHO uccnegoBaHme
KBa3MMU33HTPONMUYECKON CXUMae-
MOCTM ra3oobpasHoro gentepusi B
OBYX KacKagHbIX LUITMHOPUYECKMX
ycTponctBax. Viccnegyemasa B
onblTax obnacTb COCTOSAHUI AeMn-
Tepus NexuT B HTEepBare gaerne-
Hun ot ~ 70 go ~ 500 'Ma n Tem-
nepatyp ot ~ 3000 go ~ 5000 K.
OKCNepUMEHTbI C yCTPONCTBaMu
UUITMHAPUYECKOW TeOMEeTpUN Bbl-
MOMHEHbI Ha 3KCNEPUMEHTaNbHOM
MONMMUIroHe C MOMOLLBIO ABYX He3a-
BMCUMMO paboTatoLmx 6eTaTpoHOB,
OCU KOTOpPbIX PacrnosioXeHbl NnoAa
yrnom 135° gpyr k gpyry. B cepun
nocrnegoBaTesibHbIX 3KCMEPUMEH-
TOB onpegensanu R(t)-anarpammy
OBWXeHns obonoykm n paguyc
B MOMEHT MakCUMasibHOro cxa-
TV rasa (MOMEHT «OCTaHOBKW»).
MnoTHOCTb Oentepus mexay
3KCNepMMEHTanbHbIMU TOYKaMM1
npu gasnenuax 127 un 140 I'Ma
Bo3pacTaeT Ha ~ 25 %. He ncknio-
YEHO, YTO BbISIBMIEHHbIA CKa4yOK
NANOTHOCTU ABMSAETCA 3KCnepu-
MeHTanbHbIM OKa3aTerbCTBOM
¢ra3oBoro nepexoga HoOBOro Tuna
B CUJIbHO HeupeanbHOn nnasme
OenTepus ¢ CUNbHBIM KYINTOHOB-
CK/M B3auUMOAEWCTBUEM YacTul,
a He OOblYHbIM Nepexoaom
«ras->XuaKocTb» WK MNnaBreHu-
€M MOJIEKYNSAPHOro Kpucrtanna.
O6Hapy>XeHHbIN nepexoa noa-
TBEpXXOaeT Pe3KUi poCT 3EeKTPo-
NpoBOAHOCTN Bogopoda (Ha NaATb
nopsiakoB) B 00racTu nNiOTHOCTEN
0,6 —0,7 r/cM® B aKcnepuMeHTax,
B KOTOPbIX BOAOPOA CXUMancs
cepuven nocriegoBaTtenbHbIX yaap-
HbIX BOJTH. AHanu3 fJaHHbIX MoKa-
3blBaET, YTO POCT NPOBOANMOCTU
HemgearnbHOW Nna3mMbl Bogopoaa
CBSi3aH C MOHM3auuen gaBreHu-
eM. Npun nepexone K genTepuo
3a(pnKCMpPOBaAHHbLIN POCT ANEKTPO-
NMPOBOAHOCTM COOTBETCTBYET
nnoTtHoctsam 1,2 — 1,4 r/cm®, 4to
cornacyeTcsd CO CKaykoM MioT-
HOCTW KBa3MM33HTPOMUYECKMN CXKa-
TOro gentepus.
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3asucumocms snekmpudeckol npo8oouMocmu 0m MA0OMHOCMU:
@ — OaHHble UTMX® Ons xudkozo 8000poda;
O, 0 — daHHble LLNL dns ea3oobpa3Hozo delimepusi

Cxema aKcriepumMeHma o U3MepeHuro CXxumaemocmu 2a3006pa3Hoeo
Oelimepus 8 YunuHopu4eckol kamepe: 1 — UCMOYHUKU Y - U3MYyYEeHUSs;
2 — kazemamsbl; 3 — peaucmpamop

P, ITla

L) — -
a9 10 18
p, rlem®
KeasuusaHmponu4eckoe cxxamue 2a3o0bpa3Hoeo delimepusi:
— OaHHble C. b. Kopmepa u op.; * — Hoeble daHHbIe

PeHmaeHozpammbl 060/104eK
8 9KCrepuUMeHmManbHOM
ycmpoticmee ¢ maccol BB 16 k2
8 UCXOOHOM cocmosiHuU (a)

