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AHHOTALLUY

B paGore npeacrasaeup PE3VJIbTATLI HCenenoBanns crpoe-
HHS, CTPDYKTYPBI H CBOHCTB TPexOJOUHbIX 6JI0K-conosIMepoB H30-
IPEHA M CTIIpOJa C DPasjaHUYHLIM COAEpIKaHNeM ctupoaa. Pac-
CMOTPEHDBI BOTIPOCHI NMPaKTHYECKOTO ApHMeHeHUS HCCeAVeMbIX
OJTI0K-comoJImMepoB B pe3nnoBol] MPOMbILLUJAEHHOCTH.

Hlccnenosannsa npoBomiiich ¢ [IpHMEHEHHEeM CTaHLapPTHLIN M
COBPEMENHLIX (DH3HYECKHX MEeTOLOB ICCACAOBAHIIS: HH(ppakpac-
HOH CNexTpocKoni, 3JACKTPOHOrPaMHN, 3JEKTPOHHON M ONTHYe-
CKOH MHKPOCKOMNH, AHHAMIIYCCKOro MEXaHHYCCKOTO MeToja.
YCTaHOBJCHO, UTO conoJiMepnl 00M1afaloT BLICOKHMH 3JaCTHYC-
CKHMH 1 IIDOYHOCTHBLIMH CBOJICTBAMH, XapaKTepubIMH s yCH-
JACHHBIX - CakaMIl BYJIKANN3aTOB HaTypadbHGFO Kayuyka, HMeIoT
ABYX(Pa3nyio CTPYKTYpPY M SBAAIOTCS aMOP(MHLIMI BeLleCTBAaMH.
ITo ynpyro-penaxcaruonnsiy csoficTpan OMM3KH K BVJAKaHH3a-
TaM HaTypaJabHOro Kayuyka.

M3yyeno sansaune no6apok HallosnnTe e, NaacTH)HKATOPOB,
KRaydyKoB, MexaHIueckoll 00paboTKH H XIMHUECKOro CTPYKTVDPH-
PoBaHNs Ha cBoicTBa GJ0K-COMNOMNMEpOB.

[TpoBenennbvie necnenosauns [TO3BOJIHJIH MPHMEHHTb OJIOK-CO-
NOJMHMEPDLI A5l H3TOTOBJICHHST MHOTHMX MaKalbiX H31e/Hi1, LBeT-
HBIX DE3IIH, 3alUUTHBIX H AEKOPaTHBHbIX MOKPLITHH.



BBEJAEHHUE

HupexkruBamu XXIV cnespa KIICC no natuaetnemy naany
pa3BHTH HapoaHoro xo3aictBa CCCP npeaycmatpusaercsi B
MPOH3BOACTBE IIHH M DPE3HHOBLIX TEXHHUECKHX H3IeJHIT OCEoe-
HHEe HOBBIX BHJAOB MNOJHMEPHBIX MaTepHasoB, obecneuHBaoUINX
yJy4dluleHHe KauyecTBa M CHHxKeHHe ceOecTONMOCTH H3AeJIll.

B cBssn ¢ 3TUM GONbIIOA HHTEpeC TIPEACTABJAAIOT TPex0J0y-
Hble OJIOK-COMOJMHMEpB H30MpeHa Il cTHposa, GyTaguHena H CTH-
poJia CTpDOeHHA NOJHCTHpOJ-noauaneH-noauctupoa (CHUC ¢
CbC), obnamalomye BLICOKHMH 3JaCTHUECKHMH H MPOUYHOCTHL! -
MH CBOHCTBAMH, XapaKTePHbIMH 5 YCHJGHHLIX CaXKaMI BVJKa-
HH3atoB HK. 3TH 0JI0K-CONOMUMEpPBI 3JaCTHYHDI, MPOYHDI, 06J1a-
A2I0T BBICOKOH H3HOCOCTOHKOCTBIO, CTOMKOCTBHIO K IEliCTBINO pa-
CTBOPOB KHCJIOT I 1UeJoYeH, BOAO- H  Ta30HENPOHHLLAEMOCTBIO
H T. X Ilonyyaior UX MeTOAOM aHHOHHOI NOJHMEpPH3allil B pa-
CTBOPE HHEPTHBIX pACTBOpHTENeHd B NPHCYTCTBHH JHTHHOPTaH-
YECKHX HHHIHATOPOB. |

PaGoTel coBeTckHX yuennix A. A. KoporkoBa, B. A. Iloaro-
njocka, b. A. Moraaknua, B. A. Kapruma, 3. H. TapacoBoii,
I'. JI. Caonnmexoro, B. E. I'yansa, I'. M. Baprenesa, C. H. JKyp-
KOBa H 1p. BHEC/JH OrPOMHBIH BKJIAZ B H3yueHHe KUHETHKH npo-
TEKAHHA TOJHMEPH3ALHOHHBLIX MPOLECCOB, B TEOPHIO CTPOEHHS
NOJIHMEDOB H pesnH, B Pa3pabOoTKy HOBEHIIHX METOLOB HX HCCJe-
AOBaHHS H SIBJSIOTCA HAYYHOH OCHOBON B 06.1aCTH H3VYGHHS CO-
CT&%&, CTPYKTYDbI H CBOHCTB NOJIHMEPOB H PE3IH. -

e Ogﬂg;qﬂel?fem H Hr:é:ﬂeﬂoaalmenj OOLIHX CBONHCTB 6/0K-COMOH-

p antiMdioress DopoHexmckuit Gpunnan BHUMUCKa, JleHnu-
rpaickns  BHHHMCK. MHccaenoBanus cocrapa CTPYKTYpPbl i
CBOHCTB OJIOK-CONONHMEDOB NPOBOLSITCS Ha Ka(b’e,ape TEXHOJ0-
MH DE3HHBI BOPOHEeXCKOro TexHOMOrHueckoro HHCTHTYTa. Ka-
beApoii Takixe NPOBOAATCS PabOTHl MO M3bICKAHHIO nyTer ﬁpaic—
Tx-rqécmro TPHMEHEHHS 6JIOK-COMOJ/HMepOB. |
cono.:ifﬁggﬁg ggol,ril?giieaﬂﬁijoc?r?rcrroal}aj g EEBET, ABUES

| PoJsia BecbMa OorpaHuyennl. B ore-

4.

yecTBEHHON M 3apy6eKHON JHTEpaType NMpakTHYECKH OTCYTCTBY-
0T CBeLeHUs O BJAHSHMHM A00aBOK KayuyykKoB, HAaMOJHHTEJEH,
nJacTHPHKATOPOB, MPOLECCOB BYJKAaHH3aUHH HAa CBOHCTBA OJIOK-

COIMNOJIHMEpPDOB.

