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OTBETCTBEHHB U pPEegakKkTOD

3acity>)KeHHbI nedaTens Hayku P®, 3aciyXeHHbII paOOTHUK BbICIIEH MIKOIbI PO,
naypeat npemuu llpaButenbcrBa Cankr-IlerepOypra, TOKTOp TEXHUYECKHUX HAYK,
npodeccop JleonoBuu A.A.

PegakKkOUMOHHBU KOMUTET

JleonoBu4 A.A. — 3aBenyromuid Kageapoil TEXHOJIOTHUH JAPEBECHBIX KOMIIO3UITMOHHBIX MaTePHUAIOB
u umxeneprot xumuu, CIIGIJITY (Poccus);

Yyounckuii A.H. — 3aBenyrommii kaQeapoil TEXHOJOTUU JICCOTMIICHUS W CYIIKA JPEBECHUHBI,
CIIOI'JITY (Poccus);
Manamos A.Il. — I'enepansubiii gupexkrop 3A0 «BHUMJIPEB» (Poccus)

OpI‘aHI/ISaI_II/IOHHHﬁ KOMHUTCT

npodeccop JleonoBuu A.A., noueHt baraeB A.A., 3aBenyromas naboparopueit buuesas JLII.,
BEyIIIMI Hay4HbIH COTpYAHUK Bacuibses B.B.

JipeBecHble TIIMTHI: Teopusi u npakTuka / [Tox. pen. A.A. Jleonosuua: 20-s
MexnayHap. Hayd.-ipakT. kKoH®., 15-16 maprta 2017 r. — CII6.: U3a-Bo IlonurexH.
yH-Ta, 2017. - 122 c.

Conepxurca undopmanus o npousBoactse CII, ABII, MDF, OSB. Hogsie
IIPOU3BOJICTBEHHBIE MOLHOCTH BBOJSTCS MCKIIFOUUTEIBHO KPYITHBIMH MEKIyHApOI-
HBIMH XOJAUHTaMH. B yClI0BHUSX pocTa CTOMMOCTH paboyveil Cuilbl U SHEPTUU CTaphie
JIMHUYU HYXJAIO0TCS B PEKOHCTPYKIMH, B TIOMCKE U CBOUX PHIHKOB cObITa. IIpuBOAAT-
Csl MaTepUaJIbl 1O MPUJIAHUIO TTUTAM HOBBIX MOTPEOUTENILCKUX CBOMCTB, IO CHUXKE-
HUIO DHEPronoTpedsieHus (HampuMep, CHUKEHUEM SHEPIuM Ha pa3Mol, Ha nuido-
Banue). Oco00 akTyalibHa MpoOiiemMa dMUCCUH (GopManbaeruaa. [logHuMaercss Bo-
npoc o ceprudukanuu mauT. [IpuBonurcs cpaBHenue Tpedosanuii B Poccun, EBpo-
ne, CIIA. Psa coobmenuii kacaroTcss MUHAMH3AIUU (GOpMaNbeTHIa B TOTOBOM
IPOIYKLUU.

TpebGoBaHus K KauecTBY IUIUT PacCMaTpUBAIOTCA B BUJE DKCIEPTHBIX OLEHOK
6onee yeMm mo 20-TH TOKa3aTeNsIM ¢ X pamkupoBaHueM. OOpalnaercsi BHUMaHUE Ha
pOJIb KauecTBa MOBEPXHOCTH TTUT U €€ BapuaOeTbHOCTh KaK (YHKIIUS TEXHHYECKUX
apameTpoB.

© Camnkrt-IletepOyprckuii rocyapcTBEHHBIN
JIECOTEXHUYECKU yHuBEepcuTeT, 2017



IIpeaucioBue

B cOophuke comepxutcss uHbOpMAaIs O MPOU3BOJCTBE IPEBECHBIX IIUT —
JCII, MDF, OSB (mbl ipuaepxuBaeMcs Takoi ab0peBuaTypbl). HoBble Tipoun3Bo/I-
CTBEHHBIE MOIIHOCTH, BBOJHUMBIE HCKIKOYUTEIBHO KPYIHBIMU MEXKIyHApPOIHBIMU
XOJIIMHIaMH HE OCTaBIISIIOT MecTa pa3pabOTKaM, BBIMIOJHSEMBIM B Hallleld CTpaHe
IJIaBHBIM 00pa30M MHOTOYHMCIIEHHBIMU KOJUJIEKTUBAMHU BY30B. MHorue no yuciy (HO
HE CyMMapHOW MOLIHOCTH) CcTapble JIMHUM UMEIOT Bo3pacT 30-50 ser. YtoOsl ocTa-
BaTbCs HA IJIAaBY B YCJIOBHSX POCTa CTOMMOCTH padoyeld CHUJIbl U SJHEPTUU OHH HYX-
JAI0TCS B PEKOHCTPYKLHH, B IIOMCKE CBOEH HMILIN M CBOUX PBIHKOB COBITA, T.€. HYX-
HO OpPraHU30BaTh BBITYCK BHUJIOB MPOAYKIIMH, HA KOTOPBHIE MOILIHBIE COBPEMEHHbBIE
IIPOU3BOJICTBA 10 MAJIOCTHOCTHU MOTPeOIeHUs HE OyAyT 0OpalaTh BHUMAHHSL.

Tem mpucTajibHee cleAyeT paccMaTpUBaTh COJAEpKaluecss B COOpPHUKE maTe-
puanbl MO MPHUIAHUIO IJIUTaM HOBBIX MOTPEOUTENBCKUX CBOMCTB, MO CHHMKEHUIO
SHEpronoTpedeHus (HanpuMep, CHUKEHUEM 3HEPIUU Ha pa3MoJl, Ha HUIM(OBaHUE,
Ha BO3MOXXHOCTb CHWYKEHHSI TEMIIEPATYPHI TOPSYETO MPECCOBAHMUS).

Oco00 akTyanpbHOW CTaHOBUTCS IpobiieMa smuccuu ¢popmanpaeruaa. [loguép-
KHBasl €€ 3HaueHHUE, Mbl BKIIOUMIN 0OpalleHre HayqYHO-TEXHUYECKOTO 00IecTBa Je-
peBooOpabaThiBaoIIel MPOMBIIIEHHOCTU. CHelranbHas CTaThsl COACPKUT UHPOP-
Maluio 0 cepTU(UKaIMK APEeBECHBIX MaTepuaioB. [Ipuyém npuBoaUTCS CpaBHEHUE
TpeboBanuii B Poccuu, EBpone, CIIIA. Psanx cooOmieHui KacaroTcs MUHUMU3ALUU
dbopmanipieruia B TOTOBOM MPOAYKIIMH, ONMUPASCh HA MOTEHIMAIbHbIE TEXHUYECKUE
pELIeHMs], B TOM YUCJI€ OTPOOOBAHHBIE B MPOMBIIILJIEHHOCTH.

[TockonbKy 3HAYUTENbHASI YACTh JAPEBECHOIIUTHOM MPOAYKIIMH BBIITYCKAETCS B
OTJIEJIaHHOM BHJIe, TPEOOBaHUS K KadyeCTBY IUIMT COOOIIEHBbI B BUAE SKCIIEPTHBIX
OLIEHOK OoJiee yeM no 20-TH MmoKa3aTessiM ¢ UX paHkupoBaHueM. PaccmoTpeHna polib
KayecTBa MOBEPXHOCTHU IJIUT U €€ BapuaOeIbHOCTh KaK (PYHKIMS TEXHUYECKHUX Ia-
paMeTpoB.

[Ty6nukarum o kiaccuduKaiuy 0TXOJ0B U UX TOBAPHOU OIICHKE COJIepKaT 00-
M METOIUYECKHUH MOAX0Jl K paCIIMPEHUIO 3a7aul pecypcocOepeXeHNs U UCIIOb-
30BAaHHMIO OTXOJIOB B KAUECTBE PEAJIbHOIO MATEPUAJIBLHOIO pe3epBa MPOMBIIIIEHHO-
CTH.

Pactymmii cipoc Ha TJIMTHI ¥ HATTUYHE CBHIPBS, C OAHONU CTOPOHBI, U crieIuduye-
CKUI MHBECTULIMOHHBIN KJIMMAT, C APYroi, 00yCIOBAT ONpPEeAeIEHHOE KOHKYPEHTHOE
HaIpspKeHUE B cpepe MPOM3BOJICTBA JPEBECHBIX IUIMT. Pa3BUTHE TEOpUHU B HEKOTO-
pOil CTENEHN MOXKET CHU3UTh JIOJITOCPOYHbIE PUCKHU. MaTepuanbl JaHHOTO COOpHUKA,
a TaK)XKe pa3faTOYHbI MATEPUANl U TPAJAUIIMOHHBIE JUCKYCCUU MO BOJHYIOLIUM IPO-
U3BOJIUTENEH U Pa3pabOTUMKOB BOIPOCAM BCETJIa OKa3bIBAIMCH MOJIe3HBIMU. Oprko-
MUTET HajeeTcs], uTo 20-5 ro0ueiiHass KOHPEpeHIUs HE CTaHET UCKITIOYEHUEM.

Penakrop



OO0pamenue K y4éHbIM U CHIEHAJINCTAM 110 POU3BOACTBY, IPMMEHECHUIO 1
KOHTPOJIIO IPeBECHOIJIMTHBIX MATEPHAJIOB

Mescpezuonanvnan oduwecmeeHnan Op2anu3ayu
Hayuno-mexnuueckoe oouiecmeo oepeeoodpadamulearouieil NPOMblU1eHHOCHU

VBaxkaeMbie Kosieru!

Hpesecnomuthbie Matepuanisl (JCII, ABII, danepa u ap.) — oHO U3 BayKHEH-
IMX HanpaBieHU 3(G(HEKTUBHOTO JIECOMOJIb30BAHUS, KOMIUIEKCHOTO U pallUOHAb-
HOT'O WCIIOJIb30BAHUA JPEBECHOTO ChIpbsi. OHM HAXOIAT IIMPOKOE NMPUMEHEHHE BO
MHOTHX OTPaCIIIX 3KOHOMHUKH, MPEKIE BCETO B CTPOUTEIHCTBE U MPOU3BOACTBE Me-
oenu. Hayka u mpeanpusiTis MOCTOSIHHO COBEPIICHCTBYIOT TEXHOJIOTUU UX U3TOTOB-
JICHUSI, YAY4Ilal0T CBOMCTBA IUIUT, PACHIMPSIIOT UX HOMEHKJIATYPY U cephl mpume-
HEHUsI, 00ECIIEYNBAIOT MEPCHIEKTUBHO YCTOWYUBBIC TEMIIBl PAa3BUTHUS ITOTO CEKTOpa
JepeBOOOPAOOTKH.

[Tpou3BOACTBO NPEBECHOIUIUTHBIX MATEPUAIOB MCIOIL3YET Pa3INvHbIC IMOJTH-
MepcoJiepKallinue CBA3YIOMKE (CMOJIbI U KJI€H ), KOTOPBIE B MIPOIIECCE U3TOTOBICHUS U
B TIEPUOJl TPUMEHEHUs (DKCIUTyaTalliy) BBIICISIOT BpPEIHBIC JIETy4He BEIECTBa
(BJIB), HeratuBHO BIUSIOIIME Ha 370pOBbE YEIOBEKA U OKpYKaromryro cpeay. Ilo-
stomy BiausiHue BJIB orpannunBaror npeaeabHo JOMYCTUMBIMU UX KOHIICHTPAITUSIMHU
B Bo3nymHOU cpene (ITJK). [etictByromuii nepeuensr BJIB Bkitouaer 26 HauMeHo-
BaHMIA, Han0OJIee OMACHBIM BEIIECTBOM SBJISAETCS (OPMATTbIETH — KOMIIOHCHT TPH-
MEHSAEMBIX CMOJI Y KJIEEB HA UX OCHOBE.

Hopwmer TIJIK dbopmanpaeruga, METOIbl U CPEIICTBA €r0 KOHTPOJIS, CIIOCOOBI
CHWKEHHUs BbaeneHui BJIB nuckyTupyroTcs Ha NpPOTSKEHUU AECATKOB JIET, BBI3bI-
Basl pa3HOTJIACHS], IPOTUBOPEYUS U CEPHE3HBIE MPEMATCTBUSA B OTEYECTBEHHON BHYT-
PEHHEU U 3KCIIOPTHO-UMIIOPTHOU TOPTOBJIE APEBECHOIIMTHBIMU MaTE€pUajJaMy U U3-
JeNUAMU U3 HUX. Tak, UMIOPT MeOENr, COCTABIISIONIEH OKOJIO MOJOBHHBI OTEYECT-
BEHHOTO phIHKAa MeOenu, ocymiecTBisieTcs: 6e3 koHTpois BJIB Ha cooTBeTcTBHE UX
ITJK, neiictByromum B Poccum; IIJIK ke mist OpeBeCHBIX IUIAT B CTpaHaXx-
AKCIOPTEPAX MPEBBIIAIOT JECUCTBYIOIIME HOPMBI B Hailel crpaHe Gojee yem B 10
pa3. YcIIOBHS NPUMEHEHMS W DKCIUIyaTalluM W3JEJIMHA W3 APEBECHOIUIMTHBIX MaTe-
pHAJIOB HE UMEIOT YETKO pErIaMeHTHUPYEMbIX TPeOOBAaHUM U HE YUUTHIBAIOT HAJTMUHUE
B JKUJIBIX NTOMEILEHUAX APYIUX U3IAEIUU U MaTepruaioB, Boiaesomux BJIB. Beé€ ato
HETaTUBHO BJIMSIET HA COCTOSHUE W IMEPCIEKTUBBI PA3BUTHS MPOMBIIIJIEHHOCTH Ape-
BECHBIX ILJIUT.

CnoxwuBiiasics cutyanus ¢ orienkoid BJIB u ux I1JIK Ttpebyer mmpokoro mpo-
(beccrnoHanbHOTO 00CYKI€HUSI, BRIPAOOTKHU, MPUHATHUS U peAIM3alMK PEIIeHU 1o e€
HOPMAaJIM3AIi Ha OCHOBE OOBEKTUBHBIX MCCIICIOBAHUN BCEX (PaKTOPOB, BIMSIOIINX
Ha JKOJIOTUYECKYI0 0€30MacHOCTh JAPEBECHOIUTUTHBIX MAaTePUAJIOB, yuéTa MPAKTUKU
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OPYTUX CTpaH W MEXIAYyHApOIHBIX OpraHu3aluid, COBPEMEHHOIO HOPMATUBHO-
MeToau4ecKoro obecrneueHus: 3((HEeKTUBHOIO MPOU3BOJICTBA U OE30MACHOTO MPUMeE-
HEHHUS 3TUX MAaTEPUAJIOB B HAIIEH CTPaHE.

Ota npobiaeMa npruodpeTaeT NPUHIIMIHAILHO BaXKHOE 3HaUCHHE UMEHHO B 2017
rojty, KOTopblii 00BsiBIIeH B Poccuu ['o10M sKoI0THH.

HaydHo-TexHndeckoe oOIIEecTBO AepeBOOOPadATHIBAIONICH MPOMBIIUICHHOCTH,
paszzenss U NoJJepKUBasi 03a00UYE€HHOCTh HHKEHEPHO-TEXHUYECKIX paOOTHUKOB OT-
paciy XpOHUYECKUM COCTOSIHUEM JAAHHOW MPpOOJeMbl, 0Opalaercs KO BCEM YYacTHU-
KaM CO3/IaHUsI U MPUMEHEHHUS JIPEBECHOIUIMTHBIX MAaTEPUANIOB C MPU3BIBOM MPUHATH
NesATEIbHOE y4acTHe B OOCYKJICHUH U MOMCKE PEIICHU aKTyaJlbHOW MpoOieMsbl Je-
pPEBOOOPAOOTKH.

O6cyxnenue npodsieMsl manupyercs B mapte 2017 r. Ha koHpepenmu «Jpe-

BCCHBIC IINIMTHI: TCOPHA U IIPAKTHKA» B CaHKT HeTep6prCKOM rocyaapCTBCHHOM JIC-
COTCXHHUYCCKOM YHHUBCPCHUTCTC HM. CM. KI/IpOBa.

Cnpagku o ten. 812-670-93-43, 48-438-22-162

ITpaBnenne HTO npesmpom.



YJIK 674.815/817.41
Cocrosinne U nepcneKTUBbI pa3BUTHS POU3BOACTBA IPeBeCHbIX IINT B Poccun

A1l Hlanawoe
AO «BHUH/IPEB»

B cmamve npusedenvi dannvie 0 cocmoanuu u NPocHO3e pazsumus npouU3eoo0-
cmea Opesecnvix naum 6 Poccuu. [lpusedenvt oammnvle 0 cmpoumenbcmee HOBbIX
npeonpusimutl N0 NPOU3800CM8Y OPEBECHbIX NAUM.

HecMmoTtps Ha kpusuc B Poccun npomomkaercst pocT IpOU3BOACTBA IPEBECHBIX
JUCTOBBIX MarepuanoB. OQHAKO TEMIIbI pOCTa MO CPABHEHUIO C HYJIEBBIMU TOJAMHU

CHM3WIUCH (Tab1. 1).

Tabnumna 1 — IIpou3BoCTBO JPEeBECHOIUIUTHRIX MaTeprasioB B Poccuu (manusie Poc-

cTara)

Enun. OO0BeMBI 110 roam 2020 T.
H3M. 2012 2013 2014 2015 2016 (IporHO3)
AO
«BHUUJIPEB»
[peBecHOCTpyKEUHbIE
wuTel (JICIT) Thic. M° | 6729 6652 6825,3 7209 7370 7000...9000
JpeBeCHOBOJIOKHHU-
cteie  mutel (JBII), | mua. M° | 463,5 426,1 468,6 502,2 553,8 600...730
BCETO
B TOM YHCJIE:
JBII mokporo crnoco- | muH. M~ | 182,3 149,8 148,6 138,0 130,9 130
0a MPOM3BOJICTBA
JBII cyxoro cnocoba | muH. M~ | 223,5 2194 261,5 306,2 360,1 500...600
IIPOU3BOJICTBA
JIBII otnenanHbie MJIH. M 56,7 56,9 58,5 58,0 62,7
danepa Thic. M° | 3181 3335 3561 | 3648 ,7 | 3759,3 4200...4500

B 2016 r. o6bembl npousBojacTea JICII cocraBunu 7,37 MitH. M 1 YBEJIMYUIIUCH

o cpaBHeHuto ¢ 2015 r. Ha 2,2 %.

ITponoikaercs poct npousBoacTea JIBII B nemnom no Poccun. IIpousBoactso
JBII MokpbeIM cIOCOOOM €XKEroJlHO COKpaIllaeTcs MpU pocTe 00BEMOB BBITyCKa
IUTAT CYXHUM CIIOCOOOM MIPOU3BOJICTBA (B OCHOBHOM, iiuT MDF).

[To onepatuBHBIM HaHHBIM Poccrtara, o0bembl mpousBojctBa JIBII B 2016 r.

yBennuniicb Ha 10,3 % o cpaBHenuro ¢ 2015 1. u cocraBunm 554 MiH.M",

[TpousBoacTBO (paHepsl €KETOAHO PACTET.

OcnoBHoe npousBoactBo JCII mo-npexxHemy cocpeaoroueHo B LleHTpanbHOM
u CeBepo-3anagnom denepanpHbix okpyrax (70 %), mpomsBoacto /IBII — B llen-
TpanbHOM U [IpuBomxckoM QenepanbHbix okpyrax (6onee 75 %), puc. 1 u 2.
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O LleHTpanbHbIi B CeBepo-3anagHbivi O KOXHbIN

O MprBOMKCKUN B Ypanbckui @ Cubupckuin

Puc. 1. Konnenrpanus npousBozactsa JCII no penepanbubiM okpyram, %

OcuoBHOe npounsBoacTBo [IBII cocpenoroueno B LlenTpansHom u IIpuBomxk-
ckoM (peaepasibHBIX OKpyTax (6osee 70 %).

O UeHTpanbHblin B CeBepo-3anagHbivi O MpuBomkckun

0 Ypanbsckuit B Cunbnpckun

Puc. 2. Konnearpanus npoussozctsa JIBII no ¢enepansubiM okpyram, %

B 2014-2016 rr. 3amymieHo 3 HOBBIX mpeanpustus no npousoctsy JCII 06-
et MorrHocThI0 800 ThIC. M

— B Yamyptuu - OO0 «¥YBaapen» (MomHocTh 300 ThIC. M3);

— B CmoneHnckoit oomnactu - 3A0 «Uropesckuit 3aBog JCIT» (MomHocts 200
TBIC. M°).

— B Tomckoit obnactu OO0 «Tominecnpen» MouHocThIO 300 ThIC. M.

Kpome Toro, uaeT uiam miaHupyeTcsi CTPOUTENbCTBO €IIE JIEBSITH MPEANPUSITHIA
0011eii MOIITHOCTBIO 0K0JIO 2,0 MIIH. M3/roz[ (Tabm. 2).

C y4eToM BBIOBITHS CTapbIX U BBOJAA HOBBIX MomHOcTel k 2020 1. o0mas mMor-
HOCTB JTHHHI 110 mpon3BoactBy JICIT Moxer gocTurayTh 10 MITH.M® B TOSI.

B Poccnn exerotHo pacTer crupoc Ha IPEBECHOCTPYKEUYHBIE IIIIMTHI C OPUEHTH-
poBaHHOU cTpyxkkoi (OSB).



Tabnuua 2 — [IpoekTsl cTpouTeNbeTBa 3aBOA0B 10 mpou3BoaAcTBy JCII

Ne | MomHOCT®, n 6 Cpoku peanu-
/11 | TBIC. M3/ro;[ PCATIPUATHE, 0DOPYAOBAHHEC 3aI[ui TPOEKTOB
1 150 3aBox JICII B moc. MtaTtka Tomckoii 06:1. 2018 r.
2 160 II" «Coro3» B AO «IJIUTCITUYIIPOM» (Kamyxkckas 00- | 2017 1.
nacte) JIMHHSA C HENMPEpBIBHBIM TpPeccoM (UPMBI 3UM-
neJbKaMIl
3 600 [Tpombinennas ['pynna «CBE3A» B AnanaeBckom paii- | OtnoxkeHo Qu-
one CBepuioBckoii obnactu Ha 6aze OAO «DaHKOMY HAaHCUPOBaHUE
4 120 3A0 «Mapuunckuii mnuTHbeIH komOuHaT», Kemeponckas | 2020 r.
0071
5 350 B I. JlrogunoBo, Kamyxckoii 0611. 2017 r.
(«JIromuHOBOY) Qupmbl «Inddubdaxep»
6 200 3A0 «Mypom» 2019r.
7 250 3aBox JIZICII B Ilenzenckoii obmactu (r. Ky3nenk), ¢up- | Otnoxen
MBI «3UMITEIbKAMID)
8 150 000 «KpacnecunBect» boryuansl OtnoxeH
9 PocKutHuBect Acuno 2020

B nactosiiiee Bpemsi paboraer 6 MpeaNpUSATHN MO MPOU3BOJCTBY ATUX TUIUT
0011e#i MOIITHOCTBIO 0K0JIO 1,1 MJIH.MS, B TOM YMCJI€ 3alyIIeHHbIN B KoHIIe 2016 rona
3aBoj B Topxke momHocTh0 500 ThIC M°/TO.

[Tnanupyercst cozmanue emie 4eThipex JUHUM 1o nmpou3BoacTBY Tmt OSB 006-
mieit MomHocTh0 1,4 Mima.M®, (Tabr. 3). Torma k 2020 r. 06IMe MOIIHOCTH IO IPO-
n3BoacTBy OSB mpu peanmsamui BceX MPOEKTOB COCTABAT 2,8 MUIH.M/TOM, dTO
o0ecrneynT UMIOPTO3aMEILIEHUE U MPEBLICUT MOTPEOHOCTU BHYTPEHHETO PHIHKA.

Tabnuua 3 — [IpoekThl cTpouTeNbCTBA 3aBOA0B MO Mpou3BoAcTBY OSB

Ne Mo1HoCTb, HaunmenoBaHue npeanpusTus Cpoku peanuzanuu
w/n | teic.MY/rox MPOEKTOB
1 250 Komnanus «fOrpa-nmut» 2017 r.
OTJIOKEH
2 500 Kommnanus «Kastamonu Entegre» (Typums) 033 2017 r.
«Anabyra», TarapcraH.
3 250 000 JIOK «Kanesana» (Kapenus) 2017 r.
(2-s TuHMsT)
4 400 Komnanus «Pean-NuBect» (Huxeropoackas 0671.) 2019 .
Htoro 1400

Kpome Toro, B craguu peaau3aldd HaXOIATCSA 3 TPOEKTa 10 MPOU3BOJICTBY
wnuT MDF o6meit momaoctso 900 TLIC.M3/rozL, (Tabm. 4).




Tabnuna 4 — [IpoekTsl cTpouTENLCTBA 3aBOI0OB 110 Mpou3BoaAcTBY MDF

Ne MoONIHOCTB, Cpoku
n/m | teic.m%/rox [Ipeanpusitue, obopynoBanue peanu3anuu
POEKTOB
1 200 3A0 «PocKutHuBecT» (ToMckast 061acTh) 2017 r.
Hananka
2 300 OAO «Jlanbnecpom» 2018
3 400 Kommanus «Kastamonu Entegre» (Typuusi) B 093 «Ana- 2017 r.
Oyray», TarapcraH.
Bcero 900

Ha ¢one BmonHe 06;1aromojiydHoro MOJIOKEHHS B TPOW3BOJICTBE, CHUTYaIIMs,
cnoxuBiasica B Poccuu B chepe morpediieHus IpeBECHOTUIUTHBIX MaTepUaioB, Ja-
JIeKa OT UJICATIbHOM.

C omHOW CTOpPOHBI, MEAUKO-CAHUTAPHBIE HAJ30PHBIE BEIOMCTBA MPUHSIIA B
KOHIIE CEMHUJIECATHIX T'OJIOB MPOIJIOr0 BeKa OTpaHUYUTENbHBbIE TPEOOBaHUS K CO-
JepKaHUIO BPEAHBIX JICTYYUX BEIIECTB B BO3yXE JKUJIBIX NMOMEIIEHUN Ha IOBOJILHO
HU3KOM ypoBHe. Tak s gopmanbaeruia 3ToT nokazarenb paBHsuics 0,01 Mr/™M°
Bo3ayxa. Takas ke KOHIeHTpalusi (popmanbaeruaa (Ipu NpUHATON HACBHIIIEHHOCTH
JPEBECHBIX IUJIUT B MOMEIIECHUN | M° Ha 1 M3, OJIHOKPaTHOM B 4ac BO31yXOOOMEHE,
temmieparype 23 °C ¥ OTHOCHTENBLHOM BIaKHOCTH BOo3ayxa 50 %) Obuta 0603HaueHa
KaK JOMyCTUMas JIJIsi JPEBECHBIX TUTUT MPU UCIBITAHUSAX KAaMEPHBIM METOIOM.

C apyroii cTOpoHBI KOHIIEHTpalus (hopmMasibieTua B BO3AyXe B €CTECTBEHHBIX
YCJIOBUSIX 3a4aCTyIO MPEBBIIIAET 0003HAYCHHYIO MPEEIbHO AOMyCTUMYIO B Poccun.
[IpenenbHast koHIIEHTpanus GopMmabaeruaa, IpuHsITas B cTpanax EBpormbl, cocTas-
nstet 0,12 mr/m®.

Takast 3HauUUTENBHAS PA3HUIIA OOBSICHAETCS BO MHOTOM Pa3lIMYMEM B MOJIX0JaX
npu 0O0OCHOBaHUM TMAaryoOHOro BIMSHUS (opMaibAeruja Ha 370pOBbe yeloBeka. B
EBpone mpuHUMaeTCs 3HAYUMBIM 3TO BIUSHUE MPU BO3SHUKHOBEHUU W3MEHEHUM
npuMepHo y 90 % Hacenenus, Toraa kak B Poccun —y 100 %.

[Tompocty roBOpsi, B EBporie mpuHATO AONYCTUMBIM C YKOHOMHUYECKOM TOYKHU
3peHus HUBEIMPOBATh MaryoHoe Bo3AeilcTBuE (popmanbaeruaa, 1Mdo MmyTeM ycTpa-
HeHus u3 obuxona tex 10 % HaceneHUs: IPEBECHBIX IUIUT, TMO0 YMEHbIlIas HACHI-
IIEHHOCTb JAPEBECHBIMU TJIUTAMU M YBEJIUUYMBAs KPATHOCTb BO3YyXOOOMEHa KUIIH-
ma. Takoh WHIAUBUAYAITU3UPOBAHHBIM MOAXOJ K HCIIOJIb30BAHUIO IPEBECHONONHU-
MEPHBIX MaTEPHAJIOB BIIOJHE MOKET OBITh peann3oBaH u B Poccum.

B TO k€ BpeMsi IpOU3BOUTENN IPEBECHBIX IUIUT 3a npomeamne 30 Jer, XoTs U
MIPOJIBUHYJIMCH CYIIECTBEHHO B JIEJI€ CHIDKCHUSI COJICPYKAHMS U SMUCCUU (popMaibie-
ruja U3 CBOE MpPOIYKIIHH, MOJHOIO COOTBETCTBUS €€ MPEIbABISIEMBIM CO CTOPOHBI
HAA3UPAIOIINX OPraHOB TPeOOBaHUSIM HE NOCTHUIIH. Takoe MmojiokeHne 0ObSICHIEeTCS
MHOTHMH TIPUYUHAMU: W3HOIICHHOCTHIO O0OpYAOBaHUS, HEXBATKON WHBECTUIIUN U
T.J.

Ho Bce-Taku rinaBHas mpUuyMHa — 3TO HEIOCTATOYHAs TPeOOBATEIBHOCTh CO CTO-
POHBI NOTPEOUTENIS U FOCYJAPCTBA K MOJIYYEHHUIO KOJIOTMUECKH YUCTOU MPOAYKIUU.
Kazanoch Obl, TocynapcTBo, yCTaHOBUB NpUHATHEM TexHuuyeckoro perijameHta «O
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0e30macHOCTH MeOEbHOM MPOIYKIINI» BBICOKHE (BBILIE MPAKTUYECKU BCEX B MUPE)
TpeOOBaHUS MO AIMUCCUHU (opManbleruia U3 Meodeln JOKHO 00eCeYuTh CTPYKTY-
pbpl PocTexHan3opa KIMMaTHYEeCKMMM KaMepaMH Uil KOHTPOJISI 3TOTO IOKAa3aTels.
Ho uu oxHOM oTeuecTBeHHOM U paboTaromiel kiinMaTudecko kamepsl B Poccun Her!

W taM0>XHs IpoJOIIKaeT JaBaTh J0OPO HAa BBO3 B CTpaHy MeOEIH, 3aBE10MO HE
COOTBETCTBYIOILIEH OTEUECTBEHHBIM TPEOOBAHUAM, TaK KaK IIPOU3BE/ICHA OHA €CTECT-
BEHHO IO TpeOOBaHUsM cTpaHbl-nipousBoauTeins (Takoil medenu B Poccun — moso-
BrHal).

A 4To0 mokynatenb-noTpedutens? OH T0DKEH, YTOObI HE HapBaThCS HA HEeKaue-
CTBEHHYIO NMPOAYKIIUIO, CIIPAIIMBATh JABHO JIM CTOUT B Mara3uHe MeOelb, HIId CaMo-
CTOSITEJIBHO PEryJMpOBaTh HACHIIIEHHOCTh MEOENIbI0 CBOEH KBAapTHPBI, WU, B XYJ-
HIEM CIIydae, Jalle IMPOBETPUBATH IIOMELICHUE.

B3auMooTHOIIEHUS! TPOU3BOAMUTEIS IPEBECHBIX TUIUT U CTPYKTYp PocTexHanzo-
pa 3TO OTIEIBHBIN Pa3roBOP, KOTOPBIM AOKEH MHULIMUPOBATh KOHKPETHBIN MTOKYyIIa-
TEJb IPEBECHBIX ITUT U MeOen. A OH pa300IIEH U HE CTPYKTYPUPOBAH.

OOpucoBaHHasi HEMIPUTJISAHASL CUTYyallMsl HA PhIHKE JPEBECHBIX IUIUT U MeOeIu
NOJITAJIKUBAET K BIIOJIHE 3/[paBOMY WJIM NpaBUiIbHEE — aOCYpIHOMY BBIBOAY: 3aripe-
TUTh UCIOJIb30BAaHUE IOJIMMEPCOJAEPKAIINX MAaTEPHAIOB B MEOEIH, CTPOUTEILCTBE,
BaroHOCTPOCHMH, YIIAKOBKE U T.[.

Ho paumonanbHoe secononb3oBanre B Poccun HEBO3MOKHO 0€3 MPOU3BOJCTBA
JPEBECHBIX IUIUT, TaK KaK TOJIbKO OHO MOTPEOIISIET HU3KOKAYECTBEHHYIO JIPEBECHHY.
Ccpbuiku Ha TormuBHbIEe OpukeThl U LIBII HecocTtoaTenbHbl. PoiHok Mebenu B Poccuun
— npumepHo 10 mupn.§ CIIA u B MomaBisIONIeM YHCIE DJIEMEHTOB MPUMEHSIIOT
JpeBeCHbIe TUIMTHI. Hanexapl Ha JemeBblid AepEeBSHHBIN 10M TaKXe MpPeIrnoiaramT
MOJIy4YeHUE KAYECTBEHHBIX JPEBECHBIX ILJIUT.

AO «BHUUJPEB» mocimenHue msaTh — ASCATH JIET IMOKA3hbIBACT KaK HEOOXOIH-
MO JeJIaTh 3KOJIOTMYECKH YHUCTYI0 MeOenb U3 JpeBecHbIX MIUT (cM. Ilatrent Ne
2508191). D10 MOATBEP)KICHO B MPOM3BOJCTBEHHBIX YCIOBHSX HECKOJIBKUX MpE-
OPUSTUN APEBECHBIX TUIUT U MEOEIH.

Jla, 3TO CBSI3aHO ¢ YBEJIMYECHHEM ceO0ECTOMMOCTH, HO 3TO HEOOXOJAMMO JCNaTh,
IIPUYEM HE OTIEIBbHBIM NPEANPUATHSM, @ BCEM IPU 3aKOHHOM KOHTPOJIE rOCYAapCT-
Ba U 00I1IeCTBA.

[Ipuyem Bce CTOPOHBI OTHOLIEHUI AOJXKHBI CEIATh [Aru HaBCTpedy ApYr Apy-
ry:

1. Meaukam-caHutapaM 37ApaBoO (C y4€TOM 3KOHOMHUYECKOM COCTaBJISIOLIECH)
OLICHUTh KPUTUYECKHE KOHLIEHTpAluu BpenHbIX JeTyuux BemiectB (BJIB), (yuuTsi-
Bas, YTO UX 26 HAUMEHOBAHUU M OHU CKJIAJBIBAIOTCS U MPOSIBISAIOT CUHEPIU3M, a U3
COOCTBEHHO JPEBECUHBI ITPU U3TOTOBJICHUH TUIUT MOKET BBIACISATHCS MHOTO YET0).

2. Pocrexnanzopy usmepsath smuccuro BJIB cormacHo TexHuueckomy perna-
MEHTY, HE MIOAMEHsISI OLIEHKY MeOesl OLEHKON 00pa3lioB IUIUT.

3. Ilpou3BoauTensiM BBIYCKaTh IUIMTHI HE Xyxke El, 0OnUIIOBBIBATH IJIUTHI B
cootBercTBUM C [TaTenT Ne 2508191. [1nutel E2 u Xyke 10JKHBI UMETh MAPKHUPOBKY
noI0O0HYIO TOM, KaKk HallpuMep, Ha Ta0auHbIX U3EIHSIX.

4. Marepuan Uiy U3JEIUe JOJDKEH MMETh NacnopT, e yKa3aHbl MapaMeTphbl
0e30macHON KCIUTyaTaluu.
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5. MebenpmkamM OONHUIIOBBIBATH KPOMKH MEOENIBHBIX W IUIMTHBIX 3arOTOBOK,
3aJIeNTbIBaTh TEXHOJOTHYECKHE OTBEPCTHS, UCTIOIB30BaTh ISl 33 JHUX CTCHOK M JO-
HBIIIEK 00JIMIIOBaHHBIE (OKpalleHHbIE) ¢ 00euX CTOpOH MUTHI, 6o JIBII Mokporo
croco0a.