U 8 MOMEHM MaKCUMasibHO20
cxxamus detimepusi (6)

PaspaboTtaH HOBbIN MeTOoq
nccnegoBsaHnsa gedopmMmupoBa-
HUSA, KOMNaKTUPOBaHUSA U reTe-
POreHHOro Te4eHus mMeTansnos
Ha MUKPO- U Me3omacLTabHbIX
YPOBHSAX NPU CKOPOCTM Aedopma-
umm 10% — 107 ¢!, ocHoBHas naes
KOTOPOro COCTOUT B TOM, 4YTO B
nccnegyemom obpasue 3apa-
Hee co34alTCs LMnuHgpuveckme
oTBepcTua (Nopbl) pasmepom
d <1 mm. [locTuraemble B 3KcC-
nepumMmeHTe napameTpbl gedop-
mauum € ~ 30 —’150 %; ckopocTun
Aedgopmauun & ~ 10°—-107 ¢,
Mpu Takux napameTpax B Meau
NPOUCXOAUT Nepexon K retepo-
reHHOMY XapakTepy Te4YeHus Ha
AByX MacwTabHblix ypoBHax (100
n 10 MKM).
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WHCTUTYT SKCNEPUMEHTANIBHOW FA3SOAWHAMUKN U ®U3UKN B3PbIBA (M®B)



WHCTUTYT SKCNEPUMEHTANBbHOW FA3OOWHAMUKN U ®U3UKN B3PbIBA (M®B)
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Cxema HaegpyxeHusi: 0, = 1,6 [Tla;
t = 1 mKkc: 1 — nodnoxka;
2 — 0amyuku; 3 — ropa;
4 — coxpaHsiembIli 06paseu;
5 — obolima; 6 — ydapHuUK

O6HapyxeHa 30HHas CTpyKTypa
pacnpeneneHns NoBpeXxaeHHoCTU
B 06pasLe meam nocrie npoxoxae-
HUS MO HEMY MHTEHCMBHbIX BOJIH
coxaTtust n paspexeHusi. Pacnpe-
JeneHne NoBpexaeHHOCTU UMeeT
XapakTep CKOMMeHUr nop ¢ xa-
pakTepHbiM pasmepom 0,5 —1 Mm.
Ha gmnarpamme nokasaHo pac-
npegerneHne NoBpeXaeHHOCTU B
obpasue B 3aBUCMMOCTU OT pas-
mepa 3a3opa (A, ~ 320 — 140 mkm).
Takon xapakTep pacnpeneneHuns
He UMEET B HacTosiLLee Bpems Te-
OpPEeTUYECcKoro 06 bLACHEHNS.

Yy =320 amima

OCHOBHbIE AOCTUXEHUA POAL-BHNNI®
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Cxema akcriepumeHma (a) u duazspamma pacrpedesieHus rnospexoeHHocmu ro obpasyy (6)
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O6GHapy>xeHO HapylueHue mac-
wTabHoro addekTa npu OTKOMb-
HOM paspyweHumn. B nccnegyembix
obpasuax ymeHbLuancsa nHtepaarn
BPEMEHN MeXOy MOMEHTOM Mpo-
XOXOEHWUS yOapHOW BOMHbI U Hava-
nom paspyLueHus t, 3a c4eT uame-
HeHus macwTaba 3KcrnepyMmeHTa
B ABa M YeTblpe pasa. VIHTeHcuB-
HOCTb Harpy>XeHusi BO BCeX 3KCre-
pYMeHTax COXpaHsAnach Ha ypoBHE
~ 35 I'Mla. CoxpaHeHHble nocne
onbITOB 0Opas3ubl paspes3anucb 1
na3mepsnacb NoBpeXaeHHOCTb. 3a-
perncTpmpoBaHo yBenuyeHne no-
BPEXOEHHOCTU NMPU YMEHbLUEHUN
MacwTaba, XxoTS CyLiecTByoLne B
HacTosiLLiee BpeMsi MoAdenu paspy-
LWeHNs npenckasbiBatoT 0bpaTHbIN

