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CraHumAa «bbicTponpoTeKkatoLwme npoueccbi»

Cekuma «lMna3zma»

MccnepoBaHMe BO3AENCTBUA BbICOKOM TemMnepaTtypbl WU
Nnaasmbl Ha MaTepuanbl B YCAOBUAX TEPMOALEPHOro
peakTopa. Mcnonb3ys AMPpaKUMOHHbIE METOAMKM, byaeT
NccnepoBaTbCA M3MEHEHME KPUCTAN/IMYECKOM CTPYKTYPbI
06pa3LoB 1 BO3HMKaOLWME B HUX gedopmaLmn.

CeKkuma « AJuHammn4eckmne npoLecchbl»

CBOWCTBA IHEPreTUYECKMX MaTePMaioB, CTPYKTYpa yaAapHOro
M [AeTOHAUMOHHOro ¢poHTa, YpaBHEHME COCTOAHMUS,
¢dasoBble nepexoabl NpPU CKATUWU, XMMUYECKME pPeaKLuw,
ANHamuyeckoe GpopmMpoBaHME HAHOCTPYKTYP, CKOPOCTHOE
AebopMUpoBaHUE M pa3pyLLUeHNe MaTepmanos.

' CeKumMAa «IKCTpemasibHO BbICOKUE W aa || P iy el \

_ TemnepaTypbI» S : /‘~

v NccnepoBaHue — cuHTe3a BbICOKOTEMMEPATYPHbIX | 4?[41 ‘; =IF S ;
maTtepuanos (okcuaos, 6opuaos, Kapbuaos) B i R
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06paboTtkn.  lonyyeHne  BbICOKOTEMMEPATYPHbIX
KOMMO3ULUMOHHbIX  MaTepuanoB  Ans  OeTaneu
[MNEP3BYKOBbIX M KOCMWYECKUX  JIETaTesibHbIX Rtk 7 gy
annapaToB U HYXA AAEPHOM SHEPTETUKM.

(' npouecce 3/1EKTPOHO-/TY4EBOM n Nla3epHoA 1 W=
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Cxema ctaHUum

A — 3KCNepMMEHTa/IbHbI B3PbIBO3ALUTHBIN XaTy,
cekuum 1-3-1;

b — KOHTPO/NIbHAA KOMHaTa;

B — nomewieHue ana noarotosku BB;

I — nomeuwieHune ana xpaHeHus BB;

[l — 3KCnepuUMEeHTaIbHbINM XaTy (ANA TeCTUPOBaHUA
PEHTreHOBCKOM annapaTtypbl, cekuma 1-3-1);

E — CnecapHas KOMHaTa /11 MeXaHU4YecKoit 06paboTku
WHEePTHbIX MaTepranos;

X - NabopaTopHoe nomeLyeHue ana obcnyxmBaHue
perucTpupyioweit annapatypbi;

3 - XMMmryecKkaa KOMHaTa ¢ XMMUYECKUM LKadpom un
BbITAXKKOW;

U - TexHnueckoe nomewyeHue (cknag);

K «BbicTaBKa c60poK» u ap. 06pasyos;

J1 — oNTUYECKWUiA XaTu;

M — 3KcnepuMmeHTanbHbIM XaTy cekuuu 1-3-3;

H — nomeweHne npobonoarotoBku cekumi 1-3-2 n 1-3-
3;

O — KOHTPO/NbHAA KOMHaTa ceKumii 1-3-2 u 1-3-3;

M, P — aKcnepyMmeHTaNbHbIM XaTy cekuum 1-3-2;
MomeLlueHUA No nepumeTpy — paboumne KabuHeTbl gnsa
06paboTKM 3KCNepMMeHTaNIbHbIX AaHHbIX

BbicTpblii 3aTBOP

______

......

