HH3KHX JaBJEeHHH CTaHOBATCA TOYHBIMH. CJienoBaTesnbHO, MOXKHO Mpeano-
JIOXKHUTb, 4TO W B OO6JACTH BBICOKHX [aBJEHHH YKa3aHHOE paCXOXIEHHE
B 3HAUHTEJIbHOH Mepe BbI3BAHO HETOYHOCTBIO NaHHBIX pabGorhl [3]. B moub-
3y 3TOr0 BBLIBOAA TOBODHT TaKXke TOT (DaKT, UTO €CIH pacueTHble NaHHBbIE
3TOH paboTHl MO OCTaTOYHOH TeMmmnepatype I'* NpHHATH 3a KCIEPHUMEHTAJb-
Hble H C HX TOMOUIbI0 No ¢opMyae (7) paccuutaTb TeMIEpaTypy yAapHOTO
CXKaTHud, TO INOJyYeHHas TaKUM INyTeM KpHBAas 3HAUHTENIbHO NPHUGJIH3UTCH
K COOTBETCTBYIOIIEH CIJIOUIHOH KPHBOH Ha pHuc. 2.

C yueToM CKa3aHHOTO MOXKHO yTBepXKAATb, YTO MpeAsaraeMblil B HaCTOSI-
el pa6ote meTo] oueHku Temnepatyp I * u T siBisieTCsl BIOJIHE YIOBJIETBO-
PHTEJbHBIM.

B sak/ioueHne saMeTHM, UTO BLIBEJeHHBIe B HACTOsillell pa6oTe popmy-
JIbI MOXKHO HCIOJb30BaTb TaKXKe JJd pacyeTa TeMIepaTyphbl yIapHOrO CxKa-
THSI 110 3KCIIeDUMEHTAaNbHO H3MepPEeHHOH 3aBUCHMOCTH OCTATOYHOH TeMIepary-
PBL OT aMILIMTYAB yaapHoro ¢ponta. HakoHel, ecau 3KCIepHMeHTaJbHO
ONpeNeauTb TOUHYI0 (DOPMYJYy KPUBBIX Pasrpy3KH H, CJeLOBaTe]bHO, 3pdek-
THBHBle JaBjeHus p, Temnepatypbl I* u T mo TeM ke (opMmysnaM MOXKHO
paccuuTaTbh TOYHO.

ABrop Bblpaxaer Omaaromapuocts A. H. Hpemuny u B. E. ®optoBy
3a ob6CyKIeHHe U MOJe3Hble COBETHI.
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YIOK 539.411

NPEBPAULIEHHE METEOPUTHOIO BEHWIECTBA
B 3KCNNEPHUMEHTAX
NnNo YJAPHOMY COKATHIO
NPU JABJEHHUMAX 500 U 1000 KBAP, CO3JJABAEMbBIX B3PbIBOM

I'. II. Bdosvikun, A. H. Opemun, C. B. [Tepwun,
H. . lllesanreesckuil

(Mocksa)

DKcreprMeHTaJbHOE HCC/Iel0BaHHe NpeBpallleHHsl BelllecTBa IPH CBepX-
BLICOKHX IMHAMHYECKHX NAaBJEHHAX HMeeT BaXKHOe 3HauyeHHe B psJle Hayd-
HBIX aCMeKTOB, B YAaCTHOCTH IPH H3YYEHHH SIBJIECHHH NePeKPUCTAJIH3aLUH
BEllleCTBa B IIpollecce NPOXOXKAEHHS CHJbHBIX yAapHBIX BOJIH, HampHMep,
IpH COYLapeHHH KPYIHBIX KOCMHYECKHX TeJ, ABHXKYILIMXCA CO CBEPXBLICOKH-
MM KOCMHYECKHMH cKOpocTsiMu. CoynapeHHe TaKHX TeJ, KaK XOPOIIO H3BeCT-
HO, aHAJOTHYHO B3pbIBY [1], mpH KOTOPOM IPOHCXOJAAT KHHETHYECKHE
(U3HKO-XMMHUECKHe peaKUHH, NPUBOASAILHNE K H3MeHEHHIO XMMHYeCKOro H
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MHHepaJabHOTo cocTaBa. OfMH U3 TaKuX acleKTOB, HMEIOIHX BaKHOe 3Haue-
HHe B KOCMOXHMHH yIJepoja,— KpPHCTa/JJIH3allisi ajJMasOB B MeTeOpHTax
TpH CBEPXBBICOKUX AHHAMUYECKHX AaBJEHHAX.