6. Poccrannapty BHectu usmeHnenus B 'OCT Ha kamepHBIA METOI, TPEAYCMOT-
PETH OOJIUIIOBKY BCEX KPOMOK HCITBITYEMBIX MaTePHAIIOB.

OAHOBPEMEHHOE BBIMIOJIHEHHE 3TUX MEPONPUATUI OyAeT BIOJHE COOTBETCTBO-
Bath npuHuunam 2017 roma —roga SKOJIOT'UU!

YJIK 674.817-41:674.816.3
O apeBecHbIX KOMIO3MUMOHHBIX MaTepHaaax OJmKalmero Oyayuiero

A.A. Jleonoeuu
Canxm-Ilemepoypeckutl 20Cy0apcmeeHublll 1eCOMEXHULeCKULl YHUsepcumem umenu
C.M. Kuposa

Ymounenvr omoenvuvie nonamus 6 ceasu ¢ MoOUPUUUPOBAHUEM OpPeBEeCHbIX
naum. Ilpeonosxceno ousepcughuyuposams mexHonro2ur0 naum 0as ONepamueHoll pe-
aKyuu Ha UsMeHeHue PblHKA, NOsNeHUe HO8bIX nompebumeneu.

MeGenbHasi MPOMBIIUIEHHOCTh Kak ocHOBHOM notpebutens JICII ¢ Bo3pacTato-
IIEH MHTEHCUBHOCTBIO MCIIOJB3YET U JAPYrHE BUIbI IPEBECHOIUIUTHBIX MAaTEPHUAJIOB
(MDF, HDF, OSB u np.). Tem He MeHee, cymmapHbIii 00beM Boimycka JICIT B Haei
CTpaHe HapacTaeT, OCBAMBAIOTCS HOBbIE MPOeKThl. OTHAKO HEesIBHAS MpoOsiemMa cObITa
B OJIMDKAMIIINE TO/IbI ¢ HEM30EKHOCThIO HAYHET MPOSBIATHCS [1].

KpeatuBabiMm npousBogutensim JICII mpeactouT 03a00THTHCS pacHIMpEeHUEM
PBIHKA, TTOMCKOM HOBBIX 00JIacTel MCIOJIb30BAHMS TIJIUT, aJanTaueid CBONCTB CBOSH
OPOAYKIIMM K HOBBIM 3ampocaM norpeodureneit. [locinennue no nmpoduiio croeit nes-
TEJIBHOCTU HE 3HAIOT MOTEHIMAJIbHBIX BO3MOKHOCTEN BAPUAHTOB IUIAT KaK HECyIle-
CTByrOIMX. HeBuaumas pyka pblHKa B OTHOIICHUH HEKOTOPHIX BUIOB MOAUPUIIUPO-
BaHHBIX IUIUT MOKA €lle He MoOyArIa TPOU3BOAUTENEH U MOTEHIIMAIBHBIX MMOTPEOU-
TeJeil K B3aMMOINIOHUMAHHIO ¥ K B3aUMHOMY COTPYAHUYECTBY B MaciliTabax OTpaciu.

[IpencraBnsieTcst 1enecooOpa3HbIM CPAaBHUTEILHO HOBBIM BHJAM JIPEBECHOII-
JUTHBIX MaTE€pUajIoB NPUAATh CBOWCTBA, KOTOPBIE MO3BOJAT UX MCIIOIB30BaTh B CY-
JI0- U BarOHOCTPOEHUH, B CTPOUTEINILCTBE CEMAIbHBIX 00BEKTOB. 11 3TOrO Ha CTa-
JIUU MIPOEKTUPOBAHUS MOTPEOYyeTCS BHECEHHUE ONMPEEICHHBIX KOPPEKTUB B TEXHOJIO-
THIO ¥, BEPOSITHO, IOTIOJTHUTENbHOE 000PYI0BaHHUE.

AKTyaJnbHbIM CTAaHOBHUTCSI HEOOXOAMMOCTh ONPENEIUTh TAK HA3bIBAEMYIO «JI0O-
POKHYIO KapTy» MO MPOU3BOACTBY MOIUMDHUIIMPOBAHHBIX PEBECHOITUTUTHBIX KOMIIO-
3UIMOHHBIX MAaTEPUAIIOB C HOBBIMM CBOMCTBaMHU. B mopsake mOCTaHOBKM BOIIPOCA
KOCHEMCS CTPYKTYPUPOBAaHMS BO3MOKHBIX HampasieHuil. PaccmoTpenue 00Jbloi u
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CIIO)KHOM MpOOJeMbl HaYHEM C YTOYHEHHs] HEKOTOPBIX MOHSATHI M OCHOBHBIX Ha-
npaBJieHuil MOIUPUIIMPOBAHUS.

Mpb1 BbIieNIsIEM TpU OCHOBHBIX HAMpaBlICHUS: a) MPUAAHUE HOBOTO IIEJIEBOTO
CBOICTBa; 0) MOBBIIIICHUE YPOBHS KauecTBa; B) JIOCTHXKEHHE HSHEPro-u pecypcocode-
pexenusi. VMmerorcs B BUIY pEUENTYpHbIE M TEXHOJOTMYECKHE BO3JCUCTBUS Ha
CTPYKTYPHBIE DJIEMEHTHI ILTUT, & TAKXKE U3MEHEHUE Mpollecca, TIaBHBIM 00pa3oM, Ha
CTaJIMM BBEACHUS MOIU(PUKATOPA U HA CTAJANH TOPSIYETO MPECCOBAHUS TLITUT.

Moouguyuposanue — mepomnpusTe (IpolecC, MPOILEaypa) BUAOM3ZMEHEHUS
O0BEeKTa AJsi JOCTHXKCHUS LIEJIEBBIX CBOMCTB, CTPYKTYpbI, TEXHOJOTHUU JPEBECHOTI-
JUTHBIX MaTepuasioB. He ciieryeT B 3TOM CMBbICIIE yHOTPEONSTh CYLIECTBUTEIBHOE
Mooughurayusi, Kak OTHOCSIIEECS K YK€ JOCTHUTHYThIM Kay€CTBEHHO pPa3Iu4HbIM
Pa3HOBUIHOCTSAM 0a30BOT0 BUJa. Pe3ynbTaT MOaM(UIIMPOBAaHUS MOXKET OBITh ONKMCAH
C MO3ULIMHA KaYyeCTBA, KOTOPOE BBICTYNAET KaK KOMOMHAIMS OLIEHOK CBOMCTB JIpEBEC-
HBIX TUTHT.

dopMaibHble ONpPEAEICHUs, KOTOpPbIE NMPUHATHI HAMM JUIS PacCMaTpUBAEMON
00J1acTy 3HaHUs, BKIIOYAIOT CJIEAYIOIINE TOHSITHUS.

basoeasn opesecnas niuma — 310 TIKMTA, BCE MapaMeTpbl KOTOPOH JiexkKaT B per-
JaMEeHTUpYeMbIX mpenaenax. OHa BblpabaThIBae€TCsl HAa JEUCTBYIOUIUX MPEANPHUATHIX
U B HalleM CIy4yae CIYKUT KOHTPOJEM JUIsl OLEHKU 3(PPEKTUBHOCTH KOHKPETHOTO
MeTOo1a MOIU(UIUPOBAaHUS B OTHOIIEHUH OCHOBHBIX IIOKa3aTeJeH.

Mooughuyuposanuas nauma — 310 MaTepual, MoKa3zaTealu KOTOPOro:

a) BKJIFOYAIOT Ka4e€CTBEHHO HOBBIN 11€JIEBOM MapaMeTp. ITOT mapameTp omnpee-
JSI€TCS HOBOM 00JIaCThIO MCIONB30BAaHUA U 33/1a€TCS IEUCTBYIOIMMH HOPMAaTHUBAMHU
B 3TOM oOnactu. Hanmpumep, UCHONb30BaHHbIE TUIMTHI B CTPOUTEIBCTBE B KOHKPET-
HBIX KOHCTPYKIUSAX JTOJKHBI yIOBIETBOPSITH TpeboBanusam HIIb 251;

0) Jexar B paMKax perjiaMeHTUPYEMbIX MPEENIOB, HO XOTs Obl OIMH NapameTp
OKa3bIBAETCA BBILIE BEPXHETO MpeJea 3a CUET PEeLENTYPHOrO UM TEXHOJIOIMYECKO-
ro npuema. Harmpumep, mpo4HOCTh HAPYKHOTO CJI0SI IUIUTHI O] JAMUHUPOBAHUE JIJIS
YCIIOBUH 3KCIUTyaTaluu (CIy»Obl) U31eusl JOJKHA ObITh CYIIECTBEHHO BBIIIE U Xa-
PaKTEepU30BATHCS BOJOCTOMKOCTBIO;

B) COOTBETCTBYIOT 0a30BO IUIUTE, HO U3MEHEHUSIMH COCTaBa JOCTUTAETCS CYy-
IIECTBEHHOE PHEPro- M pecypcocOepekeHne nmpousBojcTBa. Hampumep, cHuxeHue
miorHoctr JICII mo 400 kr/m° 6e3 motepn YPOBHSI CTaHAAPTHBIX ITOKAa3aTelen 3a
CUET CO3[]aHusl JOMOJTHUTEIBHOIO KOJUYECTBA MPOCTPAHCTBEHHBIX CIIMBOK B CTPYK-
Type TUIUTHI HE TOJIBKO CHU3UT PACXOJ APEBECHOIO ChIPhs, HO U MOBBICUT TEIJIOU30-
JSIUMOHHBIE TAPAMETPHI TITUTHI.

L]enesoii napamemp — 3TO MapameTp, KOTOPbIA HEOOXOAUMO MPUBECTH B COOT-
BETCTBHE C TPEOOBAHUSIMHU Il BO3MOKHOCTH UCIOJIb30BAaHUS TJIMTHI B HOBOM o0ac-
TH, TJI€ TIPelyCMaTPUBAIOTCA OTPAHUYEHUS MO JAaHHOMY HapameTpy; LEJEeBbIM SBIIS-
€TCs TaK)KEe NapameTp, 0 KOTOPOMY OLEHUBAIOT YIy4YlIEHUE KaYECTBA WU SHEPro- U
pecypcocOepexeHusl.

Obvexkm uccnedoséanusi — MpoIece, SBICHUE WM yCTPOMCTBO, MOPOXKIAIOIIEe
npoOJIEMHYIO CUTYAIMIO M CIyXalllee JJI1 U3y4YEeHUs WM COBEPIICHCTBOBAHUS B CO-
OTBETCTBUU C 11eTbI0. OOBEKTOM MOXKET OBITH 00pa3el ApeBEeCHON IIUTHI, MOAUDU-
KaTop, YCTPOICTBO, TexHoJoTus. [Ipedmem uccredosanusi — COBOKYIHOCTh PpoOIeM
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W 3a/1a4, pEelIaeMbIX HAyKON B KOHKPETHOUW oOnacTu. MIHOTJA 3TH MOHSATHS CMEIIH-
BAIOT.

CmpykmypHvltl 1emenm — TMPEACTaBIsET COO0N JIPEBECHYIO YaCTHUIly, CTPIHI,
TEXHUYECKOE JIPEBECHOE BOJIOKHO; B OTJIMYME OT aHATOMUYECKOTO MOHATHUS HUCIIOJb-
3yeTcsi MpHU PACCMOTPEHUH MeXaHu3Ma mintooOpazoBanust coorBercTBeHHO JICII,
OSB, JIBII mimm MDF.

[Ipu pa3paboTke peuentypsl U TEXHOJIOTMU MOAUGHUIMPOBAHUS KOHKPETHOIO
BUJIA TUIT NPUXOJUTCS ONUPATHCS HA 3HAHMS B IIMPOKOM MX Auana3zoHe. B yacTHo-
CTH, WCIOJB3YIOTCS 3HaHUA (DaKTHUECKOro Xapakrepa (HampuMep: H3BECTHO, YTO
MSITKHE PEBECHBIC TUTMTHI OoJiee MmokapoonacHsl, yeM cBepxTBepzsie [IBII), 3Hanus
MPOLIETYPHOTO XapakTepa (HAmpuMep: M3BECTHO, YTO MPOAODKUTENIBHOE TEIJIOBOE
BO3JICHICTBHE B MPUCYTCTBUM KUCIOTOOOPA3YIOLIEro aHTUIIMPEHA MPUBEAET K Pa3Bu-
TUIO JAECTPYKUUH M TAJACHUI0 COOCTBEHHOM MPOYHOCTH APEBECHOTO KOMIIOHEHTA),
3HaHMUS (YHKIMOHAIBHOTO XapakTepa (Hampumep: 3HaHUS ypaBHEHHS PETPECcCHH,
CBSI3bIBAIOLIEE IPOYHOCTH C OCHOBHBIMHM IapaMeTpaMH MPEeCCOBAHMS IUINT), 3HAHUS
00 aHanorusx (HampuMep: OTHE3alIUTHbIE CPEJCTBA JUId TKaHEM MOTYT OKa3aTbCs
npuroaabiMu 111 MDF) u np.

B cratse [1] paccMaTpuBarOTCs IUTFOCHI 1 MUHYCBI YIIPEKIAOIIETO PELIEHUS 110
BO3MOKHOMY MOAU(PHUIIMPOBAHUIO JPEBECHBIX IJIUT U 10 AUBEPCU(UKALIMUA TEXHOJIO-
MU UX IIponu3BoACTBA. OTMEYAETCs, YTO CTABKAa HA HOBATOPCTBO CBSI3aHA C HEKOTO-
pPBIMH 3aTpaTaMH, CTaBKa HA TPAJIULHUIO TAPAHTUPYET OTCTABAHUE U AK€ YXOJI C MO-
JIS1 KOHKYPEHTHOUW OOPBHOBI.

OO0BbekTOM MOIU(DUIIMPOBAHUSA, B IEPBYIO OUEPE/b, SABIISIETCS IPEBECHOE BEIle-
CTBO, JOJII KOTOPOro B abC. CyX. IJIMTax cocTaBiisieT mopsaka 85...90 mac. %. B
JIBII mokporo crnoco6a mpou3BoOJICTBa 3Ta J10Js moBbIimaercs 10 97...99 mac. %. K
pelIeHUI0 MPoOJIeMbl TPaBUIIBHEE BCETO MOAXOAMTH, UCXOs U3 PEAKIIMOHHOM CIIO-
COOHOCTH JAPEBECHBIX KOMIIOHEHTOB B OTHOLIEHUH MOIU(PHUIMPYIOMIUX CPEICTB.
CrnenyeT u3bICKaTh TaKHE CPEJCTBA U TAKUE YCIOBUS, YTOOBI HEOOXOAUMBIE B3aUMO-
JNEUCTBHS U NPEBPALLECHUS ITPOU30LLIM B paMKax ONEPALM TEXHOJIOTMYECKOTO Mpo-
necca, 0COOEHHO TpU ropsiYeM MPECCOBaAHUM JIPEBECHBIX IUIUT. B 3TOM citydae Oyner
JIOCTUTHYTa CTaOUJIBHOCTb CBOMCTB M JOJTOBEYHOCTH CO3/1aBa€MOr0 MaTepuaja, a
Takke oOecreueHa peHTa0eIbHOCTh POy KIIUH.

[Torpeburenbckre CBOMCTBA IUIUT YIYYIIAIOT yTeM BO3JAEUCTBUS Ha JPEBECHOE
BEILECTBO, a TaKXke Ha cBssymolee. LleneBbie 100aBKU YCKOPSIOT OTBEPKACHHUE, Y-
TyOJSI0T KOHBEPCHUIO, MUHUMHU3HUPYIOT BBIXOJ HU3KOMOJIEKYJSIPHBIX MPOAYKTOB,
ocodenno CH,0. B Gosee pagukaabHbIX 3a/1a4aX MOXKET MOTpeOOBaThCS MEPEXo/] Ha
WHOE CBsI3ylollee (Hanpumep, Ha OCHOBE U30I[MAHATOR).

B KOMIO3UINIO U3rOTOBIISIEMOM TUIMUTHI MOTYT BBOJIUTHCA JOOABKH, BHICTYIAO-
[I1€ HAMOJHUTEJIEM WUJIU BKYIIUM. B pemeHun 3agaun CHUXKEHUS MJIOTHOCTH TUTH-
Thl B KOMIIO3ULIMIO MpU (POPMHUPOBAHUHU KOBpaA MPeyCMAaTPUBAIOT BBEIACHHE BCICHU-
BAIOIIETOCS IMEHOIOJIMCTHPOIIA, B YaCTHOCTH, 10 crtoco0y [2]. ['oxbl cirycts ata uaes
Obl1a KCTIOJBL30BaHA OJHOU 3apyOekHOU (HUPMOIA.

BcenennBaromuics: TEpMOINIACTUYHBIN ITOJIMMEP MOXHO 3aMEHUTh Ha TEpMOpe-
AKTUBHBIN, JOMOJHUTEIBHO BBIMTOJHSAIOMNN (PYHKIHIO TPEXMEPHOTO CBSA3YIOILIETO.
M3BecTHBIN MaTepuan «BOILIaH» MOAPOOHO omrcaH B MoHorpaduu [3].
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Bo3MmoskHbIE TPUHITUTIEI MOAU(PUITUPOBAHMS JPEBECHBIX IUTUT HA OIBITE OJHOTO
aBTOpa MpuBeNIeHbI B KHUTax [3, 4]. [I[puHUIUIIBI MOTYT pa3BUBATHCS U CIYKUTh UHCT-
PYMEHTOM Ipu pa3paboTke crocoO0B U COCTABOB MPH CO3/IaHUU JPEBECHBIX TUIUT C
KOHKPETHO 3aJlaHHbIMU CBOMCTBaMH. PacCMOTpHM TOJBKO OAMH TPHUHIUI SHEPro-
cOepeKeHus 3a CUET U3bICKaHUSI COOTBETCTBYIOIMX CBOMCTB 11€JIEBOT0 MOIU(UKATO-
pa.

Wnes mpuHIUIa COCTOUT B PEIICHUH TEXHUYECKOTo MpOoTUBOpeuund. Tak, eciu
MIPUTOTOBJICHHE W BBEJICHNE MOAN(PUKATOPA B TEXHOJIOTHUECKYIO JIMHUIO TPEOyeT yc-
TaHOBKHU JIOMOJIHUTEIBHOTO 000pynoBaHus (yCJIOKHEHUS), TO PEUICHUE CIEAYyeT UC-
KaTh B YIPOIICHUH AJIEMEHTOB 3TOW JUHUHU. Eciin monoHuTeIbHBIE T0OaBKH TI0 pa3-
paboTaHHOU pelenType MOBBIIAIOT 3aTpaThl (yAOpPOXKAIOT), TO CUIBHOE pEIIeHUE
JIOJDKHO HaXOJIUTHCS B YACHIECBICHUHA KOMITO3UIIMU. Y CIICIIHOE MPEO0JICHUE MTO00-
HBIX MPOTHUBOTIONOKHOCTEH OTHOCHTCS K CHJIBHBIM H300pETaTEIhCKUM PEIICHHUSM.
YacTuuHble ¥ MOBEPXHOCTHBIC PEIICHUSI CIIOCOOCTBYIOT peaju3alvi U, CMOTPS IO
TEXHUYECKON M DKOHOMUYECKOW CUTYyallMd Ha MPEINPHUSTHU, MOTYT CKOpee HalTH
yTh K OCBOCHHIO, YEM PAJUKAIbHBIC U CUJIbHBIE N300pETECHUS.

Ecnu pernienue 3agadu MCMOJIb30BaHUS MOAUQPHUKATOpA IO MPSIMOMY Ha3zHaye-
HUIO YJIOpOKaeT (YCIOXKHAET) MPOU3BOACTBO, TO HY>)KHO BBISIBUTH CIIEIU(DUKY 3a7a4u
C TeM, YTOOBbI M3BICKaTh BO3MOXKHOCTh YACHICBUTH (YIPOCTUTH) TEXHOJOTUYECKUN
npotecc. [Ipu aToMm creayer 1o0uThesa 3pdexra HenoCPEICTBEHHO y U3TOTOBUTENS, a
HE TOJIbKO y moTpeburens. [lo3uius «moTpeduTesnb MmiaaTuT 3a BCE» Ha (POHE KOHKY-
PEHTHBIX TMPEIIONKEHUN TOPMO3HUT, @ WHOT/IAa M MCKJIIOYaeT BHEAPCHUE KOHKPETHOM
pa3pabOTKH.

B xone pemenns neneBou 3aaun CO3AaHUs IPEBECHBIX TUIAT MMOHMKEHHOW T'O-
PIOUECTH, 0Ka3aJIOCh BO3MOXKHBIM JIOCTUYb SKOHOMMH dHEpro3arpar. TepMoMeXaHHU-
YECKUMHU UCCJICIOBAHUSIMU TEXHUYECKOTO JIPEBECHOTO BOJIOKHA, 00pabOTaHHOTO OT-
HE3aIIUTHBIMU CPEICTBAMH, YCTAHOBUIIM CHUKEHUE TEMIIEpaTyphl pa3MsTdYeHUs BO-
JIOKHA U TEM CaMbIM TOKAa3aJi, YTO COCTaBhI (CPENCTBA) BHICTYIAIOT B KAYECTBE TEX-
HOJIOTHMYECKUX TutacTudukaropoB. COBMECTHOE WX JEHCTBHUE TO3BOJISIET CHU3HTH
JABJICHUE TOPSYETO MPECCOBAHUS ITUT B JIBAa pa3a MPU OJTHOBPEMEHHOM IOBBIIICHUH
WX IIPOYHOCTHU (PUCYHOK).

[To ycnoBusiM OTHE3aUTHOTO JeUCTBUS d(DPEKTUBHBIC AHTUITUPEHBI TPEOYIOT
CHI)KCHUSI TEMIIEpaTypbl TOPSYETO MPECCOBaHMS IUMT. BMmecTe ¢ BO3MOKHOCTBIO
CHW)KCHUS JaBJICHUS U HEOOXOAMMOCTBIO CHUKEHUS TEMITepaTyphbl TOPSIETO MPECCo-
BaHMSI PEKUM M3TOTOBJICHUS IUTUT MIPH PEIICHUH IIEJICBOM 3aa4l — OTHE3AIIUThI Ma-
Tepuaja — CTAaHOBUTCA OoJiee MSATKUM, OJlarojapsi 4yeMy MOKHO HCIO0JIb30BaTh 000-
pPyJOBaHUE C TOHMKEHHBIMU MMapaMeTpaMu U 3a MpejieslaMi aMOPTU3alIMOHHOTO CPO-
Ka ciaykObl. OTMeUYeHHass 0COOCHHOCTh OTHE3AIIUTHBIX CUCTEM IO3BOJIMJIA PA3BUThH
MOUCK JTaJbHEHIIEH TeXHOJOTUYECKOM MOJIb3bl B MPUMEHEHUH 3(P(HEKTUBHBIX aHTH-
MTUPEHOB.
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Pucynok. IIpounocts ornesammumeHssix /JIBII B 3aBHCMMOCTH OT yIEIBHOIO
TABJICHUS TPeccoBaHUs (MyHKTHUP — TUTUTHI 0€3 orHe3amuThl): 1, 3 — mIuThI ¢ TepMO-
00paboTKoi; 2, 4 — mIUTHI 6€3 TepMOOOPaOOTKH

YcraHoBUIIM, YTO B CHITY TUTACTH(DUIIMPOBAHUS U XUMHUYECKOTO B3aMMOJIEHCT-
BUSI TIPEICTABIISIETCS BO3MOXKHBIM CHU3UTHh YPOBEHb TPEOOBaHUIA K MPOIIECCY pa3Mo-
Ja, AOIycKasi 0e3 MoTepu KauecTBa TUIMT MCTOb30BaTh (Ppakiuu 6osiee rpyooro mo-
Mosia. Ha 3T0 yKka3wiBaloT JaHHBIC TAOIMIIBI MO MPOYHOCTH ITUIMT, MOJYYCHHBIX U3
MacChl IPEBECHBIX BOJIOKOH Pa3IMYHOM CTETIEHH Pa3pabOTKHU.

Paznmuune B MpOYHOCTH TUIUT, OTIIPECCOBAHHBIX B MPUCYTCTBUU MOAU(UKATOPA,
U3 XOPOIIIO pa3pabOTaHHOTO JIPEBECHOTO BOJIOKHA, M TAKUX K€ TUIMT U3 BOJIOKHA TPY-
00ro0 MOMOJa OKa3hIBACTCS HE CTOJb 3HAUMTEIBHBIM, KaK 3TO MOXKHO OBIIIO OBI OXKU-
JIaTh U3 OMbITAa MPOMBINUIEHHOTO npou3BoacTBa IBII. C pocTtom Temneparypsl rops-
4ero MpecCcOoBaHMS ITO pa3iNure YMEHbIAaeTCs U OyKBaJbHO CXOJIUT HA HET, COCTaB-
nss ipu Temneparype 210 °C seero 3 %.

Takoe e pazIudyue Mo MPOYHOCTH IS KOHTPOJBHBIX TUIMT U3 JIBYX Macc HC-
XOJIHOTO BOJIOKHA (0e3 MoaudukaTtopa) OKa3bIBA€TCS JOCTATOYHO OOJIBIIMM U CO-
xpansiercst Ha ypoBHeE 20 %, HECMOTpS Ha MPEIETbHO BHICOKOE MOBBIIICHUE TEMITEpa-
Typbl TipeccoBanusi. TO €CTh MPU U3TOTOBJIICHUH TIJTUT B MPUCYTCTBUU JAHHOTO KOH-
KPETHOTO MOJU(UKATOPA MOXKHO OTPAHUYUTHCS BBIPAOOTKOW BOJIOKHA TPyOOi CTe-
MIEHU MOMoJIa 0€3 MOTEPH KauyecTBa TUIUT M TEM CaMbIM COKPATUTh 3aTPAThl dJEKTPO-
OHEPTrUU Ha pa3Modl. JIOTOTHUTEbHASI SKOHOMHUSI SHEPTUU BO3MOJKHA 32 CUET CHUKE-
HUS TEMIIEPATyPhl TOPSYETO MPECCOBAHUS TITHT.
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Tabmuia — [IpoYHOCTh MITUT U3 IPEBECHOTO BOJIOKHA PA3IMYHON CTETICHH ITOMOJIA

Temmepatypa Paspymatomiiee HanpsHKeHUE P U3THOE, Paznmuia
npeccoBanus, °C MlIla, npu ko3 durmente pazmosa B IIPOYHOCTH, %0
11,3 | 35,1
MonuguuupoBaHHOE BOJIOKHO
160 34,6 47,8 28
190 47,7 54,3 12
210 53,7 55,2 3
VcxoHOE BOJIOKHO
180 18,8 31,1 42
220 29,4 36,6 20
240 34,2 42,6 19

[IpuBeneHHBIN TPUMEP WILTIOCTPUPYET BO3MOKHOCTD NP KOMILJIEKCHOM H3y4e-
HUHM LEJIEBOr0 MOJIU(pUKATOpPa YCTAaHOBUTH WM JOIMOJIHUTEIBHO CO3/aTh IPU €ro
CHUHTE3€ TEXHOJIOTMYECKUE MTPEUMYILECTBA, KOTOPHIE JTOJIKHBI IPOSBUTHCS B IIPOLIEC-
Ce M3rOTOBJICHHUS JIPEBECHOIUIMTHBIX MAaTEPUAIOB U MOAU(PUIIMPOBAHHBIX IPEBECHBIX
IUIUT. B KOHKPETHOM BapHaHTE MOKHO CHU3HUTH MapaMeETPhbl OPSYEro MPECCOBAHUS
IUTUT, @ AMEHHO COKPATUTh HE TOJIBKO PACXOJl YHEPTUU HA U3TOTOBJICHHUE ITPOAYKIIUH,
HO YIOPOCTUTBH PEXKUM IKCIUTyaTalli OO0OpYIOBaHUS M COOTBETCTBEHHO OpPraHHU30-
BaTh MMPOU3BOJCTBO JIPEBECHBIX INIUT HA MEHEE MOIIHBIX IIPECCax.

CrnepoBatenbHO, MpU pa3pabOTKE LEIEBOr0 MoAM(UKATOpa B €ro pelentypy
CJIeAyeT 3aKJIabIBaTh TaKUE BEIIECTBA, KOTOPHIE MO3BOJISIOT, HIOMUMO JTOCTHKEHHUS
LIEJIEBOTO KAayecTBa ILIUT, 0O0OECIIEUnBATh YCIOBHS JJI SHEPIo- U pecypcocOeperaro-
IIUX MPOLIECCOB.
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1. JleonoBuu A.A. O HEOOXOIUMOCTH MOIUDUIIMPOBAHUS JPCBECHBIX TUIUT //
CocTosiHME U TEpCIEeKTUBBl Pa3BUTHS MPOU3BOJICTBA ApeBecHbIX MmiuuT / Ilox pen.
E.IL. T'nyroBoii: CO. nokin. 19-it MexayHnap. Hayd.-mipakT. koH(., 16—17 mapta 2016
r. — bama6anoso: 3A0 «BHUUJIPEB», 2016. — C. 21-28.

2. A. c. 481456 CCCP. Crioco® M3roToBJICHHUS IUIAT U3 APEBECHOI'O BOJIOKHA /
A.A. JleonoBuu. — 1975, bron. Ne 31.

3. JleonoBuu A.A. Teopus u mpakTHUKa U3TOTOBJICHUS OTHE3ALIUIICHHBIX Jpe-
BECHBIX IIUT (MoHOTrpadus). — JI.: U3a-Bo Jlenunrp. yn-ta, 1978. — 176 c.

4. JleonoBny A.A. 21 npuHuun MoaudUIMpoOBaHus IPEBECHBIX KT OT JIeoHO-
Buua. — CII6.: U3n-Bo [lonuTexH. yu-ta, 2016. — 80 c.

5. JleonoBuuy Anonbd. MoaudunupoBanue apeBecHbIX MIUT: [IpuHumnel, mna-
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—92p.
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VYK 674.817 —332.83

00 3Ko010rHYeCKUX MPOOIeMax NPUMEHEHUS IPEBECHOIUIUTHBIX MATEPHAJIOB B
MAJIOATAKHBIX KUJIBIX 3[IaHUSX

B.B. Kucnawtii
000 «MI1» JJOM»

Cmasumcs eonpoc KOMNJIEKCHOU CUCMEMbL IKONO2UU HcuaUa.

CoBpeMEHHOE JKWINIIHOE CTPOUTENIBCTBO HCIOJIB3YyET MHOTO HOBBIX MaTepua-
JIOB U KOHCTPYKIHW U3 HUX. I CO31aHMs MaIO3TaKHBIX, ITPEXKIE BCETO KAPKACHBIX
Y MTAHEJIBHBIX JOMOB IPUMEHSIOT JPEBECHOIUIMTHBIE MAaTEPUAJIbl PA3JIUYHBIX BUIOB,
CBOMCTB M HasHaueHuW. Hampumep, B KayecTBe KOHCTPYKLMOHHBIX 3JIEMEHTOB HC-
HOJIB3YIOT (paHEPy U OTIEIbHBIEC BUABI IPEBECHOCTPYKEUHBIX IUIUT, MSTKHE JIpEBEC-
HOBOJIOKHHUCTBIE TUIUTHl BBINOJHSIOT (YHKUMHU TEIUIOM3O0JSLMOHHOIO MaTepuala,
TMIICOKAPTOHHBIE IJIUTHl NIPUMEHSIOT JUIsl OOJIMLIOBKUA CTEH W T.N. M3roraBiauBaror
3TH IUIUTHI C UCIIOJIb30BAHUEM PA3JIMYHBIX CBA3YIOLIUX, CHOCOOHBIX BBIIEIATH BPE-
HBIE JIETY4YHE BEIIECTBA.

g oOycTpoiicTBa MOMELIEHUM JOMa TaKXXE HCHOJb3YIOT IPEBECHOIUIUTHBIC
MaTepuanbl (JJaMUHAT JUIsl TIOJIOB, U3TOTOBJIEHHYIO M3 TaKUX MaTEpHAIOB MeOEb),
JIMHOJIEYM, Pa3JIMYHbIE JIAKOKPACOYHBIE MATEPHANIBI, KOTOPBIE OKAa3bIBAKOT BIIMSHUE
Ha DKOJIOTHIO KUJIBIX TOMENIEHNI. B meproy sKcrutyaranuu 1oMa €ro 3K0JI0rust MO-
KET YXYAIIAThCA PAIOM BHEIIHUX (PAKTOPOB (M3TyUYEHUSIMH PaJOHA U MMPOAYKTOB €ro
pacnaza B 3aKpBITHIX MOMEIIECHUAX, T'e0(U3NYECKUMU aHOMAIMSIMHU YYacTKa 3a-
CTPOWKHM — MOA3EMHBIMM pPa3JIOMaMH, NEPECEYEHNAMH BOIHBIX IOTOKOB M JIp., CO-
CTOSIHUEM OKpY:Karollen cpeibl, UHQPACTPYKTYpHI U T.11.)

COBOKYITHOCTB JIPEBECHOIUIMTHBIX, IPYTUX CUHTETUYECKUX WU MOJMMEPHBIX Ma-
TE€pPHUAJIOB, UCMOJIb30BAaHHBIX MpPHU CTPOUTEIBCTBE U OOYCTPOHWCTBE MaJO3TAXHOTO
YKWJIOTO 3/1aHUs, U BHEIIHUX (PaKTOPOB, BO3JACHCTBYIOIINX Ha IKCILTyaTUPyeMoOe 3/1a-
HUE, 00pa3yeT KOMIUIEKCHYIO CUCTEMY HKOJIOTUH KHUIIUIIA.

Ota cucTema /10 HaCTOALIEr0 BPEMEHH HE UMEET 0011el METOI0JIOTUH HUCCIIe10-
BaHUM, KPUTEPUEB OLICHKHU U, TeM OoJiee, IPUHLIUIIOB HOPMUPOBAHUS U KOHTPOJIS CO-
BOKYITHOTO (KyMYJISITUBHOTO) BIMSIHUA Ha 3Kojoruio skunumia. Ho criemyer otme-
TUTh, YTO €BPOIECUCKUE CTpaHbl YK€ 03a00THIHUCH 3TOU mpobiieMo. B nanHoi cu-
Tyalliyd Ba)KHO HE TOJBKO 00OCHOBBIBaTH M oOecneunBaTh [IJIK st kaxxmoro mpe-
BECHOIUIUTHOTO Marepualia U JAPYyruX MaTEpPUaioB JUIsl KUJIUIIHOTO CTPOUTEILCTBA,
HO TaK)K€ HOPMHPOBATH MPEIEIBHO AONYCTUMYI0 HachimeHHOCTh ([T/IH) sxubix mo-
MEUIEHUN 3THUMHM MarepuajlaMd U yCTaHABJIMBATh HEOOXOJUMOCTH 3KOJIOIMUYECKOU
NACIIOPTU3ALUY KUJIBIX 31aHUM M MOMELICHUM IIEpe] CAa4Yer UX B DKCILIyaTaluuIo U
00s13aTeIbHOEe MH(POPMUPOBAHNE UX BIIAJICNIBLIEB O MPAaBHIAX 00€CIEYeHHs HKOIOT H-
YecKOi 0€30MacHOCTH B MEPUOJ IKCIUTyaTalliH JKUJIHINA B MACHOPTE KUJIOTO MOMe-
HIeHUs (KBAPTUPBI) WIH MATIOITAKHOTO JIOMA.
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YK 658.562:674.815

Ocob0enHocTH cepTUGUKANNM IPEBECHBIX MATEPHATIOB
B EBpone, Poccun, CIIIA

B.A. Bapoonos, U.B. Bapoonos
000 llenmp no cmandapmuszayuu reconpooykyuu «Jleccepmuray

Paccmompenvr obnacmu cepmughuxayuu opesecnvix mamepuanog u nopsook
pecucmpayuy 0eK1apayuii 0 COOmeemcmseuu 3as6s1emou npoOYKYUu.

