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AKTYANLHOCTE.
B nactosmee Bpema B Poccum ocyiiecTeisercs  IIMpoKoMacuITaOHOe

CTPOMTCABCTBO NPOMBIILICHHBIX M XKWIBIX 3JaHuil, MOCTOB, TyHHeEJeH, gopor,
MarucTpaibHLIX TPyOONpPOBOJIOB, THAPOTEXHHYECKMX K JApYTMX coopyxeuuH. s
ofecriedelius BCEX ITUX BHAOB JCATCIBHOCTH HeoOXOAMMO OONBIIOC KOJMYECTBO
PasTHYHBIX CTPOHMTCIBHBIX MATEPHAJIOB, HPHYEM TPCOOBAHHS K HHM HENpEpHIBHO
MOBBILAIOTCA.  JNAaCTOMCPHBIC PpYyJOHHBIE KPOBEJBIBIE H  FHIPOH3ONALMOHHEIE
MaTepHalbl HaxoMsTcA B pAdy TNOCTOSHHOrO crnpoca. I[lo3ToMy, NOCTaHOBKA
HACTOAILEr0  HMCCIEAOBaHMA, HaNpaBIEHHOTO HA  CO3JAHHE  3IACTOMEPHBIX
HEBYIKaHH30BRHHLIX M HCAPMHPOBAHHBIX  PYJOHHBIX  KPOBEABHBIX  H
THIPOM3ONALMOHHEIX MATEPHATOB Ha CYWECTBYIOMEM O00ODYA0BaHUM PE3UHOBOI
HPOMBIIUINIEHHOCTH H YNOBACTBOPAIOUINX TpeboBaHHs noTpeduTeneii, SBideTcs BNONHE
AKTyaJILHOH.

Hesy/kanu3opaniible pyJIOHHBIE KPOBEBHBIE MATEPUATE! MPEACTABIAIOT coboi
CaMOCTOSTE]IbHEIN Kiace BOCTpeOOBaHHBIX H3ENHil, OTNMYAIOMMXCA TEM, UTO HX
IKCILTyaTaulsd Ha OOBCKTAaX OCYLICCTBISAETCS B HEBYJIKAHH30BAHHOM COCTOSHMH. K
IOpeHMMylIecTBaM  NpPOM3BOJACTBA  TAKMX  MATCPUaloB, IO  CPaBHEHHIO ¢
BYJKAaHU3OBAHHBIMM, OTHOCKTCA CACAYIOUICE: OTKAa3 OT NPOUECCA BYIKAHU3ALNH,
NOBBIMIEHNE 3KOIOrHuEcKoil 6e30MIaCHOCTH TNpPOH3BOACTBA 332 CYET YMCHBIICHHS
BpenHeIX BBIGpocoB B aTMocdepy, BLICOKHIT YDOBCHB aAre3HH IOMYYEHHBIX
MaTCpPHAOB, BO3MOXHOCTE  5(QPEeKTHBHO  UCIONB30BaTh METOA  CIUIOILHOIO
NpUKIEMBAHUA TpPH MOHTaXE M PEMOHTC KpOBAM. B Hacrosiuee BpeMsa MpH
H3TOTOBJICHUH HCBYJNKaHU30BAHHBIX KPOBENBHBIX MAaTEpHANIOB UL IMOBBILIEHMA HX
NPOYHOCTH NPHMEHACTCA  apMupoBaHHe. HeByskanuzopaHHble apMHPOBAaHHLIC
MaTepHanbl ABAAIOTCA ONTHMANBHBIMH IIPH YCTPOHCTBE KDOBEJB, IOABEPTaKOMIMXCA
BbICOKHM BETPOBBIM HArpy3KaM WIH HMEIOLIMM CloxHbIH penbed. Hecmotps ma
HEKOTOPHIE  YKAa3aHHHI€ NPEHMYIUECTBA NpH  TPOM3BOACTBE M NPMMEHEHUH
HEBYJIKAHH30BAHHBIX apMUPOBAHHBIX 3J1aCTOMEPHBIX KpOBENBHBIX H
CHAPOH3ONALMOHHBIX MATEPHANIOB, OHU 00/1aaloT Takke W HejocTaTkamH. IIpakTHka
[IOKa3ajia, 4TO OAHOH M3 OCHOBHBIX NpHYMH Opaka apMHPOBAaHHEIX MAaTEPHAJIOB
SBNAOTCA AeeKTs, BO3HUKAYE NPH AyGAMpOBaHHH apMHpYIOHIeH OCHOBBEI €
PE3MHOBOII CMECHIO (DasphbiBbl, OTCIOGHHS OCHOBBI, HEPOBHOC AyGMMpOBaHME).
ITo3TOMY OTKa3 OT aPMHPOBAHMUS NIO3BOIHT CHH3UTL CTOMMOCTB TOTOBOrO MAaTepUaa He



TOJILKO 32 CUEeT APMUPYIOLICH OCHOBBI, HO Takxke Onarofaps YMEHbUICHHIO KOJNYeCTBa
Opaxa 1 COKPALLEHMIO O/1HOH CTafuK TEXHOJIOIHYECKOTro npolLecca.

Takum obpazom, neppoouepetoll 3azadel ABNSETCA CO3RaHHE YHHBEPCAIbHOH
pelenTypsl [ K3rOTORICHMS  ONACTOMEPHBIX  PYJNOHHBIX  KPOBEJBHBIX H
THAPOHIONANMOHHBIX MATEPHAIOB HE TPEOYIOUMX BYIKAHW3AUMK M apMHUPOBaHUS,
00n1a1al0MHX BEICOKHMH TEXHHYCCKHME U IKCILYATAHOHHBIMU XaPAKTEPACTHKAMY, B
TOM uHCNe OYEHb BaXHOH Jns TIPyONMel  HEBYJIKANM30BAHHBIX — Martepuanon
XapaKTepHCTHKOH — CTOHKOCTRIO K CTATHMECKOMY MPOAABIHBaHUI0. Takue MaTepHanst
HeoOXO/IMMbBl H NPHTOJHKI UIA PEMOHTA IIpakTHYeckH Jo00i KpoBian 0e3 cHATHA
CTaporo MOKPBITHA, /I YCTPOHCTRA HOBOIO KPOBCNBHOIO MOKPBITHS HAa KPOBIAX C
T100BIM, B TOM YHCIIE CIOKHBEIM PCibedOM, MOBBIUNICIHEIMYA BETPOBLIMH HATPY3KaMH H
OonsUIMMH YrIAMH YKIOHA; MOHT@X ITUX MOKPHITHH MOKHO QCYIICCTRAATE METONOM
COIIOIIHOrO NPHKIEHBAHUA TPH MOMOLUIH JOCTYITHLIX KAESHIUX MACTHK.

Co3flanne  HEBYJIKAHH3OBAHHOTO M HEApMMPOBAHHOTO  KPOBEJNBHOTO M
THAPOH3ONSUHMOHHOrO MaTepHana ¢ YYeToM NpedbaBiseMblx TpeGoBauull Ha
OCHOBaHHM MMEIOUIMXCS DE3MHOBBIX cMecell HeBOSMOXKHO B CMIy MX HH3KOM
KOT€3HOHHOH NMPOYHOCTH H OTCYTCTBUS CTOWKOCTH K CTATUHMCCKOMY NPOAABIHBAHHIO.
TIpuMeHenne TePMOIIACTHYHEIX IONUMEPOB COBMCCTHO C KAYYYKaMH J7ist NIOBBILICHHA
NPOYHOCTH KOMIIO3UUHY ABISETCS H3BECTHBIM CIIOc0G0oM. Tak, HapuMep, CyLecTBYIOT
MatepHnansl, 001aal0lIHe BEICOKOH MPOYHOCTBIO H CONPOTHBIECHHEM IPOAABNHBAHMUIO
Ha OCHOBE IJIACTMKOB, COAEPXKAIMX B CBOEM cocTase 10 25% anactomepa. QaHaxo,
OHH HETIPUTOAHBI IS MOHTaXa METOAOM CIUIOLUHOrO NPHUKICHBAHHA, [OTOMY YTO
MaTpHied B 3THX CHCTeMaX SBIAETCA NACTHK, KOHTaKTHPYIOIHH C cyOcrpaToM.
H3pecTen crnocof MOBBIIEHUS KOTE3HOHHOH MPOYHOCTH CBIPBIX PE3MHOBHIX CMECeH,
nyTeM BBEJleHHA B HHMX noumatuneHa. OnHako BsedeHuc noauartuieHa (nance I13) B
xonmruecte 10 30 Macc.y. Ha 100 Macc.4. KayyyKa B BEICOKOHAMOJIHEHHBIC PE3UHOBHIC
CMECH M €ro BJMfIHE Ha cBolicTBa TaKHX cMecell B 3JaCTOMEPHEIX IIOKPBITHAX,
u3yueHo Hegocratouno. Bausaue Oytnaperchepara (manee BP) Ha cpoiicTBa ChIpBIX
DE3HHOBBIX cMeceif, cofcpxallx B cBoem cocrase [1D, Tak ke M3yyeno Majo.
[Mostomy paspabotka pesunoBeix cMeceit na Gase CKOIT-50 u BK-1675m,
NIPUMEHAEMBIX B MPOM3BOACTBE KPOBENBHBIX U THADOW3ZOMSUMOMHBIX MATEPUAIOB,
coaepxammx B cBoeM coctase [13 u bP, a Taxxe HayqHO-TeXHUUECKNX npeAcTasieHuit
O poiM H BNHAHMM .O3THX NPORYKTOB HA CTPYKTYPY H CBOMCTBA 2JaCTOMEPHBIX
KOMIO3UUHMH, ABAAETCS CBOEBPEMEHHON H HeoOX0AuMOH 3anadeli.



Ileas pagoThl,

[enbio auccepranuounoi padoTet ABAACTCA:

Cosuanne yHuBepcanpHOH DELENTYpbl Pe3HHOBOM CMECH I 3IACTOMEPHBIX
PYJOHHBIX  KDPOBEJNBHBIX M TMADPOUM3ONALMOHHLIX MATEPHATIOB, He TpeDyIOUHUX
BYIKaHH3AUMK H apPMHPOBaHHA, OTBCYAIOLIHX MO KOMIUIEKCY TEXIONOTHUCCKUX H
Opo4HOCTHBIX cBojicts Tpebosanusm ['OCT 30547-97 ¢ wu3meHennem Nel or
09.11.2000 & >.3aCTOMEpPHBIM HEBYJKAHH3OBAHHBIM APMHPOBAHHBIM  DPYJIOHHBIM
KPOBCJBHEIM H THAPOU3OMUHOHHLIM MaTepHanaM, H CltoCOGHEIX nepepabaThiBaThCa Ha
CTAHAAPTHOM OOGOPYXOBAHHH PE3HHOBOH IPOMBILLICHHOCTH (PE3MHOCMECHTENH,
KaJaHAPOBbIE THHHMU).