ahdpekT. BoamoxxHOM npuymnHoOu
aToro adpdpekta siBnaeTcss obpa-
30BaHMe neperpeTbIX Mofoc roka-
nM3oBaHHOW gedopmaumm nocne
BO34ENCTBUS YOAPHbIX BOJTH.
NpoBeneHbl nccnenoBaHuA
BIIMSIHUSI CKOPOCTU COoyAapeHus
Ha 3P PEKTUBHOCTb MHOXECTBEH-
HOro ygapa. YCTaHOBfIEHO, 4YTO
Oonee rnybokoe NpoHMKaHuE B
TBEpAble MULLIEHW rpynnbl yaap-
HUKOB MO CPaBHEHWIO C OAWNHOY-
HbIM YAAPHMKOM NPOUCXOANT Npu

ckopocTsx U, npubnuantensHo
paBHbIX UNu GonbLKX Noporo-
Bon ckopoctn U_. IMmy6uHbl npo-
HWKaHWUsi NpU OAWHOYHOM (Z,))
N MHOXECTBEHHOM (Z, ) yaapax
BO3pacTalT npubnusntensHo
Mo CTENeHHOMY 3aKoHy z oc U'3,
npuyem B AManasoHe CKOPOCTU
coygapeHunn 840-2100 m/c

MMeeT MecTO cucTemaTudeckoe
npesbllWeHne rmyounH npoHuKa-
HMS MPU MHOXECTBEHHOM yaape:
(z,/z,)exp =1,2-16.

MuweHu nocne onbima: a — mumaH BT-20, cchepuyeckue
yOapHuku & 5 mm; 6 — amromunud [16, yunuHopuyeckue
y0apHuku & 5%5 mm. YdapHuku u3 cmanu LLIX15,

ckopocmb coydapeHusi U = 900 m/c

Mukpocmpykmypa obpa3yoe rocie sKkcrnepuMmeHma

MNoapawgeHHOcTs, %

== [HICMET AL
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3asucumocmsb rnospexx0eHHocmu om 8pemeHu npuxoda

OMKOJIbHO20 UMryrnbca

Pgg. MKC

11

3asucumocmb omHocumesnbHOU 211y6buHbI MPOHUKaHUS

om cKkopocmu rnpu 00UHOYHOM (1) u MHOXXecmeeHHOM (2)

coydapeHUHx cmarslbHbIX WapuKoge ¢ MUuWeHaMuU

u3 aslloMuHues8blIx criiagos
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WHCTUTYT SKCNEPUMEHTANBHOW FA3OOWHAMUKK U ®U3UKN B3PbIBA (U®B)

C nomoLLbo NTa3epHOro NHTep-
depomeTpa B OnoBe 3aperncrpu-
poBaHbI 3-y-Gha3oBblii epexog npu
P =28,8 IMla n nepexoq B Xnakoe
COCTOsiHME (nnaBrfieHne) Ha BOJl-
He pasrpy3ku npu P = 9,75 Mla.
[aHHbIi MeToa MOXET OblTb UC-
nonb3oBaH AN peructTpauun da-
30BbIX MEpPExXodoB, B TOM 4ucre

/

OCHOBHbIE AOCTUXEHUA POAL-BHNNI®

nnaeneHus B Apyrmx metannax.

PaspaboTtaH 1 mcnbiTaH B3pbIB-
HOW pe3ak Ana Hapy>XHOW pe3ku
onop Mopckor nnatgopMbl C Ha-
PY>KHBbIM namMeTpoMm Tpyobl 762 MM
M TOMLWMHOW CTEHKM A0 51 MM.
B3pbIBHOW pe3ak AOMmKeEH HageXHO
(PYHKLMOHNPOBATbL B BOAHOW cpeae
Ha rmybuHe norpyxenus go 300 m.

Nrsknswie
"'H_\x‘_\ "
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UHmepgepozpamma ornbima u npoguris

maccosoli ckopocmu osioea

B KOHCTpyKUUM pe3aka NpvMeEHEH
METOA YOAPHbIX BOMH Pa3peXeHust.
Pesak cocTtouT U3 wectn oparmeH-
ToB ¢ BB, KOTOpbIE KOakcuansHO
C MNOMOLLbI MHEBMAaTUYECKOIo
npveogda oxsaTbiBaloT TpyOy. [Mpu
nogpsiBe BB maccon He 6onee 6 kr
npoucxoguT pasgeneHue Tpybbl B
MecTe pesa.