[lo mannmatuee MHCTUTYTA MCCaenoBaHus IpeBecuHbl M. Bunmbrensma Knay-
muna (WKI) u MHOrouncineHHbIM 3ampocaM J1epeBoo0padaThIBAIOIINX MPEATPUITHIA
Poccuiickoit ®enepanuu, Pecriydnuku benapych, YkpauHbl BeaylIue CreluaIncThl
WKI akagemuun (I'epmanus) u OOO «lleHTp mo crangapTU3aIUuU JIECOMPOIYKIIUU
«JleccepTuka» opranuzoBanu u nposenu 14 — 15 HosiOpst 2016 rona BepBbie HEMETI-
KO-POCCUMCKHUI MEKyHapOIHBIM CUMITO3UYM: «JlpeBecHbIe MaTepHalibl: TPEOOBaHUS
u ceptudukanus B EBpone, Poccuu, CIIAY.

[enbto cumnosnyma ObUIO TPEAYCMOTPEHO:

— PacCMOTpPEHUE COBPEMEHHBIX U MEPCIEKTUBHBIX TPEOOBAHUMN IO cepTU(UKa-
MU ApeBecHbIX MaTepuaioB B pamkax CARB- perymuposanus (CLIA);

— cepTuduKanus, IEKJIapUPOBAHHE W MAapKUPOBKA JIPEBECHBIX MAaTEPHUAJIOB B
cucreme ceptudukanuu EBpocorosa (CE);

— COCTOSTHUE XMMHUYECKON 0€30MMaCHOCTHU JIPEBECHBIX IUIHT, (haHephl, MeOen Ha
npeanpusatusax Poccuu, Pecniyonuku benapyck, Ykpaunsl no ganHeiM Pocnorpe6-
HAJ30pa U IPEJIOKEHUS] IO PELIEHUI0 MPOOJIeM 3KOJIOTHUECKON 0€30MacHOCTH Jpe-
BECHBIX MaTEepUaJIOB;

— crienuduka cepTudUKalUU U JeKiIapupoBanus npoaykuuu B Poccun u Tamo-
YKEHHOM COI03€;

— aHAJIM3 HOBBIX MEXTOCYIAPCTBEHHBIX CTaHIAPTOB HA METOABI ONPEACICHUS
BbIIeTICHUST (popManbJerua U APYruxX BPEAHBIX JIETYYUX XUMHUYECKUX BEIIECTB U3
JPEBECHBIX MaTEpHUajIOB METOJIOM ra30BOTO aHaln3a, Nep(opaTopHbBIM METOAOM U C
UCITOJIb30BAaHUEM KJIMMAaTHYECKOM KaMephl. PeneBaHTHOCTH (aI€KBAaTHOCTh) 3THX
CTaHJIAPTOB C aHAJIOruyHbIMU cTanjaapTamu EN, [SO;

— OMBIT AKCIUTyaTalMK J1abopaTopHOro 0bopynoBanus, usrorosieHHoro OO0
LCJI «JleccepTukay, Mo onpeaeaeHu0 TOKCUHYHOCTH APEBECHBIX MAaTEPHUAJIOB U IMEP-
CHEKTHUBBI MMOCTABOK MPUOOPOB ra30BOT0 aHAIW3a, KIMMATHYECKUX Kamep U nepdo-
paToOpOB Ha POCCUMCKUE NPEMTIPUITHS;

— KOHCYJIbTAIIMM YYACTHUKOB CUMIIO3MyMa CO CTOPOHBI BEAYIIUX CIIEIIUATUCTOB
WKI, OO0 «ICJI «JIeccepTukay mo Bompocam nporpaMMmbl CUMIIO3UYMa;

— 03HAKOMJICHUE YYaCTHUKOB CUMIIO3UyMa C 000OPYIOBAHUEM AKKPEIUTOBAHHOM
HcneiTaTtenbHol nabopaTopueil apeBecHbix miuT u panepsl OO0 «JleccepTukay.

1o mpepnoxxennto WKI Ha cumnosnym npuriamensl Bece npeanpuarus Pocenn,
benopyccuu, Ykpaunsl, kotopbie cotpyaandaroT ¢ WKI no CARB- perynupoBanuto
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u ceprudukanuu B cucreMe EBpocorosa, a Takke pocCUNCKUE MPEANPUATHUS, TIaHU-
pyroILIMe 3aKIF0YUTh KOHTpakThl ¢ WKI.

[IpennoceuIKoil 11 OpraHu3aldd U NPOBEACHUS YKAa3aHHOTO CUMIIO3UyMa B
Poccutickon @enepanuu sBUIMCh, HA HAIIl B3I, CEMb IIPUYNH:

1. Bc€ Bo3pacraronuii MHTEpeC MPOU3BOAUTENEH APEBECHBIX IUIUT U (aHephl
Poccuu, Peciyonuku benapychk, Ykpaunsl B skcnopTe npoaykuuu B ctpanbsl EC u
CIIA. B Hacrosiiee Bpemsi 6osiee 60 nmpeanpusTHil Ha3BaHHBIX TOCYAAPCTB UMEIOT
koHTpakThl ¢ WKI Ha ceprudukanuio cBoeil mpoaykiuu mno tpedoBanusim CARB-
perynupoBanus U CE-mapkupoBku. [IpuMepHO Takoe ke KOJIMYECTBO MPEANPUITHI
IUIAHUPYIOT 3aKIIOYUTh MOJ00HBIE cornameHud. [lo pesynpraraM KOHCYJIBTALMA
mexy Fraunhofer WKI u OOO IICJI «JleccepTukay ObLUIO JOCTUTHYTO COTJIacHe Ha
IIPOBEJECHNE HACTOSALIErO CUMIIO3UyMa U npuHATa [Iporpamma, kotopass mpenbssie-
Ha yYaCTHUKAM.

MpbI BbIpakaeM HCKPEHHIOI OJarogapHOCTh PYKOBOAMTENSAM U COTPYIHUKAM
Fraunhofer WKI — Taponeny IllBaOy, bertune Meiiep, Meiictpunry Oinusepy,
benpna Matuacy, Maliky Maronuny, Hatanse Hyru, Enene IllapTtaep, koTopsie jto-
0€3HO COTJIacCHJIMCh MOJATOTOBUTh CTaTbU B COOPHUK HAYYHBIX TPYJIOB U BHICTYITUTH C
JOKJIaJIaMHU 110 TEME CUMIIO3UYyMA.

2. OnbIT, HAKOIUJICHHBIM akKKpeAuTOBaHHBIMU VcnbiTarensHoil 1aboparopueil u
Opranom 1o ceptudukanuun OO0 «JIECCEPTUKAY, 3a nepuon ¢ 1992 rona B mpo-
BEJICHUN HMCTBITAHUNA U CEPTUPHUKALNUUA APEBECHBIX MATEpPUAIOB, MEOEIM U CUCTEM
MEHE/KMEHTa KauecTBa 1o 3asBkaM 765 npennpusatuil Poccuu u 3apy0OeKHbIX CTpaH.
[Ipu 3TOM, B IIpoliecce MOATOTOBKU M CePTU(UKAIIMN CUCTEM MEHEIKMEHTa KayecT-
Ba (CMK) Ha poccuiiCKUX NPEANPUITHSIX 110 MPOU3BOACTBY APEBECHBIX MAaTEPUATIOB,
Mebenu u xummudeckux peaktuBoB Opran no ceptudpukaunn CMK AHO LCJT «Jlec-
CEPTUKA» BIEPBBIE PEATU30BANI TAKWE TJIABHBIE MHCTPYMEHTBI MEHEIKMEHTA KakK
CYIIIHOCTH YIIPABJICHUS, KOTOpasi COIVIACHO TEOPHHU YIIPABIICHMs PACCMATpPUBACTCA U
KaK MCKYCCTBO, U KakK Hayka, U Kak ¢yHKuus, U kak mnpoiecc [1]. [IpuBeném kpatko
Hallle TOHMMAHUE PA3JINYHbIX YPOBHEN yIPABICHUSA:

— YIOpaBJIEHUE KAaK HCKYCCTBO — A3TO CIOCOOHOCTbh KOJUIEKTHBA MPEANpPUATHS
(opraam3anun) 3¢ (HEKTUBHO TPUMEHSTH HA MMPAKTUKE HAKOIIJICHHBINA OIBIT, ONMUPAsCh
Ha W3BECTHBIC KOHIICTIIINH, TCOPHUH, IPUHITUTIBI, POPMBI M METOJBI NIl JOCTHIKEHUS
MOCTABJICHHBIX LIEJIEH U MTOJTHOTO PACKPBITHUS MOTEHIIMAIA KOJIJIEKTUBA;

— YOpaBJICHHE KaK HayKa MMEET CBOW NMPEIMET U3Y4YEHUs, HANPABICHHBIN Ha
O0OBSCHEHHE MPUPOJIBI YIIPABICHUYECKOTO TPYJa, YCTAHOBICHHUE CBS3EH MEXIy MpH-
YUHOW U CIEACTBUEM, BbISIBJIEHUE (AKTOPOB M YCIOBUH, MPU KOTOPHIX COBMECTHBIN
TPYZ JtofAeil cTaHoBUTCS Oosiee 3(PPEKTUBHBIM U MOJIE3HBIM;

— yOpaBiieHHE KaK (PYHKIMS peanu3yeTcsl MpeAnpUiTUSIMHU Yepe3 yIpaBlieHYe-
CKHME JICWCTBUS TAKUE KaK: IUIAHUPOBAHUE, OpraHu3alus, pacopsHKeHUe, KOOpInHa-
1Ysl, KOHTPOJb, MOTUBALIUS, PYKOBOJCTBO, KOMMYHUKAIIUU, UCCIEIOBAHUS, PUHSI-
TUE PEUIeHH, TOI00p KaApOB, 3aKII0YCHHE JOTOBOPOB;

— ynpasieHue kak npouecc, cornacio I'OCT P UCO 9001-2015 [2], Bkimrouaer
B ce0sl cuCTeMaTHYeCKOe OMpeIeIeHne, MEHEPKMEHT MPOLIECCOB U UX B3aUMOCHCT-
BUE TaKUM 00pa3oM, 4TOOBI TOCTUraTh HAMEUEHHBIX PE3yJIbTaTOB B COOTBETCTBHHU C
MOJINTUKOW B OOJACTH KayecTBa U CTPATETMUYECKUMU LEISIMU U KPUTEPUSMHU Pa3BU-

19



TUS NpeAnpusITHs (Opranu3anuu). MeHeKMEHT IPOLIECCOB U CUCTEMBI KaK €IMHOIO
I[EJIOTO MOKET JOCTUTaThCs Mpu ucnoiibdoBanuu nukia PDCA (ITnanupyit — [enait
— TIlpoBepsiit — [elictByif) [2] COBMECTHO ¢ OCOOBIM BHHMMaHHUEM K PHCK-
OPUEHTUPOBAHHOMY MBIIUICHHIO [2, 3], HAIIEJIEHHBIX HA KCIIOJIb30BaHUE BO3MOKHO-
CTEH U MPENOTBPAICHUE HEXKETATEIbHBIX PE3YyJIbTATOB.

B pesynbprare BHEAPEHUS M3JI0KEHHBIX MPUHLMIOB, MMPEICTABICHHBIX B 43-X
METOJ0JIOTUYECKUX MHCTPYKLHUAX, paspadoranHsix AHO LICJI «Jlecceptuka», dpup-
Ma «YBagpeB — XonauHr» Obuia ynoctoeHa [Ipemun IlpaBurensctBa Poccuiickoi
®enepauuu B obnactu kadectsa, a OAO «Dannpom», OOO «CrikThiBKapckuii Da-
HepHblil 3aBoay, OO0 «llepmckuit panepusiii komOuHATY, 3A0 I lmuTcnUdmpom»
cepruuupoBaiin ceou CMK B opranax no ceprudukanuu ['epmanun, IlIBernum,
OpaHuUN.

3. BpIcokasi, B CpaBHEHUHU C aHAJIOTMYHBIMU aKKPEIWTOBAHHBIMHU HCIIBITATENb-
HbIMU Ja0opatopusiMu Poccuu, Peciyonuku benapych u YkpauHbl, OCHalIEeHHOCTh
Ucnpitarenbroit nadboparopun OO0 «JIECCEPTUKA» ob6opynoBanuem sl IpoBe-
JeHUs (PU3UKO-MEXaHUUECKUX MCIBITAaHUN U 000pyIOBaHUEM Il OLIEHKU MHUTPALUU
dopManbaeruia U Ipyrux BPEIHBIX JIETYYUX XMMHUECKHUX BEILECTB U3 JIPEBECHBIX
MaTepuajoB U MeOenu, B TOM UUCie Halauuue: 4 KIMMaTHYEeCKUX KaMep 00beMOM —
30 M3, 1 M3, 0,5 M, 0,225 M3; 2 mpubOpOB ra3oBoro aHainuza; 2 nephopaTopoB; Kamep
JUIsL KOHAMIIMOHUPOBAHUS JIpeBECHBIX MaTepuanoB o0béMomM 500 11; kamep nepemeH-
HBIX Temrepatyp oobémMom 600 51, ¢ pexxumaMu MOATOTOBKU 00pa3uoB oT -40 10
+100 oC. Ham u3BeCTHO, 4TO OOJBIIMHCTBO aKKPEAUTOBAHHBIX MCIBITATEIbHBIX Ja-
OopaTopuil IpeBECHBIX MATEPUATIOB U 3aBOJICKUX JIaDOpaTOpHil UMEIOT B CBOEM ap-
ceHane Tobko nepdopartop mo 'OCT 27678-2014.

4. NunumatuBa u pazpadotka corpyaaukamu AHO LCJI «JIECCEPTUKAY,
IpU y4aCTUU 3aWHTEPECOBAHHBIX MPEANPUATHI, Oornee 25 MeKrocyJapCTBEHHBIX
cragaaptoB ('OCT) Ha npeBecHble MaTepHalibl U METOJIbI UX UCHBITaHWA. Bee atn
CTaHAAPTHI COIJIaCOBAHBI 110 JIUHUM TEXHHUECKOr0 KOMHUTETA MO CTaHIAPTU3aLUN —
TK 121 «IInuTel ApeBecHbIE» CO BCEMU 3aMHTEPECOBAHHBIMU cTpaHamu Coro3a He3a-
BucuMbIx rocyaapcts (CHI') u ycnemHo npumMeHstoTCsS B OTpacisix MPOMBIILIEHHO-
CTH, HECMOTPSI Ha HEAOOPOXKeNaTeIbHYI0 KPUTHKY, BBICKA3aHHYIO PAIOM CIIEHUaTH-
cToB. B cOopHUKe HaydHBIX Tpya0oB Poccuiickoit akajgemun mpoOieM KadecTBa HaMu
pa3MeriieHa ctathsi 00 ypoBHe peneBanTHocTH (azekBatHocTh) Hammx ['OCT c ana-
noruunbiMu cTangaptamu [SO u EN [4]. Takum oOpa3oMm, DOCTUTHYTA rjaBHas LEJb
pa3paboTKu CTaHAAPTOB — 3TO HEIKBUBAJIEHTHAS! TAPMOHU3AIMUS UX C AaHAJTIOTUYHBIMU
cragaapramu ISO mmm EN u nepexon ot texnuueckux ycinoBuid (TY), pazpabaTsi-
BAa€MbIX KaXJbIM MPEANPUATUEM-U3TOTOBUTEIEM K €AUHBIM MEKIOCYAapCTBEHHBIM
CTaHJapTaM, C BBEJICHHEM, HAPUMEpP, IPOrPECCUBHON HOPMBI MUTpanuu (HopMalib-
Jerufia U3 JIpeBECHBIX maTepuanoB — kiacca E0,5, yto coorBercTByer HOpme El
Plus, npunsroii B EC no npeanoxxennto WKI.

5. IIpoextupoBanue, mzrororienne U mnocraBka OO0 IICJI «JleccepTukay:
npubopoB razoBoro aHanuza mo EN 717-2 na 65 daHepHBIX U MIUTHBIX TPEANIpH-
atuii Poccun; kmumMaTHuecKuX Kamep Ui OINpeneseHus] MUrpanun GopMasbaeruia
oovemom 225 11, 500 1, 1000 1. mo EN 717-1 na 7 npeanpusituii; neppopatopos mo
EN 120 45 npennpusitusim Poccun u Ykpaunsl. O0yuenue u cepruduxaius 8 OO0
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LCJI «Jlecceptuka» 175 cnenuanucToB mpeANpUSATUNA MO SKCIUTyaTallMu NpuOOpOB
ra3oBOT0 aHaJIN3a, KIMMAaTHYECKUX KaMep U nepdopaTopos.

6. IIpoBeneHrie MOHUTOPUHTA YPOBHS BBIJEICHUS (popMaibierujia u3 JpeBec-
HBIX MaTepuanoB U mebenu Ha npotrsbkeHun 10 ser. BoinmoiaHeH aHaliv3 COCTOSHMUS
HKOJIOTHYECKON 0e30MacHOCTU JIPEBECHBIX MaTepualioB U MeOeau Mo pe3ylbTaTaM
MIPOBEPOK TEPPUTOPUAIBHBIX YTipaBieHui PocroTpeOHaa30pa U OLIEHKH TOKCUYHO-
CTH JIPEBECHBIX IUIUT U (DaHephl B ucnbiTarenbHoi 1adboparopun OO0 «JleccepTukar»
[5].

Pa3pabotka u omybnukoBanue B XK. «Bce o Mmebenmny», «KadecTBo u xu3Hb» [6]
Konnenmmu HopMupoBaHusi BbiAeIeHUs (popManbieruaa u3 IpeBECHbIX MaTEpUajoB,
KOTOpasi OTpakaeT CHelu(puKy yCTAaHOBJICHHS MPEETIOB JOMYCTUMOTO YPOBHSA KOH-
LEHTpAIMU BPEAHBIX JIETYYMX XMMUYECKHUX BEIIECTB B JPEBECHBIX MaTepualax U Me-
oenu Ha npennpusatuax Poccuiickoit @enepannu. [Tonobnas Konuenuus, no Hamemy
MHEHHUIO, JOJKHA OBITh cornacoBana ¢ Pocriorpedbnanzopom, Munnpomtoprom PO u
yTBepxkJeHa nocrtaHoBieHueM lIpaBurensctBa Pocculickoit denepannn. AKTUBHOE
yuactue OOO IICJI «Jlecceptuka» B OOCYXKIEHUHM HOPMATHUBOB BbIJEICHUS (Dop-
MalbJIerH/ia U3 APEBECHBIX MaTepUaoB B paMKax AccolManuu MeOeIbHBIX U Jepe-
BooOpabaTtsiBatonux npeanpustuii Poccun (AMIIP) u xomuccuit EBpAzOc.

7. Axkkpenutanus ¢pupmoit IKEA (Ilserust) npu yyactun WKI UcnbrtatensHoi
nabopatopun OOO «JleccepTukay, B yucie 39 aHaJIOrMYHBIX UCIBITATENbHBIX J1a00-
patopuii ctpan EBpocoro3a, Ha MpaBO TECTUPOBAHMS SKCIOPTEPOB APEBECHBIX MaTe-
pHUAJIOB MO BhIJEICHUIO (coAepkaHuio) dhopMaibIeruaa METOJI0M Ta30BOr0 aHAllU3a
u neppoparopubiM MeToaoM. C yuérom panHoro cratryca OOO «JleccepTuka» ocy-
IIECTBIISIET BBIIIOJIHEHHE 3asiBOK 35 mpeanpusatuid Poccun u ctpan nanpHero 3apyoOe-
*bs1. Kpome Toro, corpyaauku OOO «JIECCEPTUKA» arrecToBaHBI MHCTUTYTOM
uccienoBanus apesecuHbl uM. Bunbsrensma Knaynuna (WKI, I'epmanust) Ha npaBo
MPOBEJEHUS BHYTPEHHHUX €XKEKBapTAIbHBIX MHCIEKIMNA Ha 10 poccuiickux npeanpu-
arusx 1o TpedoBanusiM CARB — perynuposanust u CE — mapkupoBku. OOO «Jlec-
ceptuka» uMmeeT KOHTpakT ¢ WKI ot 31 aBrycra 2010 roma Ne 807 Ha BbIlIOIHEHUE
BHYTPEHHHUX MHCIEKINI HA POCCUMCKUX MPEATPUATHUAX.

PaccmarpuBaercsi mepcrnekTiBa JalbHEMIIEro pacIIUPEHUsT B3aUMOBBITOJHOTO
corpynanuectBa ¢ WKI, nanmpumep, coznanue B 2017 rogy Ha 6aze OO0 «Jleccep-
THUKa» y4eOHOIro LIEHTpa MO MPEeABAPUTENBHON MOJITOTOBKE POCCUHMCKHMX IMpEarpu-
arui g nonydeHuss B WKI nmokymentoB no CARB-perynupoBanuio u CE-
MapKUPOBKE, HEOOXOAUMBIX JIJIsl IOCTABKU JIPEBECHBIX IUUT U (hanepwsl B EBpony u
CIIA.

B pabote cumnosnyma npuHUMaIM ydacTue 75 crnenuanuctoB ot 50 mpeanpu-
atuil u opranuzanuii Poccun, I'epmanun, Pecniyonuku benapyce, YkpauHsl.

[To uroram cumno3uyma u3aH COOPHUK HAYYHBIX TPYJIOB, B KOTOPOM OTpaxe-
HBbl COBPEMEHHBIC TpeOOBaHUS B 00JIACTU CTaHAAPTU3AINH, cepTUUKaUU U 0bec-
MEYCHUS SKOJIOTHUECKON 0Oe30MacHOCTH JIpeBeCHBIX MartepuanoB B EBpome, Poccun,
CIIA. Peanu3zanusi COBPEMEHHOW METOAOJOTHMH MEXIYyHApOJIHOW cepTH(HUKaAIUY,
U3JI0’)KEHHOW B COOpHHUKE, OyJIeT CIOCOOCTBOBATH MOBBIMIEHUIO KOHKYPEHTOCIOCO0-
HOCTH M PACUIMPEHHIO KCIIOPTA 3TUX BUAOB MPOIYKIIHH.
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N3 pernonos CIIIA ocHOBHBIM B OpraHH3aliui padOT MO CePTUPHUKAUU CTPOU-
TEJIbHBIX MaTEPHUAJIOB, BKIIIOYAs APEBECHbIC TUIUTHI U (paHepy, sBigercs mraT Kanu-
dbopHUsi, KOTOphII MMeeT cBOMl «coOctBeHHbI» opran California Air Resources
Board (CARB, Otnen naazopa 3a Bo3aymHbsiMu pecypcamu). CARB pykoBoacTBy-
€TCsl B CBOEH JeATEIbHOCTH AMEPUKAHCKUM 3aKiatouuTenbHbiM [lomoxenuem o Pe-
ryaupoBaHud Ne 93120 — 93120.12 p.17 «Mepbl 110 CHUXKEHHUIO TOKCUYHOCTH JIETY-
YUX YACTHUI[ C LEIbI0 COKpAIIECHUsI SMUCCUU (popManbaerua u3 KOMIO3UTHBIX Jpe-
BECHBIX MAaTEpPUAJIOBY.

[Ipennpustrsi, KOTOpbIE HAMEPEHBI 3aKIOUYNTh KOHTPAKT ¢ WKI Ha nomyyenune
cepru¢ukara B cucteme CARB-perynupoBaHue MOJKHBI BBIMOJTHUTH CIIEAYIOIINE
TpeOOBaHMUS:

— pa3pabotath U BHeApUTh CIpaBOYHUK MO BOMpPOCAaM OOECIEUEHUs KayecTBa,
YTO MpeACTaBIsIeT coboil ocHOBY CuctemMbl MeHemkMeHnTa kadectBa (CMK) cornac-
Ho 'OCT MUCO/M3BK 17025-2009 u 'OCT P UCO 9001-2015. OnbIT pyHKIIMOHU-
poBanus nogobHoit CMK wuznoxen B [7] U MOXeT ObITh MEpe/laH MPEIIPUITHSIM B
BHJI€ KOHCANTUHTOBBIX yciyr co ctopoHbl OO0 LCJT «JleccepTukay;

— BHEJPUTH HCHBITATEIHLHOE O0OpPYJAOBaHUE JUIsI MPOBEACHUS MEPHOTUYECKUX
npousBoacTBeHHbIX HcnbiTaHnui JICII, B T.4. mimur OSB, JBII cyxoro m MOKporo
CrIoc000B MPOM3BOACTBA MO OMPEEIICHUIO COJIEpKaHusl (opManibaeruaa — npuoop
st akcTpakiuu (nepdoparop) mo EN 120 (ITOCT 27678-2014), a nnsa dhanepHoit
IPOAYKIMU U OOJIMIIOBAHHBIX JAPEBECHBIX IUIMT — NpUOOp razoBoro ananusa no EN
712-2 (I'OCT 32155-2013). IIpoBectn oOyueHne u cepTUGHUKAIKMIO ITIEPCOHANA 3aBO-
JCKOM JlabopaTopuy MO TpaBUjaM SKCIUTyaTaldd YKa3aHHOTO 00OpyJlOBaHUs, Ha-
npumep, B OO0 ICJI «JleccepTukay, Kak MOCTaBIIMKA UCIBITATEILHOTO 000PYI0-
BaHUS U pe3yNbTaThl 00yUeHUs! B KOTOpOM mpu3HatoTes akcnepramu WKI;

— MPOBOJUTH B 3aBOJICKUX JIaDOPATOPHUSIX €KECMEHHbIE NPUEMO-CIATOUYHbIE U
MEePUOIMYECKUE HCTBITAaHUS JpeBecHbIXx MatepuanioB cornacHo ['OCT 15.309-98,
['OCT 16504-81 u HOpMATHBHBIX IOKYMEHTOB Ha MPOAYKIIUIO, B YaACTH COOJIIOICHUS
TpeOOBaHMI 1O CO/IepPKaHUIO (BBIIEIEHUIO) (hOpMaTbACTHIA;

— mpoBecTH KBannukanmonusie ucnbitanus ([OCT 16504-81) mo coxepika-
HUIO (BBIIENIEHUIO) (OpMabICTHIa B IPEBECHBIX MaTepualiaX B aKKPEIUTOBAHHBIX
ucneiTatenbHbix gabopatopusix WKI umun OOO «JleccepTrkay, ¢ 1IebI0 OLIEHKH T'O-
TOBHOCTU HPEANPUSITHUS K BBIITYCKY NPOIYKIIMU U MOCTaBKaM B CTpaHbl EBpocoro3a u
CIIIA;

— 00ecrneuuTh YCaoBuUs AJisi oT0opa 00pa3IoB JIPEBECHBIX MATEPHATIOB AKCIEP-
tamu WKI u nmocraBku oOpasioB B abopatopuro WKI 111 BeIOSHEHUST KOppes-
LMOHHBIX UCHBITAHUN Mep(OpaTOPHBIM METOJOM HJIM METOAOM Tra30BOI0 aHaIu3a,
HCIIOJIb3YEMbIM MPU MPOU3BOJACTBEHHOM KOHTPOJIE, U TapalIC/IbHBIX UCIIBITAHUSX B
KJIINMaTUYECKNX Kamepax mo amepukanckuM cranaapraM ASTM E 1333 nim ASTM
D 6007. 1o pe3ynbratam ykazaHnHbIX ucnbiTanuid WKI ycTaHaBnuBaeT AJisi KaXa0ro
KOHKPETHOTO MpEeANnpUsiTUs HOopMaTuB coaepxanust ¢popmansaeruaa B JICII kmacca
El B mpenenax 2,8...3,2 mr/100 r. abc. cyxoi MINTHI IPU UCIIOJIB30BAHUH MIPEITPH-
ATHEM mepPopaTOPHOTo METOA, a A (paHepsl, MPH UCHOIB30BAHUH PEANPUITHEM
METOJla Ta30BOr0 aHalIM3a — HOPMATUB MUTpanuu ¢opMmaibleruia B IMpeaenax
0,4...0,45 mr/kB.M.9ac. YKa3aHHbIE HOPMATUBBI 00ECIIEYMBAIOT COOTBETCTBUE BBIJIEC-
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JeHust Gopmanbaeruaa u3 npoaykuuu s kinacca El 3nmauenuto 0,124 mr/m3, mo
cranaapty EN 13986:2015 nna meTona ¢ MCMOJIb30BaHUEM KJIMMATUUYECKOW KaMEepBl.

[Tocne BhIMOTHEHUS BBIIIIEYKa3aHHBIX TPEOOBAHUN U MOJTy4YeHUs cepTudukara B
Cucreme CARB-perynmpoBaHue poCCHUHCKOE MNPEANPUITHE TOAJEKHUT eExKEKBap-
TaJIbHOMY UHCIEKIIMOHHOMY KOHTpPOJItO cO cTOpoHBI 3kcniepToB WKI, npu kotopom
OCYUIECTBIISIIOT:

— aHaJIU3 XKYPHAJIOB MO PE3yJIbTaTaM IMPOU3BOACTBEHHBIX UCIBITAHUMA JIpeBec-
HbIX Matepuanos B 1[3J1;

— MMPOCMOTP JTOKYMEHTOB 10 00ECIEUECHUIO KauyecTBa B T.4. PyKoBOACTBa 10 Ka-
yectBy unu CMK, nelictByronieit B 13J1;

— oTOOp 00pa3loB NPOAYKIUHA U JOCTaBKYy uUxX B sabopatoputo WKI s ucmnsi-
TaHUW KaMEPHBIM METO/I0M;

— O3HAKOMJIEHHE C COCTOSIHHEM COOJIIOJICHMS MPABUJI TEXHOJIOTMYECKOTO MPO-
1ecca U3roTOBJIEHUS NMPOIYKIUU (PEXKUMBI IPECCOBAHUS, XapaKTEPUCTUKA U PACXO[]
CMOJIBI U T.I1.);

— OIICHKa METOJO0B BHYTPUIIPOU3BOACTBEHHOTO KOHTPOJIS, HCIOJIb3YyEMBIX
OpeIIpUsITUEM IPU ONPENEICHUH COJIepKaHus (BbIIENIEeHUs) popMalibaeruaa B ape-
BECHBIX MaTepraax;

— IIpOBEpKa KOMIIETEHTHOCTH nepcoHana L[3JI, mpoBeneHue CpaBHUTEIBHBIX
UCIIBITaHUN Mexy padoTHukamu 113J1.

[To pe3ynbTaTaM MHCIEKIMOHHOTO KOHTPOJS AKCIEPT COCTABISIET OTYET O BHI-
MOJIHEHHOM paboTe U MOATBEPKAAET JEHUCTBUE CepTU(HUKATA.

OcHoBoil nns nmposenenusi ceprudukanuu B EBpone u CE-gexnapupoBanus
JPEBECHBIX MAaTEepUaJIoB siBJsieTcs «PernameHT o 0€30MacHOCTH CTPOUTENIbHBIX MaTe-
puanos» Bau PV (EU) 305|2011, npunsarsiii EBponeiickum Ilapiamentom 09 mapra
2011 roga u ctanmaproB EN 636:2015, EN 622-5, EN 13986:2015. IIpu sTom aekina-
paiys 0 COOTBETCTBUHM 3amostHseTcs cornacHo Ilonmoxxenuto EU 574|2014, npunsro-
my EBpomnetickum [lapnamentom 21 despans 2014 rona.

[Tpu moarotoBke k ceptudukanuu B EC u nomyyenus npaBa CE-mMapkupoBku
IPOLYKLUHH MPEANPUATHE-U3TOTOBUTEND BBINOJIHSET:

— TUTIOBBIEC UCTBITAHUS, HAIpUMeEp, (haHepbl Ha COOTBETCTBUE TpeboBaHusM EN
636:2015, EN 13986:2015 mo nmoka3arensm:

npees MPOYHOCTH M MOAYJb yripyrocTtu npu u3rude mo EN 310 o6pasmos ¢a-
Hepbl U3 30 nucToB (MO 6 JUCTOB KaKJA0W TOJIIUHBI), IPU 3TOM HCHBITAHUS MPOBO-
IsTCs Ha (paHepe, U3rOTOBJIEHHOW B 3-X MPOM3BOJCTBEHHBIX CMEHAX, a 00IIee KOJu-
4eCTBO 00pa31loB cocTaBsieT 216 MIT. Il UCTIBITAHUMA BIOJIb BOJIOKOH M 216 1T, AJis
VCIIBITAaHUN MONEPEK BOJIOKOH;

npenes NPOYHOCTH MPH CKalbIBaHWM (KAueCTBO CKJIEMBAHMS) ISl 0OpaslloB,
otoOpanHbIX U3 12 nuctoB anepsr o EN 326-1;

BbIeTICHHE (opmanbiaeruna kamepHeiM wmetogom mo EN  717-1, EN
13986:2015, a ecnmu y U3roTOBUTENS OTCYTCTBYET KIMMaTU4eCcKas kamepa, To B L[3J1
UCIIBITaHUS TPOBOJISIT METOAOM Tra3oBoro ananusa 1o EN 717-2. [Ipumeuanue: nepen
poBeJCHIEM (PU3NKO-MEXaHUYECKUX UCIIBITAHUN U OLIEHKOW MUTpanuu popMabie-
ruaa oopasibl AOJKHBI MPOXOAUTh KoHAUUMoHUpoBanue nmpu T = 20 oC u BaaxHo-
ctu W = 65 % 110 ToCTHKEHUs! MOCTOSIHHOM Macchl 00pa3noB. Kinumarnueckue ka-
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Mepbl A1 KOHauIoHupoBanusa 00béMoM 250 u 500 1 noctasisier OO0 LCJI «Jlec-
CEpPTHUKAY;

MIPOBEJCHNUE €KECMEHHOIO0 BHYTPUIIPOU3BOJCTBEHHOIO KOHTPOJISI M3rOTOBIIsIE-
MOW TTPOAYKIIUH;

BbITIOTHEHUE UcTibITaHuid nipoaykiuuu B L[3JI wnu B UJI OO0 «Jlecceptuka» no
IJ1aHy, corsiacopasHomy ¢ WKI.

Opran no cepruduxanuu npoaykuu WKI mo KoHTpakTy ¢ npeanpusTueM npu
MOJITOTOBKE K cepTudukanuu npoaykiuu 1 CE-MapkupoBKe BBIOTHSET:

— MEPBOHAYAIBHYIO MHCIEKIMIO MPEANPHUIATHS HAa MPEIMET OUEHKH COCTOSHHS
TEXHOJIOTHYECKOr0 MPOLECCa M3TOTOBJICHUS MNPOAYKIUHU (MPUHATAST TEXHOJIOTHYe-
CKas CXeMa; PeXKHMbI ITPECCOBAHUS; TPUMEHSIEMBIE KIIEEBbIE CUCTEMBI);

— OLICHKY COCTOSIHUSI CUCTEMbI BHYTPUIIPOU3BOACTBEHHOTO KOHTPOJIS;

— TUNOBbIE HcnbITaHusA npoaykuuu no EN 636, EN 13986:2015, ycranoBienue
K03 puIMEHTa KOPPEISILMY, PU HEOOXOIAUMOCTH, MEXIY METOJOM Ta30BOr0 aHa-
JIM3a, UCTIOIB3YEMOM IIPU BHYTPHUIIPOM3BOJACTBEHHOM KOHTPOJIE U KAMEPHBIM METO-
noMm o EN 717-1, ASTM 1333 unu ASTM D 6007 u ycTaHOBIEHUE KOHTPOJIBHOTO
HOpMaTHBa BbIIEICHUS (POpMasIbJiernjia MpyU UCHBITAHUU NPOAYKLIHMHU HA IpPEanpu-
ATHHA METOAOM ra30BOI0 aHAJIMU3a;

— uHcnekuuu co ctopoHsl WKI ¢ epuoaMYHOCTBIO OJIMH pa3 B IOJIYTOJHUE C
o0bEMamu paboT aHaTOTHYHBIMU yKa3zaHHbIM IIpu CARB-perynupoBanuu.

B ciyuae BeINMOSHEHUsI BCeX TPEOOBAHUM MO UCHBITAHUSIM, 00ECTIEUEHHUIO Kade-
cTBa M Oe3omacHocTy Npoaykuuu B cootBercTBUM ¢ EN 636, EN 13986:2015 npen-
npusitue opopmisier CE-nekiiapanuio 1 MapKUpyeT MPOAYKIMIO 3HAKOM COOTBETCT-
Bus — CE.