HccnenosaHie CTpoOeHUSsl, CTPYKTYpPbl H CBOHCTB OJ0K-COIO-
JHMEpOB H30MpeHa H CTHPOJA, BJAHAHHS H0OABOK KaVYyKOB, Ha-

noJiHHTeJel, naacTHPHUKATOPOB, BYJAKaHH3alllH, a TaK)Xe H3biCKa-
HHe uX HauboJiee paLlOHAJLHBIX CHOCO00B nepepaboTKH M O6-

JmacTell mpuMeHeH!s MPEACTaBJSANO TEOPETHUEGCKHH H MpaKTHYE-
CKHII HHTEepec M fABUJIOCL lenablo HacTosiwel paboThi.

[naBa |

JIUTEPATYPHbLIA OB30P

JlutepatypHblii 00630p OXBaThiBaeT BOMPOCHLI TNOJYYEHHS, HC-
c/IeJoBaNNsl cocTaBa, CTPOCHHS, CTPYKTYypbl MU CBOHCTB OJ0OK-CO-
NoOJHMEpPOB, COBPEeMeHHbLle nmpeacTaBieHlss 0 mMexanuame obpaso-
BAHHSI TPOYHOCTH, TEXHOJIOTHH nepepaldoTKi 1 NMpHMEHEeHHH OJIOK-
cononumepoB. M3noxen na 40 crpaunuax. bubauorpagusi oxnsa-

ThiBaeT 275 auTepaTypHbIX HCTOUHHKOB.
FnaBsa 1l

IKCINEPUMEHTAJIbHASA YACTD

O0beKkTsl U MeTONbLlI MCCIEeNOBAHUSA

B kauyectBe 0ObekToB HccsaegoBaHus OblIM B3SITbl ONbITHBLIE
o6pa3ubl TpexOJouHbIX OJI0OK-CONOJMHMEPOB H30MpeHa H CTHpOJa
CTpOoeHHs1 cTHpoa-u3onpen-ctupos (CHC) ¢ pasanunbiM copep-
)KaHHeM CTHpOJa, HM3roTOBJeHHble Ha ONbITHOH VYcTaHOBKe DBo-
ponexkckoro ¢uanana BHHMMCKa. baok-cononumMepbl OblJIH [10-
JVYEHbl METOLOM AaHHOHHOH mNoJHMepH3alHi B pacTBOpe LHKJO-
rekcaHa B MPHCYTCTBHH BTOPHUYHOrO OYTHAJUTHS KaK HHHLHATO-
pa. KMcnonb3oBanu Ttak)Ke cepHiiHble KayyVKH M HHTPELHEHTH,
MpHMEHsIeMble B Pe3HHOBOI NMPOMbILIJIEHHOCTH.

XapaKTepHCTHKA HccaelyeMbiX OJ0K-CONOJHMEpPOB MpeacTaB-
JieHa B rabu. |. | .

Hccnenosanne 6/10K-CONONHMMEPOB NPOBOAMIH C NMPUMEHEHH-
€M KOMIJIEKCa MEeTOJOB, MO3BOJSAIOIIMX AOCTATOYHO [OJHO Olle-
HHTb MX COCTaB, CTPOEHHE, CTPYKTYpy M cBoHcTBa. K HHUM OTHO-
CATCSA CTaHAapTHbie MeTOAbl, NMpPHMeHsieMble MPH HCCAeJLOBaHUH
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- 4 Taﬁﬂﬂua |
Xapakrepuctuka 0JOK-COmoAMMEpPOB H30MPEHa M CTHPOJIa

e ]

Tun_Gaok-conomuaepa OJOUHDLIX 0710K-cononumepos ctpoenns CH n roOMONOJNMepOR.
C11C-30 CHC 40 [MTpucyrctBHE ABYXOJOUHBIX 6.1101{—c0no.r1m-1ep013 H TOMOMNOJHMEPOB
Mowagiann = = 2, 'IPHUBOAHT K 3HAYHTENbHOMY CHHKEGHHIO MPOUHOCTH TPEXOJOUYHBIX
Col s 3 4 . Osok-cononnmepos crpoenrss CHUC. B cBsisn ¢ s1HM yCTaHOB.JIe-
l Hlie coctaBa GJIOK-COMOMIMEPOB SIBJSCTCS BayKHON 3amauef.
- = CesleKTHBHAs 3KCTPaKUHS NO3BOJSeT pasme/iuiTe CcMechb HA
I. Ilpeaen npounoctu npu pacTsxe- 330 351 394 384 345 '; JABE, a HHoraa H Ha TpH CDPHI{HHH B TEX Cayyasix. Korjua mapa
i, krefem2 npu 20°C o { : DacTBopuTtesen nogodpaHa Tak, UTO KaX<Iblil PAaCTBOPSIET TOJNbLKO
2 Hanpﬂg{em{e%}gg 300% vammie- [9 20) 25 8 29 | OAHH BHA noauMepa, GyAYyYil HePACTBOPUTENeM IS IPYTOro.
””g.' Brﬁffﬁng.ﬁﬂnae ViJauHenne, 9% [050 1030 1000 1050 880 ' C noMoubio MeTHASTHAKETOHA (ME-)K), pacTsopuTens s
npi 20°C ' | MoJucTupona, obHapy:KeHo [MNpUCYTCTBHe FOMONOJHCTHPOJIA B
4. Ocratounoe yaauuenue, 9% s 19 22 7 20 | 6sok-conomnmepe CHC-30 B KomHuecTne OKOJIO 4%. KauecTBen-
mpu 20°C " o o § HBLIH aHaJl3 3KCTpParupoBaHHON ) paKumui MPOBOAMAH METOHOM
W %"L%CT”L”{“CT“ o TRk H B B R 4§ | HHDPaKpacHoi cneKTPOCKOMIH Ha criektpooromerpe MKC-14A.
6. TeeprocTs o TM-2 npy 20°C 60 69 50 60 67 "omonoanusonpen MPH CEJCKTIBHON SKCTpaKUHH He OOHapyIKeH.
/. PactBopunmocrs B Genzoue, 9 99,5 100 100 100 99,7 i OTcyTerBie MeTOHOB pasnenaetins 6tr101«:-c0n0mmepa Ha Tpex- H
8. Xapakrtepucthueckas BaskocT 1009 086 073 1,32 | ABYXOJIOUHBIC OJOK-COMOJIMEDPL HE MO3BOJMHIO YCTAHOBHTbL CO-
9. llset Geablll  Geantit Geawiil  Geanlii  Gesnwii |