Makem 83pbieHO20 pe3aka 8 UCXOOHOM COCMOSIHUU

®pazmeHmbl mpybbl Ao onbima u rocre pesa
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MpoBegeHbl  cpaBHUTENBHbLIE
nccrnegoBaHvs paspeLuaroLlen cro-
COBHOCTM M TOYHOCTM perncTpaumnm
npodounen ygapHbIX BOMH M BOSH
paspexeHusl B cpefax, UCTbITbIBaro-
LLMX yripyronnacTmyeckue n chasoBble
nepexogbl, C MOMOLLbIO MaHraHUHO-
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soro (MAA), emkoctHoro (Ef), no-
nvBuHunuageHgTopuaHoro (MNBOP)
OaTuYMKOB M nasepHbIX UHTEpdepo-
METpOB, paboTaroLmx no cxeme VI-
SAR (Velocity Interferometer System
for Any Reflector) n ®abpu— Iepo.
MokasaHo, YTO C MOMOLLbIO apceHana
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B3asucumocmb ckopocmu e2paHuUbl Om 8PEMEHU:
1 — ynpyeaul npedeecmHuK;
2 — nnacmu4yeckasi yOapHasi 807Ha;
3 — ynpyeas pasepyska;
4 — nnacmuyeckasi pa3zpy3ka;
5 — omKonbHbIU UMMYIbC

meToank MIOB MOXHO perncrpupo-
BaTb C HAHOCEKYHOHbIM pa3peLleHH-
€M napameTpbl YNpyrux BOMH paspe-
YKEHWS1, NMO3BONSIIOLMX ONpenensTh
ANHAMUYECKYHO MPOYHOCTb KOHCTPYK-
LIMOHHbIX MaTepuarnos B AuanasoHe
pasnenun 0,5-50 IMla.

Aot A1

— [Bf%
— MOA

10 15 20
{, mEc

Cneunanuctamu UAP® n NOB
paspabotaH komnnekc PIrK-M.
OcHoBYy KoMMiekca cocTaensieT
NUMMynbCHasi peHTreHoBCKas ycTa-
HoBka «CTtpayc-P», hopmumpytoLias
PEHTreHOBCKU MMNYIbC COHEprnen
kBaHTOB 3 MaB 1 anutenbHOCTbLIO
0o 50 Hc. JKCno3nunoHHas Oo3a B
nmnynece coctaenset 10—20 P/m.

YctaHoBka «CTpayc-P» nosso-
NSeT NpoCcBeYMBaTh CTarnbHblE KOH-
CTPpyKUuMn TonwuHonm go 200 mm,
perncTpmpoBaTtb B3pbiBHbIE MPO-
Leccbl B U3OENUSAX CO CTanbHbIMM
Koprnycamun, onpegensaTb Xapak-
TEPUCTUKM OCKOFMOYHbIX MNoren
nnowaabsto o 30 M2,

PeHTreHorpacgmpoBaHue 6oe-
npunaca (CM. pUCyHOK) NPOBEAEHO
Ha paccToaHum ~20 M OT UCTOYHMU-
Ka Ha MOMEHT 3aBepLueHus pabo-
Tbl NUAupyoLero 3apsaga, korga
B €ro 30Hy BXOAWUT KyMynsaTMBHas
CTpyst OCHOBHOIO MOAYS.

I k '.

PeHmeeHozpamma ucrbimaHus maHOeMHO20 KymMynsmusHozo 6oenpurnaca (noepewHocms 0,1 MKc)
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WHCTUTYT SKCNEPUMEHTANIBHOW FA3SOAWHAMUKN U ®U3UKN B3PbIBA (M®B)



WHCTUTYT SKCNEPUMEHTANBHOW FA3OOWHAMUKN U ®U3UKN B3PbIBA (U®B)

OCHOBHbIE OCTUXEHUA POAL-BHUNID

PaspaboTtaHa B3pbiBO3aLLMTHAS
Kamepa Ansi UCCrnegoBaHusl B3pbiB-
HbIX ra304MHaMMYEeCKUX MPOLECCOB.
Kamepa crnocobHa BbloepXmnBartb
B3pbIBbl MOLHOCTbIO 1,35 kr TO.