B PO neknapupoBaHuio U J0OPOBOJIBHON cepTU(UKAIIMHN MTOAJIEKAT TPEBECHBIE
IUIUTHI, (haHepa U CIUYKU B COOTBETCTBUHU €O CTaThEél 21 deaepanbHOTO 3aKO0HA OT
27 nexabps 2002 1. Nel184-®3 «O TeXxHHMUECKOM peryaupoBaHumn», a Takxke [locra-
HoBisieHuM ['occrannapra Poccunu:

ot 05 aBrycra 1997 r. Nel7 «O nipunatuu u BBeaeHuu B Aericteue [IpaBun cep-
TUPUKAITANY;

ot 21 centsiops 1994 r. Nel5 «O6 yrBepxaennn [lopsiaka npoBeaeHus: cepTu-
dbukaru npoaykiuu B Poccuiickoit denepanuny;

ot 17 mapta 1998 r. Nel12 «O06 yrBepxaenuu [IpaBun no cepruduxarum «Cruc-
teMa ceptupukanuu ['OCT P. @opMbl OCHOBHBIX JOKYMEHTOB, MPUHUMAEMbIX B
Cucremey;

ot 04 Hos1O6ps 2000 1. No76 «O BBenenuu B aerictBue CHUCTEMBI 10OPOBOJBHOM
ceptuduxanum» (1m.10).

B cBs3u ¢ coznanuem B PO B 2011 r. Ha 6a3e denepanibHOM CITy»KOBI 110 aKKpe-
TuTanuu enuHoM CUCTEeMbl aKKpeAUTAIIMN UCTIBITATENbHBIX J1TA00paTOPHUil U OpraHOB
no ceptudukanuu, no nHUIMaTUBe Poccranaapra, npunsaro peumenue B 2017 r. mpo-
BECTU pabOThl MO OOHOBIICHUIO TPEOOBAHUHN MO 00s3aTENBHON U TOOPOBOJIBHOM Cep-
tu¢ukauuu npoaykuu B PO ¢ yreepxaenuem [IpaButensctBom Poccuiickoit Dene-
paruu equHoN CHcTeMbl cepTU(PUKALIUN.
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[Tpoueayps! cepTudukanuyu U ACKIAPUPOBAHUS MPOAYKLUUHU IEPEBOOOPAOOTKH
n3JI0KeHbI B cTathsax [9,10]. Ilo 3ampocy mpeanpusitvs, COOpHUK HAyYHBIX TPYJ/IOB
CUMITIO3UyMa MOKET OBITh MPECTABIICH 3asSBUTEIIIO.

[Topsinok mpoBeneHUs: AOOPOBOJIBHON cepTU(dUKAIMU, CBOETO poja €€ airo-
PUTM, COOEPKUT CIEAYIOIINE OCHOBHBIE 3TAIIBI:

— 10J1avy NMPEIIPUITHEM 3a4BKU HA CEPTUPUKALINIO;

— paccMmoTpenue 3aaBku OpraHom 1o cepTuGUKaluy U TPUHATHE PEIICHUS;

[TpoBeneHne HEOOXOIUMBIX IPOLIEAYD:

aHaJIU3 JOKYMEHTOB, IPEABABICHHBIX PEAIPHUITHEM-3asIBUTEIIEM;

oT6op 00pa3uoB NpoayKuuu 3kcneproM Oprana nmo cepTuduKaluy U nepeaada
UX B UCIBITATEIIbHYIO JJA00PaTOPHIO;

UCIIBITaHUS MPOAYKIMHM B aKKPEAMTOBAHHOW MCHBITATEIBLHON Ja0OpaTOpUu MO
Texunueckomy 3anannto Oprasa no cepTuuKany;

npoBepka OpraHom Ho cepTU(PUKALUU COCTOSHUS MPOU3BOJCTBA y MPEIpHU-
ATUSA-3aABUTENIS, €CIIU MPEIYCMOTPEHO CXEMOW cepTU(UKAIINH;

npoBepka Oprasom no cepTuukauy IpoAyKIHH ¢ mpuBiedyeHruemM OpraHa 1o
ceprudukanuu cuctembl MeHemkMmenTa kadectBa (CMK), cocrosuus CMK mpen-
NPUSTUS-3asIBUTENISA, €CIIN IPETYCMOTPEHO CXEMOU cepTU(UKALINY;

— aHaJIW3 MOJIyYEHHBIX PE3yJbTaTOB U MPHUHATHE PEIICHUs O Bblgaue (O0TKase B
BbIJ1aye) cepTU(HUKaTa COOTBETCTBUS;

— BblJIa4a MPOTOKOJIOB UCTIBITAHUM, PETUCTPAILUS U Bbl1aya CEPTU(PUKATOB;

— Bblgaya OpraHom 1o cepTU(UKALMK pa3pelieHus] Ha IpUMEHEeHne 3HaKa Co-
OTBETCTBUS ITPHU 100POBOIBHON cepTU(DUKAIINY;

— MPOBEJAEHUE HMHCIEKIMOHHOTO KOHTPOJS CepTU(ULHUPOBAHHON MPOIYKLUUHU C
LEIbI0 TOJITBEPXKACHUS NEUCTBUS cepTUdUKaTa cooTBeTCTBUS. Kak mpaBuio, WH-
CHEKLIMOHHBIN KOHTPOJb MPOBOJUTCS B COOTBETCTBUHU C PUHITONU CXeMOM cepTudu-
KallMM, HE PEXE OJHOrO pas3a B roJ.

Perucrpanus nexiapanuii 0 COOTBETCTBUU Ha MPOAYKILUIO J1€PEBOOOPaOOTKH
IIPOU3BOJMTCS B COOTBETCTBMM C IpUKa3oM MuH3KoHOMpa3zBuTus Poccun ot
24.11.2014 r. Ne 752 "O06 yTBep>KI€HUM TIOPSAJIKA PETUCTPALIUU ACKIAPAIHA O COOT-
BETCTBUU U MOpAIKa (GOPMHUPOBAHUS U BEJIEHUS peecTpa AeKiIapanuil 0 COOTBETCT-
BUU MPOJAYKIMHU, BKIIFOYEHHOW B €UHBIN MEPEYEHb NTPOAYKIIUH, TOAJIEKAIIEH TeKIIa-
pUpOBaHUIO COOTBETCTBUsA" (3apeructpupoBanHoro B Muntocte Poccum 13.03.2015
Ne 36424).

Jlexnapaliisi 0 COOTBETCTBUM HAMPABIIAETCS NPEANPUATUEM-3asIBUTEIIEM ISl pe-
ructpaiuu B GenepanpHyto ciyx0y 1o akkpeautauuu (Pocakkpenurarius).

3asBUTENb B MpaBe MOJATh JACKIapalnio 0 cOOTBETCTBUU B OpraH no ceptudu-
karuu apeecHbIX WIMT U harepsl OO0 «JIECCEPTUKA» B cootrBercTBUM ¢ Cuic-
temoit ceptuduranuu 'OCT P u ¢ ero 061acThi0 aKKpeIUTALMU C IIEJIBI0 PETUCTpa-
nuu aexnapanuu B OC v nanpHelmen nepenaded JeKaapaluy O COOTBETCTBUU Ha
peructpauuio B OeaepanbHyto ciayx0y o akkpenutaiuu (Pocakkpeauranus).

[IpeanpusaTre-3asBUTENL MOCIE MPUHATHS PELIECHUS O PETHCTpalUu JeKJapa-
MU O COOTBETCTBUU uepe3 OpraH mo cepTuUKaIMKU IPEBECHBIX IUIUT U (haHepbl
000 «JIECCEPTUKA» odopmiisieT 3asBICHUE O PETUCTPALIMU EKIApaLUU O COOT-
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BeTcTBHM. [lanee mporeaypsl MO ACKIAPUPOBAHUIO MPOIYKIIUHU JEPEBOOOPAOOTKU
BBINIOJIHSIOTCA coryiacHo [10].
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YK 674.817

K Bonpocy MmunumMmn3anum cogep:kanusi popMaJibaernia B ApeBeCHbIX IIUTAX

A.A. Jleonosuu, /I.B. Heanos
Canxm-Ilemepoypeckutl 20Cy0apCmeeHHblll 1eCOMEXHUYECKULL YHUepcumem umeHu
C.M. Kuposa

Paccmampusaemces 603M0HCHOCMb CHUMNCEHUS MOKCUYHOCMU OPEBECHBIX NAUM
nymém npumMeHeHusi akyenmopos gopmanvoecuoa. DPopmupyiomcs mpebo8aHus K
aghgpexmuenomy axyenmopy, NpPUGOOUMCS KIACCUDUKAYUs aKYenmopos8 no mexa-
HU3MY UX Oelcmeusl.

Bbonee omHoro mMmyuMoHa TOHH KapOamumodopmanpiaeruaHoi cmoibl (KPC)
OPEANPUSATUS CTPaHbl UCIOJIL3YIOT B MPOU3BOJICTBE JPEBECHOCTPYKEUHBIX U Jpe-
BECHOBOJIOKHUCTBIX IUIMT. B mporecce ropsgdero mpeccoBaHUsI OJIMTOMEPHOE CBSI-
3yIOIlee MPOXOJUT Psii MPEBPAICHUM TJIABHBIM 00pa3oM C y4acTHEM THAPOKCHUME-
TUJIBHBIX TPy, oOpasysl MmojauMep U oOecreunBas MPOYHYIO CBS3b CTPYKTYPHBIX
anleMeHTOB TIMTHl [6]. TlonwmkoHmeHcanus compoBoXkaaeTcs oOpa3zoBaHueM (op-
mansaeruna (CH,0), koTopslif B cocTaBe Mapora3oBOil CMECH YaCTUYHO yalisieTcs
13 MPECCYEMOro KOBpa, a YACTUYHO OCTAETCS B TOTOBOM IIHTE.

B cBs3u ¢ cepTudukanmeit npoayKiuuu npeanpusTus CTaHOBSATCS BcE Ooee 3a-
WHTEpeCcOBaHbl B MUHMMHM3auuu cojepxkanus CH,O B Beimyckaembix miuutax. [Ipu
TOM BO3HHUKAET psii OTPAaHUYCHUH, OOYCIOBJICHHBIX TEXHUKO-D2KOHOMHUYECKHUMHU
BO3MOXKHOCTSIMH M OpraHuzaieil kKoHTposs. TpeOyercss pa3paboTka JAOCTYIMHBIX
CroCcOO0B CHMKEHUSI TOKCUYHOCTH JIPEBECHBIX TUIUT, a TAK)KE U3YyUYCHHE BO3MOMXKHBIX
JECTPYKTUBHBIX MPOLIECCOB (TEPMOTUIPOIUTUUECKUX U JIP.), TPUBOIALIIUX K oOpa-
3oBanuto CH,O B nporiecce ciry»0bl U3/1eTUid Ha UX OCHOBE.

N3-3a TOKCHUYHOCTU JPEBECHBIC IUIUTHI MPOBEPSIIOTCS B OTHOIICHUM XHWMHYE-
CKOU 0€30MacHOCTH M KJIACCU(PUIUPYIOTCS Ui YCTAHOBJIEHUSI 00JjacTel MpuMeHe-
Hus. Ilo kmaccy smuccun CH,O npesecusie mutbl E0,5 BeipabaThiBatoTCs Ha He-
CKOJIBKMX 3aBOJIaX CTPaHbI C UCIIOIB30BaHUEM MeJIaMUHOKapOaMu10hopMaibaeruI-
HbIx cMos1 (MK®C) [9]. Jons ACIT u MDF, comepskaiiux MeiaMuH, B 0011eM 00bE-
Me BbIpa0aThIBAEMBIX IIUT COCTABIsACT Beero b 1,4 u 0,4 % coorBercTBeHHO [8].
[Ipumenenue menamuna, npuaém kak B Buge MK®C, tak u B Buae n1o6aBku B KOC
MPEACTABIIAECTCS. OCHOBHBIM BApUAHTOM MOJy4YeHUs IIUT Kiacca amuccuu EO0,5. Xots
M3BECTHO, YTO OTPAHUYEHHAsl TOCTYIMHOCTh MEJIaMUHA BEIET K OUIYyTUMOMY YAOPO-
YKQHHUIO TMPOMU3BOJICTBA, MPEANPUATUAM MNPUXOJUTCA HATH HAa HSKOHOMHYECKUE W3-
TP KKHA pajid XUMHUECKON Oe3ornacHocTu npoaykuuu. Tak, ucnonb3zoBanue MK®C
YBEJIMYUBAET Ce0eCTOMMOCTh APEeBECHBIX IIUT Ha 15...20 %, a mocneayroliee JaMu-
HupoBanue emé Ha 8...9 % [7].

OrpaHnyeHHas JOCTYNHOCTh MEJIAMUHA U KaK CJIEACTBHE yAOpOKaHUE NPOIYK-
MU JIeTAI0T aKTyaJIbHbIM MOUCK allbTEPHATUBHBIX CIIOCOOOB MUHMMM3AILIMM COJIEP-
xanusi ceobogHoro CH,O B rotoBeix mumrax. Hanbosnee xenarenbHbIMU TIPE/ICTaB-
JISIFOTCSL PELLICHUS], KOTOPBIE CPABHUTEINIBHO JIETKO UHTETPUPYIOTCS B CYLIECTBYIOILYIO
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KOH(UTypaluio npousBocTea. Hampumep, BBeeHre crienagibHbIX J0OABOK MO3BO-
JSIeT MOJIYYUTh 33JIaHHbIN Pe3yJIbTaT ¢ MUHUMAJIbHBIMU U3MEHEHHUSIMHU CYIIECTBYIO-
e TEXHOJIOTHH.

Jlo0aBKH, MO3BOJSIONIME CHU3UTh TOKCHYHOCTH JIPEBECHBIX IUIUT B CBSI3H C
CH,0, 00b14HO Ha3BIBAIOT akyenmopamu gopmanvoezuoa. Ilo MexaHumy JaeicTBuUs
OHM MOTYT OBITh pa3/ieJIeHbl Ha JIB€ TPYMIbl — ACUCTBYIONINE KaK COPOCHTHI U Kak
peareHThl. BO3MOXKHO KOMIUIEKCHOE JIEUCTBHE.

CopOeHTBI B IpoIecce U3TOTOBJICHUS TUTUTHI CBS3BIBAIOT (DOpMabAeTu Mo Me-
XaHU3MY COpPOLMU; UX TPUMEPOM MOXKET CIYXKHUTh IIYHTUT [2] WU KpeMHE301b [3].
AKIIEITOpbl XMMHUYECKOTO JIEHCTBUS B YCIOBHSIX TOPSYETO MPECCOBAHUS CIIOCOOHBI
BCTYIaTh B XuMuueckyto peakiuto ¢ CH,O ¢ o6pazoBannemM 6e3BpeaHBIX MPOTYKTOB.
[Ipumepamu Takux 100aBOK sBIAIOTCS nonuBUHMWIOBBINM crniupT (IIBC), pe3opuus,
MeJaMuH, KapOaMH/l, JIETABHH, HEKOTOPBIE COEUHEHUS CEPBI (CYIbPUT, TUAPOCYIIb-
buT HATpUS) U JP.

[IpakTrka TpyUMEHEHHS aKI[ENTOPOB XUMUYECKOTO JEHCTBUS MO3BOJIAJIA BhIpa-
00TaTh K HUM CIIEAYIOLIUE TPEOOBAHUS:

1. Peaxyuonnas cnocobHocmu 8 yciogusx 2opsadezo npeccosanus. [lapamerpsi,
IIPY KOTOPBIX ITPOUCXOAUT B3aumoerictere akuenropa ¢ CH,O, Bkimrouarot onpene-
JEHHYIO TEeMIEpaTypy, KUCIOTHOCTh U Ap. Tak, BaKHO, 4TOOBI TeMIlepaTypHbIN WH-
TE€pBAJI aKTUBALIMHU AKIIENTOPAa COOTBETCTBOBAJ YCIOBUSM IIPECCOBAHMS, a BEIUYMHA
pH nexana B nmpenenax 4.5...5.

2. Obecneuenue 00CmMamoyHo20 8blX00ad NPooykmos peakyuu. V3-3a Majoi
MPOJOJKUTEILHOCTH MPECCOBAHUSA U OIPAaHUYEHHOCTH (Da3HOTO KOHTAKTa MEXKIY
aknentopoM 1 CH,0 s dekT ot aeiicTBUs 100aBKM MOXKET ObITh HEIOCTAaTOYHBIM. B
YCIIOBUSIX TIPECCOBAHMS AKUENTOP AOJHKEH YCHETh 32 KOPOTKHUM LMK Mpoliecca CBS-
3aTh JOCTATOYHOE KOJUYECTBO (POpMaIIbIETHIA.

3. Cosmecmumocms ¢ npoyeccom omeepircoenus: cesazyioujeco. B cimydae uc-
M0JIb30BAHUS B KAUECTBE KaTaln3aTopa OTBEPKAEHUs T00aBKU, paboTaroiiei 3a cuéT
peakuuu ¢ CH,O (Hanmpumep, XJopuaa win cyibhara aMMOHHUS) HEOOXOIUMO, YTOOBI
aKIIETITOP HE CBS3bIBAT CBOOOJHBIN (hOpMAaNbIET I, MOKa TOT HYXEH JUIs JCHCTBUS
otBepauTeNs. Takke BaXKHO, UTOOBI aKIIETITOP UMEN BeauuuHy pH He cuiIbHO OTIIH-
YaIOIIyIOCs OT TOM, KoTopast HeoOxoauma st otBepkaeHuss KOC. Toraa on nomkeH
IPUCYTCTBOBATh B CTPYKTYPE U3TOTABIMBAEMOM IIUTHI B 1ameHmHuou hopMe.

4. Cmabunvnocms npooykmog peaxyuu. BeliecTBa, MOJTyYeHHbIE B XOJIe peak-
nuu akientopa ¢ CH,O nomkHbl ObITh CTAOUIIBHBI B YCIOBUSIX dKCIUTyaTalluu Jpe-
BECHBIX IUTUT U HE pa3pyliaThcs ¢ o0pazoBaHueM (popMaibaeruia.

Axuentopel CH,O moryT aeiicTBOBaTh MO HPAMOMY U ONOCPEOOBAHHOMY (KOC-
BEHHOMY) MEXaHU3My. AKLENTOPbl MPSMOIo JEHCTBUS CIHOCOOHBI CAMOCTOSITEIBHO
BCTYNaTh B PEaKkLMIo ¢ (OpMaTbJIETHIOM, B TO BpeMs KaK aKIENTOPhl OMOCPEAOBaH-
HOTO JICWCTBUSI B YCJIOBHUSX MPECCOBAHUS MOABEPraroTCs MPEBPAICHUSIM, BbIJIEISS
B3aumozencteyomue ¢ CH,O BewectBa. [Ipumenenne akuenTopoB NpsMoro A€McT-
BUSI TIO3BOJISICT BBITIOJIHUTH IEPEYUCIICHHBIC TPeOOBaHUS, OJHAKO BECh KOMILIEKC
MOXET HE BBIMOJHATHCA. B KaXIOM KOHKPETHOM Ciyyae BIUSHHE aKIENTOpa Ha
IPOLIECC OTBEPKACHUS MPOSBISIETCS ¢ yUETOM €0 COOCTBEHHBIX XapaKTEPUCTHUK.
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Hampumep, menamun pearupyet ¢ CH,0, Hauunas ot 40 °C, npu Benuunne pH
7...8,5; nonHoTta peakiuu (1) Moxer He coOmonarbes. Mimeer mMecTo mpexaeBpe-
MEHHas peakius ¢ GopMaIbAETUAOM, KOTOPBIA MPU ITOM TeMIepaType HeoOX0IuM
JUI OTBEpXKJEHUS. B yclOBHSX ropsyero npeccoBaHUS MEIAMHMH CYILIECTBYET B
TBEP/JOM arperaTHOM COCTOSIHUH, YTO 3aTPyAHSAET (pa3HbI KOHTAKT MEXAY HUM U
CH;0. D10 BBIHYKIAa€T YBEIMUNBATH Pacxoj 100aBKH, a 3TO, B CBOIO OUYEPE/b, BEAET
K COOTBETCTBYIOIIIMM SKOHOMHUYECKUM U3JIEPIKKAM.

NH, NH—CH,OH
| |
C C

/7 \ /7 \

N N N N (1)

I [ + 3CH,0 —» | [

H,N—C  C—NH, HOH,C—HN—C_ C—NH—CH,OH
\\N/ - N/

OueHuTh MOJHOTY PEAKLMH MO SKBUMOJISIPHOMY COOTHOILLIEHHUIO HE MPEICTABIIS-
€TCsl BO3MOXHBIM, MOCKOJbKY BbixoJ CH,O sBisercss nmepeMeHHON BETWYUHOM, (B
T.4. 10 KHHETUYECKUM YCIIOBHSIM), a pacxXo/ 100aBKH 3aJaETCs M3HAYAIbHO. B Takux
YCIIOBUSIX KOJMYECTBO aKLENTOopa OepéTcs ¢ U30BITKOM TMIOTETHYECKOMY BBIXOIY
CH,O.

[TonHOTa peakuuu JOCTUTAETCS HAWIYYIIUM 00pa3oM, eciii 00a peareHra Haxo-
nsTCs B ra3oBoi (paze. CyliecTBYOIIKE aKIETITOPhI ONMIOCPETOBAHHOTO JEHCTBUS NIpU
TeMIepaTypax ropsYero MpPecCOBaHMs MOJBEPraloTCs TEPMOAECTPYKIIMU C BbLIEIE-
nuem ammuaka (NHs), kotopsiit pearupyer ¢ CH,0, o0pa3ys rekcameTuiIeHTeTpa-
MuH (I'MTA). UX cyliecTBEeHHbIM JOCTOMHCTBOM IO CPAaBHEHHUIO C aKIENTOpPaMH
psIMOTO JIeHCTBUS sABIIsieTCs ra3ooopasHoe coctossHue NHj, koTopoe no3BossieT emy
HAXOJIUThCA B MApoOra3oBOM CMecH BMECTEe ¢ (popMasbAeruoM, YBEIUUNBaAs, TAKUM
o0OpaszoMm, (a3HbIi KOHTAKT PEaKIUU.

CaMbIM pacnpoCTpaHEHHBIM aKIIEITOPOM ONOCPEIOBAHHOIO JIEUCTBHS SIBISETCS
kapOamuz. [Ipu Temmeparype, npespimiatorieii 132 °C, on pasmaraercs ¢ o6pa3osa-
HUEM aMMUakKa, KOTOpbIi pearupyeT ¢ popmanbaerugom (cMm. peakuuio 2). [Ipoaykr
peakiuu MTA — NOTUIUKINYECKOE COSTUHEHNE, CTAOMIBLHOE B YCIIOBUSAX IKCILTya-
Taluu IWIMT. biarogaps HaxoXKJIEeHUI0 KOMIIOHEHTOB B Ta30BOM (haze peakius Mexmay
NH; u CH,0O npotekaeT A0BOJILHO ObICTpO. M3BECTHO, YTO MIOTHOCTH aMMHUaKa 3a-
BUCHT OT TeMIiepaTypbl; Tak mpu 25 °C ona cocrasisiet 0,719 kr/m°, a mpu 120 1 200
°C - 0,535 1 0,452 xr/m° coorBerctBeHHO [1]. TakuM 06pa3oM, €CIIH IOIYCTHTD, YTO
mpeccyemast nTa OyneT uMers 00béM 1 M°, miotHOCTh 700 Kr/M°, a pacxox kapOa-
Mus1a cocTaBuT 1 % OT Maccel TUIHTHL, 00bEM BhIIenuBInerocs NH; ctpemutcs B 4
pa3a MpeBBICUTh 00BEM TUIUTHI, JaKe €CIIA MPUHATH, YTO BCSI OHA MPOTPEETCS TOIHKO

10 132 °C.
4NH, + 6CH,0 —— C,H,,N, + 6H,0 )

Yro xe kacaeTcs (opMajbIeruaa, TO IPUHAMAsS pacuéT, IPUBEIACHHBIA B KHUTE
[4], ero xomyecTBO (TipM pacxoje adc. cyX. cModibl 10 % OT MacChl TUIUTHI) COCTABHUT
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0,5 mac. 4. Ha 100 a6c. cyx. mnuthl. Toraa B HopmanbHbIX yciaoBusx CH,O 3ansi 661
06bEM 5,6 M°. Takum 06pasoM, 1 % Kapbammaa HEJOCTATOYHO IS IIONHOTO CBSI3bI-
BaHUs opMasbAeTu/Ia, WK IPUMEPHO TPETh OCTAETCS HECBSI3aHHOM.

VYBenuuuBath pacxoja Kapbamuaa HeIb3sl MO MPUYMHE €ro OTPUIATEIBHOTO
BiusiHug Ha oTBepxkaeHre KOC. 3nech nposBiIseTcsl OJJHO U3 CYIIECTBEHHBIX Orpa-
HUYEHUH aKIENTOPOB OMOCPEIOBAHHOIO JEUCTBUS — IICJIIOYHAS PEAKIIMsl, KOTOPYIO
naét NHjz;. B mpucyrctBue BOAbI OH THAPOIMU3YETCS C 0Opa30BaHHUEM THMIPOKCHA
aMMOHUS, KOTOPBIH, CO3/1aBasi CIa0OIIEIIOUHYIO CpEy, HETaTUBHO BIIHMSET HA OTBEP-
xaenue KOC.

WuTepecHoe pemrenue [5] ObUIO MONYYEHO NMPH KCIIOIB30BAHWM JICTABHHA —
npoayKTa KoHjeHcauu GochopHoi KUCIOTH ¢ KapOaMUIOM B MPUCYTCTBUHU HUKE-
JIeBOT0 KaTtanuzaTopa. Ero repMuyeckoe pa3ioKeHHe B MPOLIECCE MPECCOBAHUS TUIUT
B OTJIMYME OT KapOaMHUJia COMPOBOXKIAETCA BBICBOOOKIEHUEM (POCPOPHOIT KUCIOTHI,
41O croco0cTByeT oTBepkIeHUI0 KDOC. A KuHeTHKa pasioKeHus: ooecrneuynBaeT 00-
pa30BaHKME aMMUAaKa IIPU 3aJaHHOM TEMIIEPaTypHOM MOCIEA0BATENIBHOCTH Ipolecca
U IOCTABKY €ro U3 HapykHbIX cio€B JICII BHYTpb IIMTHI IOCIIE TOTO, KAK TaM IIpOM-
NET MOIMKOHACH AU onuromepa. [Ipouenypa peannsanuu 3Toro npuéma paccMoT-
peHa B kuure [4].

ChopmynupoBannsie TpeboBanus k akuentopam CH,;O Mmo3BOISAIOT MOIYYUTH
IpEJICTaBICHNUs O JOCTOMHCTBAX M HENOCTaTKaxX CYIIECTBYIOIIHUX N00aBOK U IMyTSX
yIYyYLIEHUs] UX CBOMCTB. [loiydeHne maeanpbHOro aklenTopa KOMIUIEKCHOTO JEHCT-
BHUSI, COYETAIOLIEr0 B c€0€ SKOHOMHUYECKYIO JOCTYIHOCTh U COOTBETCTBHE BCEM Iie-
PEUMCIIEHHBIM TpeOOBaHUAM, MPEACTABISETCS NEPCHEKTUBHBIM NYTEM CHHXKEHUS
TOKCUYHOCTH JIPEBECHBIX IUIMT. PelieHne Takoi 3aa4u MO3BOJUT OTOUTH OT Aedu-
LIUTHOTO MEJaMHHA U B LEJIOM 00ECHEeUUT XMMHUYECKYI0 0€30MacHOCTh JPEBECHBIX
IUTUT MPY NOBBIIIEHUHA KOHKYPEHTHOM ClIOCOOHOCTH MPOIYKLIHH.
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YK 674.816.2
Tenion30/1AMOHHBIE MATEPUAJIBI M3 OTXO0A0B JAPEBECHHBI U MEHOMOJIUCTHPOJIA

H.A. I'amosa, A.H. Typoaxoe
Canxm nemepbypacKuil 20cy0apCcmeeHHbll 1eCOMEeXHUYEeCKUll YHUgepcumem umeHu
C.M.Kuposa

Ilonyuen mennou3onayuoHHbI Mamepual U3 0mxo008 O0pe8ecuHvl, 0Mx0008
NEHONOUCMUPOJIA U 8 KaueCcmee C853)I0Ue20 MUHEPATbHO20 BANCYULe20 Geuecmad.
Hcnonvzosanu uzmenvuénHvle 0mxoovl CMpOUmMenbHo20 Ymeniumens u pa3oevlx yna-
kosok. Koagppuyuenm mennonposoonocmu nonyuennozo IlIIC-apboruma niomuo-
cmbio 235...300 ke/m® pasen 0,024...0,040 em/(m°C): eco mooicHo omuecmu k men-
JIOUZOTIAYUOHHBIM Mamepuanam (mun A). On saeusemcs He 20prOYUM NO Memoody «0e-
Hesou mpyowiy: nomeps maccol 11...13 %, epemsa maenus menee 60 ¢, camocmosi-
menbHoe 2opeHue OMmcymcmayemn.

B Hacrosimee BpeMs B CBSI3M C MHAYCTPUAJIBbHBIMH METOJAMHU CTPOUTEIBCTBA
00JIbIIIOE 3HAYEHUE UMEIOT TEIJIO- U 3BYKOU30JISILMOHHbIE MaTepuaisl. Mcrnonb3oBa-
HUE TaKMX MaTEpPHUaJIOB MO3BOJISIET YMEHBIINTh TOIIIMHY U MAcCy CTE€H U APYTUX OT-
pPaXIAOMNX KOHCTPYKUMH, CHU3UTh PACX0J OCHOBHBIX KOHCTPYKIIMOHHBIX MaTepua-
JIOB, YMEHBIIUTH TPAHCIIOPTHBIE PACXOAbl U COOTBETCTBEHHO CHU3HWTH CTOMMOCTH
CTPOUTEIIbCTBA.

Tennon3onauroOHHbIE MAaTEPHUAIIbl, IPUMEHSAEMBIE B CTPOUTENBLCTBE JKUJIBIX H
IPOMBIIIICHHBIX 3[JaHUH, TEIUIOBBIX arperatoB M TPyOOIPOBOAOB C LIENBIO YMEHb-
LIEHUS TEIUIOBBIX IOTEPH B OKPYXKAIOLIYIO CPEAY, JOJDKHBI UMEThb HU3KYIO ILIOT-
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HOCTB (He Gomee 600 Kr/M°); HX TEILUIONPOBOAHOCTD JOJDKHA ObITh He Goiee 0,18 Bt /
(M- °C) [1].

Hapsiny ¢ »TuM npu cokpalieHuH MOTeph TeIia OTAIUIMBAEMBIMU 3/IaHUSMU
YMEHBIIIAETCSl PacXoj] TOIIMBa. MHOTHE TEIMJIOU30JIAIUOHHBIE MaTEPHAIIbl BCIEICT-
BHE€ BBICOKOW MOPUCTOCTH 00JaJAI0T CIIOCOOHOCTHIO MOMIONIATh 3BYKH, YTO MO3BO-
JSIeT ynoTpeOsTh UX TaKKe B KaYECTBE aKyCTHUECKUX MaTepHasioB i OOpHOBI C
IIYMOM. XOpOUIUHM TEIIOU30JIIMOHHBIN MaTepuan JOJKEH ObITb OMOCTOMKUM, XU-
MUYECKU CTOMKHUM, UMETh Myl TMIPOCKOIHMYHOCTh, a TaKKe 001ajaTh TEIIo- U
OTHECTOUKOCTBIO.

B Hacrosiee BpeMsi UCHOB3YETCsl 3HAYUTEIbHOE KOJIMYECTBO PA3IUYHBIX Op-
TaHUYECKUX U HEOPraHWYECKUX TEIJIOM30SIMOHHBIX MaTepuanoB. l[lomynspHeiM
MaTepuajioM SIBJISIETCS MUHEpalibHas BaTa ¢ KO3((UIIMEHTOM TEIUIONPOBOJAHOCTH
0,041 Bt/(M-°C). KoadpuimeHT TemionpoBOJHOCTH TAKOTO TPATULIUOHHOTO YTEI-
JUTENSA, KAaKUM SIBIIIFOTCS MSITKHAE JIPEBECHOBOJIOKHUCTBIE TUJIUTHI, UMEIOIINE TUIOT-
HOCTh 150...250 kr/™m 3, pasasiercsa 0,047...0,07 Bt /(m-°C). ¥ apbonuta ¢ IJIOTHO-
ctbio 400 kr/mM° sTOT Mokasarens 0,08, a MIEHOIOJIUCTUPOII TpH TIOoTHOCTH 15...40
Kkr/M° uMeet koadduupentT Temonposoroctu 0,039...0,005 Br/(m-°C) [2, 3].

[Tenononuctupon (IIIIC) B HacTosIIee BpeMs ABJISIETCS JUACPOM CpPEIU MaTe-
pHUaJoB, KOTOPbIE HCIIOIB3YIOTCS KaK YTEITUTENH, Oarogaps AOCTYITHOM lieHe, JIET-
Koctu mipu padote. Kpynuemumu notpedutensimu ctpoutenasHoro TITIC spustores
CIHIA u 3anannas EBpomna.

OnHako y 3TOro yTEIUIUTENsl UMEIOTCS CYIeCTBEHHbIE HemocTaTku. Ocratou-
HBIN CTUPOJI, SIBJISSICH CUJIBHBIM TOKCHUECKHUM BEIIECTBOM, MOKET HETaTUBHO BIIUATH
Ha 37I0pOBbE UelioBeKa. Beayiiue MUpoBbie TPOU3BOIUTENIN TOOUIUCH CHIXKEHUS OC-
Tato4yHoro cruposna ao npenaenos 0,01...0,05 %, y oTe4ecTBEHHBIX TPOU3BOAUTENEH
3TO KOJIM4eCTBO Haxoautcs Ha ypoBHe 0,07...0,20 %.

Cawmpiii 60mbioit HenoctaTok IIIIC — ato ero roprovects. IITIC roput ¢ 601b-
110/f HHTEHCHBHOCTBIO: CKOPOCTh CrOPAHHMS B CPEIHEM COCTaBisteT 2,12 Kr/mMuHM’,
4yTO B 4 pasa BbIIlIE CKOPOCTU CrOPaHUsl IPEBECHHBL. [ OpeHHEe MEHOMOIUCTUPOIIA CO-
MPOBOXKIAETCS OOpa30BaHUEM CMEPTEIHHO OMACHBIX TOKCHYECKHX BEIIECTB, YTO
MOATBEPKIAETCs BO BcEM Mupe. Tak, Hampumep, moxkapHsbie ciyk0b1 [Tonpmu 3a mo-
cinennue roja 3adukcupoBanmu 117 ciayuaeB moxkapoB Ha (acamax, KOTOpbIe ObLTH
yreriensl [II1C, u3-3a yero noctpananu aoau. ['epmanns nocie noxapos B bepiu-
HE BBEJia OIPAHUYECHUS MO HCMOJb30BAHUIO MEHOIOIUCTHUPOJIBHBIX TETUIOU30JISIIH-
OHHBIX MaTEpUAJIOB B 3aHUSAX BbICOTOM Oosiee 22 M. OUH U3 CaMbIX MEYAJIbHO U3-
BECTHBIX ciydaeB, korjaa usz-3a [II1C moctpamanu maroau, MOXKHO Ha3BaTh MOXKap B
[TepMckoM HOUHOM Ki1yOe «Xpomasi JIOIIa/iby, KOT/Ia B pe3ysibTaTe OTpaBieHUs TIPO-
nykramu ropenwust [1T1C moru6mu 156 yenorexk [1, 2].

JI1s1 CHYDKEHUS TI0’KapOOTaCHOCTH MPH MOJTYYEHHUH TTEHOIIOJIUCTHUPOJIa B KOMITO-
3UIMIO0 BBOJASIT aHTUNUPEHBI. [lonyueHHbId MaTepral Ha3bIBAETCS caM03aTyXaloluM
[MIIC u obGo3HauaeTcst y psAia pPOCCUUCKHUX MPOU3BOIUTEICH JOMOTHUTEIHHONU OYK-
Boi «C». Onnako camozaryxaromuii [IIIC 3anpemnieH BO MHOTMX CTpaHax M3-3a aH-
tunupera ['BIJ] (rekcaOpoMIMKIOAO/I€KAH), KOTOpbId Mpu3HaH (CTOKroJbMCKOMN
KOH(epeHLnel CTOUKIUM OpraHU4YEeCKUM 3arpsi3HUTENEM [2].