_ A€PKaHHe nocaegHIIx.
Mpumeyaunue: Mounekyaapuolii Bec mo gaHibIy KHHETHKH aHHOHHOII moJay-

I
MEPH3ALIHH, DACCYHTAHHLI] NO COOTHOWEHMIO MOHOMEpPOB It HHNLHATOpa, mA% ;e ‘
010K0B  nmoancTHpoAa PaBusiercs 15 =20 Toic, MOJEH3ONMPEHOBLIX — 75 — | 2. Mccaeposanne cocrasa i MUKPOCTPYKTY PEI

+ 100 Tbic. OsIoK-cononmmepor M30IIPEeHAa M CTUPOJA MeTONOM

. NRK-cnexTpockonuu
KaVUYKOB H pe3HH, a Taike COBPEMCHHDIE (PH3HYECKHE METOIbI

HCCIe10BaKHs: HHGpakpacHas CMEKTPOCKONHS,  3/ICKTPOHOrpa- ) [Tpi usyuennn HHPPAKPACHLIX CMNEKTPOB MOTJIOLWLEHHSI G.0K-
DHS, 3NEKTPOHHAA H ONTHYECKAS MHKDOCKOMHSA, AHHAMIUYCCKUI | COMOJIIMEDOB H30MpEHa H CTHPOJA HCXOAHJH H3 YAKC H3BECTHBIX
MEXaHHYEeCKHH MeTon. [Inacro-ssnacruveckue . TEXHOJIOrHYeCKIiie. | AQIHBIX O CneKkTpax 1oJHucTHpoJda H HoJnnsonpena. Texnuka
(pHg}lKo-MexaHHQECKHE H }FHDYFO‘pEHaKCaUJ*IOHHI)IG CBOI?ICTBEI | IHPHTOTOBJCHHS OG[]HSILOB I MCTOII {aneﬂeﬂemiﬂ MI'IKDOCTP}.’KTY'
6/10K-cononMepoB, uX cmecer: H BY.IKaHH3aTOB ONpeessiid CO- | Pl 1 COCTaBa B NpHHLMNE TOXOMKH 11a METOJ. MPHMEHSIeMDbIH sl
‘raacio T'OCTam METOJHKAM, MPHHATHIM B NPaRTHKE HaYUYHBIX | aHaNM3a MHKPOCTPYKTYPBI Il COCTABA B MTOJNIMMEPax MU B COMOJI-
Hccaenosanni. ToToBble M3menns ya OCHOBE 6/I0K-COMOJIHMEDOB MEPAX CTHPOJIA C JHCHOBDLIMH yriesoaopoaami,
HOABepraan nabopaTopHbIM K IKCIIIYaTAUHOHHBLIM HCMbITAH K S M. | Onpenenenne npouenra COACpzKanHus CBSI3AHHONO  CTHPOJA
| | | 'TPOBOANI 110 moJstoce norsowenns 1600 em—!. COOTBETCTBYIOLLEH
FnaBa |]] f SAJACHTHRIM Konebausam C=C rpynno B dPOMATHUYECKOM KOJIbIILe,
: s onpepenenns MHKPOCTPYKTYpbI (1,4-uiic 3BeHbEB) HCMOJb-
HCCJIELOBAHHUE CTPYKTYPL U CBOHCTB . 30BaJll NOJIOCHI NOIMVIOLEHHS BadeHTHLIX KOJAeGaunii B — CHj ¢
BJ]OK-COI'IOJTHMEPOB U30MPEHA ¥ CTHUPOJIA ’ | —CH, 'pynnax coorBercrtBeHHo 2965 y 2926 ol Cnem‘pbl 34a-
'HHCLIBa/IN Ha cnekTpodoTomerpe MKC-14A.
1. Onpenenenne roMonosumepor meroxom i Jlaunsie no onpexencuio KOJIHYeCTBA CBSA3aHHOrO CTHPOJA

CeJIEKTUBHO] IKCTPaK Iy

B Tpex6.10uHLIX 610K-como
CHMOCTH OT YCJOBHH Nogyyep

B OJd0K-comonuMepax u MHKPOCTPYKTYPbl B TNOJHH3ONPEHOBLIX
0J10Kax npupegelsl B Tabu, 9.

JAHUMepax ctpoenns CHUC B 3aBH- CTpYKTYpHLIC HCCAENOBARKS 6.10K-conoNHMepoOB H3onpeHa o
A BO3MO(HO NpHCYTCTBHE ABYX- | CTHpOJIa MeTonom MK-cnekrpockonuy MoKasaJi, YTO NPH aHHOH-
6 | HOH MOJIHMepH3aLHH M30IIpEHa B UHKJOreKcaHe B MPHCYTCTBHH

T



BTOPHUHOrO OYTHAMNTIIA B KauecTBe HWHHUHATOPA MPHCOE[uiie-
Hle H30NPEHOBLIX 3BEHbEB MPOHCXOAHT MPEHMYILECTBEHHO B ro-

aoyeHHn wice-1,4.