PaspaboTtaH crnocob aBOWMHOM
OPTOroHanbHOM CUHXPObGannncTu-
yeckon dhoTtoperncTpaumm nopa-

Xarowmx anemeHToB. lNpumeHeHne
nas3epHOro MCTOYHUKA, 3epKaribHoro
oTpaxaTterns n 6ornee CoBepLUEHHO-
ro NepMCKOMHOro yCTponcTBa Mno-
3BOMUIO CYLLIECTBEHHO MOBLICUTH
TOYHOCTb MO3ULIMOHUPOBAHUS 13-
Jennin B UIsMepuUTenbHOM CUCTEME.
Cnocob no3sonseT B OAHOM 3Kcrne-

PYMEHTE YCMELLHO PErMCTPUPOBaTL
Kak Marble (HECKOrbKO AecsaT-
KOB M/C) CKOPOCTWU pagunarbHOro
CMELLEHNS, TaK U CyLLLECTBEHHO
6onbwme (10 km/c n Gonee) oce-
Bble CKOPOCTW Mopakarolmx ane-
MEHTOB (Hanpumep dparMeHToB
KYMYNSITUBHOWN CTPyMW).

Kamepa nocrie ucrbimaHusi 83pbIeoM
mouwjHocmeto 1,35 ke TO
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®domoxpoHozpamma KyMmynsimueHol cmpyu:
a — 6asa peeucmpauuu 3,28 M; 6 — 4,65 m
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PaspaboTaHa HoBasi MeToau-
Ka packarnbiBaHUsl KPYMHbIX 00-
pas3yoB 65104MHOr0 KaMHsS C MU-
HUMaIbHOW TPELLMHOBATOCTbIO
M MUHUMaArbHbIM KONMMYECTBOM
ockonkoB. OcoBeHHOCTbIO Npu-
MEHEHUs1 B3PbIBHOIO reHeparopa
aasnenus (BMO) B gaHHoM cnyyae
SABNSIETCA TO, YTO NOAPbLIB 3apsi-
na BB npousBogutca B Kamepe,
pacrnoroXeHHOW Ha NOBEPXHOCTH,
a B Wnyp NocTynawT NpoayKThbl
B3pbiBa Mo4 BbICOKMM AaBreHU-
eM. B aToM crniy4qae Ha ropHyto
nopogy OEWNCTBYET CriaxXeHHoe
JaBrieHne npoayKkToB B3pbiBa.
OTtcyTcTByeT Opu3aHTHOE BO3-
OencTBne B3pbiBa, XapakTepHoe
Ons pacnpocTpaHeHHOro meToaa
OTOOWKM C MOMOLLBI0 AETOHUPYIO-
wero wHypa (OLW), npuBogsawee
K 0Opa3oBaHMI0O MUKPOTPELLUH
B obpabaTbiBaeMown nopogae. lNpo-
BedeHbl UcnbiTaHus paboTbl Bl
Ha NPOMBbILINIEHHOM TPAHUTHOM
kapbepe 3A0 IO «Bospoxae-
Hue» Hepganeko oT . Beibopra
JleHnHrpagckom obn. YcTponcTeo
3awmiieHo nateHtom RU 54094.

B3pbigHoU 2eHepamop 0asrneHusi

PO, e

O 3 i

CpasHumernbHasi Quazpamma pa3sumusi 0asneHusi 8 Wriype
npu pabome BI/] u nodpeige d8yx Humed ALl

KUHoapamma rpouecca packariblgeaHus
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WHCTUTYT SKCNEPUMEHTANIBHOW FA3SOAWHAMUKN U ®U3UKN B3PbIBA (M®B)



WHCTUTYT SKCNEPUMEHTANBbHOW FA3OOWHAMUKN U ®U3UKN B3PbIBA (M®B)

B pamkax goroeopa ¢ HINO «Ca-
TYPH» C UCMONb30BaHNEM CTeHAa
«CT1BON» NPOBEAEHbI NCCIIENOBAHNSA
paboTbl BEHTUMNATOPA aBUaLMOHHO-
ro ABurarens B ycrioBusix 60nbLumx
YCKOPEHWIA, BO3HUKAIOLLMX MpY aBa-
pPUMHBIX cuTyaumax. B YactHocTw,
nccnegoBaHo yaapHoe BO3OENCTBYE
doparmMeHTa OgHOM U3 fonaTok ABu-
raTens npu aBapuiHOM OTpbIBE.