Ans 10cTHxEeHNS 3TOH Hend HeoOX0uMO:

1. OGocHoBanye  JOKasaTeNbHBIL BEIGOp THNA KAYYYKOB, TEPMOILIACTHYHBIX
NOMUMEPOB M NIPOAYKTOB BTOPHYHOHM nepepabOTKM pe3HH  (perenepata) aid
MOIUMEPHONM OCHOBBL KPOBEJBHBIX H TMAPOM3OJLMOHHBIX MAarepHaioB C YYETOM
TeXHHYECKUX, SIKOHOMHYCCKUX H IKONOruuecknx TpeboBatuii.

2. PaspaboTka peuenTypsl Ans KpOBEILHBIX H I'HIPOH30ISIHOHHBIX MaTEPHAJIOB,
00ecneyHBaOMIMX HE TONBKO HEOOXOmUMbIC I HHX NPOYHOCTHBIE CBOMCTBA, HO H
BHICOKMH  YPOBEHB  ajiresud, a Taloke BAKHEHUIYI0 XapaKTepHCTHKY AjIs
HEBYJKAaHU30BAaHHBIX KPOBENBHBIX MATEPHANOB — CTOMKOCTE K CTaTHYECKOMY
NPO/IaBIHBAHHIO.

Hayudas HoBHIHA,
1. Ha ocHoBaHHH NPOBEAEHHOTO HCCICHOBAHUS CO3aHa HOBAs YHMBEpCalbHAsd

peuentypa Ali Kjaacca 3MaCTOMEPHBIX HEBYJAKAHH3OBAHUIBIX M HEAPMMpPOBAHHBIX
DYJIOHHBIX MaTEpHANoB, NOIHMEPHAs OCHOBA KOTOPOH cocroMT u3 TpoilHOH
KOMOMHAUMH  MOJMMCPHBIX [IPONYKTOB ~— OyTWIKAy4dyKa, [OJUITHIEHA, M
Oyrunperenepara. Penentypa npefHasHaucHa IUI1 M3TOTOBNIEHHS JIACTOMEPHBIX
HeBYJIKAHH30BaHHBIX ¥ HEAPMUPOBAHHEBIX PYJOHHEIX NOKPLITHI, IPHMEHEHHE KOTOPBIX
BO3MOXKHO M0 MHOTOLENECBOMY HAZHAYCHHIO, 4 HMEHHO:

- JUIsL W3TOTOBICHHSA DJIACTOMEPHBIX HEBYNKAHH30BAHHBIX ¥ HeapMHPOBAaHHBIX
PYJOHHBIX KPOBEJIBHBIX MaTepHalloB, NPHMCHAMOMMXCA [ YCTPOHCTB2 HOBOTO
KPOBENEHOIO (IOKPBITHS;

- I W3TOTOBICHUA 3J1aCTOMEPHBIX HEBYNKAHW30BAaHHBIX U HEAPMHPOBAHHBIX
DYJIOHHBIX KPOBEJIbHBIX MATEPUANIOB, NPHUMEHSIOMMXCA AJIA PEMOHTA MIPAKTHYCCKH
M0GHIX KpoBess 6e3 CHATUA MATEPHANIOB CTApOro KPOBEABHOIO MOKPBITHS;



-~ A HIFOTORNENMS DNACTOMEPHDIY IICRYJIKAHHIOBAHHLIX H HEAPMUPOBAHHBIX
py.IIOHHLIX MaTL‘pHﬂJ]UB NPHMEeHAKI [IRXCH Alld I'IPOH30NATNH MOCTOR "
Y THRPOBOROB;

= JAE MITOTOBNCHHA 3NACTOMEDNLIX HEBYNKAHHIOBAIHEIY H HEADMHPOBIHNHLIX

p}’I[OHHBIX MaTCpl‘IaJ'lO‘B, Ilp‘HMﬁHH]OU.l}]XCF{ JIAA THAPOHIOISUHK ('l]yl-IﬂaMCHTOE I
Tonuene.
Penentypa obecnequpastT MOKPEITRAM BLICOKYIO SAFE3MI0 K DAIDHTIEM NORCHXHOCTAM
KPOEENL, CTEH H APYIHX Actanell CTPOMTERRHLIX  Ccoopyxendil, RocTaTouHyro
NpoYHOCTE B HCByJ[KaIIHBOBaHHOM COCTOANRRBH, CTOHKOCTE K CTaTHHECKOMY
NPOMABTHBAHHEK), MCHBIUYIQ MACCYy 33 CHET OTCYTCTEHR apl\mpymmei‘{ GCHORRL,
crkeue celeCTORMOCTH 32 CYCT: YMSHBLINEHHA Pacxofa Maccl Peaniopoii eMect wa
1 KB.M. NOKPBITHA, HCKJIIOUCHHS TPYIOEMKOH CTaiMH TEXHOIOMMYECKOID npoiecca —
HATOWEHAN ARMHADYIOILIETC CNoA.

2. PazpaloTausl HayuHO-TCXHHYCCKHEE MPCACTARICNINA O BIHARMY NOTHITHISHA
na cpolicTBA CLIpLIX DEIMIOBBLIX cMecelt HAa OCHOBE ITHIEHNDPOTIHIEIIHEI0LROIG
kaygyxa ¥ Oyrankaydyxa. Bicpeeie TOKA32HO, 4TO BEcAenHe NOMIDTHAEHOR Kak
BEICOEOID TAK H HHZKOMO JABNCHHA 38MEINICT NOUBHMHOCTE MaKPOMOICKYd B CRIPHIX
pa}HHOBbIX CHMCCEX,

3. Moxkasano, saMesIeHHe CKOPOCTH OKUCHCUNA PEIMROBEIN cMecelt Ha OCHOBE
ITHIICHIDOUHICHTHEHOBOT) Kaydyka H GY'I'H.I']KEI_\'"'{}'Ka HPH  BECREMHH B HHUX
ROTHITHNEHOB BEICOKOTC HJTH HM3KOTO JaBNClidy B kKomnuecTRax 20 30 macc.u. Ha 100
MacC.H. KayuyKa, XOTS caMH [CTHOTHASNB! OKHCIAloTCE B 5-7 pas Onicipee
KOHTPOJILHELX PEIHHOBEIX ciecei! (e coacpRannix ROTHITHICH).

4. llpeonoxena unoTesa, OOLACHRHOUIAT  3aMEIICHME  TOIRIDKHOCTH
MAKDOMOITEKYT B HEBYJIKaUM3OBAHHLIN  PEeIUHOBLIX  cMecax ua  Oade
ITHNECHIPOMHNCILINCHOBOrG Kayuyka # OYTHIEAYYYKA, TNOCIe. BBENENHA B IMX
NONH3THIACHOR KaKk BBICOKOTO, Tak ¥ HH3KOMO A4BNeHMs, M Kak CIEACTBRE 3TOr0 —
YMENBIUCHHE CKOPOCTH OKWCIENHS PE3HHOBEIX CMEcCch KncnopoiloM. CyTe THIOTEIL!
JELTIOUACTCE @ TOM, UTO  LORDTHICNEL, TCPMD,‘J,HII&MH'-ICCKH HE COBMOCCTHMEIE C
ITHNCUTINONHACHIHEHOBLMEY  KAYUyKaME ¥ JOyTUNKBYMYKaM¥, PacupesengwIcs B
CMECIX Ba OCHOBE 3THX KaydyKOR B BuiC $aisl, KOTODAT B 33BHCUMOCTH OT
TEMNCPATYPHBIX YCMOBHH MOMET HAXOMTIECA B TBEPIOM M  KAMNEIBHO-KUAKOM
COCTON4HEH, HOCKOJ’II’K}’ BACACHHC DONR3THICHOE B PCIMHOBELS CMECH MTPOHCXOIRT N
TeMl'IepaTyan, [pERLlT A0 UIHY TfMlleﬁTypr HX TUIaRJIeHHA, ¥ OHH HaxXQmiATCH B
PACILIABIEUHOM COCTUAHMH, MexNy (asoll MOMH3THIENA W INAcTOMCpHOH Marpuuei

oﬁpaayﬂ}rcx NPOXOIHBIE  MAKDOMQUEKYIIBL Hanuuune OPOXOANEIX  MAKPOMONCKYIT
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NPUBO/HT K 00Pa30BAIHIO MPOCTPAICTBEHHBIX CTPYKTYP, UTO 3aMEANISET NOABHKHOCTD
HOMHMCPHBIX MaKpOMOSEKY:1 B PpC3HHOBOH cMmecH. B ycnosmsx okcmyataiuy
pysonHo# xpoBMM (a3a NONHMITHIEHA B HEBYJKAHM3OBAHHOM MaTepHaie, QUEBHIHO,
IIPEACTABIAET AUCTIEPCHIO THCKPETHBIX YaCTHLL, CBA3AHHBIX ¢ 3JaCTOMEPHOM MaTpUuei
KaK NPOXOAHLIMH MaKpOMOJIEKYNaMH, TaK M Oyarofaps MNpoueccam CerMeHTalbHOM
Augdysuu, nporekalomwM B rpaHuuHoii obnactd. Bee 2To B 3HauUMTENBHOH crenenn
ONpeAenseT POsib NOMMITHICHA KaK YCUANBAIOIIETO HAONHATEN.

5. PaspaboraHpl  Hay4HO-TEXHHYCCKME  NPCACTABICHMN O  BIMSHHH
OyTmipercHepara Ha CBOMCTBAa HEBYJIKAHM30BZHHBIX PE3MHOBBIX cMeceil Ha Gale
STUICHAPONHUICHANEHOBRIX KayuykoB H GyTUIIKayUyKa, CONepPKALINX B CBOEM COCTaBe
TONU3THIICH. BHEpBBIC MOKA3aHO, YTO MPUMCHCHHE OYTHApEreHepaTtd B KauyecTe
KOMIIOHEHT2 B JTHX CMECAX II03BONSIET MOBBICHTL H 0DeCcneYHThr HeoOXOoauMYIo
CTOHKOCTb K TpPOJABNMBAHMIO HEBYJKaHH30BaHHOIO MaTepyaina B CTATHYECKUX
YCIOBUAX.

6. IlpeanoxkeHa runoresa oObAcHAIONas Ilejlecoo0pasHOCTL NPUMEHEHHS B
3/IACTOMEPHEIX HEBYJKAHH30BAHHLIX KPOBENBHBIX MaTepuanax OyTuiperexHepara Ans
NOBBILEHHS HX CTOUKOCTH K CTATHYECKOMY MPOJABIMBAHHIO, 3aKJIOYAIONIACA B TOM,
4to Habmonaemslii sdidext cBA3aH ¢ HaTHuMeM B OyTUIIpereHepaTe NpoCTpaHCTBEHHOM
CETKH.

IIpakTuYecKasd IHAYHMOCTb.
1. PaspaGoraHa peuenTypa pE3MHOBBIX cMecell sl Kilacca 31MacTOMEPHEIX

PYJIOHHBIX TOKPOBHBIX MATEPHANOB MHOIOLEIEBOrO HasHaueHus, ne Tpebyrolmx
BYJIKaHU3alH{ ¥ apMHPOBAHHA.

2. PaspaGoranHas peuentypa B pyJOHHEIX KPOBEIBHBIX H THAPOM3OJSIHOHHBIX
Marepuanax 00ecrneyuBaet ux MpoyHocTh He MeHee 3,5 MITa, HeoOXoauMbIi ypoBEsb
NPOYHOCTH Kpertenus Kk Gerony H Meramny (Cr.3) npu nomomy cepuiinoil xiesmie
Mactuxu  «{Jonukpos M-140» u CrofkOCTh K NPOJABAMBAHMIO B CTATHYECKUX
YCNOBRAX.