32



ApOomut co cpeaHeit miotHocThio 400 Kr/M® OTHOCHTCS K rpynne TpyaHOCro-
paeMbIX MaTepuasioB, Onarogaps MCIHOJb30BAaHUI0 MHUHEPAIBLHOTO CBS3YIOLIETO Be-
niecTBa. [IpuMeHsIOT ero Juisi U3roTOBJIEHUS U3/ICNIUN, IKCILUTYaTUPYEMbIX B COOPHBIX
Y MOHOJIMTHBIX 3/IaHUSIX PA3JIMYHOTO HA3HAYCHUS KaK TETUIOM3OJISIMOHHBIA MaTepu-
ain [3, 4].

Llenpro qaHHOM pabOTHI ABISIETCS pa3pabOTKa TEMIOU3OISIIMOHHOTO MaTepuaia
C TOHMKEHHON TOpPIOYECThI0 M IUIOTHOCTHIO. MBI MOCTaBWIM 3a/layy COBMECTUTH
nocrouHcTBa nerononuctupona (IIIC) u npeBecHO-MHUHEPATBHOTO KOMIIO3UIIMOH-
HOT'O MaTepuasia — apooJIMTa M CHU3UThH UX HEJOCTATKH.

Heobxonumo 0b110 pazpaboTaTh KOMIIO3UIIMOHHBIN COCTaB TEIUIOU30JISIITUOHHO-
ro MaTepuasa, U3y4yuTh TeIIO(U3MUECKUE CBOMCTBA U OTHECTOMKOCTh ap0oJuTa, COo-
JIEPIKAILEro MEHONOJIUCTUPOIL.

B nmannom wuccnenoBanun ucnosb3oBaiu otxonbl [IIIC aByx BHIOB: OTXOJbI
CTPOUTENIBHOTO YTEIUIUTENS U Pa30BbIX YIakoBOK. M3menbuenue orxonos III1C npo-
BOJWIN B OBITOBOM OJIeHJAEpe B MPUCYTCTBUU AHTUCTATHKA, CHUMAIOIIEE CTaThye-
CKO€ 3JIEKTPUYECTBO, KOTOpoe Bo3HUKaeT npu pacuiemiennu [IIIC Ha rpanynsl. B
KaueCTBE JIPEBECHOT0 HAMOJIHUTEIS UCIIOIb30BAIA CTAHOUYHYIO JPEBECHYIO CTPYKKY,
OTCOPTUPOBAHHYIO Ha CUTAaX JIUAMETPOM OTBEPCTUH 5 MM, B KQUECTBE CBS3YIOIIETO
BemecTa — nopriaananemMenT mapku I1L 400 ('OCT 10178-76), B kauecTBe XUMHU-
yeckux 100aBok — xiopuj kaibius (I'OCT 450-77) u kunkoe HaTpUEBOE CTEKJIO
(T'OCT 13078-81).

N3roroBnenure 0o0pa3loB 3aKIOYaNIOCh B U3TOTOBJIECHUH apOOJIUTOBOM CMeEcCH,
dbopmupoBaHUM 00pa3lOB U UX TBEpACHUU. J[Jisi NpUroTOBIeHUs apOOIUTOBOM cMecH
B €MKOCTb JIJISI CMEILIMBAaHUS MOCIIEI0BATEILHO 3arpy»Kajiu JPEBECHBIM HATIOJHUTENb,
pPacTBOpPBI XUMHYECKUX J00ABOK, IIEMEHT W Boay. [Ipu MCMONb30BaHUM MEHOTOHU-
CTUpOJIa MOCJIEI0BATEIbHOCTh 3arpy3Ky CIEeyIoUIas: IPEBECHbIN HAMOJIHUTENb, pac-
TBOPBI XUMUUYECKHUX I00ABOK, IEHOMOIUCTUPOI, IIEMEHT, Boja. [IpoaoKuTeIbHOCTD
MEepEMEIINBAHUS CMECH TOCIIE 3arpy3Ku OYEpPEIHOTO KOMIIOHEHTa COCTaBisieT 2...3
MUH, 00111asi TPOJOJKUTEIHLHOCTh MPUTOTOBIICHUS HE JOKHA MPEBHIIATh 15 MuUH.

®opMupoBanue 00pa3oB-KyOOB OCYIIECTBIsIAaCh B (opMax pa3MepoMm
100100100 MM, KOTOpbIE€ YCTaHABIMBAIUCH HA METAIUIMYECKUIN MOJJIOH U 3aI0JI-
HSUJTUCH TIOpITMEeH apOOJIMTOBON cMeCH. 3aTeM MPOBOAMTCS YIUIOTHEHHUE CMECH TpaM-
OoBaHHEM W TBepiaeHue u3nenuii nmpu temmeparype 20+5 °C teyenue 7 cyrok. Ilo
OKOHYaHUHU YKa3aHHOTO BPEMEHU MPOBOJUTCS pacranyoKa u3eauid U UX KOHIAUIUO-
HUpOBaHue [5].

DuU3NKO-MEXaHUUECKUE UCIIBITAHUS TIOJYYEHHBIX 00pa3lioB 3aKJIIYAINCh B OTI-
peleneHruy TIOTHOCTH apOo0JIuTa, pa3pylIaloIero HaNpsHKeHUS TMPU CHKaTHU depe3
28 cyToKk TBepieHHUsA. Tak Kak B MCCIEJOBAHUSIX UCTIBITAHUS HA MPOYHOCTH MPOBO-
JIAJIA Yepe3 7 CyTOK, JAEalid NEPEPacyer.

N3BecTHO, YTO TPOYHOCTH apOOJUTA MPU HOPMAIBHBIX YCIOBUSX TBEPIACHUS
MIPOTIOPIIMOHANIbHA JoTapu(pMy BPEMEHHU:

Ry = Ras(Ign /g 28), (1)
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rae R, — mpo4HOCTh apOOHTa B BO3pACcTe N CYTOK (B HAILIEM CIIydae BhIACPAKKA ObLIa
7 cytok), Mlla; R,g — npo4HocTh apOosiuTa B Bo3pacte 28 cytok, MIla; Ig n — necs-
TUYHBIN JIorapudM Bo3pacTa apOOIUTa B CyTKaX.

[Tomy4yeHHble pe3yabTaThl 00padaThIBaIM METOJOM CTaTHUYECKOW OOpabOTKH:
JUISl OLIEHKH M3MEHYMBOCTU CIYYalHBIX BEJIMYUH MCIOJIb30BAIA BapUALIMOHHBIN KO-
b GULIMEHT, YUCIIO MapauIeNIbHBIX OMBITOB ONMPEEISETCS C YYeTOM BapHaAIMOHHOIO
koadduimenTa u kpurepus CThIOJIEHTa, OKa3aTelb TOUHOCTH, OOBIYHO MPUHUMAE-
MBI paBHBIM S [5].

JIns ompeneneHus BAUSHUS OTAEIbHBIX KOMIIOHEHTOB KOMIIO3MIMHM Ha MPOY-
HOCTh 00pa3ioB apO0JIMTa, U3TOTOBIIEMOrO0 B YCJIOBHUSIX SKCIIEPUMEHTa, ObUT TO-
CTaBJICH MOJHBIN (PaKTOPHBIN HKCIIEPUMEHT (TabuIa), B KOTOPOM:

X — comepraHue UeMEHTa, %, X, — ColepKaHUE CTPYKKH, %o;
X3 — cozepxkaHue BoIbl, %; Y — MPOYHOCTh IpH cxkatuu, Mlla.

[Tomyuennoe ypaBHenue perpeccun y = 0,179 + 0,0488X; + 0,00625X,X3 npo-
BEPEHO Ha aJeKBaTHOCTb MO KpuTepuro Pumiepa. AHAINW3 ypaBHEHHS MOKa3bIBAET,
YTO HA MPOYHOCTh OKa3bIBAET B3AMMHOE BIIMSHHUE COJIEPKAHUE IPEBECHOIO HAMIOIHU-
TeJsl ¥ BOJIbl, HO B OCHOBHOM Ha IMPOYHOCTH BIUSET COJIEPKAHUE [IEMEHTA.

Tabnuna. [1nan sxcriepuMenTa U MPOYHOCTD MPHU CHKATHH 00pa3IoB apOoIHUTa

HOMep XO Xl X2 Xg Xl‘Xz Xl‘Xg Xg’Xg Xl‘Xz'Xg Y

OITbITAa
1 +1 -1 -1 -1 +1 +1 +1 -1 0,13
2 +1 +1 -1 -1 -1 -1 +1 +1 0,23
3 +1 -1 +1 -1 -1 +1 -1 +1 0,13
4 +1 +1 +1 -1 +1 -1 -1 -1 0,22
5 +1 -1 -1 +1 +1 -1 -1 +1 0,12
6 +1 +1 -1 +1 -1 +1 -1 -1 0,22
7 +1 -1 +1 +1 -1 -1 +1 -1 0,14
8 +1 +1 +1 +1 +1 +1 +1 +1 0,24

Omnpenenenre BAUSHUSA IUIOTHOCTU apOOJIMTa HA €ro NPOYHOCTh MOKA3alio, YTo
MPU yMEHBIICHAN IUIOTHOCTH Ha 100 Kr/M° MPOYHOCTH MajgaeT B 3 pasa. DTOT OIBIT
HaTJISTHO TIPOJIEMOHCTPUPOBAI, YTO COCTAB apOO0JIUTa HE TIO3BOJISIET CHIDKAThH IJIOT-
HOCTb 3a CYET TOJIbKO YMEHBILIEHUSI MacChl 00pa3ia, He MEHssl COCTaBa KOMITO3UIIUH.

Ilens cHIKEHUS TJIOTHOCTH Marepuaia 0e3 3HAYUTEIHHOTO YXYAIICHUS MPOU-
HOCTH MOJKET OBITh JOCTUTHYTA BBEJECHWEM HAIMOJIHUTEINS, 3HAYUTEIBHO OoJiee NEr-
KOT'0, 4eM JipeBecuHa. TaKuM HaMoJHUTENEM B HaluX ucciaeaoBanusax ciyxut [I1C.
3amaua cocrosijia B TOM, YTOOBI MCIOJIB30BaTh MaKCUMaJIbHO BO3MOXKHBIN €ro pac-
xo. M3rotoBnsnu oOpasipl ¢ pa3IMyHON MIOTHOCTHIO. Y CTAHOBWIIM, IIPU IJIOTHO-
crt 300 Kr/mM® IPOYHOCTB HPH CXKATHH COOTBETCTBYET TPEGOBAHHSIM, MPEXbSBISIC-
MbIM K apoonuty. KonunuectBo IIIIC cocraBnsino nmo macce 3...6 %. U3BecTHO, uTO
BojorieMenToe otHomenue (B/Ll) nnsa ap6onuta coctasnser 1,1...1,3. B Hamewm ciy-
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gae B/I] paBno 0,80...0,97, 1.x. rpanyinsl [IT1C 3anuMaroT 00bEM KOMIIO3UITMHN, HO HE
OepyT Ha cels BOy.

[Tocne u3menbUeHUsI OTXOJ0B pa3Mep IpaHyn yTerurens — 4...6 MM, a HachIIl-
Hast IIOTHOCTH 5,0...5,2 kr/M>; pa3Mep rpaHy’ pa3oBBIX YIIAKOBOK — 1...2 MM, a Ha-
chimHas wioTHOCTh 15,0...15,2 kr/m’. IIpu ucnonwszoBanuun KpynHbix rpanyi IIIIC
MIPOYHOCTH 00pa3NoB mpH mioTHocTH 300 £+ 12 kr/m° cocrasmia 0,24 + 0,012 MIla, a
npu ucnonb3oBaHuu menkux rpanyia IIIC — 0,20 = 0,011 MIIa. Takum ob6pa3zom,
3HAYUTENLHOTO BIUsHUA pasmepa rpanyi [II1C Ha mpoyHocTs 00pa3ioB He 0OHApY-
K€HO, HO TPHU HUCIOIb30BAaHUU MEJKHUX TpaHysl MOXHO BIBOE YBEJIMYHUTH PACXO]]
[II1C no macce .

H3zyuenue mennonpogoonocmu 00pa3nOB MPOBOJIWUIN Ha CIEIUAIBHOW YCTa-
HOBKe (pucyHOK). [Tap or kunsatuiabHuKka K uepes TpyOKy HENMpEepbIBHO MOCTYNAET B
cocyn C, Onarojaps yemy Temmeparypa CTEHOK COCy/1a OCTa€TCs MOCTOSSHHOM U paB-
Ha npumepHo 100 °C. Ha BepxHror0 KpbIiky cocyna C KiIaaercs IUCK M3 HCCIemaye-
MOTO BELIECTBA, CBEPXY KOTOPOI0 yCTaHaBIMBaeTcsa cocyx D ¢ Boaoi.

N3menenue temrepaTypbl (GPUKCUPYETCS C TIOMOIIBI0 TEpMOMETpa. 3Hasl TOJIIU-
HY X ¥ IJIOMIAh S ucciaeayeMoro oopasiia, U TeMiepaTypy BOJIbI JO HarpeBaHUs U
yepe3 BpeMsl T MOCcJie Hayaja HarpeBaHUs omnpeaensercd Kod()QUIUEHT Terionpo-
BOJHOCTH k.

KoaddurmenT remnonpoBoHOCTH paccyuThiBaeTcs no popmyne, Bt/m-c:

_ (cymy + szz)xln T,— Ty
St T,—T’

(2)

TJ€ C1 — TEIIOEMKOCTh BOJbI, I[)K/Kr-OC; C, — TEINIOEMKOCTh MyCTOro cocyma D ¢
MEIIIAJIKOM, I[)K/KF-OC; m, — Macca BOJbl, KI'; M, — Macca ImycTtoro cocyaa D ¢ me-
IIAJKOH, KT X — TOJNIIKHA o0pasua, M; S - mIomans odpasua, M>; T — Bpems, ¢: Ty -
HauanbHas temrneparypa °C; T — remneparypa uepes Bpems T, °C;

7
: .
' =—————

&
230
§

Pucynok. OOmmii B yCTAaHOBKH

TIIIC-ap6oauToBbIe 0Opa3Lbl IPH MIOTHOCTH 235 KI/M° nMenn ko3hdUIHeHT
tertonpoBoaHocTH paBHbIM 0,024 Bt1/M-C, npu miotHoctu 300 kr/mM° — 0,040
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B1/m-C. Ilony4yeHnHslii MaTepuanl MOXHO OTHECTH K MaTepuaiaM HHU3KOM Terionpo-
BOJHOCTH (Tl A) [6].

JIJi OLIEHKH roproyecTy o0pa3lbl MOJBEPIaayd OTHEBBIM UCIBITAHUSAM METOIO0M
«OTHEBOH TpyObI». Ompenensii NOTEPI0 MAcCChl, BPEMSI CAMOCTOSITEIbHOTO TOPEHUS
U TJIeHUs. Martepuall He SIBJISETCS TOPIOYUM 110 METO/ly OTHEBOM TpyOBl, €ClIM 1OTe-
pst Maccel MmeHee 20 %, caMOCTOSITEIbHOE TOPEHUE OTCYTCTBYET, a BpeMs TICHUS Me-
Hee 60 c [7].

VY IIIC- ap60anToBBIX 00pa3OB OTCYTCTBYET CAMOCTOSTEIHLHOE TOPEHUE, MPO-
JOJDKUTENBHOCTh TJHEHHUsS cocTaBisier 16...19 cekyHn; moreps maccel o0pa3lioB —
11...13 %. Takoii MmaTepuan NOMJICKUT JAUTBHEHIIIMM UCTIBITAHUAM JIJI OTPEICTICHUS
rpyniel roptouectd. Takum oopasom, INI1C-ap6onut, nomydeHHslid u3 otxonos II1C
U IPEBECHBIX OTXOJI0OB, UMEET CJIEIYIOLIME CBOMCTBA!

IInoTHOCTS, KI/M° 235...300;
Pa3pymaroniee Hanpsbkenue nipu cxatnu, Mlla 0,20+ 0,011...0,24 +0,012;
KoaddunmenT TemnonpoBoanoctu, BT / (M-OC) 0,024...0,040;
ITorepst macchl pu ropeHuu, %o 11...13;
[TpoaomKUTENBHOCTD TIAEHHUS, C 16...19;

Ha ocHOBaHMM BBITIOJHEHHON PabOTHI MOXHO CHENATh CIEAYIONIUNA BBIBOI:
MOJYYEHHBIA TEIUIOM3O0JISIHUOHHBIN MaTepuall U3 OTXOJOB JIPEBECHUHBI, OTXOJ0B Me-
HOMOJIMCTUPOJIA U MUHEPAIBHOTO BSIKYILETO BEUIECTBA 00JIAJaeT HU3KOW MIIOTHO-
CTHIO Y IOHM>KEHHOW TOPIOYECTHIO.
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VJIK 665.939.56

Bansinue moauduxaropa M/1-219 na npouecc orBep:kaenusi kKapoamuaogop-
MaJbAETrHIHOM CMOJIbI

J.A. Hepmuuoeal, B.C. Manskos', /. B. ,ZIeHucoeal, A.C. Knnzeg®

- - v - 1
HCZL;MOHCl]ZbelM Hccneoosamenvckuii Tomekui eocydapcmeeHHblu YHUBeepcumeni ,
HHDfCMHZ/lpuHZOGbllZ XUMUKO-MEXHOJI02UYeCKUU yeump

Ilpeonooicen s¢hgpexmusnviti moougpukamop 0 unmencu@urayuu npoyecca
OMBEPIHCOEHUSL C OOHOBPEMEHHBIM VIYHUEeHUEeM PUIUKO-MEXAHUYeCKUX noKazamenel
OpeBeCHbIX NAUM.

B nHacrosiee BpeMs B IPOMBIIUIEHHOCTH OCHOBHBIMU ITyTSIMU CHHKEHHUSI TOK-
cuyHocTH KapOamuaopopmanpaeruanbix cmoil (KOC) u MarepuanoB Ha UX OCHOBE
ABJIAIOTCS, IPEXKJIE BCETO, YMEHBIIEHHE MOJBHOIO COOTHOUIEHUS (popmanbaeruia K
kapOamuay [1], a Takke NpUMEHEHHE MEJIaMUHa B KaueCTBE COMOHOMEpa KapOaMmuaa
u hopmanpaeruaa B cuarese KOC [2-4]. BenencrBue MOAMPHUKAIIIN U YMCHBIIICHUS
MOJIBHOTO COOTHOILIEHUS (popmanpiernja Kk kapoaMuay NpOUCXOAUT CHUKEHHUE pe-
aKIMOHHOM CIIOCOOHOCTH KJIEEBOM KOMITO3ULIMHU, COIIPOBOXKIAIOLIEECS] YBEIUUCHUEM
BpPEMEHHU reseo0pa3oBaHus, KOTOPOE BIIMSAET HA KAYECTBEHHbIE XaPAKTEPUCTUKH KOH-
CTPYKLIMOHHBIX MaTe€pHaJIOB Ha OCHOBE KapOaMuI0(popMalibAETUIHBIX CBA3YIOLINX, a
TaKX€ IPUBOAUT K YMEHBIIIECHUIO MPOU3BOAUTEIBHOCTH B ITPOLIECCE UX MOIYUEHUS.

st yckopeHust mpoiiecca refieoopa3zoBaHus, MOMEPEYHON CITMBKU MaKpOMOJie-
Kyl kapbamunohopMaibIeruHOTO OJUMTOMEpPa B OTBEPKIAEMYIO CUCTEMY BBOIST
JIATEHTHBIC KaTalnu3aToOpPbl, B OCHOBHOM — COJIM aMMOHUs. [IpuHIMN UX EeUCTBUS CO-
CTOUT B TOM, YTO B TPOLIECCE YBEIMUYCHHUS TEMIIEPATyphl WM BPEMEHU BBIIEPKKU
COJIM TUJPOTU3YIOTCS C 00pa30BaHUEM KHUCIIOT, YCKOPSIOIIUX MPOIIECC OTBEPKICHUS
K®C [5]. C mpyroii cTOpoHBI, CKOPOCTh 00pa30BaHUsI TOMEPEUYHBIX CBI3CH TaKKe
HaIPSMYIO 3aBUCUT OT CcojiepKaHus (opMalibJieruia, TaKk Kak Py €ro B3auMOCHCT-
BUU C COJISIMH aMMOHUSI 00pa3yeTcsi COOTBETCTBYIOIIAs KUCIOTa, KOTOpasi yCKOPSIET
poIIecC OTBEPKACHUS KapOaMuaopopManbaeruaHoro oauromepa. [pomece odpazo-
BaHUS KUCJIOTHI U YPOTPOIMHA YCKOPSCTCS TMPH TMOBBINICHUH TeMIepaTypsl [6, 7]
(cxema 1). IToaToMy B cMOJIaxX ¢ HU3KUM MOJIBHBIM COOTHOIICHUEM M HU3KUM COJACP-
JKaHHEeM CBOOOJHOTO (hopMalibJerua, yBEeIUUEeHUE COJEpKaHUs KaTajuzaTopa Cy-
IIECTBEHHO HE BEJIET K CHIDKCHHUIO BPEMEHU TelIe00pa3oBaHMsl.

Cxewma 1. IlyTu BbICBOOOKIEHHS POTOHOB

1) (NH,),S0, + 2H,0 - H* 4+ HSO; + 2NH,OH
2) 4(NH,),S0, + 6CH,0 - 4H,S0, + C;H,,N, + 6H,0

Ha puc. 1 nmpencrasnen rpaduk 3aBUCUMOCTH BPEMEHHU OTBEPKACHUS U TIOKa3a-
tenst PH oT konmuuecTBa BBoguMoro cyibdara ammonus B KOC (mokazarenu cMOIIbI
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npuBeaeHsl B Ta0. 1). [Tocne nob6asnenus 0,5 mac. % cynbdara aMmmoHus B KapOa-

MH,ZIO(I)OpM&JIBI[GI‘HI[HBIﬁ OJIMI'OMCp, 3HAYCHHUC BOJOPOIHOTIO ITOKA3aTCIIA IICPECTACT
HN3MCHATBHCS, TAKIKC HC UBMCHACTCA U BPEMA OTBCPIKACHU .
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Puc 1. M3ameHenue BpemeHu oTBepxkaeHus U pH oT konudecTBa Cynbdara am-
MOHMSL.

B nacrosimieit pabote usyueno Biusaue moaudukaropa MJI-219, kak cumBaro-
IET0 areHTa Ha IMpoIliecc reneodpa3oBaHus B KieeBoil cucteme Ha ocHoBe KDC. Hc-
CJIEZIOBAHO €T0 BJIMSHUE HAa (PU3MKO-MEXaHUUYECKUE XapaKTePUCTUKU JTPEBECHOCTPY-
YKE€UHBIX IUINT.

B kadecTBe 00bekTa McciaeaoBaHUs OblTa BhIOpaHa ManoTokcudyHass KOC s
npousBojictBa JCII knacca smuccun dhopmansaeruaa E1 (tadm. 1).

Tabnuma 1 — KauecTBeHHBIE XapaKTEPUCTHKU KapOaMUI0(POopMaIbACTUTHON CMOJIbI

HaunmMenoBanue mmokasareis 3HaucHUE
MaccoBas nois cBo6oHOTO (hopManbaeruaa, % 0,1
MaccoBas 101 cyXoro octaTka, % macc. 66,4
YcnosHast Bsi3kocTh npu (20+0,5)°C, o Buckosumetpy B3-246 (B3-4) 40
[IpenensHast cmemmBaeMocTh ¢ Booit pu 20 °C, mo o6beMy 1:4
KoHueHTpaiust BoJopoHbIX HOHOB, PH 7,9
Bpewms sxenatunuzanuu npu 100 °C, ¢ 52

Jnst cozmanus kineeBor komno3unuu Ha ocHoBe KOC npuMeHsIiCh TaTeHTHBIN

KaTaJn3aTop OTBEPKIEHUs — cyiabdaT ammonus u moaudukatop MJI-219 npoussoa-
ctBa OO0 «HoBoxum».
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Ha puc. 2 npeacrasneH rpaduk 3aBUCUMOCTH BpeMEHHM >KelaTHHHU3aluu u pH

KapOaMua0(pOpMaIbICTUTHON KJI€EBOW KOMITO3HUIIMU OT COJIEpKaHUs MOaudUKaTOpa
MJI-219.

0 ‘BuMHaKdegaLo swadg

W77 77717 77— 120
o 1+ 2 3 4 5 6 7 8 9 10

CopepxaHue moaudukatopa M-219, % macc.

Puc. 2. Bousinue monuduxaropa MJI-219 Ha Bpemst oTBepxkaenus u pH kap6a-
MUT0(POPMATTBIETHIHOTO CBS3YIOIIETO

CHmxeHrne BpeMeHHU resneoopa3zoBaHus U PH mpoUCXOAUT MPU YBEIUYEHUU CO-
nepkanusi MoaudukaTopa B KieeBoi komno3uuu. [lpuuem npu no6asnenuu 1o 1 %
MIPOUCXOJIUT PE3KOE CHUKEHUE BPEMEHU reieo0pa3oBaHus, MpU JadbHEHIIEM yBEIu-
YyeHuu KoiudecTtBa no0aBku MJ[-219 Bpems OTBepKIeHHS M3MEHSETCS HE3Hayu-
TEJBHO.

Ha puc. 3 npezacraBieHbl BUCKO3UMETPUUECKUE KPUBBIE KJIEEBbIX KOMITO3UIMIA
P BBICOKOM cojiepkannu 1o6aBku (1 % u 6omee). Bun kpuBbIX mporiecca reneoo-
pa3oBaHUs NP MMOCTOSHHOM TeMIepaType HOCUT dKCIOHEHIIUAIBHBIN XapaKTep, YTo
CBUICTEIHLCTBYET O CJIOKHOM MEXaHW3Me MpOTeKaHHs mpoiiecca. [Ipuyem ¢ yBenu-
YeHHEM KOJIHMYECTBa MOIM(UKATOpa CHUKACTCS WHAYKIIMOHHBIA TEPHOA, T.€. MPO-
MEXKYTOK BPEMEHH TPHU KOTOPOM BS3KOCTh TOCTOSIHHA. MHIYyKIIMOHHBIN TEPUO,
TaKk)Ke CBUACTEIHCTBYET O BPEMEHHU >KM3HH KapOaMuao(opMambAeTHIHOW KIICEBOM
KoMmo3uIun. [IpoMeXyTok BpeMeHH, XapaKTepU3yeMblii pe3KUM BO3pacTaHUEM JIH-
HAMHUYECKON BS3KOCTU C TIOCIIEAYIONICH MoTepel TeKy4eCTH, BO3pacTaeT ¢ yBelude-
HUEM KOJIMYECTBa MOAMpUIMpYIoeld 100aBku. Takum 00pa3oM, yBeIHMUEHHUE KOIU-
yecTBa Monudummpytomiei nodasku 6onee 1 % pe3ko cHmkaer 3HaueHue pH, u kak
CJIEJICTBHE CHM)KAETCS KU3HECTIOCOOHOCTh B KJIIEEBOM KOMIO3UIUH.
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Puc 3. V3MeHeHue BSI3KOCTU B Ipollecce reiaeo0pa3oBaHus C Pa3IU4HbIM CO-
nepxkanueMm moaupukatopa MJI-219 B kapbamuaodopmanbaeruHON KIeeBO KOM-
nosunuu (pu 25 °C). Conepxkanne moaudukatopa (% mac.): (1) — 1 %, (2) — 2 %,
(3)—5%, (4)-8%, (5)—10%

B 1a0x. 3 nmpuBeaeHbl JaHHBIE MO BIUSHUIO MOAU(PUIUpPYIOIIEH T00aBKU Ha (u-
3MKO-MEXaHWYECKHE XapaKTePUCTUKH J1abopaTopHbIX oHOCHONHBIX JCII TonmuHon

16 mM u pacuérHoit mnotTHOCThIO 750...800 Kr/M°.

Tabnuua 2 — PU3NKO-MEXaHUUECKUE XapaKTePUCTUKH

XapakTepucTuku ogHocaoiHbIX JCIIT
KonnuectBo mo- IIpenen
0 Cpennsas Pacrsxenue rnep-
nudukatopa, % [In0THOCTB, | TPOYHOCTH
TOJIIIIMHA 3 MIeHIUKYJISIPHO TIJ1a-
Mac. KI/M pu u3ruoe,
IUIATHI, MM ctu, MIla
Mlla,
0 16,04 780 18,0 0,35
1 15,80 760 18,7 0,4
2 15,90 832 20 0,42

[Ipu yBenuueHuu cojepkanus Moauduimpyromei 100aBKy MOBbIMIAIOTCS (Pu-
3uKko-mexannueckue xapakrepuctuku JICII. BBoa momudukaropa MJI-219 mpuso-
JUT K YBEJIMYEHHUIO YNMPECCOBKHU IUIUT, 32 CUET CHUKEHUS BPEMEHU OTBEPIKICHUS
CBS3YIOIIETO U, KaK CJIEICTBHE, HE3HAYMTENIbHO IMOBBIIIAETCS MOKa3aTelb Mpejelia
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npoYHOCTH mpu u3rube. Moaudunupyromas 1006aBKa, TaKKe BBICTYMAET B POJIU
iacTuuKaTopa st KapOaMua0popMaibAeTHIHOTO CBSI3YIONIEro U MOBBIIIAET pac-
TSOKEHUE IPEBECHO-CMOJISTHOW KOMITO3UIIUH.

[TokazaHa BO3MOXHOCTh MCIHOJB30BAHUA MOJU(PHKATOPA B KauecTBE CIIMBAIO-
IIETO areHTa JJIsi YCKOPEHHs peakiu 00pa30BaHUs TPEXMEPHBIX CHIMTHIX CTPYKTYP
B KapbamuaodopmManbIerugHoM onuromepe. BBon moaudummpyromei n1o0aBku
YMEHBIIAeT BpeMs JKU3HU KapOamMuao(popMasbAerHIHOTO OJUroMepa, TakkKe yCKO-
psieT mpouecc reneoOpazoBanusi. C OJHOW CTOPOHBI, BIMAHKUE MoauduKaTopa, mMmo-
N00HO (opMasibaeruay, 0OyCIOBIEHO B3aUMOAECHCTBUEM C HOHAMU aMMOHUS, B pe-
3yJIbTaT€ KOTOPOr'0 IMPOMCXOJUT JOMOJHUTEIbHOE MPOTOHUPOBAHUE KJIEEBOM CUCTe-
Mbl. C Ipyroil CTOpOHBI — MOIU(UKATOP, & TAKKE MPOAYKTHI €T0 KOHIEHCAIIUU 00pa-
3yIOT ¢ KapOamua0(hopMaibJAeTHAHBIM OJTUTOMEPOM TPEXMEPHYIO CIIUTYIO CTPYKTY-
py.

Momudunupyromass no6aska M/I-219 no3Bonsger yay4ymuTh  (U3MKO-
MEXaHUYECKUE TOKa3aTeNU IUIUT, IPUMEHATh aKLENTOPbl (popManbleruia, KOTopble
CHIDKAIOT MPOYHOCTHBIE NTOKA3aTENHN ITUT, a TAKXKE YBEJIMYUTh MPOU3BOAUTEILHOCTD
npolecca MpeccoBaHusi, COXpaHssi TpeOyemble HOpMaTuBaMH (PU3UKO-MEXaHUUECKHE
XapaKTEPUCTUKH.
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VJIK 665.939.56

Kapo6amugodenonodpopmanbaernanas cMoJ1a Ha OCHOBe KapOoamMuaodopmaib-
JAeTHIHOT0 KOHIEHTPAaTAa

C.JI. Kamenkos, C.U. /laeeckuii
Canxm-Ilemepbypeckuti 20cy0apcmeeHblil 1eCOMeXHUYeCKUull YHusepcumen umeHu
C.M. Kuposa

IIpeonoocen peyenmypusiti cocmag u pexcum cunmesa Kkapoamuoogenonogop-
Manb0e2uOHOU CMOIbL HA OCHOB8E KAPOAMUOOPOPMANbOecUOHO020 KOHYEeHmpamd.
Ilpuseoenwl ceoticmea noiyueHHoU CMObL.

[Tonyuyenuto kapbamuaopeHosI0PpopManbIETHIHBIX CMOJI METOJI0M COBMECTHOM
KOHJIeHCauu ¢eHosa (WM ero ToMOoJIOroB), Kapbamuaa u GopMaibaerujaa mocBs-
IICHO 3HAYUTEIBHOE YHCIIO padOT. BONBIIMHCTBO MPEI0KEHHBIX CIIOCOOOB MOJTyye-
HUS OTUX CMOJI MIpEeAyCMaTpuBaeT MPOBEACHUE KOHACHCAIMU (eHOoJa ¢ U30BITKOM
dbopmainpsieruia B MICJIOYHOM Cpeie ¢ MOCIEAYIONIMM BBEJICHUEM B TOJYYECHHBIN
MpEeAKOHIeHCAT KapOaMua U, Mpu HEoOXoauMocTH, dopmanbaeruaa. CUHTE3UpO-
BaHHbBIE TAKHUM CIIOCOOOM CMOJIBbI 00J1a/1at0T MOBBIIIEHHON YCTOMYUBOCTD MPU XpaHe-
HUH, BOJOCTOMKOCTBIO KJIEEBBIX COCMMHEHNN. OIHAKO 3TU CMOJIbI XapaKTEPU3YIOTCA
MOBBINICHHON BS3KOCTHIO, 3HAYMTEIILHBIM BpPEMEHEM OTBEP)KICHHS, BBICOKOW IIe-
JIOYHOCTBIO Ml MaJIO MPUTOJIHBI JJISI U3TOTOBJICHUS TUTAT U MPECCOBAHHBIX U3EIHN U3
WU3MEJIbYEHHOM IPEBECHUHEI.

B pa6otax [1, 2] noka3zaHo, YTO HaMJIy4IIMMHA CBOMCTBAMHU 00JIa1al0T KapOamu-
no¢eHoohopMalbIerHIHbIE CMOJIBI, TIOJYYEHHBIE B Cpejie ¢ epeMeHHbIM pH.

Hcnonp3oBanne B KauecTBe MCTOYHMKA (Dopmanibaeruja MpU CHUHTE3E CMOJ
dbopmaniiHa UMEET psijl CEPhE3HBIX HEA0CTAaTKOB. B ToBapHOM (popManmHe KOHIICH-
Tpauuent 37 % comepxutcsa 10 8 % METHIOBOrO CIUPTa, KOTOPHIN SBISIETCS CTaOU-
JU3aTOPOM pacTBOpa. MeTaHON SIBISETCS TOKCUYHBIM BEIIECTBOM, OH BBIICIISCTCS
IIPY CHHTE3€ CMOJIBI B Ta3000pa3HOM BHJIC M B OOJIBIIINX KOJUYECTBAX MPUCYTCTBYET
B CTOYHBIX BOJaX, OOpa3yrOIUXCS TPH BaKyyM-CyIIKe cMousibl. Kpome Toro, me-
TUJIOBBIA CITUPT 3aMEUISICT MPOIECC 00pa30BaHUs THAPOKCUMETHIIBHBIX TPYIIT U UX
KOHJICHCAITHIO.

[Tpumenenue kapbamumodopmanbaerngHoro konjeHncara (K®K) moszBomsier
n30exkaTh yKa3aHHBIX HEJIOCTAaTKOB M MOJydaTh CMOJIbI KOHIeHTparmen 60...70 %
0e3 onepanuy BakyyM-Cymiku [3].

B Hamux ucciaenoBaHusAX s CUHTe3a cMoJl ucnojib3oBain KOK mapku «Ay»
TY 2181-032-00203803-2003. [lns perynupoBanusi pH peakimoHHONW CMecH HcC-
nosib3oBau 20 %-wiii pactBop (NH4)Cl u 40 %-nb1ii pactBop NaOH. Pacuer macchr
KOMIIOHEHTOB, 3arpy’KacMbIX B PEAKTOp, NPOBOAWIMA MO NpennoxkeHHbiM B.B. Ba-
cIbeBbIM (popmyniaMm [4]. V mosiydeHHBIX CMOJ ONPENEeNsiiii CoAepKaHue CyXuX Be-
miectB (C) [5] , ycnoBHyt0 BsizkocTh (1) o B3-246 (comno 4 mm), Bpemsi OTBEpxKIe-
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Hus (1) [5], mpoyHOCTH KIIeeBOTO coeIMHEHUs IpH caBure (o) [6], KommuecTBO BOJIO-
PacTBOPUMBIX BEIIECTB B OTBep KaeHHON cMosie (BP).