OCHOBHbIE AOCTUXEHUA POAL-BHNNI®

CospgaH nepeHocHOM BapuaHT
niasepHoro wuHTepdgepomeTpa
MankenbcoHa (cuctema VISAR),
afanTUpPOBAHHOIO K YCNOBUAM
B3PbIBHbLIX 3KCNEPUMEHTOB. TpaHc-
NAUUA NasepHoOro M3nyveHust ot
nccrnegyemoro oobekTa go UHTep-
depomeTpa OCyLLEeCTBNSETCS MO
ONVHHBIM FIMHUSIM U3 ONTUYECKOTO
BonokHa. PabotocnocobHocTb

MHTepdepomeTpa nposepeHa
B YCINOBUSAX B3PbIBHbLIX 3KCMepu-
MeHToB. Co3faHHbIN KOMMIEKC
Nno3BonseT NPoBOANTL UCCNeaoBa-
HWS! yaapHO-BOSTHOBLIX NPOLIECCOB
B MaTepuanax Ha COBPEMEHHOM
YPOBHE C BbICOKUM BPEMEHHbIM
N aMnnnMTyOHbIM paspelleHnemM
XapaKTepUCTUK GbICTponpoTeKato-
LMX NPOLIeCCOB.

YcemaHoeka «Cmeosn-410l16»

MonyyeHHble pesynkTaTbl Mo-
3BONUNN CYLLLECTBEHHO M3MEHUTb
npencraBrneHns 3akasdmka o xa-
pakTepe gedopmMauun 1 paspylle-
HWUsi NonaToK BEHTUNATOpa aBuaa-
BUraTtensi B aBapuiHbIX YCNOBUSIX.

PaspabotaHa anekTponyLilka,
crnocobHasi pasroHsATb TOHKUE
OnaneKkTpuyeckme yaapHuku o
HECKOSbKMX KUITOMETPOB B CEKYH-
4y, UCMNOonb3ys SHEPrUI0 3MeKTPo-
B3pbiBa TOHKOW MeTansiM4yeckomn
donbru. lNywka npegHasHadeHa
Ons uccnegoBaHusl MaTepuarnos
Npu KOPOTKOM YyAapHO-BOSTHOBOM
BO3AENCTBUN — ANHaAMUNYECKON
MPOYHOCTM, CKOPOCTU 3ByKa 3a
yaapHbIM OpPOHTOM, MNPOBEPKU
MOAENbHbIX NpeacTaBneHnn o hu-
3MKe yOapHOro cxartusi U uaunke
penakcauMoHHbIX MPoLIeccoB B
TBEpAbIX Tenax.

[ OCTUrHYTbl CKOPOCTU MeTa-
HUA: 2,7 KM/C oNs yaapHuKa u3
oprcrtekna TonwuHon 1 mm mn 6o-
koBbiMK pasmepamu 30 x 120 mm;
6 KM/C ONs yoapHuKa 13 naescaHa
TonwmHon 0,15 MM n 6okoBbIMU
pa3smepamu 30 x 120 mm.

Modernb nonamku rocrie onbima

MapameTpbl aMeKTPONyLUKK

]

B3anaceHHas anekTpuyeckasi SHeprus
YacTtoTta cobCcTBEHHbIX KOonebaHumn

46 k[x
100 kl'y

MakcumanbHas aMmnnnTyga Toka

B peXnmMme KOPOTKOro 3aMblkaHUA

106 A

Snekmponywka
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Ocuyurnnozpamma u npogusau CKOPoOCMU KOHMaKMmHOoU epaHuubl,
3apeaucmpuposaHHble 8 orbimax ¢ antomuHueM AMe6 u cmarnsto (Cm. 3):
1 — ynpyaul npedsecmHuk; 2 — ¢gha3osblil nepexoo;

3 — ynpyeas pa3epyska; 4 — nnacmu4eckasi pa3epy3Ka;