3. Beimnyniena Ha 3asofe OAO «PTH - Kaydyk» no paspaboranHo# peientype
ONBHITHAA TApTHS PE3WHOBOH cMecy, B KonMuecTBe 75 kI, oOpasusl M3 KOTOPOH
npoxonAT ucnpitadusa B 000 «Ilonukposy.

4. Tlokasana 1enecooGpasHoCTb NPHMCHEHHS B PELENTYPaX PE3MHOBBIX CMECEH
AJIS PYJIOHHBIX KPOBENBHHIX H THAPOU3ONSUHOLNBIX MaTepyanos GyTtuipercHepata —
NPOAYKTA BTOPHYHOM NepepabOTKH Pe3yH.

5. CumxeHue  ccOCCTOMMOCTH  HEADMUPOBAHHLIX  HEBYJIKAHM30BAHHBIX
3MIaCTOMEPHBIX  PYJIOHHBIX  KPOBEJRHBIX M THAPOH3ONAUMOHNBIX — MaTepyaloB
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AOCTHTacTCA 33 CUYCT YMEHLIWIECHHUS HX MarCpHAIOCMKOCTH M YIPOLIEHUA TEXHOJIOTHH
U3rOTOBJICHHA,

Anpodauus padboTbL
OcHOBHBIC MaTCpHaibl, JOJTOXEHDBI HA 4x Mﬁ)KﬂyHapOﬂHHX Haymxo—mxx—mqecmx

xoHbepenumnax: X1l MexayHapoAHOH — HayYHO-TIPAKTHYECKOH  KOH(EPEHLHH
«Pe3uHoBask NPOMBIULICHHOCT CEIpbe MaTepHalsl texHosoruu» (Mocksa 2007r.); 11
MeXIyHapOAHOR Hay4YHO-TCXHHYECKOH KOH(pEPEHUHY «TlonumepHEie
KOMITO3HUMOHHBIC MaTepuansi W nokpeitusy (Slpocnapns 2008r.); I momonexHoii
HayyHO-TeXHHUCCKOH KoHpepeHumu «HaykoeMmkue XHMuUeckue TexHosorixy (Mocksa
2007r); XII MexmysapolHod HayuHo-TexHu4eckod koudepeHuuu «Haykoemxue
Xumuyeckue Texnonoruny (Bosrorpan 2008r.)

IMybugkanun.
ITo Teme auccepranuy onyOnUKOBAHO 6 NeYaTHbIX paboT, B ToM uucne 2 cTarthy

B JXKypHanaX, pexomennoBaHHelXx BAKom, m 4 — B cOOpHEKax Te3WCOB JOKJIAN0B
Hay4YHO-TEXHUUECKHX KoHdeperuii.

CTpyKTYpa H 00beM AHCCEPTALHN.
Jucceprauuonuas padora COCTOUT H3 BBEACHUS, IUTEPATYPHOTO 0030pa, TIaBhl

«OOBEKTB! M METOMB! MCCIENOBAHUAY, IKCICPUMEHTATBHON HaCTH, TNABBl «OCHORHBIE
pesyabTarsl paGoThI), BEIBOJOB, CIUCKA HCHOJB30BAHHOH JUTEPATYPh! U IIPHIOKESHHH.

Pagora msnoxena wa 175 cTpauHLax MAalIMHONHCHOTO TEKCTA: COAEPKHUT 38
pHcynkoB H 27 tabmun. Civcox furepatyps! Brmoyaer 115 HanMcHOBAHHI.

OOBLEKTHI H METOAbI HCCNIEIOBAHHS.
OO6rexTaMu HecneloBanus, B Aanmoli paGore, 6bUIH ChIpble PE3HHOBbIE CMecH Ha

ocHose BK-16751 (manee BK) u CKONT-50 (nanee CK3MNT), cozepxaiine
OyTUNpereHepar, NOMYYEeHHEIl pa3nHYHBIMH METOAaMU, H DA3AUYHBIE MapKy

NOJMATHIIEHA HH3KOTO M Bhicokoro gaeieHus. Kayuykn BK u CKOIIT 6bumn BsiOpanb
10 NPUYHHE UX BBICOKOH atMOCchepOCTORKOCTH H CYLIECTBYIOMICIO OMBITA IPHMCHEHHS
INs MPOM3BOJCTRA 3J1aCTOMEPHBIX KPOBCHBHBEIX H THIPOH3ONALHOHHEIX MaTepHalIos,
I19 u BP uCnons30Baiuch Al AOCTHKEHHS B 3JACTOMEPHBIX HEBYJIKAHH30BaHHBIX
KPOBENBHBIX MarcpHaiax TpedyeMbIX IIPOYHOCTHBIX M CITEMANbHBIX CBOHCTB.
Harorosnenne pesnnoBbix cMeceit NPOBOAWIOCH B fabopaTopHoOM PE3WHOCMECHTEIE,
EMKOCTBIO 350 MM’ TIpH CKOPOCTH BpaleHus poTopos 60 06/MH; Bpems cMmeiueHus 12
MHH, TeMIepatypa BHITpY3kd cMmecelt 145+150°C. B palote onpexenenue
TEXHONOFMYECKHX K (M3HKO-MEXaHHYeCKUX CBOHCTB npososunock coriacHo I'OCT
270-75, obpa3supl BBIpyOanuch M3 JHUCTOB DE3UHOBOH cMecH TonuiuHoli 2+0,2 MM,
Bogocrolikocte onpenensnace cormacho [OCT 2678-94. Mopo30cTOHKOCTE



onpedeasin no rubxoctu Ha Opyce auamerpom d=5 mmM, cormacno FOCT 2678-94.
Veanka nociae TEPMOCTATHPOBAHHA OHEHHBAIACH MO H3MEHEHHIO TEOMETPHHECKHX
pasMepoB o0pastioB B cooTBeTCTBHH ¢ FOCT 2678-94. CroiikocTb K CTaTH4ecKomy
(POAABITUBALIKMIO ONpEREnanack cnenytomumM obpazom: 06pa3zel MaTepuana NOMemancs
Ha METAJUIMYCCKYIO NOANOKKY, 3aTCM, UEPE3 METALTHYECKHH NIapuK AMaMeTpoM 1 cM K
ofpaslly IUIaBHO NpuxiaaeiBanack Harpyska B 100H wa Bpems, pasmoe 24 wacam.
HcnelTanus npoBoJuiKch Ha komcucroMerpe lemmuiepa. [Tpotueaiuumi HenpiTanme
npu3napanuck 00paslbl, HE UMEIOIWINE TPCLUMH W CKBO3HBIX OTBEPCTHH 1OCIE CHATHA
Harpy3xu. TepMoMexanuueckui aHanmus npoeoauics Ha npubope YUII-70. Cropocts
TIOTJIOLIEHHs KHCIOPOAa OUEHHBAanach Ha MoHOMeTpHueckoi ycranoBke B UBX® PAH.
CraTuctHyeckas 06paloTka JaHHBIX OCYINECTBIANACH C TPHMEHEHHEM TPOrpaMM
Table Curve 2D.

CopepxaHue paboThbl

Bausnue PAIHYHBIX MAapPOK H COJeP:RAHHA MOJIHITHIEHA HA CRoiiCcTBA CBhIPBLIX
pe3nnoBsix emeceii Ha ocHoBe BK u CK3IT.

B ceipele  pE3MHOBBIE  CMECH  Ha  ocHoBe  OyTuakayuyka H
STHACHNPONHICHAHEHOBOTO KayqyKa, COACpKalHe B CBoeM cocTtaBe Ha 100 macc.u.
Kayyyka: Tex.yraepoi I1-234 — 60 mac.y., xaonuu -~ 60 mace.4., pybpake — 25 mace.u.,
Liepe3uH — 3,5 macc.y., macno ITH-6m — 10 macc.y., BBogunocs 10, 20 1 30 macc.y.
MONVATUICHE pa3nuuHbIX Mapok. [Ipy Boifope ero Ho3UpPOBOK MCXOIMAM U3
npeanonoxexns, 4ro I1D Oyzer HaxomuThcs B cMecd B Buje (a3bi, H MOITOMY He
OyzeT yxXyauare aire3doHHbIe CBOACTBA CMECCH.

BangHue NONHITHIEHOB, PA3IHYHBIX MApOK, B koaxdecTrax 10 30macc.y, Ha 100

Macc.y, Kayuyka, Ha CBOHCTBA CBHIDBIX PE3WHOBLIX cMeceii Ha ocHoBe BK.

U3 pucynxos 1, 2 1 3 BHIHO, YTO BBEAEHYE B PE3HHOBBIE cMecH Ao 30 macc.y.
II2B/] npuBOAUT K YBENHYECHUIO TPOYHOCTH M YCaAKH MOCNe TEPMOCTATUPOBAHHS U HE
BIHsET Ha OTHOCHTENBHOE yauuHenne. Crabuislioe 3HaueHHE OTHOCHTEILHOIO
yauHeHHs cMeced! npy BeeaeHuH IIOBJ] a0 30 Macc.4. BOIMOXKHO CBA3aHO C TEM, 4TO
npu Aedopmanny HEBYIKAHU30BAHHOrO obpasua U3 Takol cMecH B lieM Habmoaaercs
XONIOJAHOE TEYeHHE, YTO CBUIETENBCTBYET O cnaboM B3auMONEHCIBMM Ha TpaHHULiE
paszena a3 kaydyk — TepMmoruiact. Tak xe HeoOXonHMO OTMETHTh, YTO BBEIECHHE JO
30 macc.u. I[I9BJ] npuBoAHT K HeOOABIIOMY YBENHUYEHHIO Npo4yHOCTH — oT 0,5 no 1,7
MIa 1 3Ha4HTeNEHOMY YBENHUCHHIO YCAIKH [OCIE TCPMOCTATUPOBaHUS — oT 1 1o 6%.

Bsexcune no 30 maccy. TIOH] 273-79 npusoaut x HanGofee 3HAUUTENBHOMY

yeemuuenuro npowHoctn (¢ 0,5 ngo 6,5 Mlla), k yBenMHEHHIO YCanku IOCHE
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TepMmocTanposanus (¢ 1 10 5%) ¥ k oueHsb GONbUIOMY YMEHBUICHHIO OTHOCHTEIBHOTO
yamuesust (¢ 1000 no 70%).

Beegenne mo 30 maccu. IIDHJL 276-73 npuBomuT K CYHISCTBEHHOMY
yBeanuenuto npouroctd (¢ 0,5MIla mo 2,7MIla), He3HauHTENBHOMY YBEIHYEHHIO
ycanku nocie TepMocratrpoBanus (¢ 1 o 2,5%), © yMEHBUEHHIO OTHOCHTEJHHOTO
yanuuenus (¢ 1000 no 250%).