Tabanya 2

CocTaB M MHKPOCTPYKTYpa OAOK-cOnoNiMepOB H30NpeHa H CTHpOJa

Tun GsoK-cononumepa

CIHC-30 CHC-40
| iokaszaTean g
1 2 3 4 d
1. Coaepkanie cBa3aHnoro ctupona, % 26 31 25,0 245 483
2. Coaepmanne unc-1.4 MHKPOCTPVK-
Typm? % 73 74 774 70,3 83

3. dueKTpoHorpadpuueckoe muccjaeNoBaHue CTPYKTYPhI
DJIOK-CONOJIMMEPOB

[MccnepoBanre crpykTypbl OJOK-COMOJUMEPOB  H30MpeHa i
CTHpPOJA 3JeKTpoHOTpadHUeCKUM METOAOM OCYUIECTBJSIJIU HA
oreyecTBeHHOM npubope IDI-100M. Ilpumensinn MeTOH TNJEHOK.
B KauecTBe NaeHOK-MOLJOXMEK MPHMEHSJNH KONJOAHEBbLIE MJEHKH.

baok-conoaumepst CHC-30 u CHC-40, noaBepruyThblie 3JeK-
TPOHOrpa(pHUeckoMy HCCJAELOBAHHIO NMpH KOMHATHOH TeMmeparty-
pe (+23°C), nanu THNHYHYIO AHOPAKUHOHHYIO KapTHHY aMop(d-
Horo Beuiectsa. LleHTpasbHoe nsATHO, ABAAIOILEECH CJEAOM Mep-
BHYHOIO NyyKa 3JEKTPOHOB, OKPYKEeHO YOLIBAIOUWMMH MO HHTEH-
CHBHOCTH Da3MBbITbIMH raJjio. Bece o6pasubl faBaay A0 YeThIpeX —
MATH raJjo, H3 KOTOPbIX NepBoe Bcerga 6bl10 HanboJee WHTEHCHB-
HbIM H CPaBHHTEJbHO YEeTKHM.

[Ipy u3yuyeHun BAMAHHS TEMMepaTyphl ua CBONCTBA M COOT-
BeTCTBEHHO Ha AHQPAaKLUHOHHYIO KapTHHY HCCJELyeMblX O6JI0K-
COMOJIHMepOB Obl1o ObHapyKeHo caepyiouiee. IIpH NOHHIKEHHH
Temnepatypsl 10 —d0—75°C vy Bcex 0/10K-cononmMepoB Ha ¢oO-
He 0C/1a0/I€HHOr0 MO HHTEHCHBHOCTH NMEepBOrO raJjo I105BJSIOTCS
CHMMETDHYHO DPaCNOJIOKEHHbIE OTHOCHTENLHO LEHTPAaJbHOrO MAT-
Ha AYrH. Y HEKOTOpLIX Ha (OoHe Pa3MBITOro NepBOro raJzo InosB-
JAKXNTCA 10 ABa TOHKHX KOJdblia, PAa3JMYHbLIX MO HHTEHCHBHOCTH.
ITepBce oT UeHTpa 60Jee MHTEHCHBHO, YeM BTOpOE. DTO ABJEHHE

yKa3biBaeT Ha MOBLIIEHHE YNOPALOYECHHOCTH B CTPYKTYpe GJIOK-
COMOJIHMEPOE C MOHHJKEHHEM TeMIepaTyphl. '

8

4. NccnepoBanne mMopdosornn 0aok-conojanMepoB
METOHaMy 3IJEKTPOHHOM M ONTHMYECKOI MUKPOCKONUHU

Mopdonoruio 6g0K-CONONMHMEPOB HCCAeJ0BAAH HA 3JCKTPOH-
HOM MuHKpockone Y2MB-100 npn oGwem ysennuennn X 83700.
Ina npocMoTpa u H3yuyeHHS Ha 3JEKTPOHHOM MHKDPOCKOIE Ha-
MOJIEKYJAPHBIX CTPYKTYpP NMPHMEHSJIN TaK)Ke MeTOH IJIeHOK, OKpa-
WHBaHHe MOJHH30TIPEHOBOH (asbl OCYLECTBASAAN YeTLIPEXOKHCHIO
ocbMiisl. YeTbipexokHCh OCbMHSI BHOCHJIH B yawky [leTpu ¢ Of-
HOBDEMEHHbIM HaHeceHHeM KalJi pacTBopa G6JI0K-conoanMepa
Ha KOJIJIOAHEBYIO MJEeHKY-NOANOXKKY.

Muxkpocuumkn 6sok-cononumepos CHC-30 u CHC-40 noxka-
3bIBAlOT, uTO TeKcrypa OJiok-cononnmepa CHC-40 xapakrtep-
3yeTcsl MoJocaToOM CTPYKTYPOH, MOXOXeH Ha «3e6py» dopmoi
yepeAYIoUINXcs IMOJOCOK KakaAoro kKommoHenta. Crpykrypa
CHUC-30 npencraBaser co60it AHCKPETHLIE MOJHCTHPOJAbHbIE Hal-
Moaekyasipuele cTpyktypel (HMC), paBHomepHo mucneprupo-
BaHHble B NMOJHH30MpeHOBON (pa3e. MIX cpeannit pasmep Haxonut-
cs1 B uureppane 200—450A°.

[To naHHbIM 3JEKTPOHHOIT MHKPOCKONIH ONpeaesieH MOJeKy-
JSIDHBIM BeC NOJHCTHPOJbHBLIX OJOKOB C HCMOJAb30BAaHHIEM YpaB-
HeHHSI:

2,6 (M¢)'/2 A® = 320A° rpe 320A° — cpenunii pasmep HMC.

‘Orciona Mc = 15000 r/MOJb.

[Tpu nocrosinnoMm oObeme (pakilMH, HCXOAs H3 COAEPIKAHHS
noaucTipoaa i noaunsomnpena (fauubie MK-cnekrpockonuu) npw
H3BECTHOM MOJIEKYJSIPHOM BecCe MNOJHCTHPOJLHLIX OJIOKOB, OblJI

HalileH MOJIeKYJAsIpHbIH BeC MOJHH30MpPeHoBbIX OJIOKOB MO ypanb-
HEHHIO:

_ _2Mcpu
2Mcpu- Mupc , oTkyna

M 2Mcpu— Ddc2Mcpu 2Mc (pu— dcpu)
u = —

dcepc D pc

PacyeTHbli MONeKyNAPHBINA Bec NMOJHH30NPEHOBLIX OJIOKOB cOCTa-

B 82000 r/moab, a MOJeKyJasipHBI Bec OJOK-cOMOJHMEeDa
CHC-30 — 112500 r/monb.