(1/10-1/100) 8-0.8 kBT Pa3 CeKuusa
% Aenvutenb
CeepxnpoBoaAwmni LiuaMHapuyeckue s:lé;‘:::.ra:;:;en;anb:; Cekuun «AnHamunueckue
surrnep (100 kBT) NNH3bI patyp «Mna3zma» npoueccbi»
20 m 25
M
45 m 65 m 100 m
> e e
o

5x120 mm 11x220 mm 16x360 mm 21x520 mm

—
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TpeboBaHuA K nyuky CU Ha ceKumax cTaHuum

6aHyamu no nepumertpy

2.86 HC PaBHOMepHOEe 0.4 A (510 6aHuen)
3ano/IHeHne 400 T=1600 HS
OCHOBHOM peXXnm
paboTbl yckoputensa

11.44 Hc MNoe3g (train) ~350 =70 H6aH4yel

22.88 HC PaBHOMepHOe 350 70 6aH4Yen
3ano/IHeHUEe

50 HC PaBHOMepHOEe 160 32 6aHya
3ano/IHeHUe

133 HC PaBHOMepHOEe 60 12 6aHuen
3ano/IHeHue

MeToAMKN CTaHLMM HaLeeHbl Ha UccneaoBaHUA, TpebyloLlme BbICOKOro
BPEeMEeHHOro pa3speweHus (a0 ogHoro 6aHya).

NHcTuTyT Katanmsa um. LK. bopeckosa CO PAH MNpoeKTtHbli odpuc LUIKN «CKUD» http://catalysis.ru



CeKuua AMHaMUYECKUX NPOLLeccoB

CBOMCTBA 3HEpPreTMYECKMX MaTepuanos
NccnepoBaHne AMHAMMYECKUX XapaKTEPUCTUK (ropeHue, [eToHauus, WHULMMPOBaHME)
MPOMbILLIEHHO UCNONb3YEMbIX M pa3pabaTbiBaeMbIX HOBbIX SHEPreTUYECKMX MaTePUasoB.

MNoBeaeHne maTepmnanos U 31IEMEHTOB KOHCTPYKLIMU NPU YAAPHOM BO34eiMCTBUM

CTpyKkTypa GpPOHTA yAapHOM BOJIHbI, YPaBHEHME COCTOAHMUA, Ga30Bble Mepexodbl NPU CKaTUM,
XMMUYECKME  pPEeaKLUMK, CKOpPOCTHoe AedopMMpOBaHME U paspylleHMEe MaATepUanos,
ANHamunyeckoe popmMmMpoBaHME HAHOCTPYKTYP. F = —_—

-

B3pblBHas
Kamepa CTPYKTYypa

KOJIIMMaTOp L3y PelleTku
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CkopocTHana peHTreHorpaduma (t go 1 nc)

CHHXpPOTpOHHOE
3Ty YEHTIe

CHHXPOTPOHHOE 10
H3IIYUeHIe

0 5 10 15 20 0 5 10 15 20

Z, MM Z, MM

UccnepoBaHune yaapHbiX BoAH: 1 — nnH3a, 2 — BB, 4 — oxpaHHOE KO/AbLO C MeTaemMbIM
MeTannmMyeckum ypapHukom (1 — 3 km/c), 5 — nccnegyemobit obpaser, (0.1 - 2 r/cmd),
6 — OCHOBaHMe, 7 — LeHTpMpYoLWana HanpasaAtoLwas.
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Manoyrnosoe peHTreHOBCKOe paccesiHue C BbICOKUM
BpemeHHbIm pa3pewieHuem (t = 10 Hc)

[0 B3pbiBa
t=0 mkc
t=0.6 mkc
t=1.2 mkc
t=2.4 mkc
t=6.6 MKc

140 TNT, p=156

1204 3000
2500
50

b . —s=— Intensity after sample 2000
0] —e— Intensity of SAXS

20 o;_ 1500

Intensity, a.u.
@
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1000
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NI

time*125, ns

500

AetoHauunn 3apaga TT %
Anametpom 30 mm.

Hentana ctpenka — nagarowmn ny4ok CH,

dM1oNeToBbIN KOHYC — PEHTFEHOBCKOE 12

pacceAHMe Ha yrnepoaHbiX HAHOYaCTULLaX. 5 l
10 T I =t =+
8t i e 5%} i
2 T
TUHEE x J
o 2
4 / ]
AnHaMmKa pocta yrnepogHbix i
2 TNT+RDX 220 mm ——
Yyactny npun getoHauunm 3apagos TNTIRDX 230 LR
TI pasHoro gnamertpa. 0 . . A AT, il
0 2 4 6 8 10
t, mMkc
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Cekuusa “Nnasma”

UccnepoBaHue BO34eACTBMA MOLLHOIMO MMNY/IbCHOroO HarpeBsa v N/1Ia3mbl Ha MaTepuanbl B
YCNOBUAX TePMOAAEPHOro peaKTopa. MoseaeHne CTPYKTYpbl MaTepuana noj Bo3aencTBuem
MMNYNbCHOM TEM/IOBOW HAarpysku, Aepopmanmm maTepuana npm 3HaYnTeNbHbIX FpagneHTax
TemnepaTypbl, BAUSHWE M1a3Mbl Ha MaTepuan.