Bregenue no 30 macc.y. IIOHJ 277-73 npuBosuT K yBEIHYEHUIO NIPOYHOCTH (C
0,5 no 2,3 MIla), He3HAYMTEABHOMY YBEJIHUYCHHIO YCAAKH MOCTE TePMOCTATHPOBAHHA
(¢ 1 no 1,5%) u yMeHbLICHHIO OTHOCHTENBHOrO yanuueHus (¢ 1000 1o 700%).

Takum oOpasoM, npu pa3paboTke peueltTypbl 3/7acTOMEPHOrO PYJIOHHOTO
KPOREILHOTO ¥ THAPOM3ONALMOHIOTO MaTepUania HeoOX0AHMO YIUTHIBATh MOMTYYEHHEIE
JAHHBIE 1O BIMSHUIO Mapkd M cogepxanud 1D Ha mpounocts, OTHOCHTENbHOE
YAJUHEHHE H YCANKY NMOCHE TePMOCTATHPOBAHUS CBIPEIX PE3HHOBBIX CMecei.

Puc.1 MpounocTs cMecei Ha 6ase BK Puc.2 OTHocuTenLHOE yanuHeHMe
cmecen Ha 6asze BK
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Cogepwanne 113, macc.y. Copnepxanue N3, mace.y.

Puc.3 Ycagku nocne TepMOMTATHPOBAKW CMECEH
Ha 6aze BK
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Ycapka nocne
TEPMOCTATUPORAHMUA,
%

Copepxanne NI, macc.u. J

Hpunnunuanesoe Bnausude [1D Ha KUHETHKY BOJONOITIOWICHHS H  CYLIKH
MOJENBHbIX CHIPHIX PE3NHOBBIX cMeceil Ha ocHoBe BK, 65110 paccMoTpeno Ha mpuMepe
cMecedt, conepxanmx IIOHJ 273-79. Bunuo (puc.d), 4T0 BOAONOTNONIEHUE B TEYeHIH
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CyTOK HaxoAHTCA Ha ypopiie 0,2% a 3a 15 cytok — 1,5%.CropoeTs cyuiky 3HaqauTenbH0
NPCBBIIAET CKOPOCTH BOAOMONIONICHHS, TaKasd KMHETHKA BOAOMOTJOWEHHS U CYILIKU
XapakTCpHa 1A NOJIMMEPHBIX KPOBEIBIBIX MATEPHANIOB; KUHETHKA BOJONOTIOICHHS U
CyUIKH cMeceH coacpaxauux ocrajibhble Mapku I1O umeer ananormusslii sun. bonee
ANUTENRHAS 110 BPEMEHM KHMHETHKA BO/IOUOTNOUICHHS H CYLIKH Obiia usydena Aas

o6pastia pe3HHOBOH CMECH PEKOMEHIYEMOH 1Sl IPOMBILIEHHBIX UCIBITANHI.

Puc.4 Habyxanue B 8BoAe KM CYWKa Pe3NHOBLIX CMECER Ha

) ocxose GyTunkaywyka n [19Hf 273-79
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{ =410 maccu. (1.3. (1) ~==20 maccy, M3(2) =+&=30maccu. 1.3.(3)

Badsuue BBEJEHHS MONHATHIEHZ HA MOPO3OCTOHKOCTH ChIPHIX DPE3HHOBHIX
cMecelt Ha OcHOBE OyTHIIKay4dyKa OLLIO U3YUCHO Ha puMepe cMecei coaepxamux 20 1
30 macc.u. [I9BM 15813-020 u [1DHN 273-79. Mcnbitauus nposoaunuce B OAO HUHU
JIKII, pe3ynsTatsl npencrasieds B Tabmmue 1. Bouto nokasaHo, 4ro o0pasus! ChIpBIX
pe3nHOBBIX cMecell Ha ocHose BK, cozepxamme no 30 macc.y. kax IIOBJ] 15813-020
tak u [IOH]] 273-79 obxanator MoposoctofikocTelo no meroquke I'OCT 2678-94
(pazzex 3.9) e meHee -55°C. VicnbiTanus o6pasloB pesHHOBLIX CMeceii cofepaux
JpyrHe Mapki TNONHATHIEHA He MPOBOJMINCH, TAK KaK HA OCHOBAHMHM MaHHBIX,
nonyyesssix Meronom TMA (em. tabmmuy 3), cMecn Ha ocuoee BK, comepxainue
30 macc.d. paccMOTPEHHBIX B JaHHOH pafoTe Mapox NOJHITHIEHA HMEIOT
TEMIIEPATYpPH! CTEKIOBAHHS Ha ypoBHe -65°C+-67°C, T.¢. NpH BBEAEHHH NOANITHIIEHD B
CHIPBIE PC3UHOBLIE CMCCH Ha OCHOBE OyTHIKAyuyKa HaONIONAETCi HEKOTOpoe
[IOHHXKEHHE TEMIEPaTypsl CTEKNOBAHUS, A CJACAOBATENBHO HE JOJUKHO IPOHCXOAHTH
YMEHBUIEHHS! ~ MOPO3OCTOMKOCTH  CMeceH,  MpOBEGAEHHBIE  HCIBITAHH  Ha
MOPO30CTORKOCTE Ha IPHMEpE JIBYX MapOK NOJK3TH/IEHa NOATBEPAHIIU 3TO.

Tabnuua 1. Tubkocts Ha Opyce d=5MM MozenpHbIX cMmeceli Ha ocHose BK,

conepxaux I10.
[ Mapka u conepxanue [13 -50°C -55°C
[0 macc.u. COXpaHgeT rdKoCTh coxpauser rulkocTs

20 macc.u. [13B/115813

COXPaHsAET I'OKOCTh

COXpaHseT rHbkocTh

30 macc.y. [IDBJ115813

COXpaHAaeT [MOKOCTH

cOXpaHAeT rudKocTh

20 macc.u, [T3HJA 273-79

COXPaHACT THOKOCTE

coxpassieT rubkocTs

30 macc.y. [19H]1 273-79

COXPAHAET FTHOKOCTh

coxpaHaer rudKkocTs
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beisio W3ydeHo piusine BeeacHus g0 30 macc.u. ITDOBJT 15813-020 u TISH
273-79 na axresuto oOpasios ChPHIX PE3HHOBLIX cMmeceil Ha ocHose BK-16758 k crans,
Ha OTpuiB. Kpennenue oOpaszuoB Chipoit pPe3HHOBOH cMecH Ha ocriose OyTHIKaydyka
NPOBOMIOCE IIPH  MOMOILM  CepHHHOH noauMepHod rnedwed mactuky M-140
npoussoactea Q00 «llonukposy. Xapaktep oTphiBa Beex 00pasioB, 3a HCKITIOYEHHEM
ofpasna KOHTPONLHOH cMecH, He conepxkainei [13, Opin anre3uonHbIM, T.€. IO rpaHuie
pas/iena kieeBas MacTHKa — METailll; XapaKTep OTpeIBa 00pasia KOHTPOILHOH chIpoif
pesuHoBOH cMecu Ha ochose bK-1675H, He coaepkaiueit I15 — kore3HoHHbIH 110
obpasity pesuHOBOH cMecH. 3aBHCHMOCTh IPOYMHOCTH KPEMUIEHHs K METally Ha OTPBIB
ot conepxanus [13 npeacrasnena Ha pucynke 5. Buano uro eegenue no 30 macewu.
kak ITOB/] 15813-020 tax u [13H]] 273-79 ne yxyamaer aAre3HONHBIX CBOHCTB ChIPHIX
pe3sHHOBLIX cMecei Ha ocHore BK-16751. A nokaszaHHOE paHee NOBbIIEHHE TPOYHOCTH
PE3MHOBLIX cMeceH nipu BBeAeHHH B HUX [1D, IPHBOANT K TOMY, YTO NPOYHOCTL CBSA3H
pe3nHa — MeTan onpejenserca anresuei knesimeit macriky (00 3T0M CBHIETEIBCTBYET
xapakrep paspblsa cMecelt colepxaluux I13), a He npoynocTbio 00pa3la pesHHOBOH
CMECH, KaK B Clydae KOHTPONLHOH pe3sHHOBOH cmecu, He coiepxamel [13. BaxHo
OTMETHTh, YTO C HW3IMEHEHWEM cojepwanus nomwdtuiena oT 10 o 30 maccwu.
NpaKTHYECKH He HabniojaeTcs M3MEeHeHHE BEMHUYMHbl aire3lH, TO ecTh HATHYMEe B
pe3sHHOBOR CMECH TONMATHICHA, B M3YUEHHBIX JIO3HPOBKAX, HE BIHAET Ha HX
Are3uoHHbIE CBOHCTBA.

Puc.5 Ajresunonnsle cBoictsa cMeceit na ocHore BK+T1D

:r | BBK+N3B 15813-020 @BK+MSHA273-79 | |
|
|

| E cmeck Ha ochose BK )

-

*

BnMsnue BReJICHHS TOJHITHIECHA Ha CBOMCTBA ChIpblX DE3HHOBBIX CMeceil Ha

cranu, Krelem®

I'!po-moc'rb KPEnnewns K
O - N W At~

Copgepxanue NI, mace.u.

DO .. SOOI, |

ocnose CKOIIT-50, paccmoTpeHo Ha mpHMepax cmeced, coxepxamux IIDBJT
15813-020 u TI3HJ 273-79.
M3 nmoayueHHBIX JaHUBIX BHJHO, YTO BRefeHue B pesunonsle cmecn 113

NPHBOJMT K YBEIHYCHHIO WX MPOYHOCTH (PHC.6) M YCaJIKH 110CTE TEPMOCTATHPOBAHHS

(puc.8), M K YMEHBLICHHIO OTHOCHTENBHOTO YAnHHenus (puc.7). Bpenenwe ITDH]I
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273-79 npuBoautr K 0osiee pe3sKOMy YBEIMUEHHIO TIPOUYHOCTH M K 0OJIEE pPe3KoMy
YMEHBLIEHHIO OTHOCHMTEIBLHOIO YAIMHEHHMSI CHIPBIX PE3MHOBBIX CMECEH Ha OCHOBE
CKOIIT-50. Bexnenue B chIpble pe3nHOBbie cMecH Ha ocHose CKIITT-50 1o 30 mace.u.
xak IOBJ] 15813-020 tax u IIOH]] 273-79 NpuBOIMT K YBEIHUEHHIO YCAAKH TOCAE
TepMocTaTHpoBanus (puc.§).

—_——m e

Puc.6 KoresnoHHas NpoyHOCTL Puc.7 OTHoCcuTENbLHOE YANUHEHUe
cMeceid Ha ocHoBe CKIMT-50 cMecel Ha ocHoBe CK3IMT-50
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L |8 Cwmech Ha ocHose CKIMT |

@ CKAMT-50+M13B/1 15813-020
12 CKAMT-50+M13HA 273-79
B Cmecs Ha ocHose CKAMT He copgepxauwas N3 ’
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|
I Copepxanue M3, Macc.u.
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Puc.8 Ycanka nocne TepMOCTaTUPOBaHUA cMeced Ha ocHoBe CKIMT-50
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Copepxanue M3, Macc.u.