AnMa3sbl H3BECTHH B KAMEHHBIX METEOPHTAX — YPeWIUTaX U B XKeJIe3HOM
mereopute Canyon Diablo. B ypensaurax anmasel HaxoAATcs B BHIE CPOCT-
KOB MHKpPOKpucTamioB (<1 wmk) asnmasza c rpaduToM (pasMepnl TakKHX
cpocTkoB 10 1 MM), pacmpereneHHBIX cpelu 3epeH cuaukatos. [loppoGnoe
HCCJIeI0OBAHUE aJMa30B H CONEpIKALMX UX YPEHJUTOB CPABHHUTEJNBHO C JPY-
THMH METEOPHUTAMHU TOKAa3aJo, UTO YPEHJHTH HMEIOT psx OOLIHX OCOOEHHO-
CTell CTPOEHHsI C PeNKOH TpPYyNmoii KaMeHHbIX MeTeOPHTOB — YIJIHCTBIMU
XOHApUTAMH. Pe3ynbTaThl CpaBHHTEJBHBIX HCCIEA0BAaHMH YTJMCTBIX XOHIPH-
TOB W YPEHJHTOB, BMeCTe C TeOPeTHUeCKHMM pPacCMOTPEHHEM BO3MOXKHBIX
(PU3UKO-XMMHUECKIX TepexoloB (a3, I0Ka3blBalOT, 4YTO YperIuTh 06pasoBa-
JHCh B pe3yJbTaTe YAAPHON NePeKPHCTAIN3ANHH B KOCMHYECKOM MPOCTPaH-
CTBE, BEPOSITHEE BCEro, U3 BEIleCTBA YIVIMNCTBIX XOHJPHTOB IIPH BO3JEHCTBUH
CBEPXBBICOKHX AuHaMH4eckux paasgaenufi (300--600 x6ap). Ilpm sTomM u3
YILJEePOMUCTOrO BeIeCTBA YIVIMCTHIX XOHAPHTOB MOIJIM KPHCTAJIH30BATbHCS
aamasbl ypeuauTos [2, 3].

OcobGeHHOCTH ylapHOH MepeKpUCTANIN3aNUN 2KeJNe3HOrO0 MeTeopHTa
Canyon Diablo mokasbiBaioT, 4TO 3TOT THFAaHTCKHI KpaTepooOpa3ylomui
aJMascojepxKalliil MeTEOPHUT MPU B3PbIBE BO BpeMd yaapa o 3eMJio nperep-
nen namieHne =~ 1000 x6ap. Aamascomepikalile CPOCTKH, pa3Mephl KOTO-
peIX gocruralr 2--5 MM, o6pa3oBaJUCh NpPH B3DbIBe, BepOsSTHee BCETO,
u3 rpadura [4].