OnpeneneHue KOJIM4ecTBa BOJJOPACTBOPUMBIX BEIIECTB MPOBOAMIIN CIIEAYIOIIUM
obpazom. Haeecky 10 r cmonbl cmemanHoi ¢ orBepauteneM (1 % a. c. NH4CI or
Macchl a.C. CMOJIbl) mepenuBaid B Gopmy u3 (Hoibru U MOMEANId B CYIIUIbHBINA
mkad, HarpeTsiit g0 temmeparypsl 105 °C Ha 3 4. BBICYIICHHYIO CMOITYy H3MENTbYAIN
Y NIPOCENBANIM Ha cuTe ¢ nuameTpoM oreeperuid 0,5 Mm. HaBecky BBICYIIEHHOM CMO-
JIBI Maccoit 0koJio 1 T B3BemeHHoM ¢ TogHocTh 70 0,0002, momemiany B cTakaH | 3a-
muBany 100 cM® IUCTHIUTHPOBAHHON BOMBI U TPU MEPHOHYCCKOM [EPEMEIINBAHIH
BbIiepkuBaiin 24 4. [Io okOHYaHMM BPEMEHHU BBIJEPKKH OCAJOK OTIEJSIN HAa CTEK-
assHHOM (priibTpe Ne 3 U mocie BhICYIIMBAHUS 10 TOCTOSIHHOM MacChl pacCUUTHIBAIH
KOJIMYECTBO BOJOPACTBOPUMBIX BEILIECTB.

B mepBoii cepur ONBITOB MCIOJIB30BAIA PEKHUM, MPUMEHSIEMBIN JJIsl CHUHTE3a
kapb6amugopopmanpaeruinoit cmoibl KO MT-15 na ocnoBe KOK. MonbsHOE coOT-
HOIlleHHe kapOamu : heHou : popMaabaerul npuHUManu paBabiM 1: 1,87 : 3.5.

B kauectBe KOHTpO:Is Ucnoib3oBasin cMoiry KO MT-15.

Tabmuua 1 — OcHOBHBIE CTaJIMM CUHTE3a U CBOMCTBA MOJYYEHHBIX CMOJ B cepuH 1.

PexxuMm cunresa ITokazaTenu CBOMCTB CMOJIBI
No
y Cramus cuHTE3a U 3arpyska o T, t, C, o, BP,
IWIT | g oMmonenToB p °C |mum| % | M°| ©° |MIIa| %
1. KOK, Boga, kapbamun 6,5 90 30
1 2. ®eHon 4 90 30 61 14 50 | 2141 75
1. K@K, Bona, denon 4 90 30 *
2 2 Kapbamun 7 68 30 63 15 | mo Lra | 79
]1-_ I;i)i;,ula;ﬂna, ¢denon, kapdbamu 7 90 30
3 2. Tor xe cocras 4 90 30 59 14 Ho | 1811 9.1
3. KapGamun 2-51 nopuus 7 68 30
Kd MT-15 67 67 75 2,1 8,7

[IpuMedanue: HO — cMOJIa He OTBEPIKIAETCs Ha BOASHOM OaHe.

Cwmona, cuHTe3upoBaHHasd 1Mo pexuMy |, umeer no cpaBHeHuto ¢ KO MT-15
MEHBbIIIEE BPEMsI OTBEPKACHUS U MEHbIIIEE COAEpKaHUE BOJOPACTBOPUMBIX BEILIECTB
B OTBEPKIACHHOW CMOJIE.

Bo BTOpO# cepum ONBITOB C LENBIO MOBBIMIEHUS THAPOIUTHUYECKOW YCTOUUNUBO-
CTH CMOJIbl OBLIO YBETHYEHO KOJIMYECTBO (peHoJa. MonbHOE COOTHOIIEHHE KapOa-
MUz : dheHon : popManbIaeTH NPUHSIN paBHeIM 1: 2,95 : 4,8. Ha mepBoii cranuu
cunteza KOK, Boma u denon Beiaepkusaincsk npu pH 4 u temmeparype 90 °C B Te-
yenue 30 muH. Ha BTOpoii craguu pH peakiimoHHOW cMecH MOJHUMAIU A0 7 U Npo-
BoauIM KoHAeHcanuo rnpu temneparype 90 °C B unrepsaie 30...50 mun. CMoibl,
CUHTE3UPOBAHHBIE B 3TON CEpPUM, HE OTBEPKIAJIUChH HA BOJISIHON OaHe.

[Tpu npousBoicTBE Pe30abHBIX (HeHOI0(DOPMATBAECTUIHBIX CMOJI KOHIEHCALIUIO
THIPOKCUMETHIIBHEIX MPOM3BOAHBIX (eHola BeAyT npu temueparype 94...98 °C.
[ToaToMy B pexxume 1 TemrmepaTypa Ha BTOPOM CTaJluMd CMHTE3a ObliIa MOBBILIEHA /10
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98 °C ¥ mpoaOIKUTENBHOCTD 3TOM CTaMU BapbUPOBAIach B mpeaenax 15...45 muH.
B 5T0l1 cepun OMBITOB ONpEAENAIN SMUCCHIO0 (POpMasIbAETUa U3 OTBEPHKIACHHBIX
CMOJI IO METOJIMKE, OITMCAaHHOM B padoTe [7].

Tabnuna 2 — BausHue NpoaoKUTEHOCTH BTOPOM CTaIuM CHHTE3a Ha CBOWCTBA
Kap6amu10peHoT0POPMATBAETUTHBIX CMOJ.

. IToxa3aTenu CBOMCTB CMOJIBI
[IponomxutenbHOCTD 2-01
CTaJau¥ CHHTE3a, MUH C,% | nc| tc > BP, | Smuccna popmanbacruna,
’ ’ ’ ’ MIla | % Mr/100 T cMoubl
15 53 17 HO 1,3 | 22,6 211
20 59 18 60 2,1 7.4 187
30 61 20 67 3,1 | 58 137
45 61 21 69 33 | 57 135
K® MT-15 67 67 75 2,1 | 87 162

AHanu3 MaHHBIX B Ta0J. 2 MOKa3bIBAET, YTO MOBBIIICHUE TEMIIEPATyphl U yBe-
JUYEHUE TPOJOJIKUTEIBHOCTH BTOPOM CTAJMM CHUHTE3a MPUBOJUT K YIYUIICHUIO
CBOMCTB KapOamuodeHosohopManbIeruJHON CMOJbI: TOBBIMIAETCS MPOYHOCTD
KJIEEBOI'O COEIMHEHUSI, CHUYKAeTCA 3MHCCHs (hopMaliblIeTHaa U KOJMYECTBO BOJOpacC-
TBOPUMBIX BEIIECTB B OTBEPKIACHHOW cMosie. CHHTE3MPOBAHHOE CBS3YIOIIEE UMEET
OOJIBIIIYIO THUAPOJUTUYECKYIO YCTOMUYMBOCTH MO cpaBHeHHI0O ¢ KO MT-15, o uem
CBUJIETEIBCTBYET B 1,5 paza MEHbIIIEE KOJUIECTBO BOIOPACTBOPHUMBIX BEIIIECTB.

BuiBoabI

Ha ocHOBaHMM NpOBEEHHBIX UCCIEAOBAHUIN B KaU€CTBE PAIMOHAIIBHOTO MOKHO
pPEKOMEHIOBaTh CHHTE3 KapOamMumaoQeHoa0popManbIeruIHON CMOJIBI MPU MOJIBLHOM
cooTHoIIeHnn kapoamu : dhenon : popmanbaerun 1: 1,87 : 3,5 o pexumy:
. 3arpy3ka KOK, Bonpl, nopeaenue pH 10 6,5...7,
. 3arpy3ka kapbamua
. Harpes peakiuonnoii cmecu 10 90 °C
. Beimeprkka peakiMOHHON CMECH MPH 3TOM TeMreparype B TeueHue 30 MUH.
. Camxenue pH no 4
. 3arpy3ka pacruiaBieHHOTo (peHoa
. Harpes peakimonnoii cmecu 10 96 °C
. Beiepkka peakiMOHHOW CMECH MPH 3TOM Temrneparype B TeueHue 30 MUH.
. [lToBbimienue pH mo 7...7.5

10. Oxnaxaenue g0 30...35°C

11. CnuB cMOIBL.

Cmona, CHHTE3upOBaHHAs TI0 YKa3aHHOMY PEXKUMY, UMEET HU3KYIO BS3KOCTh, Ha
47 % OO0IBIIYI0 TPOYHOCTH KIIEEBOTO COCNMHEHMS W Ha 15 % MEHBIIYI0 dMHUCCHIO
dbopmainbaeruaa mo cpaBHeHuto co cmoioit KO-MT 15.

O 00 310 DN K~ WK —
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VJIK 674.06

Bo03M0:KHOCTH YyJIy4llIEeHUS TEXHOJIOTHUS CKJIEUBAHUS IPEeBECHHBI
XO0JIOAHBIM CIIOCO00OM

A.P. bBupman, IO.U. Ilou, B.I'. /Ilykun, B.A. Coxonosa
Canxm-Ilemepbypeckutl 20Cy0apCcmeeHHblll 1eCOMEXHUYECKUL YHUBEpCUmem umeHu
C.M. Kuposa

Ilpusooumcs ungopmayus o pazpabomannom cnocode ckieusanus OpesecuHvl
XOJOOHBIM CNOCOOOM, NO3BONAIOWUM 3HAYUMENbHO COKPAMUMb YUK Nbe3000pa-
OOMKU U YBENUUUMb MeM CAMBIM NPOU3BOOUMENILHOCHb NPECCO8020 000PYO0BAHUS.
Ha nosepxunocms 00Hotll u3 ckieusaemvix Oemainell ¢ NOMOUWBIO KIeeblX 8AIbY08 Ha-
HocAm Kilell, BKI0UAWUll cesa3youee U 0meepoumens 8 ONMUMAlbHbIX NPONOPYUSIX.
B npomesicymke medncoy Kieesblmu 8ANbYAMU U NPECCOM HA KOHBeliepe YCMAHABIU-
8aiOM OONOJHUMENbHYI0 eMKOCMb ¢ noodozpesom. Pexomendyemas memnepamypa
Hazpesa pacmeopa yckopumels 00uxcHa ovims 6 npeoenax 60...80 °C. Kannu ycko-
pumeinsi HAHOCAM Hepe3 pasHvle NPOMENCYMKU HA KIee8yr0 N08epXHOCHb Oemdal,
nocie 4e2o ux cosmewaonm medzxncoy coooll u nomeuiarom 6 Xoa100Hbll npecc.

CkJrenBaHue APEBECUHBI MPU W3TOTOBJICHUH M3/CIUH U3 MaCCUBHOM JIPEBECUHBI
UMEET IUPOKOE MPUMEHEHHE B TIPOU3BOJICTBE. DTO M3TOTOBJICHUE MEOCITU U CTOJISP-
HO-CTPOUTEIIBHBIX H3CIUH, JOMOCTPOCHHE, MPOW3BOJCTBO OTHICIOYHBIX IMaHEIeH
JUTSL OTJICJIKY BHYTPEHHHX ITOMEIICHU ¥ MHOTHE BUJIBI IPYrod NMpoayKiuu. B 3aBu-
CUMOCTH OT Ha3HAYCHUsS MPOAYKIUH BO3MOXKHO CKIICUBAHUE XOJIOJHBIM WJIH TOPS-
YUM CIIOCOOOM.
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XuMu4eckasi MPOMBIIIIEHHOCTh MpeAJiaraeT B HACTOSIIEe BpeMs OOJbIIOe YHC-
JIO KJIEEBBIX MATEpUAJIOB, KOTOPBIE YXKE€ HCIIOJIB3YKOTCS WM MOTEHIUAIbHO MOTYT
NPUMEHATHCA B JepeBOOOpadaThIBaroIIell MpoMbIieHHOCTH. K coxaneHuto, yHU-
BEPCAJIBHOTO KJI€si, KOTOPbI MOTr Obl paboTaTh MPU BCEX CYIIECTBYIOLIUX TEXHOJIO-
I'USX OJHOBPEMEHHO, HET. Y KaXKJOTO KJ€sl UIMEIOTCS CBOM IOJIOKUTEIbHBIE WIH OT-
puLaTeNbHbIE 0COOEHHOCTH.

HatypanpHble KileeBble MaTepuaabl MOTYT MCIOJIB30BAaThCSA BE3JE, OJAHAKO 32
nocneanne 20 JeT OT HUX MOYTH MOJHOCTBIO OTKA3aJIMCh M3-3a UX JACPUINTA U W3-
MEHEHHUI TEXHOJOTHH, a Takke MHTeHCHU(UKAIIMU TPOIECCOB cKienBaHus. Hapsay
CO MHOTMMHM TEXHOJOTHMYECKMMH ITapaMeTpaMHM Ba)XHOM COCTABIISIOIIEH Ipolecca
CKJICMBAHHUS SIBJISIETCS BPEMS BBIJIEPIKKH B IIPECCE B CHKATOM COCTOSTHUU. JTO BaXKHBIN
MIOKa3aTellb, KOTOPbIA BO MHOTOM MOXET YCKOPUTh WJIH YBEIUYUTH BPEMS U3rOTOB-
JICHUS U3JIEIUN WA COOPOYHBIX €MHHUIL POTYKIIUH.

[IpumeHeHue ckienBaHUs 1a€T BO3MOKHOCTb HE TOJBKO CHHMYKAaTh MaTepHUAJIO-
€MKOCTb M3rOTaBIMBAEMON MPOIYKIUHU U 00JIee TIOJTHO UCIIONb30BaTh HU3KOCOPTHBIE
nuioMaTepuaibl U 0TXoAbl. OHO MO3BOJISIET MOBBICUTH (POPMOYCTONUMBOCTD, KECT-
KOCTh M MPOYHOCTb M3JENIUH, JIeT4e NMpUAaBaTbh UM TpeOyemMyro popMy, YMEHbIIATh
WIH yCTPAHATh aHU30TPOIIMIO MPOYHOCTHBIX M YIPYIMX CBOMCTB, NOBBIIATH OHO- U
XUMHYECKYH) CTOWKOCTb U T.J.

braromapsi CKJIEMBaHUIO MOKHO TaKkK€ II0JIy4aTh U3 TOHKUX MHJIOMAaTEpUAJIOB
Y IIIIOHA JETaId KPYIHBIX CEYCHUH. 32 CUET MEHBILETO PpacXxo/ia ChIPbsi, UCIOIb3Ye-
MOTO JIJI1 U3TOTOBJICHUS KIIEEHBIX JIeTajleil, ce0eCTOMMOCTh UX, KaK MPaBujIo, HUXKE,
YyeM y JeTanei U3 LelbHON apeBecuHbl. [Ipouecchl ckilenBaHMUs TPUMEHSIOTCS TPH
M3rOTOBJIEHUH MEOEIH, IIIMTOBOIO MAPKETA U MAPKETHBIX JOCOK, KIIEEHbIE HECYIIIHE U
OrpaXkJ1aroIIie KOHCTPYKIMH (OaJIKu, apku, (pepMbl, UIUTHI), IEPEBOAHBIE 1 MOCTO-
BbI€ OpYCh, IIMAJIbI, IBEPHBbIE U OKOHHBIE OJIOKU, COOPHBIE JKUJIbIE IOMa U T.I.

[Ipu ckneuBaHuM AeTaiell U3 APEBECUHBI MPUMEHSIOT XOJIOAHBIE U TOPSYHE
criocoObl ckieuBaHus. ['opsyrie crnocoObl CKJIEMBAaHUS MOTYT HPUBOAMUTH K MOCHe-
JyIo1eMy KOpoOJEHHIO COSAMHIEMbIX JeTallell 3a cueT BO3HUKAIOLIUX MPU HarpeBe
JPEBECUHBI BHYTPEHHUX HANPSKEHUN.

Xo0JI0AHBIE CIIOCOOBI CKJICMBAHUS HE BBI3BIBAIOT KOPOOJIEHUS CKICCHHOIO MaKe-
Ta, HO MPOJOJKUTEIHLHOCTD BBIIEP/KKH MAKeTa MoJ] JaBJICHUEM B MPECCOBOM 000pY-
JIOBaHUM B HECKOJIBKO pa3 BO3PACTAET 3a CUET 0oJiee JJIMTEIBHOIO BPEMEHH OTBEp-
KICHUS KIJIEEB XOJIOAHOTO OTBEPHKACHUS IO CPABHEHUIO C KJIESIMU rOpsSUEero crnocoda
CKJICUBAHMSI.

B cBsi3u ¢ 3TUM pellieHne BOIpoca YCKOPEHUSs Mpoliecca CKICUBaHUs JPEBECH-
HbI XOJIOJIHBIM CIIOCOOOM TPE/ICTABIIACTCS BEChbMA aKTyallbHbIM W BaXKHBIM IS Jie-
peBooOpabaThIBatONIel MPOMBINUIEHHOCTH CTpaHbl. [IpoaHanu3upoBaB pa3ivuyHbIE
TEXHOJIOTUH CKJIEMBAHUS U MaTEpHUAJIbI, UCIIOJIb3yEeMbIE JJISl ATUX LeJeil, HaMU ObLIO
MPEMIOKEHO TEXHUYECKOE PELIEHUE IO YMEHBIIEHUIO JUIMTEIbHOCTH IIPECCOBAHMS.

TexHn4yeckoe pelieHrne OCyIIeCTBISETCS CIEAYIOIUM 00pa3oM.

Ha noBepXHOCTh OTHOM U3 COEAUHSEMBIX JETaNe C MOMOIUBIO KJIEEBbIX Ballb-
LIOB HAHOCST KJIEH, BKIIOYAIOIIUN CBA3YIOIIEE U OTBEPAUTEND B ONTUMAIBHBIX MPO-
HNOPLHUSIX, TO €CTh IPOMOPLHMAX, 00ECIEUNBAIONIUX [TOJTHOE XUMHUYECKOE B3aUMOEH-
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CTBHE KOMIIOHEHTOB KJI€sl U €ro OTBepxKJeHue. Hanpumep, TakuMu KOMIOHEHTaMU
MOryT ObITh cMojia KM®T 100 m.4. u 5 % pacTtBop m1aBeneBoi KUCIOTHI 15 M.4.

Mexy KJI€eBBIMU BasibllaM M IIPECCOM YCTaHABJIMBAIOT IMOJAOTPEBACMYIO €M-
KOCTh C KalleJIbHUIIaMHU, U3 KOTOPBIX IO 3aJaHHOM MpOoTrpaMMe Ha KJICCBYIO MTOBEPX-
HOCTb JICTaJIU KaIUIAMH HAaHOCAT HarpeThld pacTBOP CHEIUAIbHOTO oTBepAuTENs. Pe-
KoMeHnayeMas temmeparypa Harpesa 60...80 °C. CoequnseMble A€Tald COBMELIAIOT,
noABepraroT npeccoranuio ¢ aapiaenuem 0,2...0,8 MIla B teuenue 1...3 mun. [Tocae
Yero JaBJIEHUE CHUMAIOT, a IETAJIM BHIHUMAIOT U3 Mpecca U MOJIBEPraloT TEXHOIOT -
YECKOU BBIIEPIKKE B CTOMAX JI0 MTOJTHOTO OTBEPKICHUS KJIEEBOTO CJIOSL.

OTMeTHM, 4TO B MEPUOJ] TEXHOJIOTUYECKON BBIJICPKKU B CTOMAX YCUIIUE CHKATHUs
JeTanen, TOCTUTHYTOE MNpH MPECCOBAHUM, COXPAHSIETCS 3a CUET CUJI CIEIICHHS, BO3-
HUKIIUX B OTBEPXKACHHBIX B MEPUOJ HAXOXKICHHUS B MPECCE ydacTKaX KIJIEEBOM IO-
BEPXHOCTH, 0Opa0OTaHHOU KaIIAMH CHEIUaIbLHOIO OTBepauTeNs. Jjisi moaTBepkie-
HUS OCYIIECTBUMOCTH IMPEAJIaracMoro TEXHHMYECKOTO PEIICHUs] ObUIM ITPOBEICHBI
AKCTIIEPUMEHTHI, PE3yJIbTaThl KOTOPHIX CBEJCHBI B TAOIHILY.

Tabnuna 1 — Pe3ynbTarhl NpoBeIEHHBIX UCCIIEAOBAHMIMA

Ne ombiTa S t t; P T Py
1 2 40 20 0,3 1 0,32
2 5 40 20 0,3 1 0,60
3 7 40 20 0,3 1 0,65
4 10 40 20 0,3 1 0,72
5 13 40 20 0,3 1 0,38
6 — — 20 0,3 1 0,015
7 — — 20 0,3 30 0,45

O06o03HaueHMs1, TPUHSTHIE B TaOIUIIE:

S — mTomank KiIeeBol MOBEPXHOCTH, 00pabOTaHHAS CIIEHAILHBIM OTBepanuTeIeM, %0;
t — TemnepaTypa orsepaurens, °C;

t; — TemmnepaTypa Kiesi, BKIFOYAIOIIEero CBA3YIOIIee U OTBEPAUTEb B ONITUMAIbHBIX
npormopuusx, °C;

P — naBnenue npu cknenBanuu, MlIa;

T — IpoaOIKUTENBHOCTD BBIACPIKKHU AETaIei O/ 1aBICHUEM, MUH,;

P, — BennumnHa paspylaroniero gasjieHus (yCpeIHEHHbIE JaHHbIE) IIPH OTPBIBE CKJIe-
CHHBIX geTanei, MIIa.

B skcniepumenTax 1-5 mosydeHbl moka3aTeiau MCIbITaHUN 00pasioB ¢ (Gopmu-
POBaHUEM KJIEEBOTO CJIOA IO MPEAIaraéMoMy TEXHUUECKOMY PEIICHHI0, HA OTPbIB.

B skcniepumenTax 6-7 moydeHbl MOKa3aTeau MCIBITAaHUM Ha OTPHIB 00pa3IioB,
CKJIEEHHBIX C (POPMUPOBAHUEM KJIEEBOTO CIOSl MO TEXHOJIOTMH, TPUMEHSIEMOM B Ha-
CTOsIIIIee BpeMs Ha MPOU3BOJICTBE.

AHanu3 3KCIEepUMEHTANIbHBIX JAHHBIX, PUBEICHHBIX B TAOJIUIIE, TO3BOJISET 3a-
KJIFOUUTD:

— B 3KcriepuMenTe 1 HejocTaTouHas BeIMYMHA TUIOMAAN YYaCTKOB, CKPEIUISIO-
X COeMUHsEeMbIe TOBEpXHOCTH (S = 2 % — myomasas, 00paboTaHHAs CIIEITUATBHBIM
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OTBEpIUTEIEM) TPU MPECCOBAHUU, HE OOECIeYnBaeT HOPMATHBHON MPOYHOCTH
cknensanust (P, = 0,32 MIIa, uro meHbIIe HOpMaTHBHOM BenuuuHsl [Pp] = 0,6 MIla);

— B DKCIIepUMEHTax 2-4 3amaHHas npodHocTh obecneunsaercs (P, = 0,6...0,72
MIIa);

— DKCIEPUMEHT 5 MOKa3bIBAET, YTO H3JIUIIHEE KOJIMYECTBO CIEIHUAIBHOIO OT-
BepauTeas (ero pasMmellleHHe Ha IUIOIIAau, IpeBblmaromiei 3Hauenne S = 10 %)
CHIDKAET IIPOYHOCTS KileeBoro coenunenus (P, = 0,38 Mlla);

— DKCTIEPUMEHTHI 6-7 MOKa3bIBAIOT, YTO MPU (POPMUPOBAHUH KIIEEBOTO CIIOS IO
TEXHOJIOTHH, TIPUMEHIEMON B HACTOSIIEe BpeMs Ha TPOU3BOJICTBE, BBIJACPKKH IO
napienrieM P = 0,3 MIla B teuenue Bpemenu T = 1...30 MUH HEAOCTATOYHO JJISl TIO-
TydeHus npouHoro coeauHenus (Pp=0,015...0,45 MIIa).

BriBo

[Ipennaraemoe TEXHMYECKOE PEIIEHHUE TTO3BOJIAET 3HAUYUTEIBHO, B JECATKHU Pas,
COKPAaTUTh MPOJOJLDKUTEIIBHOCTh MPECCOBAHUS MPU CKJIECMBAHWHU JIPEBECUHBI M, KaK
CJIC/ICTBHE, TIOBBICUTh MPOU3BOAUTEILHOCTh MPECCOBOTO 000pyaoBaHusA. O01acThIO
MIPUMEHEHUS TPEAIaraéMoro TEXHUYECKOIO0 PENICHUS SBJSIOTCS IPOU3BOJCTBA
CIIOUCTBIX CTOJISIPHBIX IIJIUT, CTPOUTEIHLHOTO KJIEEHOTO Opyca, MeOEIbHBIX 3aTrOTOBOK,
nerajel TBEpHBIX U OKOHHBIX OJIOKOB.

YK 674.816.3

Crpykrypa u cBoiicTBa (peH010(PopMAJIbAETHIHBIX CMOJI, MOAU(PUIIMPOBAHHBIX
¢bypdypos1-anieTOHOBBIM MOHOMEPOM, IPUMEHHUTEIbHO K MPOU3BO/JACTBY IJIUT-
HBIX JIPeBEeCHbIX MATEPHAJIOB

C.A. Yepromos
Tlosonoicckutl 2ocyoapcmeen bl MeXHOI02UYECKULL YHUBEpCUment

Ilpusedena cpasnumenvuas oyeHka MmepmOOUHAMUYECKUX U MEXHON0SUYECKUX
c80UCME (PeHONOPOPMANIbOecUOH020 OnucoMepa, MooUGuUYUposanHo2o @ypdypo-
ayemonogvim moHomepom DPA. Yemanosneno, umo moouguyuposanue geronrogop-
MANbOE2UOHO20 OAUSOMEPA NO380J8em YMEHbUUMb NOBEPXHOCMHOE HAMAICEHUe,
8peMsL JHCENAMUHUZAYUU, NOBLICUMb PEAKYUOHHYIO CHOCOOHOCMYb,  VIYHUUMb PAC-
npeoejieHue no N0BEPXHOCMU OPEBeCHbIX Yacmuy, 4mo no3eossem oojee 3¢hpexmus-
HO UCNONIb308AMb €20 8 NPOU3BOOCMBE OPEBECHBIX NJIUM.

CoBpeMeHHOE MPOU3BOJCTBO APEBECHBIX KOMIIO3UTOB aKTHUBHO PAa3BUBAETCS B
nocyieHue necatuieTus. Poccuiickoe u MHpPOBOE MPOU3BOACTBO M TOTPEOJICHHE
IUIUTHBIX JIPEBECHBIX MATEPUATIOB BO3PACTAIOT C KAXIbIM I'OJOM, B CBSI3U C MOCTO-
SHHO BO3PAaCTAIONIMMHU MOTPEOHOCTSAMH B JaHHBIX MaTepuaiax, MPexkIe BCEro co
CTOPOHBI CTPOMTENILHOU cepbl U MebenbHOM mpombinuieHHocTH [1]. Tlo maHHBIM
PoccraTa B 11€710M B TTOC/IETHUAE TOABI, HECMOTPS HAa HECTAOUIILHYIO SKOHOMUYECKYIO
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CUTYaIMIO U KPU3UCHI, 00BEMBI IPOU3BOJCTBA BCEX BUIOB JPEBECHOIUIMTHBIX MaTe-
puasnoB Bo3pactaroT. [1o olleHKaM M POCCUMCKUX U 3apyOeKHBIX aHAJIUTHUKOB MPO-
IHO3 Pa3BUTHUA PhIHKA IUTMTHBIX MAaTEpUAJIOB Ha cpelHecpouHblit epuon 10 2020 ro-
J1a TIOJIOXKUTEIIbHBIH.

[InuTHBIE NpeBecHbIE KOMIIO3UIIMOHHBIE MaTepuaibl 00J1aJlaloT MHOKECTBOM
MPEUMYIIECTB TEpe]l IPEBECUHON U MHBIMU JIPEBECHBIMU MaTepuajaMud — OTHOCH-
TEJIBHO Majasi CTOMMOCTh, OJJHOPOJIHOCTh MaTepraja U OTCYTCTBUE aHU30TPOIUU 1O
dbopmary, 1erkocTh B 00paboTKe, Mmupokast 061acts npuMenenus u np. Ocoboe 3Ha-
YEHUE UMEET BO3MOKHOCTh KOMIUIEKCHOTO ¥ PAllMOHAIIBHOIO MCIOJIb30BAHMS APEBE-
CHHBI, MEepepadOTKH 00pa3yIOIIUXCsl IPEBECHBIX OTXO0B, PETYIUPOBAHUS CBONCTB B
3aBUCUMOCTH OT TpeOoBaHUl notpeduteneid. OIHAKO PEBECHBIC IUIUTHI U3rOTaBIIU-
BAIOTCS C MPUMEHEHHEM CUHTETUYECKUX CMOJ, B CBSI3M C YEM, O0JIAIalOT PSIIOM He-
JIOCTATKOB, MPEXJE BCEro, TOKCUYHOCTBHIO 3a CUET NPHUCYTCTBHS CBOOOJHBIX Be-
LIECTB, HENPOPEATUPOBAHHBIX B X0J1€ OTBEPKICHUS CMOJI.

[Tocnennent penakuueit ['OCT na npeBecHbie mumThl 0T 2014 . HOpMUPYIOTCS
OTHOCHUTEJIbHO HEBBICOKHE MPOYHOCTHBIE MOKa3aTeau. [ O0NbIIMHCTBA MEOETBHBIX
U CTPOUTEINIbHBIX U3JIEINI MPOYHOCTh MAaCCOBO BBIITYCKAEMbBIX JPEBECHBIX IUIUT SIB-
JSI€TCSl JOCTATOYHOM, HO JIJI1 OTBETCTBEHHBIX AJIEMEHTOB, BOCIIPUHUMAIOIINX MOBBI-
[ICHHBIC HATPY3KH MPHU SKCIUTyaTalliu, TPEOYIOTCS TUIUTHI MOBBIIIICHHOW MTPOYHOCTH.
Kpome 3TOro, k HegocTaTKaM OTHOCSTCS OTHOCHTEIBHO HHU3Kasi CIOCOOHOCTH IUIUT
YAEPKUBATh KPENEXKHYIO (YpPHUTYPY, BBICOKAs BIAroBIMUTHIBAIOIIAs CIIOCOOHOCTD,
KOTOpasi MPUBOJUT K HEXKEJIATEIbHOMY HaOyXaHHIO MaTE€pHalOoB BO BPEMs UX HC-
M0JIb30BaHUSI B IEPEMEHHBIX TEMIIEPATYPHO-BIAXKHOCTHBIX YCIOBHUSAX U HAPYLICHUIO
LEITOCTHOCTH KOHCTPYKIIMH.

W3BecTHBI pa3iuyHble HANPaBJICHUS MOBBIIIECHUS IKCILTyaTAllMOHHBIX CBOWCTB
JPEBECHBIX TUIMT, OCHOBAaHHBIE HA PETYJIMPOBAHUU CBOMCTB APEBECHOI'O HAIOJIHHUTE-
JS U KJIEEBBIX COCTAaBOB, MU3MEHEHUM TEXHOJIOTMUECKUX PEXUMOB H3TOTOBJICHMS,
BBEJICHUM YIPOYHSIOIIMUX 3JIEMEHTOB, BOJOOTTAJIKMBAIOIINX COCTaBOB U JApPYTHE.
HauGonbinee BiusiHUE HA KOHEYHBIE CBOMCTBA JPEBECHBIX IITUT OKA3bIBAIOT CBOMCT-
Ba MPHUMEHIEMOro cBsizyromiero [2-4]. Mcnonb3oBaHue albTePHATUBHBIX BOJIOCTOM-
KHUX KJICEB C MOBBIIIICHHBIMH aIr€3MOHHBIMA CBOWCTBAMH WJIU MOJU(DUKAIUS OCHOB-
HOTO CBSI3YIOIIETO 00Jiee CTOWKUMHU U PEAKIIMOHHO-CIIOCOOHBIMH KJIESIMU — OCHOBHOM
MyTh MOBBIIIEHUS YKCILTYyaTaIIHOHHBIX CBOWCTB JIPEBECHBIX KOMITO3UTOB.

B kauecTBe OCHOBHOT'O CBSI3YIOLIEr0 WM MOAM(UKATOpPA CMOI MOTYT 3(Pdek-
TUBHO KCIIOJIb30BAThCSI OJUTOMEphl (ypaHoBoro psga [5]. OCHOBHOH KOMIOHEHT
bypaHoBbIX oiUroMepoB — Gypdypoi, KOTOPBI MOXKHO MOJIy4aTh U3 OTXOJ/0B JIECO-
3aroTOBOK, JICCOMWJICHUS U JAepeBO0OpaboTKU, coctaBistommx ot 30 % mo 45 %
o0beMa mepepadareiBaeMoit apeBecunbl [6]. [TosTomMy mpoussouctBo dypdypona,
CMOJI Ha €T0 OCHOBE U JIPEBECHBIX KOMITO3UIIMOHHBIX MAaTEPHUATIOB MTO3BOJIUT HE TOJb-
KO MOJy4YaThb BOCTPEOOBAaHHYIO MPOIYKIUIO C BHICOKUMH 3KCIUTyaTallMOHHBIMU Xa-
PaKTEPUCTUKAMH, HO U 0OECIIEUUT MOBBILIEHUE KOMILJIEKCHOCTH MCIIOJIb30BAaHUS Jpe-
BECHOTI'O CBIPbS.

OCHOBHBIM MpPEACTABUTENEM (PYPAHOBBIX OJUTOMEPOB, JOCTATOYHO IIMPOKO
MIPUMEHSEMBIX B ONPEACICHHBIX OTPACIISIX MPOMBINUICHHOCTH, SBIsAeTCS Qypdypod-
arieToHoBBI MOHOMep DA, momydaeMsblil ipu cunreze Gpypdypona u anetona. B o1-
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BEPKJICHHOM COCTOSIHUM OH OO0JIaJaeT TMOBBIIICHHOW BOJOCTOWKOCTBHIO M TMPOYHO-
CThIO, XUMUYECKONU CTOMKOCTHIO. J[aHHBIM MPOIYKT XOPOIIO COBMEMIAeTCs ¢ PeHo-
J0QOopMaIbACTUIHBIMU CMOJaMU. DKCIEPUMEHTANbHBIC JIAHHBIE MOKa3bIBAIOT, YTO
MOBEPXHOCTHOE HATSKEHHUE M KPAeBOM YroJl CMAaYMBaHUS HECKOJIBKO CHIDKAIOTCS TIPU
YBEIMYECHHUH J10JIM 100aBKkU MoHOMepa DA, 4yTo cmocoOCTBYET MOBBIMICHUIO CMaYyu-
BA€MOCTH, PABHOMEPHOCTH pACTIPEEICHHS KJIesl IO JIPEBECHBIM YacTHUI[AM B CTPYK-
Type JPEeBECHBIX KOMITO3UIIMOHHBIX MaTepuaios (puc. 1).
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Puc. 1. Bousinue gonu 1o0aBku pypaHOBOTO OJIMUTOMEpa: a — Ha TOBEPXHOCTHOE
HATSDKEHHUE KIJIEEBBIX COCTABOB; O — Ha KPA€BOM yrojl CMayMBaHUs

KHCIIOTHOCTh KJIE€EBBIX COCTAaBOB MPU MOAM(PUKALMH HECKOJIBKO CHIKAETCH,
M0TOMY, HECMOTPSI Ha CHIDKEHUE BEITMYMHBI TOBEPXHOCTHOTO HATSDKEHUS, BI3KOCTh
MOAU(PUIMPOBAHHBIX KJIEEBBIX COCTABOB BO3PACTAET 32 CUET HAYAJIbHBIX MPOILIECCOB
KEeJTaTUHU3alMK B MPOLIECCE B3aMMOJEUCTBHS KHUCIOro (pypdyposaaneToHOBOro Mo-
HOMEpA C HIEIOYHBIM (PEHOTOPOPMATIBAETHIHBIM OJIUTOMEPOM.