‘ CK3MT-50+M3B[ 15813-020 @ CKAMNT-50+M3HM 273-79 [ ,

& cmech Ha ocHose CKAMT

Ormeueno, 4to cMmecd Ha ocHoe CKOIIIT, cogmepxamume 110, umend

HEYNOBJIETBOPUTEIbHBIC ~ TEXHOJIOTMYECKHE CBOICTBA: CHIBHO  KPOMWIMJHCh Ha
XOJIOAHBIX BalbliaX, HE CANMITMCh Ha BAIOK, @ MPH MOBBIICHHH TEMIIEPAaTyphbl BATKOB
OBICTPO TEPSLTH KOrE3HOHRYIO IPOYHOCTH, 3a/HITANH H HE CHUMAIUCE C BasbLER. CMecH
Ha ocuoBe CKOIT-50 wu TIIBHJ 273-79 umenyn jAe(eKTHYIO NOBEPXHOCTh C
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MUKpOTpeIlnHaMyi ¥ OyrpamMy, BO3MOMHO 3TO OLUIO HPUYMHOM HOBOJBHO HH3KHX
HU3UKO-MEXAHUUYCCKUX CBOMCTB JJaHHBIX CMECEH.

Banstiie BBEAGHMS TOMMATHICHA HAa MOpPO30CTOMKOCTH ChIPBIX PE3HHOBBIX
cmecelt na ocpose CKOIIT-50 Obisio H3yueHO Ha npuMepax cMecel, cogepxarunx 20 u
30 macc.u. [IOB] 15813-020 u IIBHJ 273-79. [Honyuenunie 1aHHble 1PEACTABAEHBI B
tabsuue 2.

BbUlo MOKas3aHO, YTO Chiphle pe3uHoBhle cMecH Ha ocnope CKOITT-50,
cozepxautyie 10 30 macc.y. ITOBJL 15813-020 1 mporueaiuye UCHBITaHUS 10 METOAKKE
['OCT 2678-94 (11.3.9 rudkocTs Ha Gpyce) 00magardT MOPO3OCTORKOCTRIO He MeHee
~ 55°C. Cpipie pesnnoBsie cvecn Ha ockore CKATIT-50 conepratiue 20 1 30 mace.u.
[I2HJ] 273-79 obaagator MoposoctoiikocTeio (o Metoauke ['OCT 2678-94 11.3.9)
menee —50°C. IlpoBenenue ucnbpitanuii Ha MOPO3OCTOMKOCTb cMecel, COAEpKAIIHX
npyrue mapkd IISHJI, me npomomwioce, Tak kak no naHHbiM TMA Bce cmech,
comepxanme [IOHJ] (tabauua 3), WMen# OJHHAKOBYIC TEMIIEPATypy CTEKJIOBAHMS
(—=54°C), a 3HaYUT MOXHO HONArarh, YTO PE3YJIHTATHL O MOPO30CTOHKOCTH 3THX
06pasuos Tak xe OyayT NPaKTHYECKU PABHO3HAYHBL

Tabmuna 2. I'mbkocts Ha Opyce d=5MM MOJENBHBIX CMecelt Ha OCHOBE
CKO3IIT-50, conepxarmux I10.

| Mapka u conepatue T1D -50°C -55°C

{ 0 macc.u. ____COXpaHaioT ribkocTh COXPaHAIOT THOKOCTE |
LO macc.y. [1OBJ115813 COXPaHAIOT THOKOCTS | COXPaHAIOT TMOKOCTS

30 macc.y. [TOBJI15813 COXPaHsIOT THOKOCTE | COXPaHSIOT IHOKOCT

20 macc.y. [IOHJ273-79 | YTpauMBalT rubKOCTH | YTPa4MBRIOT I'MOKOCTH
| 30 macc.u. TIDH 273-79 | yrpauusaror ruGkocts | yIpaunsaior rHOKOCTS |

Tax xe OpuT0 W3ydeHO BHsHue BBenenus a0 30 maccu. [IDBJ 15813-020 na
NPOYHOCTh KPEIJIEHHS K CTalM Ha OTPBIB 00pA3LOB CHIPHIX PE3HHOEBIX CMEceH Ha
octose CKDBIIT-50 (McubITansst ITPOBOAM/IUCH 110 TOH XK€ METOAMKE YTO ¥ UCILITAHKA
cMecell Ha ocrose BK-1675H). 3aBUCHMOCTS BEMYMHB! aJIM€3HM K METaJUly Ha OTPLIB
ot cojepkanus [1D npejicrasnena na pucyske 9.

Puc.9 AxresuoHnbie cBORCTBA CMECH Ha OCHOBE CK9HT+'19

————

K

cranu, kre/em?

MPOYHOCTL Kpennexus

Cogepxanue M3IBL 15813-020, macc.y.




Buzno, uTo BBOACHKE H CLipYI0  pezdiosylo oMecs g0 30 maco.a.
I[DBA 15813-020 ne BIMsCT 1A LATCIHOHHEIE CROHCTRA 00PAsLoB eMecedt. -

TlpumMeticline B CoIPBIN PC3HHOBLIX cMecax pa ocHore CKIITT-30 T311H 273-79
HE 1103BOAIMIC MOTyuHTh OOJHCTORAHHLIC OOpA3ikl PE3HUOBEIX cMeccit ¢ poswoit
TIOBCPXHOCTEKY {TIOBEPXIIOCTL HMENa MUKPOTPEULHHE! GYIPHL W JpyTHe icdexTst),
HMcnoiszopande o0paslos © pazayiHsiM KaucCTBOM [DHEPRIOCTH [IPH OMpEIctcHAN
QATEIHOUINEIX  XaPAKTCPHCTHK, MOTII0 NPHRECTM K [ONYYCHHIO HEKOPPeKIHWMX H
HECOTIOCTABHMBIX Pe3y.IRTaTOB. KpoMe Toro, Kak OLINO NMOKAI2HO PaHee, 3TH CHCTEMBI
OONaNAOT  HEBWCOKOH MOPO30CTOAKOCTBIO  (MoposocToikoctie Mesee -30°C) a
CHEIOBATEILUO HE DPEACTARISHT GOMLUIOT0 HITEpECA ¢ PAKTHYECKOH TOUKH 3PSHHA.
Tlo 2Toji IpM4HRe HCTTBITAHHA A0 ONPERcICHIC TPOUHOCTH CRASH HA OTPLIB CMeceH Ha
octose CKIIIT-30 conepwaiunx [TIH]T He IpoBoIniocs.

Ipu 3ydenun siusuge peegedus [13 {8 xoamuectBax no 30 maccu. na
100 macc.M. kaydyka} Ha CTOHKOCTH K CTATHUECKOMY [NPORABNHBAHHIO cMeccH Ha
ocroee BK u CK3HT, Gst10 RoxazgHO, YTO 3TH PEIMHOBEIE CMECH ABRIMOTCH
HCCTOHKMALN K CTITHUCCKOMY NPONIRTHBANKIO.

Npa  poceMOTpeuyM  TPUBEACHHLIX BLIUE AZITUEIX OTMCUEHO, UTQ CLHIPHLE
pesnyoenie cMecH Ha ocuone xak BK tax u CKOIT, coacpaxanme B cuoeM cOCTane
MI3BM 158153-020 n IAHI, 273-79 XapakTepH3yioTea GONLIIMMH 3UHAHSHUAMY ¥ CAA0K
A0CAC TEPMOCTATHPUBANHA, HUTO MOKET BLI3BATh 3aTPYRHCHHA IpH  pazpaboTke
MOTEPHAIA B COOTBETCTBHH ¢ NOCTABICHHON 8 pafoTe UeRBH, TeM 0onee Y70 CMECH HA
ocuose CKIIT-50 ne rexnonoruuysl. 3amena b pessnopod cyecn Ha ocore CKTT-
50 O3HA 273279 wa TIDHN 276-73 (amasenusn JI1TP, onpeachichiie
axenepuMentatsno  05r/10mun. 3,1 r/10Muil.  COOTBETCTRERHD t=[900C)
SHAUHTCALHO YIYYIULTA TCXUONOTHYECKME CBOHCTBA CMECH, OHAKO 3T2 CMeEch
CYLUECTRCHHD YCTYMaeT MO CBOWM TIOKZ3ATENAM CMECH, ANATOrHUHOTo COCcTaBd Ha
ocose BIC ( yeanka nocie tepsocTatupoeanis 7 W 2,5%, oTHOCHTeRBHOE YIIHHEHNE

30 1 250% CcOOTBETCTBEHHD).

Banarue pasnuvbeix mapowx I3 Ha TepMoMexaunueckiie cgoiicTBa H CKOPOCTh
oxHTennA cMeceil 2 ociope BK n CKDIT.

CocTai llOﬂHMBpHOﬁ OCHORBI HECICIQBAHHEIN cuvecefi W oHx TePMOMEXAHHHECKHE
ceoiicTBa npecTapaent! B Tabaue 3.

Kax sHHO M3 JanukX, NpruBCIENRbIX B Talaune 3, TeMIEParTypa PaisardeHHs
pesmneBnX omecedf 1la ociose BK ¢ BrefenHeM NOMHITHACHA RUBLIMZETCR, 2
TEPMOMEXAUHICCKHE KPHBBIE cMeltafores B ollacTs 60nee BHICOKMX TeMREPAaTyp
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(puc.10). AHanOrHuHLIe Pe3yNLTATH OBUTH NosyueHs B Halnel pabore u JU1s cMeceil Ha
ocxoBe CKOIIT.

Tonyyennble AaHHBIC MOKHO OOBACHUTE CIERYIOMMM 00pa3OM: HONMITHICHDI
pacnpenenedbl B CHIPBIX PE3NHOBBIX CMECAX B BHAE AMCHEPCHH MENKHX YacTHl,
HIPAIOIHX POAb HAMOJHHTENL. MaKpoMONeKyabl KaydyKoB BCTYHAIOT ¢ HUMH BO
B3aHMOJCHCTBHE, B DPE3yJbTAT¢ YEro MOABHXHOCTE MaKpOMOIEKYNl B pPe3MHOBBIX
cMecAX yMEHbIIaeTcs. DTH pesynsTaThl kKoppemupyior ¢ pabotamu Telitensbaym B.4.,
Jlunaros 10.C., B KOTOpeIX OBLIO BBICKA3aHO MHEHMHE, YTO BBEACHHE B NOAMMED
HATOJHUTeNCH NOBEIIAET TEMIIEPATypy PasMArdeHus cMeceil; aBTOph! O0BACHSIOT 3TO
TeM, YTO TNOABIKHOCTE MAaKpOMOJIEKYJl [ONMMepa yMEHBUIAaeTcs Onaronaps. Hx
B3aUMOJEHCTBHIO C HANOHHTENEM.

Tabnuna 3. IlonuMepHas OCHOBA M TEPMOMEXAHHYECKHE CBOMCTBA ChIPHIX
PE3HHOBEHIX cMeceii (00mas penentypa oM. c1p.9 nepsbiii ab3aly).

Hurpeanentst Homep cmecu

1 [ 2 T 3 4 | s 6 7 8

BK-1675H 100 100 100 100 100 -

CKIIIT-50 - - - - - 100 100 100

NOBJ, (15813-020) - 30 - - - - 30 .

MN2H (273-79) - - 30 - - - - 30

NOHN (276-73) - - - 30 - N - A

TISHA (277-73) - N - - 30 - ; .