XoTs u3BecTeH psAx paboT 1O TNPEBPAlleHHI0 BelIeCTBA MPHPOMHBIX
06pasuoB, BKAOUAass METEOPHUTH!, IPH BO3LEHCTBUH AWHAMHYECKHX JaBJEHHH,
a Takxke pabOTHl IO 3KCHEPHMEHTAJbHOMY CHHTe3y ajMa3oB TMpH p=
=300 xbap [5], p=700— 1400 k6ap [6], SKCIEPUMEHTH MO YIAAPHOMY
CKaTHIO BelllecTBa YIVIHCTBIX XOHIPHTOB He MpOBOMUAHCh. C IeJbl0 BhIsCHe-
HHsl YCJOBHH O06pasoBaHUA MeTEODHTHBIX a/AMa30B NDH BO3IEHCTBUH CBepX-
BHICOKHX JHHAMHYECKHX JaBJeHHH NpoBeleHa cepusA (HeCATb) IKCIepHMeEH-
TOB N0 yIAPHOMY CXKATHIO METEODHTHOrC BellecTBa (C COXpaHeHHeM Bellle-
CTBa) C TOCHeAYIOIUM H3yueHHeM INPOJIYKTOB MpeBpallleHHsI — BeLlecTBa
yraucToro xonapura Muren npu p=>500 kGap u rpadura JpapIMIHHCKOTO
KejiesHoro Mereoputa npu p— 1000 x6ap. DKCIepUMEHTH MO yAapHOMY
CXKAaTHIO C COXpaHeHHeM BellleCTBA INPOBOJMJHCH IO MeTOHNy, paHee pas-
pa6oTaHHOMY M TNPUMEHEHHOMY IIPH HCCHeIOBaHHH psifa Beiiects [7].
OKCnepuMeHTalbHble yCIOBHSI ObLIM B JOCTATOUHO XOPOIIEM NPHUOG/IHKEHHHU
K TIpeanojaraeMbiM NPHPOJIHBIM YCJOBHSIM He TOJBKO [0 BeJMYMHAM JaBJe-
HHH, HO H 11O CTENEHHU OTKPBITOCTH CHCTEMBI.

MeTonHKa NMOATOTOBKH 3KCIIEDHMEHTAJBHBIX TpEeNnapaToB U NPOBeIeHHs
B3DBIBHBIX 3KCIEePUMEHTOB caexyouiasn. O6pasusl Mereoputa Muren MOHTH-
poBanuch B cmjaBe Byna B Koablo M3 KoBapa (BHEWHHH auamerp 15 MM,
BBICOTA 2 MM) C mHocjaenylomell MJIH(OBKON H MOJHPOBKOH TOBEPXHOCTEH.
OKCnepuMeHTa/bHBIH Tpenapar MoMeIlaacsi B CTaJbHYIO aMIyJay, TJe MJOT-
HO TMpHJeraJ] K €€ BHYTPEHHUM IOBEPXHOCTAM. AMmynia, COCTaBJeHHas
U3 JIBYX BIBHMHYTBHIX OJMH B JADVIOH CTaKaHOB, OKpPYyKaJgach MacCCHBHBIM
CTaJbHBIM KOJbIOM H yCTaHABJAHBa/JAach Ha MAaCCHBHON CTaJbHOH IIOJCTaB-
ke . Harpyxenne amnysanl ¢ npenapaToM NPOH3BOAMJIOCH C TOPHA C TO-
MOLIbIO KOHTAKTHOrO 3apsjfa rekcorena guamerpom 100 MM H MJIOTHOCTHIO
1,72 r/cm®, B KOTOPOM HHHIMHpOBAJach IIJOCKAd AeTOHALHMOHHAS BOJHA.
Maunpiii pasmep npenapata mo CpaBHEHHIO C TOJIIHHOH OKpyXKarolieil ero
CTaJu ¥ pa3MepaMu 3apsjia NO3BOJAET CUMTATh KOHEUHOE JaBJeHHe B HeM
(T. e. mocye peBepOepalny yAapHBIX BOJH II0 Npenapary) paBHbIM J1aB-
JeHnto B ctanu (500 kb6ap). JlerkoseTyume coenuHeHus, 0Gpa3oBaBIIHecs
B pe3y/abTaTe YAAPHOTO CXKATHS IpenapaTra, BHIXOAHIM W3 KaMepbl uepe3
3a30pbl MeXIy CTaKaHaMH.
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O6pasusl rpaura S{pABIMAHHCKOTO MeTEOpHTA TakikKe MOHTHPOBAJHUCDH
B civiaBe Byna u momemianuch B CTajdbHble aMIYJbl BBITSIHYTOH LHJIHHADPU-
uyeckoil GopMbl, HMetolHe HapyKHBIH auameTp 20 u gauny 150 mMm. OHu mo-
MeI[aJUCh 110 OCH UHJIHHAPUYECKOTO 3apsja JHUTOH CMeCH TPOTHJI — FeKCco-
red ¢ aumameTpoM 120 MM, HHHLHHPOBAHUE NETOHALHH B KOTOPOM IIPOH3BO-
IHJOCh MO OCH C Topua 3apsifa. [Jo 1TpoBeleHHBIM OLEHKaM, JaBjeHHe
B o6pasue cocraBiasio ~ 1000 k6ap. B o6oux caydasfx HarpyxKeHus BpeMs
BO3/JIefCTBUS CBEPXBBICOKOTO JaBJjieHHs Ha ofpasel oleHeHO B 68 MKc.