UccnepoBaHue BO34EUCTBUA MMMYIbCHOTO /1a3epHOro UsnydyeHus (TeppaBaTtbl) Ha BELLECTBO.
feHepauma ceepxcuabHblx (coTHM Tla) yaapHbIX BO/H. YpaBHEHWE COCTOAHUA B 3TUX YCIOBUAX.

Obpazeu Mccneayemoro
MaTepuana

2
a0

My4ok CH

HM3imepeHne CKopocTH
BODOAHON NOBEPXHOCTKH

Cxema sKcnepmmeHTa

TpewmHa Ha Bonbdpame nocne
MMMYNAbCHOM NNA3MEHHOW HAarpy3Ku

NHcTuTyT KaTanusa um. K. Bopeckosa CO PAH MpoeKTHbii opuc LUKN «CKUD» http://catalysis.ru



CkopocTtHasa andpakromeTtpua (t = 10 mKc)
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Before heating
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CraHuua “MNnasma”
B byHKepe C/ B3IIM1-4

* [3mepeHnda napameTtpos gepopmaunm
BHYTPU maTepuana,

e /3mepeHuna C NPOCTPAHCTBEHHbLIM
paspelweHnem no rnybuHe nog,
NOBEPXHOCTbIO,

e [IMHAaMKMYECKNEe U3MepeHUa C BpeMeHHbIM
paspeweHnem nopagka 10 mkc.




CkopocTtHasa andpakromeTtpua (t = 10 mKc)
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I —— [o Harpesa

] ----- nocrne ocTtbiBaHUA

— =120 MKc

N

TpecHyBLwuMit 0bpasel,
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CeKuuMA 3KCTPEMaNbHO BbICOKUX TeMmNnepaTtyp

I'IpOBe,quMe MCCI'Iep,OBaHVIﬁ CTPYKTYPbI BeLlecCTB nNpu BbiICOKUX TeMnepaTtypax
A i ¢

POCATOM

AndpaKktorpamma , pparmeHT AMPPaKLMOHHOM KapTUHDI
N n3ob6parkeHme NOBEPXHOCTM NAABAEHOrO Kapbuaa,
camoro Tyronnaskoro matepuana ( Tnn. = 3960 rp.C)

MHcTuTyT KaTanmnsa um. K. bopeckosa CO PAH MpoeKTHbii opuc LUKN «CKUD» http://catalysis.ru



CkopocTtHaa andpakuyma (t = 1 mKc)

KoMNo3nuUMOoHHble mMaTepuanbl 3aHUMAIOT BCe 6obliee MeCcTO B COBPEMEHHOM TEXHUKE,
0COBEHHO MCNOoNb3yeMbIX ANs aAAMTUBHbIX TexHonoruin . CKaHupysa obpasel, yepes
MecTO GOKYCUPOBKN MOIKHO BblAensATb onpeaeneHHyto ¢pasy npouecca U A0CTUYb
BbICOKOE BpEMEHHOe pa3pelleHune.

Area detector

Electron beam L

SDD X-ray sample holder f/-f"'
detector ;/ /./"/

optical pirometr W 7
TV camera i 1
A e

/‘ resistance furnace P
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Cxema aKcnepmmeHTa
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Oudpaktorpamma u n3obparkeHne NoBEPXHOCTU U3/IOMA
KOMMO3UTa, NOJIy4EHHOrO B PE3Y/IbTATE 3/IEKTPOHHO-
ny4yeBor 06paboTKM cmecu NOPOLLKOB Boabdpama u
HUTpMAa bopa.
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OcHOBHas peructpupytowias annapatypa
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