®yukunonanbHocts HMC (i) enpenenena no ypaBHeHHIO!

b

f _ 'Ugﬁﬂ 32 It
Veer 3

Cpennsas ¢yukuuonanbnocts HMC pasusiercs 700, B TO Bpe-
Ml KaK JIJIfi CepHbIX ByakaHuzatoB [ = 4. CBaA3n MEXKAY MOJIH-

N poc Mc'/2 [ (ro?) 22 = 5,76 Mc'z.
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CTHPOJIBHBIMH H [OJHH30NDEHOBbLIMII ONOKaAMH pacnonaraimcg

BJIO/Ib MPaHHUBI MeXAY ABYMSA (ha3aMi.

C yuetoM o0beMa (paKIlH NOJUCTHPOIA ONPEACTEHO Kony.

yectso HMC B omHom cm® 6aok-cononumepa CHC-30.

De - 1024 A°

NHMC —
Vu: ' AD

rae: Vu — o6vem HMC,

Koanvectso HMC B ognHom cm? OJIOK-conoJiMepa npu cpes.

HeMm JHaMerpe HMC ~ 320A° pasusiercss ~ 4.87 - 1016

Ilo kommyectBy HMC ¢ yuerom ux (PYHKUHOHANBHOCTH pac-
CYHTAHO 3(QPEKTHBHOE YHCJO MOJHN30ADEHOBLIX OJIOKOB Mejpy

vanamu cetkk (HMC) B ommom cpd 6ni0k-cononnmepa CLHC-30
Yadbd = NHMc'f = 4,87' 1015'700 — 3,4' 1019.

JlaHuble no HccaenoBaHuIO MOP(OJIOTHY METOAOM  OlITIiye-
CKOH MHKPOCKONHH Ha MHKpocKone MHUM-8M npu o0lIEM vyRe-
Andernn X 960 nokaswiBaioT, uTo ¢ yBeanuenuem COIEPIK AT
- CTHPOJA BeNHYHHA HAAMOJEKYJAPHBIX 06pa3oBaHuil (HMO) pa-
cTer. Pasmepnl u opma HMO ¢ YBEJIHUEHHEM CONCPIKAHUS CTIi-
poaa ycpeansiorca. C nosbileHHeM TeMNePaTypbl NPEeCcCoBaHus

oT 160 mo 180°C wa6aiogaercs yMe€HbIIeHHe pasmepon HMOQO
YBEJHUCHHE CTeNeHH HX 0JHOPOLHOCTI.

Popma HMO 6au3ka chepriueckoii. Pasmepnr HMO Bapbii-
PYIOTCA OT TBICAYH 10 BECATKOB Thicsiy A°.

2. Ucenenopanye

MHOrothazoBoit npupoaw u Iepexonon
B 6J10H-conommepax

AUHAMUYEeCKUM MEXaHMYCCKUM METOOOM

[Tepexombl u penaxcaunonmpe ABJCHHA B nosuMmepax xapak-

r L)
TEDH3VIOTCA Ha TEMI’[E[)HT}’]’JHOH HikaJie ]‘eIE!KCI*Ih*I}*’h‘lE]IVIH MCXdHH-

IECKHX NOTepb, yneno, nosoxkenue. BRICOTa H WHPHHA KOTOPHIX
A5 Pa3MHYHBIX NOAHMEPOB pPasmynp,

: SBOJ]DKE-)-SOHOJIHMEPM CHC-30
— 90°C umeloT pesko B .

ol .Mexemwecxuxp nmep;lpﬁ}l{@ﬂﬂhle MaKCUMyMbl JIHHAMH-

HMEIOT TOJIbKO. OIdHH: gas NOJIMCTHPOMA npy + 95: C — 105

Efm%@sz%K%%ﬁg%%mﬁ—c%}; HCCK'QE“SODC&- Efﬂ cago:

. - H -

beeHMch_rmymm noTepb Nnpy — I( 22"5&{36310’&310]‘” HESHATHTENE”
13 1oJ

YACHHBIX NaHHBIX BHIHO . . | e
’ , UT . :

FTATHCTHYECKHX conosuMepos, KOTOpble (hOpMHPYIOT
10 . .

BOJ/IH3I] reMmneparyp —59 u

Fomononumepp COIOJIUMEDD]

OLHO(MA3HYIO CHCTEMY 1l COOTBETCTBEHHO NOKa3blBalol OAHY TeM-

epatypy cTex/aoBaHus, OJOK-conojumepsl o6pasvior AByxdas-
HYIO CHCTEMY H. COOTBETCTBEHHO MOKa3bLIBAIOT ABE TEMMEPATYpSI
CTEKJIOBaHNA,

IOnepruio akrupaunn (H) nepexonos paccunthipadau npu ua-
CTOTaX KoseOauud cucremel obpasen, — nogsecka: {jm = 5 ru:
lom =3 ru n T, = 214,16; T, = 210,16°K no ypasuennio:

RT, - Ty I Jim
T,—T>5 fom
JHeprus akTHBalUHi nepexona paBusercs ~ 11,42 kxaa/Moub.

I__..

6. UccneporaHmne ynpyro-peaakcauMOHHbIX CROJICTE
OJIOK-CONOJIMMEPOoB

C weabto H3yueHiss NPOCTPAHCTBEHHOIO CTPOEHHSI GJOK-COMNO-
aumepos tuna CHC npoBOAHJOCL HCCGAOBAHHE MX VIPYro-pe-
JaKCallMOHHBIX cBodcTB. M3yuamuch caemyioline ynpyro-penak-
CallHOHIble CBOIHCTBA 0J0K-CONOJAIMEPOB:

| 3aBncumocts nanpskenne — gedopmauis (o-— ¢).

2. Penakcaumns nanpsizxkenns.

3. Tlon3yuecTn.

[lonyuennasi saBucnyocts nanpsikenye — gedopmauns aus
Osok-cononumepos CHC-30 n CHC-40 anafornuna 3aBHCHMO-
CTH Hanpsenie — gedopmanlist nas syakaunsartos HK, CKU-3.