XapakTepucTHKH cMeceil

1 2 3 4 5 6 7 8

Temneparypa -60 -65 -65 -65 -67 -54 -54 -54
creknosanns, °C

Temneparypa Hauana 6 75 108 33 26 8 81 123
aMaruenus, C

Cpennas ckopocThb 2.7 4.9 4,9 1,6 1,5 1,9 53 6,7
nedopmanyi Ha
TEMIEepaTypHOM
HHTEPBATIC M3MEHEHHA
CKOPOCTH OT Vppax 10
0,9Vma¥-,

% OT nepBOHaYaANLHON
BEICOTE 06pasua/muir*

TemneparypHEtit 17,54 | 93,54 | 127,14 | 54,54 | 50,14 | 29,04 | 98,24 | 133,04
HHTEPBA H3MEHEHHH 31,8 98,6 130,3 81,7 | 76,2 49,1 | 1025 | 1354
cxopocTH aedopMaliiy
OT Vinax 10 0,9Vimar., °C

NponomxurensHocts 11,4 4,1 2,6 21,8 20,9 16,1 34 1,9
TEMIIEPATYPHOTO
HHTEpBANA H3MEHEHUS
CKOpOCTH aedopMalnu
OT Vinay 0 0,9V gy, MHH

*OTKIOHEHHE CKOPOCTH OT CPEAMEro 3HaueHuA Ha JaHHOM MHTEPBRIE (Vimayi0,9Via) cocTabnser

Vep£3%, 1€ Vipax — MaKCHMANBHASL CKOPOCTS AeGOpMALK 06pa3ua.
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M3 puc. 10 1 rabauusl 3 BHANO, 4TO 00pasiibl IAHHLIX CMECeH XapakTepusyoTCH
pasiuusoR ckopoctblo dedopmanny (Hakiod serB TM xpupoil). 3aBucHMOCTH
CKOPOCTH JeopMaIMu 0T TEMITEPATYPE! UMEIOT IKCTPEMANLHEIH XapakTep, no3roMy
Hamy Obi1 BBIOpaH TEMNEPATYPHBIA HHTCPBAL W3MECHEHHMS CKOPOCTH JeopMaluy Ha
10% 0T MakcHManpHOH, paccyuTaHa TPOACIKHTCILHOCTL TAKOTO TEMIEPATYPHOTO
MHTEpBANA H CPEAHss CKOpOCTh AcopMarvyu JUs cMeceH CONEPHAUIMX pasiuuHbie
MapkH 113, DTy faHHble NPEACTaBIEH b HA pUCYHKe 1 1.

Buano (tadxn.3, puc.11), yro cmecu copepxamue [19B1 u [1DH/] 273-79 umeroT
HauMEHEee TPOJOLKMTEIbHBIE TEMIEPATYpHbIE WHTEPBAJIbI W3MEHEHMS CKOPOCTH OT
Viax 80 0,9V, 1 Hanbonblune cpessne cKOpocTd JedopMalni B npeaenax JaHHbIX
TemnepatypHbIX HHTEpBanoB. Cmeck coxepkamue [IDOHJL 276-73 u 277-73 umetor
Haubonee NPOJIOIKHUTCILHLIE TEMIIEPATYPHBIE HHTEPBANbl H3MEHEHHS CKOPOCTH
nedbopmauud 0T Vg 10 0.9V ey, B HAHMEHBIINE CPEIHHE CKOPOCTH AehOpMAiiMU B
fipeaenax AanHoro TEMNepaTypHoro HHTEpBana.

Puc.10 TepMoMexaHMyecKne KpMBbIE CMECeH Ha

ocHoBe BK, Harpyaka 150rp.
e 1268

Y
| &£ !
.- |
i E; |
| &1 l
-
G |
| =} | —g— BK+T13BL i
L i V=4 8%maH |
I [ - BK+TIOHA 27378, |
o i V=5 5%/muH. |
. 7 | 5 uK*ﬂSHﬂ 276-73; |
! g0 -0 50 i s TJ vl i
e T B TIBH 27775 |
| Temneparypa, 'C [ Vet 4%k

MOKHO NPEaNoIOKHThb, YTO HeM (Hpe TeMMepaTypHbli HHTepBal H3MEHEeHUs
cxopocTH nedopMai oT Vi 710 0.9V, ¥ ueM MeHbIIC OH cMellied B 001acTh
BBLICOKAX TEMIEPATYp. TeM WIMpE WHTEpBAal TEMMEPaTyp, !pH KOTOPBIX MOKHO
IIPOBOAKTE (OPMOBAHKE CMECH, 4 uYeM HHIKE CpelHss CKOPOCTh AedopMmaiuuu B
NMpeienax LaHHOTO TeMIEpaTypHOro WHTEPBANA, TeM MEHbille NajeHHE KOTe3HOHHOH
MPOYHOCTH CMECH C YBCIMYCHHEM TEMIICPATYPHl H TEM HHXKE ONACHOCTh «3AIHIIAHUS
CMECH TMpH BalbLEBaHHH. MICXOAs W3 3TOTO, ONTHMATBHBIMH TEXHOJOTHICCKHMH
cBOMCTBAMH J0/1xHbBl 00aa/1aTh cMecH Ha ocHose BK, comepakarme TTOH 276-73 u
2717-73.
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Puc.11 Cxemaruyeckas 3aBUCHMOCTL CpegHUX CkopocTel fedopmaumumn
‘ OT TeMneparypbl, Harpy3ka 150rp.

CkopocTh aedropMarium,
%I/MuH

=

!

—#—BK+NOBL
e BKETIOHM 273-79
’] &z BK+MOHL 276-73

2
| —¥—BKeN3HR277.73 |
Temnepatypa, °C MR

|
|
|
5
|
\
|
|
|

Brnyguue BBefCHMS DPa3MYHBIX MapoK I1D Ha CKOPOCTH OKHCIEHHS CHIPBIX

PE3UHOBRIX cMmecelt Ha ocHoBE kak BK-1675u Tak u CKOIIT-50. B paGore mpoBesens

HCCHEOBANNS CKOPOCTE i OKUCICHUS ChIPhIX PE3UHOBBIX CMecel conepamux oT 10 o

30 macc.u. 13 mapok IOBJL 15813-020, [IDH], 273-79, II3H] 276-73,

IOHA 277-

73. Pe3ynbTarsl 3TUX MCCHEAOBAHUH Ha NPUMEPAX PE3MHOBBIX CMECEH, COMEpKaLIMX

30 macc.u. I1D npepcrasnens wa pucynkax 12-16. M3 pucynkoB 12-16 BuaHO, 4T0

seenesne 30Mace.4. [1D pasnuyHbIX MapoK B CMECH Kak Ha ocHoBe BK, Tak 1 Ha OCHOBE

CKOIIT DpHBOIHT K 3aMCJUICHHIO CKOPOCTH MX OKucieHus Oosee uyeM Ha 30%,

HECMOTps Ha TO, yTo camu 113 umeroT ckopocty oxucienus B 5-7 pa3 6omee BICOKHE,

4eM CKOPOCTH OKMCIICHUS KOHTPOAbHEIX eMecel na ocnose BK u CKOIIT.

r

Pnc.12 CKOpOCTH OKMCTIeHHA. Puc.13 CxopocTu okucnesus

S S

CKopocThb okucnenuns, 10°mons/krtc
(=]
?
|
|
\
l
|

Cmeck Ha Cmecb Ha [N3B[ 15813-020

CKOpOCThL OKMCNEeHMS, 10°monblkrc

Cmeck Ha Cmecs Ha
ocrose BK- ocHose ocHose BK-  ocHose BK-
16751 BK1675H+30M.4. 16754 1675H+30Mm.4.
naBp 15813-020 N3HL 273-79




Puc.14 CkopocTu okucnerus I Puc.15 CkopocTu okucnexust

9

= g K
| ‘;_ 8L % 14 - i
| = T o

z o 12
1 P64 s g
| o E 5 {210
- | & 8
o B 44 | =
P [§
| = 23 | 8
g 2 | 8 41
g . i
jo ©° ‘g
: cmeck Ha cKanT- noBo1s813- | 0 ¢ O
! ocHose  50+30macc.y. 020 t O cMeck Ha CKaMT- NaHA 273-79
! CKanT-50 N2B/J 15813- OcHOoBE 50+30macc.y.

020 | CKaMNT-50  MOHJ 273-79
b e S s e
f Puc.16 CropocTy okuCIeHus 112

— 085 4‘_1 2

;

Cmechb Ha ocHoBe BK-16751 Cmeck Ha ocHoBe BK- N3aHAQ 276-73
16750+30m.4. TIOHA 276-73 ‘

CKOpOCTEL OKUCITEHURA,
10" mons/kr*c

!
i
|
|
|
|
|
{
|
i
|
L

HeoOX0IMMO OTMETHTH, YTO ONpEJeNneHne CKOPOCTH OKMCIEHMS DPEe3UHOBOH
CMECH ABJIAETCS BAXHBIM OOCTOSTENLCTBOM, TAK KaK OHa XapakTepH3yeT CTOHKOCTh
MaTcpualia K OfHOMY U3 GaKTOpPOB CTaPEHHS — OKUCIICHHUIO 110 IeHCTBHEM KHCIIOPOIA.

Taxum oOpasoM, ObUIO NOKa3aHO, 4TO BBEAeHME 11D 1O pasHOMY BAMSET Ha
TeMmIleparypy CTekioBaHusi cMeced Ha ocHoBe BK-1675 u cmeceli Ha oOcCHOBE
CKOITT-50. OnHaxo npu BeeneHuy 13 B cmecH kak Ha ocHore BK-1675H, Tak U Ha
ocHore CKBIIT-50, nab:monaeTcst MOBBILICHHE TEMIEPATYPBl pa3MsrdeHus cMecel, a
CNENIOBATENILHO, COMVIACHO JIUTEPATYPHBIX NAHHBIX, W 3aMCHJIEHHE [OJBHKXHOCTH
MaKpOMOJNEKY L.

Brickazano NpPeANONOKEHHE O  B3aUMOCBA3M  TCPMOMEXAHHUCCKUX  H
TeXHONOTHIECKUX CBOMCTB CHIPHIX pe3uHOBBIX cMecel Ha ocuoe BK u CKOIIT,
COAEPKAIMX padIMuHble Mapkd 1D BHICOKOTO M HHM3KOrO JABJCHHS, COTVIACHO
KOTOPOMY, Y4eM JJMHHEe TeMIepaTypHbE WHTEPBAT HE3HAYUTEIBHOTO H3MEHEHHS
ckopoctd Aedopmantiu (0T Vi 10 0,9Viyae), TeM JNyHHDIHMH TEXHOJOTHYECKUMH
co¥icTBamu OyayT 06s1a1aTh PE3HHOBAS CMECh.

ITokazaHo 3aMeTieHHe OKUCIICHHs PE3MHOBEIX cMecell Ha ocHoBe kak bK, Tak u
CKOIIT, 6onee uem 1a 30% r1pu BBEICHHM B HUX Pa3IHYHbIX Mapok [13 (B konudecTse
J10 30 macc.u. va 100 mace.u. kayuyka).