C yBennueHueM J10J11 100aBKU (PypaHOBOTO OJIMTOMEpa BpeMsl JKeIaTUHU3ALUU
MOJM(ULIMPOBAHHBIX KJIEEBBIX COCTABOB CHUXkaeTcs. [loaToMy mpu uX ucnosib3oBa-
HUM MMEETCS TEXHOJOrMYecKasi BO3MOXKHOCTb YMEHBIIEHUS BPEMEHH TEPMOIbE30-
00pabOTKU MpH MPOU3BOACTBE KJIECHBIX JAPEBECHBIX MAaTEpPHUaJOB WJIM CHUXKEHUS
TEMIEPATYPbI IPECCOBAHUS, YUTO MOXKET MPUBECTHU K MOBBIILIEHUIO TPOU3BOIUTEIbHO-
CTH pabOThl OCHOBHOTO 00OPY/IOBAaHUS M CHUKEHHIO IPOM3BOACTBEHHBIX 3aTparT.

Jlns 000CHOBaHHUS TIOBBIIICHUS PEAKIMOHHON CITOCOOHOCTH MOIU(PHUITUPOBAH-
HBIX KJIeeB OBLJIO MPOBEACHO MCCIIEOBAHIE KHHETHUKN OTBEPKACHHS MCXOIHBIX KOM-
MOHEHTOB ((eHonopopMaIbACTUIHON CMOJIBI, (ypdPyporaaneToHOBOroO MOHOMEpPa
®A), a Takxke MOIAUPUIIMPOBAHHON CMOJIBI (pUC. 2) MeToaOM JudpepeHIraibHON
CKaHHUPYIOIIEH KaJOpUMETPUH, MO3BOJISIOLIETO OXapaKTEpHU30BaTh MPOTEKaHUE XH-
MUYECKUX pPEaKIUd TMOJYYCHUS W NECTPYKIHUU TOJTMMEPHBIX MaTEpUajoB, MPEXKIe
BCETO0, 110 TapaMeTpaM TEIIOBBIX IP(HEKTOB.
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Puc. 2. Kpussie JICK oTBepKaeHUsI CMOJI IIPU MTOJIUKOHICHCAITTH

Hcxonnas ¢eHomopopManbieruiias cMoja MpU HarpeBaHUM UMEET MaKCH-
MaJbHBIM Tem1oBol 3 (dekT. Menbimii TemioBoi 3pdeKT nmeeT MoAUPpUIUPOBaH-
Hasg (eHosodopManpaeruaHas cMoja M KJIeeBOM cocTaB Ha ocHoBe (Gypdypod-
aneTroHoBoro MmoHomepa ®A. Takum o06pa3oM, BBeaeHUE 100aBku MoHOMepa DA k
OCHOBHOI CMOJIE€ CITIOCOOCTBYET YBEIMUYEHHUIO CKOPOCTU PEAKLIUU.

Jlns uccnenyembix cmoit Obutn cHATHE uxX MK-cniekTpsl (puc. 3).
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Puc. 3. UK - cmektper cmom: 1 — denonodopmanpaeruaHas cmona; 2 —
dbenonodopmanbaeruaHas cMoia, MoaudunpoBanHas Gypdypona-areTOHOBEIM MO-
HOMEPOM; 3 — KJIEEBOM COCTaB Ha OCHOBE (hypdypoII-aiieTOHOBOTO MOHOMEpa

AHaJIM3 CHEKTPOrpaMM IOKazall, uTo MojauduiupoBanue (eHosodopmabie-
THJIHOTO OJIMTOMEpa MPUBOIUT K M3MEHEHUSIM B CTPYKType CBs3yromiero. B obmactu
crieKTpa GoNbIINX BOTHOBEIX urcesn (3300...3500 cM ™) IPOUCXOMUT CMEIICHHE MaK-
CUMyMa B CTOPOHY OOJIbIIIEr0 3HAaUE€HHs BOJIHOBOTO YKCIIA, XapaKTePU3YIOIIEro OpTo-
napa-cBsizu, 00Opa3oBaHHbIE C y4acTUEM (EHOJIbHBIX CTPYKTYpP B COCTaBe MaKpOMO-
aexkyn. CMmenieHrne MaKkCuMyMa COOTBETCTBYET YBEIMUECHHUIO SHEPTUU CBA3U MOJIEKYI.

Hapsiny ¢ 3TuMm, uMeeT MECTO HEKOTOpPO€ CMEIEHHE MaKCMMyMOB B OOJacTH
ManbIX BOMHOBBIX wrcen (500...1100 cm™), xapakrepusyommx 06pa3oBaHiue OpTO-
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OpPTO-CBSI3M C y49acTHEM (PEHOJIBHBIX CTPYKTYp. DTO CMEIIEHUE, TO-BUANMOMY, 00Y-
cloBJIeHO mepepacnpenenenueM OH-rpymmn u yBenMueHHEM BHYTPUMOJCKYJISIPHBIX
CBSI3€H, YTO MPUBOANT K YBEIMUEHUIO MOJICKYJISIPHON MacChl MOJIMMEpa.

Takum obpazom, momudukaius GeHosohopMaIbIeTHAHOTO oauromepa Gyp-
(GypoalieTOHOBEIM MOHOMEPOM CIIOCOOCTBYET TIOBBIIIICHHIO MPOYHOCTH XUMHUYEC-
CKUX CBSI3€M B MaKpOMOJIEKYJIaX CBS3YIOIIET0, HA OCHOBE KOTOPOTO BO3MOXKHO H3TO-
TOBJICHHE JPEBECHO-TIONUMEPHBIX MAaTEepHAIOB C  MOBBINICHHBIMUA  (pHU3HKO-
MEXaHUYECKUMHU CBOHWCTBAMH.
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VJIK 674.06

IIpuMeHeHHe MOOOYHBIX MPOAYKTOB CYJIb(PaTHO-IE/UIHJI03HOT0 IPOU3BOACTBA
NJIs1 CKJIeuBaHus1 gaHepbl

/I.C. Pycakoe, A.A. ITusoeaposa, M.A. bnazooapnasn
Canxm-Ilemepbypeckuii 20cy0apcmeeHHblil 1eCOmMexXHU4eCKull yHugepcumem umeHu
C.M. Kuposa

Beeoenuem 6 cmony COK-3013 omHocumenvHo Oeuié8020 npooykma yeiio-
JIO3HO-OYMANCHO20 NPOU3BOOCMBA — NEKMO/d, 00OCMUSIU COKPAULeHUS NPOOOJIHCU-
MenbHOCMU OMBepHCOeHUs Kaesi Oe3 nomepu npoYHOCMHbIX XAPAKMEPUCMUK.

denomopopmanpaeruaapie cMoibl (ODC) mpumeHsI0T B MPOU3BOJACTBE (paHe-

pBl U JIPYyTrOoW KJIEEHOM NPOMYKIMH, IKCILUIyaTUPYEMOM B YCIOBHUSAX IOBBIIIEHHON
BIKHOCTH. VX MoauuuupyroT, Korja HeoOXOAMMO YCKOPUTh MPOIECC CKIIEHBa-
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HUSI, TIOBBICUTh MPOYHOCTh U HAJIC)KHOCTh CKJIIEMBAaHUA. B CBsI3M ¢ 3TUM, OOHOM U3
aKTyaJIbHBIX 33]1a4 OTPACIIH ABJISIETCS MIOUCK HOBBIX MOJAU(PUKATOPOB JIJISi CMOJL.

Vayumenue cBoiictB @DOC MOXKHO AOCTUYD MyTEM UX MOJIUDUIIMPOBAHUS MO-
OOYHBIMH MPOAYKTAMH CYJIb(haTHO-IEIUIIOIO3HOTO Mpou3BoAcTBa. K HUM oTHOCATCA
TaJUIOBOE MAacJio, TaJUIOBbIEC >KHPHBIE KUCIIOTHI, TalIOBas KaHU(OJIb, MEK, MEKOBBIM
KJIeH, TUrHUH, ckunuaap u ap. [1-3]. B kadectBe momudukatopa st @DC ObuT BbI-
OpaH MeKTOJI, BXOASAIIUNA B COCTaB OTXOJIOB LIEIUIIOI03HO-0yMaXKHOTO TPOU3BOJICTBA.
[lekTon mpeacraBisieT co0Oi pacTBOpP MEKA B JIETKOM TaJUIOBOM Maciieé B COOTHONIE-
HUU 2:1 U COAEPKUT CMOJISIHBIE U >KUPHBIE KUCJIOTHI (M30MMMAapOBasi, OJICMHOBAS,
JIMHOJICHOBAs ), KOTOPBIE BCTYMAIOT B PEAKINIO dTepudukanuu ¢ GopMaabIeTUIOM C
oOpazoBaHuEM CIOXHBIX 3GUPOB. MOHO- U AUMETUIIOI(PEHOIIBI, BXOSIINE B COCTaB
npoaykToB KoHAeHcanun OPC, Takke BCTyNalOT B PEAKIUIO 3TepU(DUKALUU U TTPU-
COCIMHEHUS C KUCIOTaMU IO JBOMHBIM CBSI3IM ¢ (hOpMabIEruAOM ¢ 00pa30BaHUEM
MHOTOSIAEPHBIX HIEJIOYHBIX MOJIMMEPOB.

OwmpbuieHHble )XkupHble KUCTOTh ChH;,iCOONa, Bxoasime B COCTaB OMBLICH-
HOI'0 TAJUIOBOTO IE€KA, XapaKTEPU3YKOTCSI BBICOKOW IMOBEPXHOCTHOM aKTUBHOCTBIO U
JTUCCOIIMUPYIOT ¢ 00pa30BaHUEM arperatoB (MULIEIUT) IO CXEME:

C,H,,,COONa — Na* +C_H,.,COO"

Honorennsie, nonspueie rpynnupoBku (COO ) obpalieHsl Hapyxy, a yrieBo-
nopoxanasi yactb (CyHj41) HampaBnena BHYTpb Muneiuibl (puc.l). YckopeHue mpo-
1ecca oTBepxkaeHus (eHon0(popMaIbIETUIHBIX CMOJ BO3MOXKHO 3a CUET 3aMEIEeHUs
THAPOKCUIIBHBIX TPyHn (PeHoT0(pOpMaNbIETHIHON CMOJIBI Ha KaTUOHBI HATPHUS MU-
I[EJUIBI OMBIIGHHOTO TaJIOBOTO I€Ka C MOBBIIIIEHUEM IIEJIOYHOM cpebl Kies. Murern-
JIbl BCTPAMBAIOTCSl B MOJIEKYJy nojiuMmepa dheHonohopMaibIeruaHON CMOIbI, o0pa-
3ysl IPOCTPAHCTBEHHO-PA3BETBIEHHYIO CTPYKTYpPY, YTO BEAET K OOpa30BaHUIO Le-
JIOYHOTO TIOJIMMEpPA ¢ HOBBIM KOMILUIEKCOM CBOWMCTB, 00ECIICUMBAIOIINX YCKOPCHHE
mporiecca OTBEPIKICHUSI KJIes M TIOBBIIIICHUE TIPOYHOCTH CKIICHUBAHUSI.

A4P0 MULEennbI aacopBUMOHHLIA Cnon

b N

RCOONa
{m |: RCOOH nRCOO™ (nx)Na*p*= x Na*

e

noTeHyunan - ANDDY3NCHHBIA
OnNpeaensaLwmi crnoi
Cnon

Puc. 1. CTpykTypa MULIEIIb OMBUIEHHOTO TaJUIOBOrO MEKa: N — YUCJIO MOTEH-
IIUAJIOTIPECIISIFONTNX NOHOB; X — YUCJIO IPOTUBOMOHOB B MU Yy3HON YacTh €05, M
— konmuecTBo Mojiekys (RCOONa, RCOOH) conepxanuxcsi B arperaTe MULEIIbI.

JI1s1 MOBBINIEHUSI TPOYHOCTH TOTOBOM MPOAYKIMU ObUT MPOBENEH MHOTroO(ak-
TOPHBIN AKCIEPUMEHT CKJIECHBAHUSI COCHOBOTO IIMOHA TOJIMHOM 2,0 U 2,2 MM Ha
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MonuduurpoBaHHON meKkToNoM (enonopopmanbaeruanon cmone CPXK-3013.
OO0O0CHOBaHUIO TIOMJICKAIHM COJEPKAHHE MEKTOJIa B CMOJIE, MPOJOKUTENIbHOCTh U
Temneparypa npeccoBanus. Mcnbsiranust npoBoawind B coorBerctBuu ¢ 'OCT 20907
u I'OCT 9624. UccnenoBanusi MpOBOAWIM IO W3BECTHBIM MeToaukaMm [4, 5]. Ompe-
JIEJICHUIO TIOJJIeKANIN: MPOYHOCTh KJIEEBOTO COCIMHEHMS MPU CTATUYECKOM H3rube
(o,,, MIla) u npu ckanbBaHNM IO KJIeeBoMYy cioro (o, , MITa).

3aBUCUMOCTh TPOYHOCTH TOTOBOHM (haHEpHI OT COACP)KAHUS TMEKTOoJa B CMOJIE,
MPOAOJKUTENBHOCTH M TEMIIEPATyphl IPECCOBAHUS OIMCHIBACTCS YPABHECHUAMU
perpeccuu (1, 2).

YpaBHeHHE MaTeMaTHUYeCKOW MOJENH MpEeACTaBiIseT co00M KBaJpaTUUHYIO
GYHKIHIO TPEX MEPEMEHHBIX:

G, =7478+1231n+1478t — 0,125T- 0,1204n°—0,727t° — 0,607nt 1)
6. =129 -0,016n +0,011t-0,003T + 0,013n’+ 0,049t> + 0,018nt— 0,001nT— 0,004tT (2)
pu 5% < n< 15%; 6,5 mun < t< 8,5 mun; 108 o%c<T<122°C

rae N — colepkaHue MeKTojia B cMoie, %; t — MpOoJOHKUTETFHOCTh PECCOBAHMS,
muH; T — Temiieparypa npeccosanusi, °C.

[TosryueHHbIE ypaBHEHHUS] PETPECCHUHU, CBS3BIBAIOIINE MPOYHOCTH KJIEEBOI'O CO-
€IMHEHUS C BIMSIOMMMU (aKTOpaMH, MO3BOJISIIOT ONPEICIIUTh palMOHaJIbHbIE pe-
UMbl CKJICUBAHUS INOHA MOJAU(DUIIMPOBAHHBIM MEKTOJIOM KJIEEM Ha OCHOBE CMOJIbI
COX - 3013.

IMporpamma PlanExp mo o6paboTtke TpexakropHoro sxcrnepumenta B-D13 oc-
HallleHa JOMOJHUTEIbHBIMU (DYHKUMSAMU 3arpy3Ku/COXpaHEHMs] JAHHBIX, a TaKXKe
(GyHKUMEW 3KCropTa pe3yibTaTOB pacueToB B MareMarthyeckuil maket Microsoft
Excel, rame MOXHO MOCTPOUTH MOBEPXHOCTh OTKJIMKA B TPEXMEPHOW CHCTEME KOOp-
nuHAT (puc. 2).

IIponoJkuTeND-
6 HOCTh
10 5’ NpeccoBaHMuA, MUH

15

I[IpouHocTh (paHepsbl NPH CTATHYECKOM

Coaep:xanue nekroja B cMmoje, %

Puc. 2. 3aBucuMOCTh MPOYHOCTH (paHEPbl IPU CTATUIECKOM H3rHOE OT COJep-
KaHM MEKTOoJIa B CMOJIE U IPOAOKUTEIBHOCTH IPECCOBAHMS
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1,75

1,70

1,65
1,60

IIpouHocTs anepnl npu
ckajbiBanuu, MIla

Temneparypa
npeccoBanusi, C

10
8

1,55

10

Copepskanue nekroaa B cMoie, %

15

Puc. 3. 3aBucumocts npoyHocTH (haHepsl MPH CKAIBIBAHUHU BAOJIH BOJOKOH OT
COZEPKAHUA IIEKTOJIA B CMOJIE U TEMIIEPATYPBI IIPECCOBAHUS

DKCHepUMEHTHI NT0Ka3aJi, YTO MEKTOJ, Ipu BBeaeHuu B cMoiy 10 % ot ee mac-
Chbl, YMEHBIIAET MPOIOJIKUTEIBHOCTD MPOLIecca CKICUBAHUS.

I'paduueckas uHTEpIpETALIUs 3aBUCUMOCTH MPOJOJIKUTEIBHOCTA IPECCOBAHUS
danepbl OT coaepKaHus MEKToJIa B CMOJIe MPUBEACHA Ha puc. 4.

3aBUCHUMOCTD TPOJODKATEIHHOCTH MPeccoBaHus (paHephl OT COACpXKaHUS TEK-
TOJIa B CMOJIE ONMKCHIBAETCS YpaBHEHUEM perpeccud (3):

7=-0,2n+9,5 3)
npu 5% <n<15%
r7ie 7— MPOJODKUTEIILHOCTD MTpeccoBaHusl (haHephl, MUH; N — COAEP’KaHNUE TEKTOJIA B
cmoite, %.

9,0
E g5
g ! .\
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g 80 ~
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2 es —
=
S
=
S 60
= 4 5 6 7 8 9 10 11 12 13 14 15 16

Copep:xanue nexkrouaa, %

Puc. 4. 3aBucuMOCTh MPOAOHKUTEIILHOCTH MPECCOBAHUS (PaHEPHI OT CO-
JEpKaHUs IEKTOJIa B CMOJIE

AHanu3upys pe3yJibTaThl Uccie0Banus (puc. 4) MOXKHO C/ieNiaTh BBIBOJI, YTO C
BBegeHueM rnekrona B OOC mapku CPXK-3013 yBenmumBaercsi NpOYHOCTh U CKO-
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POCTh TIpoliecca OTBEPXKACHUS Kiiesl. MUIIeIUIbl BCTPAUBAIOTCSI B MOJICKYITY MOJIUMeE-
pa, o0pa3ysi IPOCTPaHCTBEHHO-PA3BETBICHHYIO CTPYKTYPY, YTO BEAET K oOpa3oBa-
HUIO IIEJIOYHOTO MOJUMEPA C HOBBIM KOMIUIEKCOM CBOMCTB, 00ECIEUMBAIOIINUX YCKO-
peHue mpoliecca OTBEPKICHUS Kilesl U MOBBIIIIEHUE MPOYHOCTU CKIICUBAHUSI.

BriBOa

BBenenue B kiesime cocTaBbl Ha OCHOBE (PeHOIOGOPMATBICTUIHON CMOJIbI
C®XK-3013 noboyHOro nMpoayKkTa — MEeKTOoJa MO3BOJISIET HE TOJIBKO YIYUIIUTh MPOY-
HOCTHBIE€ CBOMCTBA KJi€sl, COKPATUTh BpEeMs OTBEPXKJICHUSI U CHU3UTH CE0ECTOMMOCTD
TOTOBOM TPOIYKITMH, HO U YTUIIU3UPOBATH OTXOABI OTPACTH, TEM CaMbIM, B HEKOTO-
PO CTETICHH pa3perias akTyaIbHbBIC 3a/1a4i B 00JIACTH IKOJIOTHH.

Jlureparypa:

1. boromonoB Bb./I., CokonoBa A.A. IlepepaboTka cynbdaTHOro u CyiabhUTHOTO
menokoB. — M., 1989 — 360 c.

2. Bapankunna I'. C. @opMupoBaHuEe HU3KOTOKCUYHBIX KJIEEHBIX IPEBECHBIX Ma-
tepuano / I'. C. Bapankuna. A. H. Uybunckwuii. — CI16.: Xumuznar, 2014. — 148 c.

3. Bapankuna I'.C., PycakoB J[.C. Moaudukamus ¢eHoaodpopMaibIeruHONn
CMOJIbl TOOOYHBIMHM IPOAYKTaMHU CYJIb(aTHO-LEII0I03HOTO Mpou3BoacTBa. M3Bec-
tusa Cankrt-IlerepOyprckoro necorexuuueckoro yHuBepcutera: Boim. 204. CIIO.:
CIIeI'JITY, 2013. — C. 130-137.

4. YyoOunckuit A. H. ®opmupoBanue kieeBbix coeauHeHuil apeecunsl. CII0.:
CIIoIl'y, 1992 — 164 c.

5. UyOunckuit A.H., Cepreesuue B.B. MoaenupoBanue npoieccoB CKieHBa-
HUs IpeBecHbIX MatepuaiioB. — CI16.: U3narensckuii nom ['epaa, 2007. — 176 c.

V]IK 674.815-41

N3MeHeHHe KaueCcTBA MOBEPXHOCTH APEBECHOCTPYKEYHBIX IJIUT
B 3aBMCHMOCTH OT BJIA)KHOCTH MUKPOCTPYKKH

C.3. Xocceiitnu, B.B. Bacunvee

Canxkm-Ilemepbypackuti 2ocyoapcmeeH bl 1eCOMEeXHUYeCKUll YHU8epcumen umMeHu
C.M. Kuposa

Yeenuuenue énascnocmu MUKpoCmpys#CcKu HApYI*CHBIX Cl10€8 OpPe8ecHOCmpPYIiced-
Hoix naum om 1 0o 10 % npueooum K nosvluleHUro NAACMUYHOCMU CIPYHCEUHO-
Kleesou cmecu, Ymo 8blpadcaemcs 6 pocme NIOMHOCMU HOB8EPXHOCHMHBIX ClOE8
JCII. B pe3ynbmame coxkpawjaemcs 6numvl8aemMocms moyoad U 600bl NOBEPXHO-
CMbI0 NOOJIOJNCKU, YEENUYUBAEMCS NPOUYHOCIb NPU CIMAMUYECKOM useube u npu Hop-
MANIbHOM OMpbIBE HAPYHCHO20 CJOSL, CHUNCAEMCs KUCIOMHOCHb NOBEPXHOCIU,
VAYUUAemcs CMA4u8aemMocms NIAUMbl 80OHbIM PACMBOPOM NIEHKO0OpA308ameis,
yeenuuusaemcs paboma adze3uu nieHKooopazosamelis K noOn0HicKe.

Hpesecnoctpyxeunsie muthl (JCII), npousBogumeie B Poccuu, B OCHOBHOM
MPUMEHSIOTCS] B MEOSITHLHOM TMPOMBINIIEHHOCTH U TToIBEpratoTcs otaenke. Jis o6mna-
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TOpPaKMBAaHUS TTOBEPXHOCTH IUIUT MUCIOJIB3YIOT MPEUMYILIECTBEHHO JKHUJIKME MaTepHa-
JIbl: KJIeW, TPYHTOBKH, IIMATJICBKU, Kpacku wiu sMaiu. [Ipu HaHeceHuHn WX Ha TO-
BEPXHOCTh IUTUT MPOUCXOJUT aKTUBHOE BIUTHIBAaHUE >KUIKOCTU. [[JIs1 cokpaileHus
pacxojia OTJIEJIOYHBIX MaTEepUaIOB 1E€IEeCO00Pa3HO YMEHBIIUTH BIUTHIBAEMOCTh UX
JIPEBECHOM TMOIJIOKKOU.

[ToBepxnocts JCII mpeacraBiser coOON KOMIO3UIIMIO U3 MEIKHUX JIPEBECHBIX
YacTHI] U KOPbI (MUKPOCTPYKKA), OTBEPKACHHOW CUHTETUYECKOW CMOJIbI, BJIAru U
BO3/lyXa. [Ipy BOMTHIBAaHUM >KUIKOCTH 3aIOJHSIET BHYTPEHHUE MOJOCTH IOBEPXHO-
cti. Ux 00BbeM 3aBUCHUT OT IJIOTHOCTH MOBEPXHOCTHOTO CJI0s1, KOTOpasi hopMuUpyeTcs
B HavyalbHbIA nepuo] ropsuero npeccoanus JCII no mocanku miurt npecca Ha Or-
PAHUYUTEIIH.

TpaauMOHHBIN COCTaB CTPYKEYHO-KIEEBOW Macchl HapyxHbIx cioeB JICII:
MUKPOCTPYX KA BIAXHOCTBIO 1...2 %; xapbamunopopmanbaeruanas cmona (KOC)
KOHIIeHTparuel 55...65 % — 7...14 Mac. JyacTeil o CyXoMy BeIIeCTBY OT Macchl adc.
CyXOH JIPEBECUHBI U pacTBOp oTBepAuTENs KoHueHTpamuend 20 % — 0,5...0,8 macc.
yacTell Mo cyxoMy BeecTBy oT Macchl adc. cyxoit KOC. [Ipu TakoM cOOTHOIIEHUN
KOMIIOHEHTOB BJIQXXHOCTh MaTepuana HaxoguTcsa B uHTepBasie ot 4,3 go 12,9 %.
BnaXHOCTh OCMOJIEHHOW CTPYKKHM HApY>KHBIX CJIO€B OOBIYHO MOJJIEPKUBAIOT Ha
ypoBHE 8...13 %. DT0 CBA3aHO C TEM, UTO CyXHUE€ JPEBECHBIC YACTUIbI UMEIOT HEBBI-
COKYIO IUIaCTUYHOCTh, IIPU TOPSIYEM MPECCOBAHUM OOPa3ylOTCs PHIXJIbIE OBEPXHO-
CTH TUIHT.

3HAUUTENbHOE YBEJIMYEHUE IJTACTUYHOCTU JPEBECUHBI MPOUCXOIUT MPH MOBBI-
IIEHUHU €€ BIAXHOCTU OT 12 % 10 mpenena HachlLEHUs KJIETOYHBIX CTEHOK BJIarou
(W = 30 %) B pe3ysibTaTe CHMXCHHS NMPOYHOCTH JIPEBECUHBI MPH CIKATHU IMOTIEPEK
BOJIOKOH. Tak, MPOYHOCTh OCUHBI, OJIbXH U COCHBI B paJuajIbHOM U TaHI€HIUATbLHOM
HamnpaBJICHUsX cHkaercd B 1,6...2,5 paza [1].

HccnenoBany BAUSHUE BIIAXKHOCTU CTPYKKH HApY»KHOTO CJIOSI HA CBOWCTBA IO-
BepxHOCTHBIX cioeB JCII. J[yig1 HapyKHBIX CJIO€B TPEXCIONHBIX IJIUT UCHOJIb30BAIN
MIPOMBITIUICHHYI0O MUKPOCTPYXKY (pakiuu 2/0 MM. BiakxHOCTh MUKPOCTPYKKHU U3-
MeHsM B auanaszone ot 1 1o 10 %. s momydeHus: HeoOX0aMMOM BIaXKHOCTH MUK-
POCTPYKKY CYIIWIU WIN BBIICPKUBATN B TOJUITUIICHOBBIX MEIIKaX C T0OABICHUEM
PAaCCUYMTAHHOTO KOJIMYECTBA BOJIbI, 3aTEM OMNPEIETSIN BIAXKHOCTh. [Ipy BiIaxHOCTH
MUKpPOCTpYX KH 1,1 % BIIa)KHOCTh CTpY’KE€UHO-KJIE€eBOM Macchl coctaBuwia 11,3 %,
Jlaliee COOTBETCTBEHHO: MUKpOCTpyxkKa 3,0 % macca 13,0 %; mukpoctpyxkka 5,2 %
Mmacca 14,9 %; mukpoctpyxka 9,8 % macca 18,9 %.

PacuerHast IIOTHOCTD IIUT 650 kr/M°. JIJTsl BHYTPEHHErO CII0S IUTUT Opay 1a6o-
paTopHyI0 O€pe30BYIO0 CTPYKKY BIXKHOCTBIO 2...3 %. Jlonsa HapyxHbIX cioeB 30 %
oT Maccel mMThl. Ces3yromee rotoBuian Ha ocHoBe KPC mapku KO MT-15. Co-
nepkanue abc. CyX. CMOJIBI OT MacChl a0C. CyX. IPEBECHHBI: B HAPYKHBIX cllosax — 14
%, BO BHyTpeHHEM cjoe — 9 %, KoHIeHTpalus pabodyero pacrBopa cMoubl 55 %. B
KauecTBE OTBEpAUTENS UCroiab30Banu 20 %-i pacTBOp XJIOpUAA aMMOHUS B KOJIMYe-
ctBe 0,6 % (HapyxubIit cioit) u 2,0 % (BHYTpeHHHI coif) oT Macchl abc. cyx. KOC.
['opsiuee npeccoBanue JICII Tomumuoit 16 MM pazmepom 400 x 400 MM ipoBOaMIH
npu Temneparype 220 °C, yaensHoM Bpemenu npeccobanus 0,18 mun/mm. Iocie ro-
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pSAYEro MPECCOBAHMS IUIMTHI BBIAEPKUBAIU B KOMHATHBIX YCIOBUSIX B T€UEHHUE 3 CY-
TOK, UIM(OoBaJIM BpyUHYIO IIKYpKoil P80 1 moBepraiu UCTIBITAHUSIM.
®usuko-mexannueckue crorctBa JCII onpenensuiim no npectByromum ['OCT
Poccun. [ToBepXHOCTHOE BIUTHIBAHUE OMPENEISIN C UCIOIb30BAHUEM JIBYX JKHJKO-
CTEH: TOJyoJa U BoJbl. MeToauKa OonpeieNICHNs] BIUTBIBAEMOCTH TOJIyOJ1a PETrJlaMeH-
THpoBaHa eBpomneiickuM crangaproM EN 382-1 nns MDF [2]. B cooTBeTCTBUM ¢ HUM
Ha IUIATY, PACIIONOKEHHYIO 110 yriioM 60 °, Harocst 1 cM® ToIyolIa M OpenensioT
JUIMHY TPacChl €ro crekanus. Yem JJiMHHEe Tpacca, TEM MEHbILE BIIMTHIBAEMOCTb.

[Tornmomenne Boabl noBepxHocThio JCII mpoBoanuau mo mpeaioKEeHHON HaMu
Meroauke [3] Ha Kpyriibix oOpasiax auameTpoMm 35 mm. Toper obpasma Tuapoun3o-
JUPOBAIIM C MOMOIIBIO CKOTYA U PE3MHOBOM MPOKIAJIKH, pacroiarajin oopaser ropu-
30HTAJIBHO, HATHBATH Ha Hero 10 cM’ JUCTHITHPOBAHHON BOJIBI, Yepe3 Yac yAamsuIa
OCTAaTKU BOJBI M 3aMepsUIM TOJIIMHY UM Maccy oOpasua. Ilo momydeHHBIM aHHBIM
paccuuThIBAIA pa3OyxaHUE IO TOJIIUHE, BIUTHIBAEMOCTh W CPETHIOI CKOPOCTh
BIIUTHIBAHUS BOJIbI. PacueTHbie popMyIibl TPUBEICHBI B [3].

[Tpodummu mmotHoctu JICII no tommuue onpenensiian Ha mpudope DPX300-LTE
(;maboparopublit u3MepuTenb mioTHocTu) Gupmel IMAL (Utanus). B nmpubope ycra-
HABJIMBAJIM BEPTUKAILHO 00pasibl pazmepoMm 50 x 50 mm, yepe3 Toper; oOpasiioB
IIPOIYCKAJIN PAaJUOAKTUBHOE M3IYyYECHHE OT NEPEMEINAIOMIETOCA C ITOCTOSSHHOM CKO-
pPOCTBbIO MCTOYHHMKA M3JIy4eHHs. [IMOTHOCTH CHOSA TUIMTHI ONPENETSUIM C TOMOLIBIO
MATYNKA [0 MOTEPEe CHIIBI M3TydeHns. TOuHOCTh ompenesenus miotHocTH 0,1 Kr/m®
Ha otpe3ke 0,01 mm. PacnpeneneHue MIOTHOCTH MO TOJIIWHE TUIMTHI OMpPEAesin
Kak cpeaHee 1o 2...4 npoduiiorpammam.

[To mpoduiorpamMmam onpeaeNsia cileayrore MoKa3aTelu: MOTHOCTD TUINTHI,
KI/M°; MUHEMAIBHYI0 M MAKCHMAJIBHYKO IUIOTHOCTH KDPACBBIX 30H IUIHTHI, KI/M';
ILIOTHOCTD KPACBOIl 30HBI, KI/M’, KaK CPEJHEe MEKLY MHHHMATBHON U MAKCHMAIb-
HOU IUIOTHOCTSIMHM KPAaeBBbIX 30H IUIMTHL. TakKe HAXOAWIM TOJUIMHY KPA€BOW 30HBI
IUTUTBI, MKM, KaK pPAacCTOSIHUE OT MOBEPXHOCTH IUIMTHI JI0 TOYKH MAKCHUMAJIbHOM
IJIOTHOCTH KPAeBOW 30HBI.

JI71st HaXOKAEHUSI KUCIIOTHOCTH MTOBEPXHOCTHOTO CJIOS TUIMT C HUX cpe3ayu 15 T
CTPYXKU Ha TiyOuHy He Oosiee 2 MM, 3aymBaiu ux 200 cm® TUCTUWUIMPOBAHHOU BO-
JIbl, KATISITUJIN ¢ OOpaTHBIM XOJOAWIBHUKOM B TeueHue 30 MUH., OXJIaK Il 10 KOM-
HAaTHOW TEMIIEPATYpPhI U onpenessnu sennunny pH [4].

[To BenMuMHE KPaeBOro yria OLEHUBAIU CMAYMUBAIOLIYI0 CIIOCOOHOCTD IJIEHKO-
oOpa3oBaresi, B KaueCTBe KOTOPOTO MCTOIb30BaId BOAHBIN pacTBop K®C koHIeH-
Tpauueit 55 %. O6bem kammm cMoist 0,03 cm®. Uepes 2 MUH. MOCIIe HAHECEHHUS CMO-
Jbl HA MOBEPXHOCTH IUIATHI 3aMEPSIM JUAMETPhl KAl C MOMOIIBI0 MHUKPOCKOMA
crepeockonnyeckoro MbC-2 u BbicoTy Karu ¢ momouibio kareromerpa R FUESS
(I'epmanwust). Pacder TanreHca KpaeBoro yria CMa4MBaHUs IPOU3BOAMIN TIO (popmy-
ne:

4dh
9= — "
g (d2 _4h2) ' (1)
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rne 6 — KpaeBor yroy cMaduBaHus, rpaj.; d — amameTp xarum, mm; N — BBICOTa
KaIuv, MM.

3HadyeHre padoThl a[ire3uu [T MOBEPXHOCTH pasfielia MoI0XKKa - MIICHKOooOpa-
30BaTeNb PACCUUTHIBAIM 110 hopmyIie:

W, =0,.,"(1+cos8) (2),

riae o,., MH/M — moBepxHocTHOe HaTshkeHue KDC konmentpammeit 55 % Ha
TPaHUIIE C BO3IYXOM.

3HaueHUE 0, ONPEACISUIA M0 BBHICOTE MOAbEMAa CMOJbI B BUCKO3UMETPE THIIA
BITXK-3 ¢ nuamerpom kammuispa 0,56 MM o popmyiie:

O-OfCG'
. T Pey-h-g
~ 2-cosé,,

(3)

rie I — pajguyc KalMusipa, M; Pey — INIOTHOCTH CMOJIBL, KI/M°; h — BBICOTA TMO1-
HSTHS XKHUAKOCTH B KAIIWIIAPE, M; § — YCKOPEHHe CBOOOIHOTO majeHus, M/c%; 6., —
KpaeBOM yroJl CMaurMBaHMs pacTBOPa CMOJIbI HA CTEKJISTHHOW ITOBEPXHOCTH.

Jlns pacyeTta BEJIMYMHBI pa0dOTHI aAre3ud ONpPENeIwIn 3HadyeHue 6., KoTopoe
pasao 11° 02, u moBepxHocTHOE HaTsbKeHHe KOC koHIeHTparmeit 55 % Ha rpa-
HUIIE pa3jiena KUJIKOCTh — BO3AYX (0,,,), paBHOe 89,0 MH/Mm.

CpoiicTBa TUIMT TIpUBEJEHBI B Tabiuiax M Ha pucyHkaXx. OHU TMOKa3bIBAIOT
(Tabm. 1), 94TO C pOCTOM BIAXKHOCTU CTpykeK HapyxHoro ciosi JICII yBenuunBaercs
MPOYHOCTH MPHU U3TUOE U IPU HOPMAIBHOM OTPBIBE HAPY>KHOT'O CJI0SI, BOJOCTOMKOCTh
IUTUT NOBbIaeTcs. OJHOBPEMEHHO C 3TUM HAOJIIOIAE€TCS CHUKEHUE MPOYHOCTU MPHU
PaCTSHKEHUU NEPIICHIUKYJIISPHO IJIACTU TUTUTHI.