Hast  6aok-cononumepos CHUC-40 1upu peopMarusax Qo
30 - 80% wnabalomaercs o6aacTh HAYAJILHONO BLICOKORO MOLY.JIA.
[Ipu naabueiiuiem yaaunennu, BmaoTh no 150—200%. nosiisier-
CA T1acTivyeckoe TteqyeHHe HOJHCTHPOJbHLIX HMC 640K-conodii-
mepa. Ilpn nedopmauusnx csoime 200 9% O/0K-cononumep CHIC-40
BeleT ce0A BHOBb KaK 3/1aCTOMep BIJOTb 4O pa3pbia. [Lasi 6J10K-
cononumepos CHC-30 n CHC-40, kak W ByaKaHH3aTOB Kayuy-
Ka, HaOmwnaetes ahdexT Mannunca — Ilatpukeesa, npossasio-
WHHCST B CMATUEHHH HATIPSIKEHHS MOCJe MepBOro LHKJA pacTs-
aenus. C yBeJqHUEHHEM CONEp:KaHUsl CTHPOJA THCTEpPEe3HCHBIE MO-
TEPH BO3pacTalor. - +

3aBHCHMOCTb peslaKcalUilil HampsKeHHs! LJs GJIOK-COMOMHUMe-
posB CHC-30 anamoruuna 3aBHCHMOCTH ByJaKaHu3atos HK,
CKHM-3 '

Kak v nas Byakauusator HK, CKU-3, aas 60K-COMOMHME-
POB Hal/lofaeTcss JHHeNHasi 3aBHCHMOCTb PaBHOBECHOTO HAaMps-

KEHHA OT CTATHYECKOro B rnpeneJsax NeMCTBHS 3aKOHAa [IpOIIop-
IIHOHAJIbHOCTH.
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XapaKTepuCTHKOH NPOCTPAHCTBEHHOH CTPYKTYPBI TMOJHMepa
apasoTcs 3QQPEKTHBHOE YHCJIO0 MOJEKYJAAPDHBIX  LEMNEH  Mexkny
y3JaMH CETKH M CDPEAHEYHCJIOBOH MOJIEKYJAPHBIH BEC Y4acTka
enH MeKAYy ABYMs Y3JaMH CEeTKH (HMC). P?CI—IGTH nokasaJu,
4yTO 3()(eKTHBHOE YHCJAO MOJIEKYJAAPHBIX UENCH MEXKIAY Yy3namu
cerkn B | cm® Gaok-cononumepa pasusercsa 4,2 10°, a cpenne-
YHCJIO0BOI MOJIEKYJAAPHBIH BeC yyacTKa Lenu MEXXAY Y3JaMH cer-

KH — 14000.
[nasa 1V

BJIUAHUE MEXAHHYECKOR OBPABOTKHM,
TUINNA U COOEPXAHHSI KAYUYYKOB, HANNOJHHUTEJIEH,
NAACTUOHKATOPOB HA CTPYKTYPY U CBOHCTBA

bJ1OK-COMOJMHMEPOB

1. Biauanue mexaHudeckoir o0padoTku
Ha CTPYKTYPY M cBolicrBa O0JIOK-COMOJIMMEpPOB

C uesnblo Hccleq0BaHHS BO3MOXKHOCTH NepepaGOTKH H MpH-
MEHEeHHs1 TPeXO0JIoYHbIX O6JIOK-COMOJHMEPOB H30NMpeHa H CTHPOJIA
AJIsi H3TOTOBJIEHHS H3AEJHA H3yyaJochb BJAHSHHE TEeMMepaTypbl M
AJIHTEJNbHOCTH MeXaHHYeCKOH 006palCOoTKH Ha CTPYKTYpHLIE H3Me-
HEHHSI W M3MEHEHHS MeXaHHYeCKHX CBOHCTB G6JIOK-CONOJHMEpOB.
B.J'I?K-COHOJIHMEPM BBHAY NOBLILIEHHOH »XECTKOCTH, OOYCJOBJIEH-
HOM  moJHCTHpOMbHbIMH  HMC, npu remneparype BankoB mo
70°C  ofpaGaThiBaloTcsi  HeyLOBJETBOpHTEAbHO. OGpaBaTbiBae-
MOCTb CTAHOBHTCS BIIOJIHE YJOBJIETBOPHTENBHON NPH TeMrepary-
pe 90°C u Bhliue.

Pe3ynbTaThl HCCNELOBAHHA NOKA3aJH, UYTO MeXaHHyecKas OG-
paboTka 6/10K-COMONMMEPOB Ha BaJbliaX Mpi TEeMIepaTypax HH-
e 90°C conpoBoxkaaerTcss MeXaHO-XHMHUYECKON AECTPYKUHEH [10-
JIHHU3ONIDEHOBLIX Liened OJIOK-COMOJNMepa, NPUBOAALLEH K 0Gpa-
30BaHHIO ABYXOMOUHBIX GJIOK-CONMOJHMEPOB H CHHIKEHHIO MpOY-
HOCTHBIX H 3J1acTHYecKUX cBOHCTB. C MOBLILIEHHEM TeMrnepaTypbl
00pabOTKH MeXaHO-XHMHYecKas HecTpyKLHs YMEHbIIAETCS H LieH-
Hble TeXHHYEeCKHEe CBOHCTBA 6.10K-cononuMepos COXpaHAIOTCA.

2. Bauanne tuna u COepKaAHUA KAaY4YYKOB
Ha CTPYKTYPY M CBOJMCTEa OJOK-COMONMMEpOR

Alnsi yROBNETBOPeHHA DAaCIIHPAIOMIXCA TEXHHUECKHX TPe6o-
BAHHH, NPEADBABIAEMbIX K PE3HHOBLIM H3AenUsAM, GoJablUOE 3HA-

12

-

yeHHe npHobGpeTaeT NDHIOTOBJEHHE cMecell ABYX H OoJiee MOJH- -
MEpoB NyTeM HX MeXaHHUeCKOro cmemeHusi. HamH mnpoBemeHo
uceaenosanue sauauusa nob6asok HK, CKI, CKMC-30, APKM-15
Ha CTPYKTYypy M cBoicTBa 0JIOK-CONONHMEpOB.