[Tocse npoBeneHHST IKCIEPUMEHTOB KaMepbl BCKPBIBAJHCh, H BeleCTBO
aHa/qu3upoBasoch. O6pasibl YIJIMCTOro XoHApHUTa Muren B mpolecce 3KcIe-
pPUMeHTaJbHOTO B3pbIBA B OOJIBIIMHCTBE CjaydaeB OBIIH TOHKO AHCIIEePrHPOBA-
upl. OGpasen, coXpaHHBIUH{CA B HaHOOJbIIEH CTeNeHH, NpeJCTaBJeH Ha
pucynke. OH NpPOHHW3aH YIJHHEHHBIMH INIyCTOTAMH H IO CBOEH CTPYKType
HarnoMHHaeT ypeHauThl, CusibHas NepeKpUCTaJJIH3aldsi oOpasua BHJIHA H
B IeTporpaguueckoM uaude.

JIis1 BblieseHUsT YIJIEPOIUCTOTO BelecTBa 3KCIEepHMEHTaJIbHbie MeTeo-
putHbele o6pasusl obpabarteiBanauch HF- n HCl-kucnoramu npu HarpeBaHuu
B IJIATHHOBOK uaImike. [Jocie THIaTesqbHOro passioKeHHs MHUHEpaJbHBIX (a3
OCTAJIUCh TOJHKPUCTANJIHYECKHe 3€pHa YIJIEPOAHCTOTO BeIllecTBa 4YepHOTO
[[BeTa HempaBUJAbHOK (GopMbl padMepamu no 0,3-+0,5 mMm. OHu ucciaenoBa-
Juch peHtreHoMerpuueckuM MetonoM (FeKy) (tra6ua. 1). 3epHa npexpcrapisi-
IOT CPOCTKM MHKPOKDHCTAJJIOB anMasa u rpadura. B HHX IpPHCYTCTBYeT
IpUMech ['eKCaroHaJbHOTO a/naMasa — JIOHCAeHauTa, 6ojiee 4eTKO MPOSIBJASIO-
Ierocsi B SKCIEPUMEHTAbHBIX Gpakuusax SIpABIMIHHCKOTO MeTeOpHTa, M
NpUMech yrjepojsa co caabo BBIPayKEHHOH TIeKCaroHaJbHOH pelleTKOH —-
JaoHTa, paHee HaWAEHHOro B rpaduTe yLapHO-MeTaMOpP(pU30BAHHBIX THEHCOB
kpatepa Puc B3peiBHOro tnma [9] wu B ypeusaure Hosmit Ypein [2, 10].
CulennoBaTe/IbHO, CHHTE3HpPOBAHHBIE TIPU B3pbIBE METEOPUTHBIE aaMa3s-rpadi-
TOBble CPOCTKH B 3KCIIeDUMEHTAJbHBIX Ipenaparax YIJHCTOTO XOHJPHTA
Muren u $SIpABIMIMHCKOTO METEOPHTA U IO CBOeH MOP(OJIOTHH, HIIO COCTABY
CXOZHBI C IPHPOAHBIMH METEOPHTHLIMH M OTJIHYAIOTCS OT NPHPOAHBIX 3€MHBIX
anMa3soB. PasMmep a/eMeHTapHOH siUeHKH B CHHTETHUECKHX a/jMasax MeTeo-

puta Muren a=23,566 Ao SIpapIManHCKOrO MeTeopuTa a— 3,567 /i (raba. 2).