Bausinue cootHomenus BK u nonyuennoro pasauyHbiMu Metogamu BP na
CBOCTEBA PE3MHOBRIX CMeceii, CONePIRAINUX NMOCTOAHHOE KongecTBo 10 —
30 macc.u.

PeLienTypbl MCCIIEIOBAHHBIX CMECEH 1IpeACTaBlIcHb! B Ta0nuue 4.

Tabnuua 4. Pementyps! ChIpbIX pE3MHOBBIX cMmeced Ha ocHoBe BK-1675H,
conepxamux BP, nojlyyeHHbl pa3nuyHbIMUA MeTOaMH a tak xe TIOHI.

HauMeHOBaHMe MHTPEINHEHTOR CozepikaHue, Macc.d. B
BP nonyaensniii metonom naactudusamu 90 80 70 50 - - - -

BP nonyuensbiit paguauuonnsv meronom - - - - 90 80 70 50
BK 16758 10 20 30 50 10 20 30 50
[I3H[ 276-73 30 30 30 30 30 30 30 30
Py6pakc 25 25 25 25 25 25 25 25
Creapun 3 3 3 3 5 3 3 3
11-514 60 60 60 60 60 60 60 60 |
Ilepesun 3.5 3.5 3,5 35 3.5 3,5 35 35 |
[TH-611 10 10 10 10 10 10 10 10
Kanudons 5 5 5 5 5 5 5 5
Men 100 100 100 100 100 100 100 100

Pesynbrarsl MPOBENEHHBIX MCOBITAHUH TpecTaBiensl #Ha pucyHkax 17-19 u B
tabauuax 5 u 6. Kax BuaHO U3 fauHHbiX (puc.17), KOTe3woHHAS NPOUHOCTH B
3aBUCMMOCTH OT cojepkanus BK, nna oloux Tunop BP, uMmeeT 3kcTpemaibHbii
xapakTep. MakCUMyM IpOYHOCTH a8 cMeceid ¢ BP wmeroga muactuguxauuu
Habmogaercs npu 20 Macc.d. BK, a ans cmecelt ¢ BP paguanuosHOro Meroja — npu
30macc.y. BK. BO3MOXHO 3TO CBS3aHO € TeM, YTO BBEACHWE B CMECH Ha OcHOBE bP,
comepxamtyro 30 macc.y. TIBHJL B omsoM cnywae 20, B apyrom — 30 macc.y. BK
IOPUBOIUT K YMEHBIIEHHIO HEOJTHOPOAHOCTH U AedEeKTHOCTH CMECH, ¥ Kak CIEACTBUE K
YBEJIMYEHHUIO [IPOYHOCTH M OTHOCUTENBHOTO YIANMHEHUsI cMecedd, 4YTO BO MHOIOM
cornacyercs ¢ dpdexrom anrunnacruduxauuu (ddgdexr Cyns).

—_—mm— e =1

Puc.17 Koreauouuaﬂ A1 IPOYHOCTL \ Puc.18 OTHOCMTenthIE YANMHEeHUR
I BP nonyueHHb MeTopom nnacTudukativm [ IEP TIONY4EHHbIA METOAOM nnammpnxaunm \
OBP nonyueHHbm P3AWAUMOHHbIM METOAOM i E1BP nonyyeHHbl# paguauvoHHbIM METOAOM i

200 !
[ 180 :
160 :

OTHOCUTENLHOE
yanuHenue, %

MpouHocTk, Mla
O =2 NWHEOOO @O

10 20 30 50

Copepxanue BK, macc.y. Cogaepxanue BK, macc.u.

M3 paHHBIX pHCYHKa 18 BUIHO, YTO C YyBEMMUCHMEM cofepikanus BK,
HabJII01aeTCs YBEIMYEHHE OTHOCHTEIBHONO YIJMHEHUS B CMECAX, COJAEpXamux oba

THIIA PErCHEPATOB. N3amenenus ycanaku 06pa3u03 CHIPBIX PE3UHOBBIX cMeceit nocie
20



TE€PMOCTATHPOBaHKs ¢  yeeauucHuem conepwanns BK  (puc. 19)  sBnsnores
HC3HAYMTENBUBIMU M JICKAT B NPEIENaX TOYHOCTH OKCIIEPHMENTA [Nf CHCTEM,
conepiamix oba tHna peredcparob. OJHaKo, CTOMT OTMETHTh, 4YTO CMCCH
copepicanue BP, noayueHHBIM METOAOM RJACTH(UKAIHH, UMEIOT DOMbLINE 3HAYSHHS
yeallok tiocie TCpMOUTﬂTHpOBaHHH.

] Puc.19 Yca,qxa nocne TepMocTaTupoeaHWa 6 Yacoe, 70°C |
| © BP nonyueHHbId MeTogoM nnacmdmxauwu !
IZ] EP nony'-lennhm pa.quaumoauhlu MeTop.OM \ |

Yecagxa, %

Co.qep)uauue BK, macc.u.

|
|
|
B

BauIo H3YYEHO BAMSHHE KONMYECTBA M METORA TONYyUeHHs BP Ha CTOWKOCTH K
CTATHYECKOMY NPONABRMBAHHIO CHIPHIX PE3HHOBBIX cMeced. M3 Tabauusr 5 BuaHO, 4T
B MHTEpBaie M3yyeHnwbX cooTHoinewuii BK/BP Bce cmecu smnsiorcs croiikumu K
CTATHYCCKOMY HPOJAB/MBAHHIO.

Tabauna 5. CTOHKOCTE K CTATHYECKOMY IPOJARIHBAHMIO CBLIPHIX PE3HHOBLIX
cMeced B 3aBHCMMOCTH 0T cooTHoweHuss BK k BP, nomydennoMy pasikyHbIMH
METOAMH, B IPUCYTCTBHH nocrosxnoro konnvectsa [1OH/1 276~73 — 30 macc.u.

| Cmecw, copepicaie BP, monyuenssiii metosiom | Cmecu colepiKatie BP, MOy UeR bl

racTUd MKaL g | panManMOHHBIM METONOM

Coortvomenue BK/BP, | Croiikocts k | Cootnomenue BK/BP, | CroitkocTs K

Macc.4. MPOAaBIHBAHHIO | Mace.4. NPONABIMBANHIO
10/90 obpasew cToek | 10/90 ofpasen cToex
20/80 obpaseu cToek 20/80 oGpasell cToex
30/70 ofpaseu cToek 30/70 abpaseul cToeK
30/50 ___ obpaseu cToek 1 50/50 obpasew cToek

Tabauua 6. CTOMKOCTE K CTATUYECKOMY [IPOJABIWBAHKUIO CHIPBIX PC3MHOBBIX
cMmeceil B 3aBHCHMOCTH OT cooTHowendss bK k BP, mosyueHHOMY pasiIMuHbLIMH
METO/IaMH, B NPUCYTCTBUH MoCTosAHHOr0 konruectsa [19B/1 15813-020 — 30 macc.u.

| Cnmeci, coepaitie BP, MomyueHHsIH meTonoM | CMecH cofiepatllne BP, noNYYeHHbI

rmacTHdMKaLnmn [ PaIHALHOHHBIM METOOM

Cootrowenue BK/BP, | Croiikocts K | CoorHowenste  BK/BP, | Croitkocts K

MAcC. u. TPOIAETHBAHHIO | macc.u. NpoAaBIHBAHHIO
10/90 ofipazel; cToex [ 10/90 obpalen cToeK
20/80 ofpasen croex | 20/80 ofpasey CToexk
30/70 ofpasel He CToek | 30/70 ofipaseL; CTOeK
50/50 obpasell ne cToek | 50/50 ofpasew cToex

B pafote Tak e 61710 M3yueno Bausune cootHomenus BK x BP, momysennomy
pa3sMYHBIMH METONAaMH, Ha CTOMKOCTh K CTaTHUECKOMY IIPOAZBIMBAHHMID ChIPBIX
PEIMHOBLIX CMecei, pelenTypbi KOTOPLIX aHalordvHbl peuenrtypam B Tabmuue 4,
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onnako, Bvecto TIDHJL 276-73 ucnosssosanca [TOBJI] 15813-020. U3 rtabnuusl 6
BUANO, YTO cMecH cofepxawe BP, monyuenmwii meTomoM mnactuduxaumu mnpu
coxepxanun 70 u 50 Macc.u. ( B npucytcrsun 30 macc.4. I19) ABnAoTCS HecToMKNUME K
CTaTHYECKOMY MPOJABNHUBAHUIO.

Takxum 06pa3oM, NOKa3ana NPHHIMNAAILHAA BO3MOKHOCTD CO3JaHHS PE3HHOBBIX
cMecel MR HEBYJKAHW3OBAHHBIX  HEAPMHPOBAHHBIX KPOBENBHLIX M
FHAPOH3ONANHOHHBIX MaTepHalioB na ocuose bK ¢ npumenennem Oytunperenepara,
obnafaloumx CTOMKOCTBIO K CTAaTHUecKkoMY [poJaBiuBaHuio. Ha cBoificTBa Takux
Pe3UHOBEIX cMecel OnpelensIoliee BIMAHIC HMEIOT c1iocob nonydenus bP, mapka 119
U COOTHOMIEHNE BXOASAIUMX B INACTOMEPHBIE KOMIO3UIUH MIOJTHMEPHBIX IIPOIYKTOB.

DaKTHYECKH JOCTHTHYTHIE XapakTepHCTHKH pa3paboTaHHO# Pe3HHOBOI cMecH
ULt IPOM3BOZACTBA IACTOMEPHBIX HEAPMHUPOBAHHELIX HEBYJIKAHH30BaHHEIX MATEPHATIOB,
apMUPOBAHHOMY

HEBYJIKAHU30BaHHOMY PYJIOCHHOMY KPOBEJBHOMY M I'MIPOH30JIUHOHHOMY MATECpHATY B

a  TaKxe, A CPAaBHCHUA, ’[‘pC6OBaHH§I K 3nacToOMEpHOMY

cootserctBri ¢ TOCT 30547-97 ¢ u3menennem Nel ot 09.11.2000r. npencrasieHs! B

Tabnnue 7.
Tabanua 7.
Haumenoranue noxasarenei Tpebosanus FOCT 30547- | daxTHyecky JOCTHIHYTEIE

97 c mm.Nel K | nokasarenyu pazpaboTannoik
IMACTOMEPHBIM pe3nHoBOH cMecH s
HEBYNIKAHUIOBAHHBIM DPOM3BOACTBA  3JM2CTOMEPHBIX
APMHPOBAHHBIM DYJNOHHBIM | HEBYIIKAHH3OBAHHBIX
KpPOBENbHBIM H | HeapMHPOBAHHEIX KPOBEMBHBIX H
FHAPOU30IALAOHHBIM FHAPOH3OAAHOHKEIX
MaTepHaIaM Matepuanos

Ipounocts, MITa He Menee 2,5 53

OTHOCHTENBHOE yUTHHEHHE, % TlonmM. Bonokna 100% 150

CrexnoBonokso 15%

Yecanka nocne  TepMOCTATHDPOBAHMA B He Gonee 2 1,3

Teyenue 6 yacos npu =70°C, %

Boaonoraoienne 3a 24 yaca, Yoro macce He 6oaee 2 0,04

ITpodHOCTS KPCILUICHMA HA OTpPBIB, OpU

NIPHKIEUBAHNH cepHiiHON xneswed

mactukoli «[Tonwxpos M-140», kre/en’

-K CTAltH - 49

-K BeTOHY — 4.8

I'ubrocTs Ha Gpyce d=5MM NpH Temneparype -40 -50

He Bpie °C

Temnocrolikocts mo TOCT 267894 B - Hert B3gyTvil u nedopmauiu Ha

TeueHuK 6 yacos mpu 80°C TIOBEPXHOCTH 06pa3uok

CTONKOCTD K CTATHYECKOMY MPOAABTHBAHHIO - BhIzepKHBAET UCTIBITAHHE

Bogonornowesne npu JnHTENBHOM

IKCIOINLMH B BORE, % 110 Macce: 403 cyTok - 129

452 cyTok - 1,36

Honyqennme AaHHBIC MO3BOJIAIOT PEKOMEH0BATH pa3pa60TaHHy}o pE3HHOBYIO

CMeCh HA OCHOBE TPEX MONMMEPHLIX MPOLYKTOB — OyTHIKAyUyKa, GyTUIperenepata 1
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NIOJIHATHIICHA, [Tt H3IOTOBJICHHA HEBYIKAHU30BAHHBIX H HCAPMHPOBAHHBIX DYJIOHHLIX
KPOBC/AbHBIX H THIAPOH3OAALUHOHHBIX 3J1aCTOMEPUBIX MAaTEpHANOB, MHOIOLEIEBOro
HazhaueHud.