Cwmecu 6usok-cononumepos ¢ HK umeior Bnoane ynoBJeTBO-
PDHTeJIbHble TEeXHOJIOTHYeCcKHe cBoHcTBa, ¢ CKJl — mnJjoxHe, -a- ¢
CKC-30APKM-15 — 3aHHMAalOT  TNPOMEXKYTOUHOEe  3HaueHHe.
[TpouHoCTHBlE M 3JlaCTHYECKHE CBOHCTBA C YyBeJHUEHHEM COJHep-
)KaHHsl KayuykoB yMenbuawTces. Ocobenno pesko ¢ CKI u -
CKC-30APKM-15. Ilpu comep»xanun HK B cmecu 5—10 Bec. u.
NPOYHOCTHLIe CBOHCTBA TPEXOJOYHLIX OJIOK-COMONMMEPOB H3Me-
HAlOTCA He3HauHTeabHO. C JanbHEHIIHM yBeJHUeHHEM COHepIKa-
niug HK B cmecn conpoTHBJeHHE pa3pbiBy, OTHOCHTENbHOE YAJIH-
HeHHe, TBEPAOCTb, MOLYJH MOHOTOHHO YyMeHbllaloTcsl. Pesxoe
yMEeHbIIeHHe MPOUHOCTHLIX H 3JIACTHYECKHX CBOHCTB cMecH OJIOK-
cononumepos ¢ CKI u CKC-30APKM-15 o6bsicusiercs, no-BH-
JHMOMY, OTCYTCTBIIEM HE€ TOJLKO TepPMOAMHAMHUECKOH, HO H TeX-
HOJIoOrHYecKoit coBMecTHMoOcTH OJok-cononumepa CHC ¢ atumu
KayyyKaMH, UacTHYHOH MeXaHO-XIIMHUECKOH JecTpyKUHeH H Aes-
arperauueit noaucrupoabhnlx HMC. CoxpaHneHue npOUYHOCTHBIX
i 3saactuueckux cpoiictd ¢ HK npn nosuposke 5—10 Bec. 4. 06b-
ACHSIETCH TEXHOJOrHuYecKoil COBMECTHMOCTbI0O H  YMeHbLUEHHEM
MEeXaHO-XHMHUYECKON AeCTPYKIIIH.

3. Bimanue HanoJHuTe e U miacTMhPuKkaTopos
Ha CBOJiCTBa OJIOK-CONOJIMMEPOB M30NpPEHA M CTHPOJIA

CuuTe3 pes3un, obgagaloWUX HYKHbLIM KOMIJIEKCOM TeXHHUe-
CKHX CBONCTB C OJHOBpPEMEHHbIM CHHXKeHHeM HX ceOeCTOHMOCTH,
ABJIIETCS aKTYaJbHOIH 3ajadell pe3aHHOBO npoMbrutaentocti. On-
HHM H3 nyTeil peweniss 3ToN 3ajayH ABJASETCS NpPHMEHEHHE B pe-
3HAX HAMoJIHUTeJeH.

C uenblo H3YyueHHs1 BJAHSIHHA HaNoOJHHUTeJeH H MaacTH(HKATO-
POB Ha CTPYKTYpPY H cBOHCTBa OGJIOK-COMOJIMMEPOB HCCAELOBAJOCDH
BJAHSIHHE pasJHuHblX A03upoBok caxk JAI-100, TIM-75, TI-10,
OKHCH UHMHKa, OesioH caxKH, Kaoauda, Mesaa, Mmacia [1H-6, cTea-
PHH4 U crnocoba NpHroTOBJeHHs cMeced Ha cBoHcTBa OJ0K-COMO-
JIIMEpOB.

TexHoJIOTHUECKHE CBOHCTBA CaKEHAMOJHEHHbIX CMeceH He-
YAOBJETBOPHTEJbHbIE H YXYAIIATCA C YBEJIHUCHHEM COMEPXKAHHA
caxk. XOPOWHMH TeXHOJOrHYeCKHMMH CBOHCTBAMH 00/1aJalOT CMe-
CH C OKHCbIO UHHKA H MEJIOM.

Mccnenvemble nuacTH@UKaTOpbl TaK)Ke HECKOJbKO YyJy4lla-
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HEHIINM yBeaNueHHeM COAEPXKaHUs CaykH OHH VMEeHbIUAal0TCHl.
Carkn TIM-75 1 TI-10 He yBeJdHYHBAIOT npenesa MnMpouHoOCTH Npit
PACTAXKEHINI. 1O MOBLIWAIOT CONPOTHBJEHIE PASAHPY. *
AHaJIOTHYHO BJANSIOT H MHHEPaNbHpe HanoJsHuTesn, Onuako
IPOYHOCTHBLIE 1 3/JaCTHYECCKHE CBOHCTBA CMeCell. HANOMHCHHL] Y
OKHCBIO LIHHKa 1 MEJIOM, COXPaHAOTCS Gosiee BLICOKHMH, YeM V .

IOT TEXHOJIOrHYecKkle CBOHCTBa cMecel. Ol’jpaﬁa'rblaaemon:'rbpme_
CH CO CTeapHHOM NpHMEPHO paBHoUeHHa obpadaTbiBaenocTy

cmecH ¢ Macaom ITH-6. “
Pe3yabTaThl HCCAEAOBAHHA BAMAHHSA HAMOJHHTENEH Ha (u3)-

KO-MeXaHHuecKHe NoKa3aTesn npeiacTaBiedn B Tadn. 3.