O6pasen;, MereopuTa Murey, NOABEPTHYTBIH = YAapHOMY CXKAaTHIO,
p=500 xb6ap.
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Ta6numa 1

CpaBHeHHe pEHTreHOrpaMM M pacLiudpoBKa BeLIECTBEHHOT0 COCTaBa aJMa3COAEPIKaLUX
¢dpakuuii 3KCnepUMeHTaNbHBIX 00pa3lLoB yraucroro xouapura Muren (p=>500 k6ap) u rpa-
duta SIpapiMaunckoro kejesHoro mereopura (p=1000 k6ap) (FeKq)

DKcrnepUMeHTaNbHbEe (hpakKIuH HiHTepnpeTanus
Meﬁel;’r%’;‘d" n;};{i?;ggf, &%ﬁ?;{;_ anmas [8] NOHCAEHAHT [6] rpadur [8] gaout [9]
Ta
d d d d
I Yo | g %o 1 “ o “ * I *
n n n n n n
5 4,07 2 4,07 6 4,12
1 3,75 — — | — — | = - 4 |3,71
10 3,34 10 3,36 10 3,35
1 3,16 — — — — — — 4 3,22
2 | 2,923 — — | = — | - — 2 12,94
4 12,128 5 2,128 10 | 2,19 5 2,134 4 12,10
10 | 2,064| 10 2,064 10 | 2,05 10 | 2,06
10 2,019 5 1,92 5 2,036 2 1,910
3 1,779 3 1,801
5 1,684 5 1,680 8 1,675
1 1,401 1 1,50 6 1,541 2 1,496
1 1,348
5 1,262 5 1,262 8 1,26 8 1,26 2 1,26
9 1,230 9 1,230
1 1,193 5 1,17
4 1,152 9 1,154
2 1,117 6 1,117
3 1,072} 4 1,074 7 1,072 5 1,075 2 1,080
1 1,052 1 | 1,055
2 0,994 3 1,014

daszoBrie NpeBpalleHUs MHHEpPaJbHOTO COCTaBa 3KCIEPHMEHTaJ/JbHOIO
mperapaTa YrLJAHCTOrO XOHApPHTA Muren ucciefoBaJ/HCh DPEHTTEHOMETpHYe-
ckum MetojgoMm (FeKq) (ra6ua. 3). PeHTreHorpaMMma 3KCIepHMEHTaJbHOIO
o6pasma Mereoputra Mureu, NOJABeprHYTOro AABJEHHIO NpPH B3phHIBE p==
=500 x6ap, OTJIHYaETCs] OT PEHTreHOrpaMMbl HCXOAHOro o6pasua yr/aucToro
XoHApHTa MuUreH M cXonHa C PEHTreHOrpaMMaMM YPEHJHTOB, B KauecTBe
npuMepa KoTOophiX B Taba. 3 mpuseneH ypewaut Dyalpur. B ucxoanom 06-

Ta6auma 2

Pentrenomerpuueckas XapaKkTepHCTHKA ajMa30B, CHHTE3HPOBAHHBIX

npH B3pbiBe BELIECTBA YIJAMCTOro xouaputa Muren (p=>500 xGap)

u rpaduta SpabIMAMHCKOro XesnesHoro Mereopura (p=1000 k6ap)
(FeKa)

MeTeoputr Mureu | SIPABIMIMHCKH {1 MeTEODHUT
ikl d d
1 ‘ ,,OL a, A 1 noc a R
111 10 2,064 3,574 10 2,064 3,574
220 5 1,262 3,568 5 1,262 3,568
311 3 1,072 3,556 4 1,074 3,561

pasue xonaputa Muren riaBHele MHHEPAJbHBIE COCTABJSIONINE — MHHEPaJIbl
TPYNNBl XJOPHTA-CEPIIEHTHHA M OJHBHH, KPOME TOrO, IO peHTTreHOTpaMMe
OTUeTJIHBO NpPOsABJsSeTcs MarHetHr. B o6pasue mereopura Muren, sKcnepu-
MEHTaJ/IbHO MOJBEPIHYTOr0 AMHAMHYECKOMY [aBJEHHIO, IJIaBHBIMH MHHepa-
JaMH SBJSIOTCS, KaK H B YPEMJHTAX, OJHMBHH M IH2KOHHUT, IIPOSBJSETCS
TaK2Ke KaMacHT.