5 — omKonbHbIU UMMYIbC

Co3gaH MHOrodoyHKLMOHanb-
HbIK annapaTypHbIi KOMMMEKC
AKM-03 gnsa mMHorokaHarbHOMN
perncTpauum BpEMEHHbIX Xapak-
TEPUCTUK ObICTPOMPOTEKAIOLLINX
NMPOLECCOB C MOMOLLIbIO OnTuYe-
CKMX, KOHTAKTHbIX U reHepaTopPHbIX
[aT4YMKoB, BblOAKOLWMX CUrHan noa
OencTBmemM yaapHon BOSHbI. Kowm-
NIeKC NMPUMEHSIETCA B OCHOBHbIX
MEeToAMKax NMpu razoguHammye-
Ckor oTpaboTke M UcnbITaHUU
creLysros.

B komnnekc AKM-03 BxogdT:

— WU3MepUTESbHbI MOAYMNb
C CUCTEMOWN MUKPOKIMMATa;

— BXOAHble NpeobpasoBartenu
ansa onTtudeckoro curHana OJT1
(JTYBA) u curHana c KOHTaKTHbIX
partyukos MOOPUC;

— YNpaBnAwLWUA MOLYIb.

N3mepuTenbHbIn KaHan no-
CTpoeH Ha Gase nnat LA-64F (Na-
©opaTtopusi aBTOMaTU3NPOBAHHbLIX
cucTeM U1 ynpasrneHus, r. Mockea),
paboTtaroLmx No NpUHLMMNY foru-

[ OcHoBHble xapakTepuctuku AKM-03 1
f YacTtoTa guckpetmnsaumm 100 Ml )
KonnyecTtBo nameputenbHbIX KaHanos 576
Tpebyembili ypoBEHb ONTUYECKOMN
moLHocTu Ha Bxoge (A = 0,6 — 0,9 mkm) 2> 30 mMkBT
O6bem onepaTtMBHON NaMSTU
N3MepPUTENBHOIo KaHana 64 kcros

Yyeckoro aHanusaTtopa. Ynpaensi-
IOWUIA Mogynb MO NUHUK «BUTas
napa» MOXeT Ha pacCTOsiHUM 00
1 KM ynpaBnsaTb pexumamun pa-
00Tbl N3MEpPUTENBHOIO MOAYIS.
Komnnekc 3apernctpupoBaH B [0-
CyOapCTBEHHOM peecTpe CpeacTs
namepeHunn nog Ne 29458-05 un
JonyLlleH K npyumeHeHnio B Poc-
cuinckon degepauuin.

Co3naH MHOrokaHarbHbIN 3me-
putenbHbii komnnekc AKMO3-KCK,
npenHasHa4YeHHbIN 4151 MOHUTOPUH-
ra COCTOSIHMSI KOPMYyCOB B3pbIBO3a-
WnTHBIX kamep (B3K), nogseprHy-
TbIX B3PbIBHOMY HarpyeHuio npu
MCMbITaHNAX ra3oguHaAMNYECKNX
y3noB. o pesynsratam MOHUTO-
PUHra BbIHOCUTCS 3akno4eHne oo
akornornyeckor 6e3onacHocTn uc-
nbiTaHnn nsgenuii B B3K. B coctas
AKMO03-KCK BxogAT ynpaensitoLLmi
MOoAyIb, U3MEPUTENbHbIN MOAYIb
M MHOroKaHasribHOe YCTPOWCTBO
cornacoBaHus ¢ gardmkamu pusu-
yecknx BennumH. ObmeH nHgop-
Maumen mexay yrnpasnsaioLnm
U N3MEepUTENbHbIM MOAYNAMN,
yOaneHHbIMM Ha paccTosiHMe OO0
1000 meTpoB, OcyLlecTBnAeTcA
no nuHmam Ethernet. lna kom-
nrekca paspaboTtaHo nporpamm-
Hoe obecneveHne onsa perucrpa-
LI aHanoroBbIX CUrHanoB, 3anucu
JaHHbIX B (hann 1M BM3yanusaumm
cuUrHanoB B rpadouyeckom Buae.

UHCTUTYT SKCNEPUMEHTAJIbHOW FA30OAWHAMUKUA N ®U3UKKU B3PbIBA (U®PB)