OcHoOBHbIE BbIBOADI.

1) Pa3paborana HoBasg peuentypa pe3uHOBOH cMecH, ofecleynBaloLas
no:;IydcHHe U3 Hee 060coOnenIOro kiaacca 1eapMHPOBAHHLIX W HEBYJKAHH30BaHHAIX
DJIACTOMEPHBIX ~ PYAOHHBIX  KDOBEIBHBIX H  FHIPOHM3O.IALMOHIEIX  MATEPHATOR,
YAOBNCTBOPAOWMX  TpCOOBAHMAM  NPOMBIILTEHHOCTH 10 TCXHOJOTHYECKHM,
IpPOYHOCTHBIM M  @JrC3HOHHBIM CBOHCTBAM H CTOHKOCTH K IIPOMaBIHBANHIO B
CTaTHYECKHX YCAOBUAX. B cOCTaB nomimepHoii OCHOBH! PE3HHOBON CMECH BXOLAT TpH
npoxykTa — ByThnkayuyk, OyrHapercHepar M NONUITHICH, YTO MO3BONSET IPUMCHSATE
KPOBC/IBHEIE M TMIPOM30MALHOHHBIE MaTephanbl Ha €€ OCHOBE IO MHOTOLEIEBOMY
HazHaueHHUIO.

2) Bnepsele 10Ka3a1o0, YTO BBEACHHE NONMATHICHA KAK BEICOKOr0, TAK ¥ HH3KOTO
DaBICHUA 3aMEUISET TIOABHKHOCTb MaKPOMOJEKY. B ChIPbIX PE3HHOBBIX CMECAX Ha
0cHOBE OYTHIKAyuyKa H STHICHIPCNHICHIHCHOBOrO KaydyxKa.

3) Bnepeble NOKa3aHO, YTO BREACHME IONUITHUICHOB BBICOKOTO MIU HU3KOIQ
JaBNEHHA TPHBOJMT K 3aMEINEHHIO CKOPOCTH OKMCIEHMS DE3MHOBBIX cMeceil Ha
OcHOBe OyTHIKayyyKa M 3THREHNPONHIEHOROTO Kayuyka, XOTS caMil NOJMITHICHHL
okucaalores B 5-7 pas OwbicTpee KOHTpOMBHBIX cMeceli (He cofepwamux [19).
Habmromaemoc 3amenneHHC OKHCICHUS OGOCHOBBIBACTCS IOKA3aHHLIM B palote
YMEHBILEHHEM TIOABHKHOCTH MAaKpPOMOJIEKYJT B PE3HHOBOH CMECH, NpH BBEACHUH B Heé
[IO/IM3THACHA.

4) PaspaboTaHsl  HayWHO-TCXHHYECKHE  NPENCTABJEHHS O  BIMSHMH
GyTHnpereHepata Ha CBOHCTBA Ppe3MHOBBIX CMecell Ha ocHoBe OyTHIKaydyka M
STHIEHIPONMICHIUEHOBOTO KAY1yKa, COJIEPXKALMX B CBOCM COCTase MONM3THIEH B
koqndectse 1o 30 maccd. ma 100 macc.y. xayuyka. I[Tokasano, 4TO onpeaendrouiee
BAWAHHE Ha CBOMCTBA TakuX cMecelf okassiBaeT METOA MoiyueHHst Oyrunperenepara,
Mapka MOJMATHIICHZ W COOTHOIICHHE BXOIAIMX B OJNACTOMEPHYIO KOMIO3HUHIO
HONHMEPHBIX IPOAYKTOB.

5) Bnepsrle noxasalo, 4TO BBEXEHUE OYTUIpPEreHepaTa, Kak KOMIOHEHTA ChIPBIX
pe3UHOBLIX cMeceli, MO3BOJNSCT TNOBHICHTL KM ofecreuuTh WX CTOHKOCTH K
NPOJABJIUBAIHIO B CTATHUECKUX YCIOBUAX.

6) Ilpemnoxkena runotesa, oOBACHAIOWAS BIUSHHE OyTHIpErcHepara Ha
TIOBBILICHHE CTOHKOCTH DE3MHOBBIX CMecCH K TMPOZABIHBAHUK B CTATHYECKHX
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YCIOBHAX HanHuueM B OyTHipereHepare MpoCTPaHCTBENHON CETKH.

7) B npoussoacraennnbix ycnopuax Ha OAO «PTH-Kayuyk» nmo paspabotaHoit
peLCTYpE BEHIMYLIEHA ONBITHAS MAapTHs pPE3MHOBOH CMECH B KOJH4eCTBE 75 Kr.
HarorosnenHas onbiTHad naptus npoxoaut ucneitaiug 8 Q00 «Iloauxposy.

OcHoBHOe coaepxaHue aucceprauuu onybnukoraHo B
cnepyowunx paborax:

1. BnusHue NONHITHIAEHA HA CBOMCTBA CHIPhIX pPE3MHOBBIX CMECEH Ha OCHOBE
Oyrunxaysyxa/ B.B. Mapkos, T.B. Monaxosa, A.A. Tlomos, C.A. Pesnnuenxo,
E.B. Asmdanos, @.C. Bnacenko, B.B. Auocos, A E. Kopues, 10.B. Kykymxun// Kayuyx u
Pe3una.~2006.-Ne6.-C.15-17.

2. Bnusume coBuNeHa Ha CBOMCTBR CBHIPHIX PE3MHOBBLIX CMeceii Ha ocHOBe
Gyrunperevepara/ B.B. Mapkos, T.B. Momnaxora, A.A. Ilomnos, C.A. Pe3nuuenko,
10.B. Espennos, E.B. Aumndanos, @.C. Bnacenxo, B.B. Amnocos, AE. Kopues,
10.B. Kyxyuxun// Kayuyk u Pesnna.-2006.-Ne6.-C.17-18.

3. BanaHue TepMOIUIacTOB Ha CBOCTBA CRIPBIX PE3HHOBHIX CMEcelf Ha OCHOBE KAYYyKOB
u Gyrunperenepata/ @.C. Bnacenxo, K.C. Cpo6uos, 10.B. Espeunor, B.B. Mapxos,
C.A. Pe3nyuenxo, A.E. Kopues, J0.B. Kyxymkun// HaykoeMkne XHMHYECKHE TEXHONOTHH:
te3. fokn. Il MonopexHas Hayuso-texnuveckas koudepenuusa. ~M., 16-18 oxrabpa 2007. —
M., 2007.-C.89.

4. Pe3auHOBHIE CMECH I PYJIOHHBIX KPOBEJILHBIX M MMAPOM3OMSLMOHHBIX MaTEpHATIOB,
He TpeOYIOIMX BYJIKaHHU3ALHUH, C BRICOKHM CONpOTHBIEHHEM npoaasnusanuio/ B.B. Mapkos,
C.A. Pesnnucnko, E.B. Amudanos, ®.C. Bnacenxo, A.E. Kopues, }0.B. Kyxymxus/
Haykoemxue xuMuyeckue Texnosioruu: te3. noxi. XII MexxyHapoanas Hay4Ho-TeXHHUeCKas
xordepenuus. — Boarorpan., 09-11 okra6pa 2008. — Boarorpaa,, 2008.-C.280.

5. Pesunosslc cMecH Ha ocHoBe Gytwiperenepara, CKOIIT-50 1 nonusiieHa BHICOKOro
nasnenus, He TpeCyioue ByiakanusaiMu W apmuposanns/ B.B. Mapkos, T.B. MoHaxosa,
AA. Tlono, C.A. Pesuuuenxo, O.C. Bnacenxo, E.B. Amndanos, AE. Kopues,
10.B. Kykywkun// IlonuMepible KOMINO3HIMOHHEE MaTEPHANbI H NOKpPBITHSA: MaTepuais! I1I
MexayHaponsan HayyHO-TeXHW4eckas koHbepenumsa. —~ FApocnasnb., 20-22 mas 2008, —
Spocnasis., 2008. —- C.420.

6. BuaHHe OMHMITHIICHA HA CTOMKOCTD K OKHUCJICHHIO KHCIIOPOAOM (CHIPBIX» PE3HIOBBIX
cMeceit Ha §a3e TUNEHTIpOMIeHOBEIX Kayyykos/ B.B. Mapkos, T.B. MoHaxoea, A.A. Tlonos,
C.A. Pesnnuenko, ®.C. Bnacenko, B.B. Anocos, A.E. Kopues, 10.B. Kykyiukuu// Pezuunopas
MPOMBIUICHHOCTh CHIPEE, Marepuans!, TexHonorun: Te3. 2oka. XIII MexnyunaponHas Hay4HO-
npaxTHdeckas koudepenuna, — M., 21-25 max 2007. - M., 2007. — C.173-174.

Asmop cuumaem ceéoum Oonzom ewipazunts 2ayGoxyio baazodaprocme cm.u.c. Mapxogy
B.B. 3a nocmosrHoe 6HumMarue u HeoyeHuMyIo ROMOWb 6 X00€e GbIRORKEHUS 0annoil pabomel.
Asmop evipascaem uckpenwiolo npuznameinsnocms cm.H.c. Eepeunosy I0.B., cm.n.c.
Pesnuvenxo CA., cm.u.c. Kykywixuny F0.B. npog. Azasnyy H.M., compyonuxy naGopamopuy
Xumuu, @uszuxu u cmaburenocmu anacmomepos u cmeceii nonumepoé HEXD PAH cm.H.c.
Monaxosoii T.B. u pyxogodumemo >moii aabopamopuu npo. Ilonogy A.A. 3a oxazanmyio
nOOJepIICKY U COMPYOHUYECMBO.
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