CuenoBatesbHO, B Tpolecce yaapHoro cxatus npu p=>500 k6ap yr.u-
CTBIH XOHAPUT Muren He TOJBKO NPHOGpPe] CTPYKTYPY, THIHUYHYIO JJIST YpeH-
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Tabauma 3

CpaBHerne pearrenorpamMm o6pasio mereopura Mureu u ypeuanra Dyalpur u pacuudposka
BelleCTBEHHOIO COCTABA

YradeTeil XOHAPHT Mureun

Hnrepnpetauus [11,2]

Y peunur
rnojBepr- Dyelpur MTUAKOHHUT KaMmacHT (ype-
MCXORHBIM  lyyT B3pLIBY [2] (ypemnuT | mMarHeTMT | HiHT HOBHIL
2 p==500 K6Gap Goalpara) Vpeit)
J ¢
n
10 12 14 15 16
7,93 7,92 — = —! - —
7,12 7,08 |—| — |—] — |—| —
6,95 |—| — |—| — |—| = — = = |=| =
5,86 5,84 | —| — |—| — |—| —
5,36 5,29 {—| — {—| — |—| — — -
5,14 5,10 5,07
4,54 4,60 4,60 |[—} — |—| — —
4,40 4,40 4,35 4,35
4,29 4,29 4,21
3,84 3,88 3,87
3,53 103,685 |—| — |—| — |—| — — —
3,48 3,49
3,40 3,36 (3,33) 3,34
113,29 3,311 (3,31)
1| 3,11 3,11 3,16 3,152 3,16
3 12,985 2,985 2,995 2,995 2,99
2,906 2,880
1] 2,841 2,864 —| — |[—| — |—| — — 1 =
2 | 2,787 |2,770 2,796 2,770
2,719 (2,715)
1 {2,686 2,705
10 | 2,530 2,525 2,525 2,538 2,515 2,567 {102,541
4 | 2,445) |2,463 2,441 2,445 2,455 2,463
2,347 2,359 2,350
2 | 2,23 |2,277 2,952 2,286 2,953 2,219
7 | 2,145 {2,145 2.128 2,165 2,135 2,098
2,020 2,024 2,032( |2,031 10 | 2,037
1| 2,014 2,008 —| — [—| — |—| — — =
1L = — |—f = |—=| = |—=] = |—] = |=| = - —
1,950 1,944 1,944
1| 1,917 1,893} — — (—| — |—| — — —
1| 1,861 1,887 1,887 1,877 1,884
1,823 1,812
6 | 1,785 1,780 1,788 1,783 1,785
6 | 1,734 1,734 1,741 1,741 1,747 1,747 1,710
1 {1,673 1,664 1,670 1,671
1,648 1,639
1,628 1,617 1,619| 10| 1,621
1,612 1,612
1,571 1,577 1,563 1,575 1,572| — | — |—| = — | =
1,537 1,537 1,532 1,535 1,539 1,536
1,507 1,503 1,503 1,515
1,489 1,489 1,479 1,481 1,485 1,479
1,477 1,462 1,479
1,453 1,462
1,429 1,429 1,425 1,432 1,437 1,411 1,436
1,401 1,401
1,390 1,390 1,391 1,397
1,371 1,370 1,379
1,337 1,357 1,348 1,350 — | — |—| — — —
1,332 1,330
1,326 1,319 1,323 1,320 1,316 1,325
1,309 1,302 1,294 1,295 1,295
1,262 1,262 1,265 1,267 1,267 1,264
1,239 1,239 1,243 1,238
1,225 1,220 1,226 1.222
1,189 1,188