Tabasiia Ca)KeBbIX cMmeceil. Bce HaNOMHHTENH 3HAYHTENbHO VBEJHUHBAIOT

| TBEPAOCTb U MOJVJI CMeEcIl. E

BausHue copep)XaHus meqaa Ha DH3IHKO-MEXAHHYECKHE NOKa3aTenu . ? HPH H3TOTOBJICHIIH CazkeBLIX CMecel B paCTBO[JG }186.}110,&3@1"“

Oapsescanoanmpan Csl HENPEpLIBIOe YMEHbIUEHIIe NDPOYHOCTHLIN M 344CTHYECKIIN

| MokazaTen ] CBOHCTB € VBeJllUeHHEeM COMACPIKAaHHS Caiki. Y MEHbLIEHHE TPOu-

_ : HOCTHBIX M 3JaCTHYCCKIX CBONCTB He 3aBHCHT OT THNA CAXKIY

E’ E z 2 g - e , [Tpu oonoM M TOM Ke COAEPIKAMIN CaKIl a0CoOMIOTHbIEe 3HAUCHTIS

= o o5 (oS (o [Z :EE“ m"‘-‘*‘“_‘ = | CONPOTHBJICHIIA DA3PhLIBY, Pa3salpy H OTHOCHTEJNbHOrO VIJHHEHHS

5 IR RENES 5. |58 ¥ (5 . AT CAZKEBLIX CMECe, NPHTOTOBJACHILIN HA BaJbIlaX, 3HAUHTEND-

= ZE 9| 28% (%3 Eu’%?‘ = 8 EE 28 [Ea. HO BLILIC, 4CM Aas1 CMECCH, NPHTOTOBJEHHBIX B PacTBOpe. [Tpu

~ Thell-M- g.‘:% =_<l2a8] 25| SE ;55 'IPHIOTOBJIACHHE  CMeCH 1a BaJblUax npH Ttemnepatype 60 =+ 5°C:

= SEE| Sgclgeg(secg|gs s 58 95 |gag | caza pacnpeicasercs B noann3onpeHosolt (ase. MoaucTHposs- -

| bie FIMC, BeposiTio, mano namensnores. Mexanusm 1elicTBHS -

| . 0 14 95 141 956 15 40 (:-::1;4{ 1a no.n_;H-::aonpefiqar_\'m (]}“EIB}’, NO-BHAHMMOMY, aHaJOTHYEH Me-.

Mex 10 4 22 97 979 980 90 AG | Xanusmy geucrsns caxk na HK u CKH-3, [Ipn aTom u Tpex-

15 15 24 41 972 Q88 9] 573 ABYXOJI04HBIC  GJIOK-COMOANMEPHI, oOpasoBaHHble B pe3yJabTaTe

20 18 23 43 249 940 22 o6 LI MEXAaHO-XHMHYCCKOH JACCTPVKIMH, CBA3LIBAIOTCS B CAHHYIO TIpO-

133 gg 35 g? f?gg g;’g gﬁ 353) -.! CTPANCTBEHIYIO CCTKY GJI0K-CONOJIMEpa CHC-30. 3o NPHBOAHT

'- < ;- K HCKOTOPOMY YBCJIHUYCHIIO MMPOUYHOCTI CazKeBOH CMecH BJ0K-COo-

10 13 17 929 980 954 17 49 nosMepa. 3HaulTedbLHOEe CHIZKEHHE [IPOYHOCTH H 3NACTHYHOCTH -

) 15 16 23 3 290 947 923 48 CaykeBblX cMmeceit OJ0k-conoaumepa CHC-30, [IPUTOTOBJIEHHBIX B’

Unixosrie Geanaa gg éB 26 40 260 242 24 49 'i  pacTtBope, ¢ vBeJluenem COAENKAHIST Cazkl HaMil oObsCHSIeTCS

§ o 5 e Igflig 538 gg gg | : TCM, UTO HEKOTOPAsS UacTb CaXKH paclperensieTcs MEKAY TIOMH-

- CTHPOJBHBLIMH  OJIOKaMH - Il BLI3LIBACT YyMEHbIeHHe CHJI MOJeKy-

| | 30 24 46 87 180 746 38 55 | ASIPHQrO  B3AHMOICHCTBIS MEXKAV HHMH HJAH JdzKe npeneTBpa-
ki TUT 100" gg gg g?, {gg {gg ggi g%’ g? | l;liae? oGpa3oBatire [10JHCTHPOILHBIX I*IMC._}‘(pon-:er_thrm {HCTbie
. iizirziteceoe 80 - 62 173 o 78. 981 - b3 B0 OJ10K-COTIO/IHMEDL HMEIOT — YNOPSII0UeHHYIO IPOCTPAHCTBEHHYIO
T L T | S e 76 140 19 44 CTPYKTYPY, 0OecneuMBaiollvio BbiCOKHE MPOYHOCTHbIE CBOMCTBA.:

% e RS e 5l = g o . - Beenenne ca:ku vMeHbliaer PaBHOMEDHOCTEL .pacnpeieseHlss Ha-'
- . 21 48 89 “l6p 810 90 53 NpsAKeHHH. Ha 3JacTHYeCKHe LeNH: YTO MPHBOAHT K YMEHbILHEHHIO
C Tt B e -40 26 - 60 98 - 129 758 21 54 mn JUIIHOCTII- S 5 ! S ; g T | T e 0
ama TI-10 50 29 66 103 |z7 756 94 o3 i . sl SR
G B - 80 - 41 83 106 105 =80 18 50 | MecH OJ0K-conodinMepa CI/IC-SO;_,*' HanoAHeHHbIe MHHEpaJE--
100 48 — - 71 205 9 41 HbIMH HAMOJHHTEJNSIMH, HMEeIOT JyuluHe TexXHOJOrHYecKHe -CBOii-
-':Hpéu'ﬂécmﬁre-cséﬁcma c'ﬁ;eén 6@# - ' ~7Bd, UEM CAKEBLIC CMeCH, uTO. CoCOGCTBYET: 5odee -paBHOMED-
Kanun caxu JI'-100 30 Bec. y. gec '-COH,MHMEM.B HPH COZEp- UMY AHCNEPrUPOBAHUID HAMOJIHHTE/S],- YMEHBLUIEHHIO . MEXaHO: ™
CHERHEEIG o HquHOCT-HbI_MIJI CBGﬁCTBKOJIth r}"’BEJ—[I’IIII'IE":E':lf‘[:}"l"{.‘.f]' 10 | .\I-II\*:IHI{E‘CKOH JECTPYKIIHH 1’? _Clt",‘l}:.pal-[e[.”;”?g HP'OEI.HOETI‘.I' H _aﬂae.TI,I‘q_:; .
o SIS & s L dMH HCXOIHOro 6JI0K-COMNo- - HOCTH OJIOK-CONoJIHMepa H30Mpena u CTHPOJA.- i e g
pa, o0p HOTO B TeuenHe 10 MuH. Ha Basbuax. C naJib- IO . o .
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