Tabmuua 1 — CsoiictBa JICII u3 MHUKpPOCTPYXKM HApPY>KHBIX CJIOEB pPa3HOU
BII&KHOCTH

ITokaszarenu BnaxsnocTs cTpyx)kH, %
1,1 3,0 5,2 9,8
ITpounocts pu ns3rutde, Mlla 19,8 20,6 20,9 214
[IpounocTs nipu pactsoxkenun, MIla 0,24 0,22 0,21 0,19

IIpouHOCTB IIpH OTpBIBE HapykHOTO ciost, MIla
0,32 0,34 0,39 0,43

Pazbyxanue no Tonmune 3a 24 4., % 32,0 31,2 30,3 27,1
pH HapyxHOTO CITOS 5,94 6,17 6,28 6,43
BriuTeiBaeMOCTh BOJIbI TIOBEPXHOCTHIO TUIMTHI 3a 1 yac,

Kr/M? 8,06 7,72 6,89 6,22
Paz0yxanue no Tonumae 3a 1 yac, % 23,0 18,3 18,1 16,7
Kpaesoii yron cmaunBanus KOC, rpag. 89° 87°23" | 86° 41" | 86° 00’

57
Pa6ora anresun, MJDx/m” 91,2 94,8 96,1 96,7
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VYka3zaHHble W3MEHEHUsS OOBSCHSIOTCS TIOBBINIEHUEM TUIOTHOCTH HaPY>KHBIX
cinoeB JICII nmpu yBeaudeHUN BIAXKHOCTH MUKPOCTPYXKHU (puc. 2, Taba. 2). YBenu-
YMBAIOTCS KAK MUHMMAJIbHASI, TAK ¥ MAaKCUMaJIbHAS IJIOTHOCTH KPAaeBOI 30HBI IUINTHI,
u CO30TB6TCTBCHHO U3MCHSCTCS CPEIHSS TUIOTHOCTh KpaeBoul 30HBI OoT 702 mo 767
KI/M".

2,5

o ., 180
B & 23 é E 160 :2—"'————
25 21 £, g -
2 % 1,9 E E_ 140
U 3 B oS

E 17 =dia 120

moL5 100

0 2 4 6 8 10 0 2 4 6 8 10
BraxHoCTE, % BraxHOCTE, %
a) 6)

Puc. 1. [TokazaTenu BOUTHIBAEMOCTH BOBI (a) U ToJIyoJia (0) MOBEPXHOCTHIO
JCII, n3roToBIEHHBIX U3 MUKPOCTPYKKH HAPYKHBIX CIIOEB Pa3HOU BIaKHOCTH

Jnst oTnenku HamOoJiee BayKHA TUIOTHOCTh HA MOBEPXHOCTU TUTUTHI WM MHU-
HUMaJIbHAsl TUIOTHOCTh KPAeBOW 30HBI IUIUTHI, TaK KaK IO MOBEPXHOCTU IUIUTHI
MPOUCXOAUT KOHTAKT OTACJIOYHOW KUIAKOCTU C TNOMI0kKOoW. Ilpu yBennuenun
BJIAJKHOCTH MHUKPOCTPYX KU OT 1,1 mo 9,8 % MuHMMabHasg MIOTHOCTh KpacBOU
30HBI BO3pacTaeT oT 485 10 540 kr/m® (Tabn. 2). B pesynprare YIUIOTHEHHS T10-
BEPXHOCTHU MOJJIOKKH CKOPOCTh BIUTBHIBaHUS BOABI YMeHbIIaeTcsa B 1,3 pasa, a
JUTMHA TPacchl ToJyoJia yBennunBaetcs B 1,41 pa3za.

1000

[A)

800

IInoTHOCTB, KT/M?

600 — - 5%

----10%

400

Tonmmaa, MM

Puc. 2. Pacnpenenenune miotHocty no tojmuHe [CII, M3roToBieHHBIX U3
MUKPOCTPYKKH HAPYKHBIX CIIO€B Pa3HOM BIAXKHOCTH
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Tabnuna 2 — [InoTHOCTS IIIMT U cBOMcTBA KpaeBbix 30H JCII, M3roToBIeHHBIX U3
MHUKPOCTPYKKH HAPYKHBIX CIIOE€B Pa3HOM BIaKHOCTH

ITokasarenu BiaskHOCTH MEKPOCTPYKKH
HapYXHOTO cJIost, Yo
1,1 3,0 5,2 9,8
[LIOTHOCTD TUIATBI, KI/M° 648 652 654 655

MHHMMANBHAS IIOTHOCT KPACBO# 30HBI TLIATHI, KI/M°
485 530 535 540

o 3
MakcuMabHas MI0THOCTh KpacBOU 30HBI IJINTHI, KI/M

920 955 970 994

TII0THOCTH KPAeBOii 30HBI IUTHTHI, KI/M"° 702 742 752 767

TommuHa KpaeBoW 30HBI IUIUTHI, MKM 121 94 89 78

Panee Hamu ObLIO MOKa3aHO, YTO AJiA 3(P(HEKTUBHOTO CHHIKEHHS BIIUTHIBAEMO-
CTH JKUJKOCTEH HEOOXOIMMO, YTOOBI INIOTHOCTh MOBEPXHOCTHBIX ciioeB JICII ObI-
na Gonee 500 Kr/M°, TO €CTh BBIIIIE TIOTHOCTH APEBECHHBI, HCIOTb3YeMOil B Kade-
CTBE CBIPBS I M3roTOBIEHUS IUIAT [5]. IIpy MIIOTHOCTH MOBEPXHOCTHOTO CIIOS
JICII menee 500 kr/M° IpeBecHbIE YaCTHIIBI HE MPHUIIETAIOT IIOTHO APYT K APYTY, a
00pa3yloT CTPYKTYpy € MEXCTPYKEUYHBIMU 3a30paMHU, KOTOPbIE 3HAYUTEIIHHO
OoJbllle KanWUISIPOB APEBECHUHBI. B 3TOM cilyyae >KUIKOCTh MPOXOJIUT BHYTPb
IUTUTHI IPEUMYLIECTBEHHO IO 3TUM KaHajlaM, U CKOPOCTb BIIMTHIBAHUSI €€ BBICOKA.
IIpi IUTOTHOCTH TOBEPXHOCTHOTO ciost Gonmee 500 Kr/mM° JpeBeCHbIE HaCTHIBI
IUIOTHO TMPUJIETalOT JIPYr K JAPYry, HaUYMHAETCA YIUIOTHEHUE CAMHUX JAPEBECHBIX
yacTull. B 3TOM ciydae BOUTBHIBAaHUE XKUAKOCTH OCYUIECTBISETCS MPEUMYILECT-
BEHHO MO KalWJUIsipaM JIPEBECHUHBI, COOTBETCTBEHHO 3aMENJIsieTCs MpOoLecc ee
BIIUTHIBAHUS.

VYBenuueHue BIAXXHOCTH MUKPOCTPYKKU MPUBOJUT K CHMXKEHHIO KUCJIOTHO-
ctu noBepxHoctu JICII (tabn. 1). BeposiTHO, B MPUCYTCTBUU JTOMOJHUTEIBHOM
BJIaT'M YJIYYILAOTCS YCJIOBUS BBIXOJA OPTaHMYECKUX W MUHEPAIBHBIX KUCIOT U3
IIOBEPXHOCTHOT'O CJIOSI BMECTE C Mapora3oBoi cMechlo. [Ipyu BIaXXHOCTH MHKpO-
ctpyxku 3 % u Boiie pH Hapy)HOTO Cllosi cTaHOBUTCS O0see 6,0, 9TO peKOMEH-
JyeTCsl CIIEUUaIuCcTaMu ISl IUIUT, MPEAHA3HAYEHHBIX JUIS OTAEJIKH METOJO0M Jia-
MHUHUPOBaHUA [6].

C pocTOM BIa)KHOCTH MUKPOCTPYXKKHU HAOIIOJAeTCs yJIydlIeHHEe cCMadyuBae-
MOCTH TOAJIOKKH PACTBOPOM CMOJIbI U YBEJIMUYEHUE paOOTHI €€ aire3uu K MO0 K-
ke (Tabm. 1).

Takum 00pa3oM, yBEIMYEHHE BJIAXXHOCTH MUKPOCTPYKKH HAPY>KHBIX CIIOEB
JCIT ot 1 no 10 % nmpuBOAUT K MOBBIICHUIO TUNIACTUYHOCTH CTPYKEUHO-KIICEBOM
CMECH, YTO BBIPAXKAETCS B POCTE IJIOTHOCTH MOBEPXHOCTHBIX CJIOEB IUIUT M CHU-
’KEHUM TOJIIMHBI KPaeBOW 30HBI. B pe3ynbrare cokpaiaercsi BIUTHIBAEMOCTb TO-
JqyoJia U BOABI MOBEPXHOCTHIO MOJUIOKKH, YBETUUUBAETCSA NPOYHOCTh NPU CTaTH-
YECKOM U3TH0€ U MPH HOPMAJIbHOM OTPBIBE HAPYKHOTO CJIOSI, CHIXKAETCS] KHCIIOT-
HOCTb IOBEPXHOCTH, YJY4YIIAETCd CMayMBAEMOCTb IUIMTHI BOAHBIM PacTBOPOM
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MIeHKOOOpa3oBaTess, yBEIMYMBAETCS paboTa aare3ud IUIEHKOOOpa3oBaTens K
MMOIJI0KKE.

JIns mpakTU4ECKOTro MPUMEHEHHUS TTOJTYUYeHHBIX 3aKOHOMEPHOCTEN MOKHO pe-
KOMEH/I0BaTh MOAJAEPKUBATh BIAXKHOCTh OCMOJIEHHOW CTPY>KEUHO-KJIEEBOM CMECH
HapyxHbIX cioeB JICII Ha MakCUMaIbHO BO3MOXHOM YPOBHE. DTOT0 MOKHO J10C-
TUTHYTh IyT€M CHI)KEHHUSI KOHIEHTpaluu npumensemoro pacropa KOC, HO B
ATOM CJIy4ae BbICOKA BEPOSITHOCTh ITOTEPU YACTH CMOJIBI B PE3YyJIbTaTE YXO/a €€ U3
KJIEEBOTO IIBA [0 MPUYMHE AKTUBHOTO BIIUTHIBAHHS CMOJIbI APEBECHBIMU YaCTHUILIA-
MH. boiiee panMoOHaIBbHO MNPOU3BOJAWTH YBIAKHEHUE HEMOCPEACTBEHHO MHUKPO-
CTPYKKHU IMyTE€M HaNbUICHUS BOJIbI HAa MOBEPXHOCTh KOBpa (MapoBOW yJap) Wi
BBEJICHUEM €€ I10 OTACJIbHOM JINHUU B CMECHUTEIb HAPYKHOTO CJIOSA MIPU UCITOIb30-
BaHUU B KauecTBe cBA3yromero KOC ¢ BRICOKOW KOHIIEHTPAIUEH.
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VI]IK 674.815-41
CoBpeMeHHbIE TPEOOBAHUSA K JPEeBECHBIM IUIUTAM ISl OTAEJIKH
B.B. Bacunwves, C.3. Xocceiinu
Canxm-Ilemepbypeckuti 20cy0apcmeenHblll 1ecOmexHU4eCKUull YyHusepcumem ume-

Hu C.M. Kuposa

Hp06€d€H onpoc cneyuailucnos no 6blAGJIEHUI0 AKM)YAIbHbIX nokaszameineu
()p86€CHle naum, 6aUANOWUX HA Ka4ecmeo Ux omoenku. Ha 60NpOCsHL AHKenlvl on-
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semunu 26 uenosex. Ixcnepmbvl umerom OOIbUWOU ONbIM: UX CPEOHUU CMAdiC pa-
bomoel 6 ompaciu 25,4 2ooa. Uccredosanu 23 nokaszamess Ope8ecHOCMPYHCEYHBIX
naum u 21 nokazamenv naum MDF. Oxcnepmutr yemanosunu, umo 6 nacmoswee
8peMsl BbICOKOAKMYANbHLIMU NOKA3amenimu aeisaomces «llnomnocms nosepxuo-
CMHO20 ClOsL naumvly, «Bnumvlieaemocms dcuokocmu noBepPXHOCMHBIM ClOEM
naumuly u «lIpodondcumenbHOCMb 8b10€PIHCKU NAUM Neped OMOENKOU», KOMopble
He OMpaiceHvl 8 HOPMAMUBHBIX OOKYMEHMAX.

OCHOBHBIM IOTPEOUTENIEM JIPEBECHBIX TUIUT, IPOU3BOJUMBIX B Poccuu, siBis-
eTcst MeOesIbHasi NPOMBILLIEHHOCTh: A0 90 % npeBecHocTpyxeunbix nt (ACID) n
10 60 % IpeBeCHOBOJOKHUCTHIX KT cpennei miotHoctd (MDF wmu [IMB B
Poccun) [1]. EcrecTBeHHO, MOKa3aTeIM MX KadecTBa JIOJDKHBI COOTBETCTBOBATH
TpeOOBaHMIM MEOEIBHOTO MPOU3BOJICTBA, U, B IEPBYIO OUYEPEb, YCIOBUAM OTIEN-
KH, TOCKOJIbKY MPAKTUYECKU BCE IIIUTHI IPUMEHSIOTCS B OTJIEJTAHHOM BUJIE.

TpeGoBanus k kauyectBy JICII ycTaHOBIE€HBI B POCCHUCKHX CTaHIApTax:
I'OCT 10632-2014 [2] na mumTtsl TuoB P1, P2 u 'OCT 32399-2013 [3] Ha muuTh
tunoB P3, P5 u P7. TpeboBanus k kauectBy [IMB ycranosnens: B 'OCT 32274-
2013 [4]. Kaxaplii u3 3TUX CTaHAApTOB onepupyeTt Oosiee 15 mokazarensiMu, OINu-
CBHIBAIOLMMU CBOMCTBA IUINT. BOJIBIIMHCTBO U3 HUX PETIAMEHTUPYET MOKA3aTEelH,
Ba)KHBIE JUIS MOCIEAYIOEH OTACIIKH, OJHAKO MEPEYeHb UX U HOPMATHBBI HE Me-
HsUTMCh nociiennue 20 ser.

B TO ke BpeMsl B MHAYCTPUHU OTHENKH IUIUT UIET HENPEPBIBHOE pa3BUTHE. 3a
NOCJIETHEE BPEMsl JIAKOKPACOUYHbIE MaTepualbl Ha BOJHOM OCHOBE 3HAUYMTEIHHO
MOTECHWIM MaTepHUaJibl HA OPTraHUYECKUX PACTBOPUTEINSIX, TEXHOJIOTHS JJAMUHUPO-
BaHMs [EpElLIa OT IUICHOK Ha Oase Gymarn maccoif 80...100 r/m® K IUICHKaM Ha
Gymare ¢ Maccoif 60 T/M°, aKTHBHO BHEAPSIOTCS TEXHOIOTHH KAITHPOBAHHS, COPT-
dbopmuHra, nocT-QpOpMUHTa U IpYyTHE.

AKTyaJnbHBIMU 33Ja4aMH, CTOSIILIUMHU TIepel MeOeIbHOU MPOMBIIIEHHOCTHIO,
SBJIIETCS OBBILICHUE KAYECTBA OTACIIKM U CHH)KEHHE Pacxo/ia OTAECIOYHbIX MaTe-
puasioB. PemieHne ux B 3HAYMTEIIBHOM CTEIIEHW 3aBHUCUT OT CBOMCTB JPEBECHBIX
IUTUT, MOCTYTAOIINX HA OTAEIKY.

[TockonbKy KauecTBO IJIUT OMUCHIBAETCS HECKOJIBKUMHU JECATKaMH IMOKa3aTe-
JeH, 11eecoo0pa3Ho BBIABUTH HambOoJee Ba)KHbIE, OKAa3bIBAIOIIME peUIaroIiee
BJIMSIHUE Ha Ipolecc OoTaenKu. s onpeneneHuss HanOoiee aKTyalbHBIX MOKa3a-
TeJEN IPEBECHBIX IUIUT HA KAYECTBO MX OTHEJIKU IPOBEJN COLMOJOTHYECKHUI OM-
pOC CHEUAINCTOB OTPACIHN APEBECHBIX IUIUT, KOTOPbIE y4yacTBOBaIX B pabote 18-
1 MexayHapoaHOW Hay4yHO-NPAaKTHUYeCKOW KoH(pepeHUun «JlpeBecHble TIUIUTHI:
Teopusi W mnpaktukay. OnHa mpoxomwnta 18-19 mapra 2015 roga B CaHKT-
[leTepOyprckomM rocynapCTBEHHOM JIECOTEXHHYECKOM YyHHUBepcuTeTe. B ompoce
MIPUHSIIM ydacTue 26 CrenuaaucToB.

B Tabn. 1 mpuBeneHsl gaHHbIE O MPOPECCUOHATBHOM COCTaBE SKCIEPTOB U
CTaX MX paboThl B oTpaciau. CTaTUCTUYECKHE JaHHbBIE MMOKA3bIBAIOT, yTO Oosee 75
% Y4YacCTHHKOB Ompoca — 3TO0 PaOOTHHUKHU MPEANPHUSATHN C BHICOKHM OTPACIEBBIM
CTa>XeM padOTHI.
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UccnenoBanne «Kakue mokaszarenu APEBECHBIX TUIUT OKa3bIBAIOT OCHOBHOE
BJIUSHHAC HA KaYeCTBO MX OTJACIKH» MPOBEIACHO METOJIOM I'PYIIIIOBOIO aHKETHOTO
ompoca [5]. AukeTa comeprkaia CBeACHHUS 00 3KCIEpTe, B TOM YHCIIE CTaXK €ro pa-
00THI B oTpaciu, u nepeueHsp nokasarenei JICI1 u MDF, koTopsie MOTYT OKa3aTh
BJIUSHHAC Ha Ka4eCTBO OTJACIKH IUIAT. [TokazaTenu ApeBECHBIX IIUT, IO KOTOPHIM
MIPOU3BOIMIICS OIPOC, OTOOpPaHbI HA OCHOBAHUHU JAaHHBIX POCCHMCKUX M €BPOIICH-
CKHX CTaHJIapTOB, a TAKXKE IO MPEIIOKCHUAM CIICIHAIUCTOB. JJI1 IpeBECHOCTPY-
’KEYHBIX IIJIUT B CITMCOK BKJIIOYEHO 23 mokazarens, ;i1 MDF 2 1moka3arens.

Tabmuna 1 — [IpodeccronanbHbIl COCTaB Y4aCTHUKOB OMPOCA U CPEIHUMN CTaX MX
paboThI B OTpaciu

Ne Uucno yua- | Hons ot 06- | CpenHuii ctax
Kareropus cnenuanucron CTHHUKOB HIero yncia | paboThl B OT-
ompoca, YYaCTHUKOB pacnu, JeT
qeol. ompoca, %

1 | PaboTHUKM Ha ypOBHE KOM-
OuHaTa: TeH. JUPEKTOp, TII.

WHXEHEP, TJI. TEXHOJIOT, Ha- 11 42,3 26,6
YaJIbHUK nabopaTtopuu,
OTK, oTnena
2 | PaGoTHHMKM Ha ypOBHE IIeXa,
CMEHBI, YydYacTKa: HaJallb- 9 34,6 18,2

HHMK, 3aM. HadaJIbHUKa, Mac-
TEp, TEXHOJIOT, HHKEHED

3 | Pabotnuku BY3o0B, Hay4HO-
HCCIIEIOBATEIbCKUX OpraHu- 6 23,1 34,2
;000707

Hroro 26 100,0 25,4

DKcHepT, MPUHUMAIONINI yJacTHe B OINpoce, JAODKEeH ObLT yKa3aTh 3Ha4u-
MOCTb ITOKa3aTess o S5-Tu 0ajabHOM cucteme: 1 0amn — mokasarenb HEaKTyalleH; 2
Oaiia — MaioakTyasieH; 3 0auia — cpeiHeakTyaseH; 4 0aa — MOBBIIICHHAS aKTy-
ATBHOCTD; 5 OAJIJIOB — TMOKa3aTellb BHICOKOAKTYyalleH. B uTore Haxoawnmm cpemHe-
B3BEIICHHBIN 0a/ul aKTyaJTbHOCTH KaXKIOTO TOKa3aTels W MO €ro BEJIMYUHE BbI-
CTpavBaJli aHAJTU3UPYEMBbIC TIOKA3aTeNIH B P ypPOBHEH 3HauuMocTH [6]. B Tabm. 2
MPUBECHBI TTOKA3aTeNN IPEBECHBIX TUIUT, UMeromue cpeaanii 6ayt 3,00 u Bhile,
TO €CTh OTHOCSIIIIMECS K BRICOKOAKTYaJIbHBIM U MOBBIIIICHHON aKTYaJIbHOCTH.

[IpuBeneHHbIC MaHHBIC MOKA3BIBAIOT, YTO AHAIM3WPYEMbIEe MOKa3aTelu Ape-
BECHBIX IUIMT pACIpEesieHbl dKCIepTaMU B LIMPOKOM JMANa3oHe OIEHOK. Tak,
3HAYMMOCTh TOKa3aTelield JPeBECHOCTPYKEUHbIX IUIUT U3MEHsieTcs oT 4,69 Ganna
(1-# ypoBenb) m0 2,46 Gamna (mocneauuii 23-it ypoBens), a aias mwmt MDF — or
4,93 (1-# ypoens) n0 2,29 (21-if ypoBeHb). DTO FOBOPHUT O TOM, YTO IKCIIEPTHI
UMEIOT JIOCTAaTOYHO TIyOOKHE MPEACTaBICHUS O BIMSHUM IMOKa3aTeleil IUIMT Ha
KaueCTBO UX OTIEJIKH.
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Yerpipe Hambosee BBICOKOAKTYATbHBIX ITOKA3aTENsl COBMANAIOT JJISl TUTHT
JCII u MDF. 310 mepoxoBaTOoCTh MOBEPXHOCTH IJIACTH IUIUTHI, TNIOTHOCTH MO-
BEPXHOCTHOI'O CJIOSl TUIMTHI, BIOUTBIBAEMOCTh KHUIKOCTH MMOBEPXHOCTHBIM CIIOEM
IUTUTBI U TPOJIOJKUTENBHOCTD BBIJIEPIKKHU TUIUT MEpPe] OTIAEIKOM.

[IpobGnema 1IEpOXOBATOCTH IMOBEPXHOCTU JPEBECHBIX IUIMT B HACTOSIIEE
BpeMsl TeXHOJIOTHYecku penieHa. [1o geicTByOMM HOpMaTUBaM JPEBECHOCTPY-
KEYHas TUIMTa, MpeJHA3HAuYCHHAs JJIs OTAEJIKH, JIOJKHA MMETh IIePOXOBATOCTh
MOBEPXHOCTH 1actu Ry, He 6osiee 40 MxM 1i1st rinThl Tyma Pl u He Gosiee 32 MkM

JUTS TUTATEI THHAa P2.

Tabmuma 2 — Pacnipenenenue moka3areseil IPEeBECHBIX IUTUAT IO BIUSHUIO HA Kade-

CTBO HUX OTACJIKU

[TokaszaTenu IpeBECHBIX TIUT

3HAYMMOCTh OKa-
3arens A JICII

3HAYUMOCTH IMOKa-
3areis 11t MDF

bann Yposenb | bamut | YpoBeHb
[IIepoxoBaTOCTh MOBEPXHOCTHU IJIACTH 4,69 1 4,93 1
[1710THOCTH TOBEPXHOCTHOTO CJIOS 4,42 2 4,90 2
[UIATEI
BrnuThIBaeMOCTB KUIKOCTH TIOBEPXHO-
CTHBIM CJIOEM ILJIATHI 4,35 3 4,53 3
[Tpo10KUTETEHOCTD BBIICPIKKH TITUT
nepes| OTICIKOU 4,30 4 4,12 4
OTnenpHbIe BKIIFOYEHUS KPYITHOM
cTpyKku pazmepoM 10-15 MM Ha mia-
ctu wuThl JJCIIT 4,24 5 - -
[TokopoOIEeHHOCTh 4,15 6 3,85 8
Y aenpHOE COMPOTUBIICHUE HOPMAJTh-
HOMY OTPBIBY HAPY>KHOT'O CJOS 4,03 7 3,93 7
OTnenpHbIe BKIIFOYEHUS YaCTHI] KOPBI
pazMmepom He Oosiee 3 MM Ha TUIaCTH 3,98 8 - -
JCII
[IpenenpHOE OTKIOHEHHUE 10 TOJIIHUHE
IUIMTEI He OoJiee + 0,3 MM 3,91 9 3,5 10
[IpenenbHOE OTKIIOHEHUE TIJIOTHOCTH B
npejenax minThl 3,85 10 4.04 5
[I;10THOCTE TUTUTEI 3,66 11 4,03 6
Pa30yxaHue NOBEpXHOCTHOTO CJI0s 3,63 12 3,60 9
pH HapyxHoTO Ciost 3,26 13 3,33 13
TBepaoCTh 3,15 14-15 3,36 11-12
Bnaxxuoctb 3,15 14-15 3,36 11-12
VYrpeccoBKa IJIKUTHI P JIAMUHUPOBA- 3,05 16 2,86 15
HAHU
Bopormorionienne Bcel IIIATHI 2,92 17 3,00 14
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Y1oObl UIMETh TaKYIO TJIAAKYI0 MHUKPOCTPYKTYPHYIO TTOBEPXHOCTh HApPYKHBIE
cion [ICII u3roraBnmBaroT U3 CHEUUAIBHBIX MEJIKUX IPEBECHBIX YaCTHUILl TOJIIIH-
HOU 710 250 MKM, KOTOpBIE €Ile TONOJHUTENBHO (PPaKIHMOHUPYIOT IpH (hopmMHpo-
BaHUU ITUX CJIOEB, a 3aT€M TOTOBYIO IUTy nummdyror. MDF usroraBiauBaior u3
JPEBECHBIX BOJOKOH AuaMeTpoM OoT 1 10 80 MKM M mocie npeccoBaHus HUTHPYIOT.
OT0 00ecreynBaeT MOJIy4eHHUE TIIAJAKON MOBEPXHOCTU C IIEPOXOBATOCTHIO IJIACTH
Rm B nuanazone 16...32 MxMm. OnpejienieHrue 1epoXoBaTOCTH MOBEPXHOCTH TUIUT
MIPOU3BONTCSI HHCTPYMEHTAIBHO C MIOMOIIBIO TipodutorpadoB mwiw mpoduiorpa-
G oB-IPOPUIOMETPOB, KOTOPHIC BBITYCKAIOTCS OTEYECTBEHHOW U 3apyOeskHOI
POMBIIUIEHHOCTBIO.

OT MJIOTHOCTH MOBEPXHOCTHOIO CJIOSI TUIMTHI 3aBUCHUT PACXO]l KUAKUX OTIE-
JIOYHBIX MaTEpUajOB U MPOYHOCTh 3aKpEIUICHUS MX Ha mojuioxke. Ecau moBepx-
HOCTb IUIATHI PhIXJIasi, TO JUISl MOJTYYEHUsI KaU€CTBEHHOIO MOKPBITHS HEOOXO0IUMO
3HAYUTEIIBPHO YBEJIIMYNUTH PAcX0.l KJIEs WM JJAKOKPACOYHOIO Marepuaina. B cBs3u ¢
3TUM JKCIIEPTHI HE CIIy4YallHO OTHECIIM ATOT MOKa3aTellb K HauOO0Jee aKTyalbHbIM.

JIpeBecHBIE IUIMTBHI MMEIOT PA3IMYHYIO IUIOTHOCTH MO TOJIIMHE IIUTHL. B
IPOLIECCE TOPAYETrO MPECCOBAHUS HApPY>KHBIE CIIOM IUIUT HaXOJIATCS B 30HE Oojee
BBICOKOH TeMIIepaTyphbl, YTO CIIOCOOCTBYET MOBBIIIEHUIO UX TUIACTUYHOCTH U YBe-
JMYECHUIO IUIOTHOCTH II0 CPABHEHUIO ¢ HWXKenexamuMmu ciaosmu. Y kospa JICII
IUIACTUYHOCTh HAPYKHBIX CJIOEB JOMOJIHUTEIBHO MOBBIIIAETCS 3a CYET TOTO, YTO
OHM CPOPMHUPOBaAHBI U3 OOJIEE MEIKUX JPEBECHBIX YACTULl U UMEIOT O0siee BBICO-
KYIO BIQXKHOCTb 110 CPAaBHEHHIO CO CTPYKOM BHYTpeHHeEro ciios. Takum oOpazom,
MJIOTHOCThH HAPYKHBIX CJIOEB BBILIE MIIOTHOCTH BHYTPEHHETO CIIOS.

Pacnpenenenne miaorHocty no ToauuHe npomsinuieHHbx JCIT u MDF ton-
nHOM 16 MM npencraBieHo Ha puc. 1. OHO MOKa3bIBAET, YTO IIOTHOCTH HApPY K-
HBIX CJIOEB JEWCTBUTEIBHO BbIIIE MJIOTHOCTH BHYTPEHHETO CJOS, OJTHAKO MaKCH-
MYMBbI IJIOTHOCTH HaXOJSATCSl HE HA MOBEPXHOCTH IUIUTHI, @ B TIIyOMHE HapyKHBIX
cioeB. KoHKkpeTHbIE 3HaUeHUs MTOKa3aTeNel MpuBeeHbI B Ta0. 3.

Pa3peIxiieHne MOBEPXHOCTEN IUIMT MMPOUCXOAUT B HAYaJE TEXHOJIOTHYECKOTO
Ipolecca IPecCOBaHMs, MOKA HE MPOM30IUIA YIPECCOBKA IMAakKeTa OO0 3aJaHHON
TOJNIIMHBI. B HavanpHbI nepuon (3arpy3ka IaKeTa, CMbIKAHUE IUIMT IIpecca,
NOJbEM JIABJICHUS, ITOCA/IKA TUIUT MPECCa Ha IJIaHKW) HA AKET JEHCTBYET BBICOKAs
TEeMIIepaTypa OT IUIUT IMPECCa, B CHIIy YEro MOBEPXHOCTHBIE CIIOM MOJACHIXAIOT, a
CBA3YIOIIIEE HAYMHAET OTBEpPkAaThcs. B pe3ynbTaTe MmiIacTUYHOCTh MACChl CHIDKA-
€TCsl, U MPU JTOCTUKEHUU MAKCUMAJILHOTO JIaBJICHUS TTOBEPXHOCTHBIE CIIOM UMEIOT
00J1ee PHIXJIYIO CTPYKTYPY MO CPABHEHHUIO C HUXKEJIEKAILUMHU CIIOSIMU.
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Puc. 1. Pacnpeaenenue mioTHocTH 1o TojmuHe mpombiniieHHbIX JICIT u
MDF rommuso# 16 mm. Bug muter: 1 — JICIT; 2 — MDF.

Ta6J'II/II_Ia 3 — ITokazaTenu IJI0THOCTH APCBCCHLIX IIIIUT

[Toka3zarenn Bup npeBecHON IIMTHI

JICIT MDF

Cpe/iHsis ITOTHOCTD TUTHT, KI/M" 700 850

Cpennsist II0THOCTh TTOBEPXHOCTHOTO CJIOSI TUTHTHI, 798 657

Kr/M

CpenHssi MakKCUMajIbHasl TNIOTHOCTh KPAaeBbIX 30H

TUIATHI, KT/M 1044 1033

Y naneHue 30Hbl MAaKCUMaJIbHOW MIJIOTHOCTH KPAeBbIX

30H OT MOBEPXHOCTHU MJIUThI, MM 0,17 0,13

[TockonbKy OTIIENKA TUTAT MPOU3BOAUTCS IO ITUM PA3PHIXJICHHBIM ITOBEPXHO-
CTSIM, TO PacXOJl )KHJIKUX OT/IEIOYHBIX MAaTEPUAIOB U MPOYHOCThH 3aKPEIUICHUS UX
Ha TUTATE 3aBUCHUT OT IJIOTHOCTH TTOBEPXHOCTHOTO CJIOS TIOJJIOKKH. B HacTosmee
BpeMs MTOKa3aTeNb MIIOTHOCTH IMOBEPXHOCTHBIX CIIOCB JAPEBECHBIX IUIMT HE periia-
MeHntupyercs poccuiickumu ['OCT. Onpenenenue npoduiist MIOTHOCTH JpeBec-
HBIX TUTMT MPOMU3BOAT HAa MMIIOPTHBIX MPUOOpax, HarpuMmep, Ha J1abopaTopHOM
n3meputesne mwiotHoctu DPX300-LTE dupmer IMAL (Uranus). [IpubGop ocHa-
IIICH UCTOYHUKOM HM3JTy4eHUs (PEHTIEHOBCKAs TPYOKa) U MPUEMHHUKOM H3JTYICHUS
(cuuHTIIIISATOP). OOpa3Iel TWIKUT 000 TOMMHMHBI pazMepoM To miactu 50 x 50
MM YCTAHABJIMBAIOT BEPTUKAIBLHO B CIICIIHAIILHON KapeTKe, KOTopas NepeMeIiaeT-
csi co ckopocThio 0,5 mm/c. Bo Bpems ABMKEeHHs 00pasiia 4epe3 ero TOpell mpo-
MyCKAlOT PaglO0aKTUBHOE M3JIy4YeHHE. [IIOTHOCTH CIIOS TIUTBI ONPEACIISIOT C T0-
MOIIBIO TaTYUKA MO0 TOTEPE CHUJIbI U3IIy4eHUsl. TOUHOCTh ONpeAesieHUs] TIIIOTHOCTH
0,1 Kr/M° Ha otpeske 0,01 mm.

Tpetuii BBICOKOAKTYaJIbHBIN MMOKa3aTellb KayecTBa IIUT «BHNUTHIBAEMOCTh
KUJIKOCTU MOBEPXHOCTHBIM CJIIOEM IUIMTB» TECHO CBSI3aH C MPEIbLAYIIUM MOKa3a-
TeJIeM TJIOTHOCTH TTOBEPXHOCTHOTO CJIOS, TaK KaK MPU OTACIKE KUIKOCTh, HAHO-
cUMasi Ha TJIaCTh TUIMTHI, 3aMOJHSIET MYCTOTHI MOBEPXHOCTH MOUIOXKKH. M, uem
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HUKE TJIOTHOCTHh MOBEPXHOCTHOTO CJIOS, TEM OOJIbIIE KUIKOTO OT/IEJI0OYHOrO Ma-
Tepuaya BrnuThiBaeTcs mutoil. He cioyuaiino npu otnenke MDF chnavana Hanocsr
HECKOJIBKO CJIOEB JICHIEBOM TPYHTOBKH, M TOJIBKO MOCTE 00pa30BaHUs Ha MOBEPX-
HOCTH IUIMTHI TBEPJOM IJIEHKHM HAHOCAT JIOPOTHE MaTepHUaibl JINLEBOM OTAEIIKU
(J1ak, KpacKy WJIA dMaJib).

[Toka3arenb BOUTBIBAEMOCTH UIAKOCTH IMOBEPXHOCTHBIM CJIOEM IUIATHI HE
pernamentupyercs poccuiickumu ['OCTamu. B EBporie 3TOT nmokaszaTens OLEHU-
Baetcst st MDF myrem ompenenenust BnUThIBaeMOCTH Toiryona [7]. Cxema mpo-
BEJICHUS aHaJM3a MPEJACTABJIECHA HAa PUC. 2.

(1£0,1) mm / <__1

1. Creknsnnas
MMHITETKA

2. OOpa3sen rimThbl
(hopmartom 400 x
400 MM

3. CneumanbHas

ormopa

Puc. 2. Cxema onpeneneHrs BIUTHIBAHUS TOJIYOJIa MOBEPXHOCTHIO TIUATHI

s ucneiTanuit 0epyT o6paszen pazmepoM 300 x 100 MM x TOJIIIMHA TITUTHI.
Hampasnenue numdoBaHus MIIUTHL TODKHO OBITH BIOJIb IJIUHBI oOpasia. Moryt
UCITIOJIB30BATHCS 00pa3Ilbl ¢ OoMbIeH JmHoU. O0pa3ell yCTaHABIMBAIOT B BBITSI K-
HOM TKady Ha crienuaibHOM onope moj yriaom (60 £ 5)° Tak, yToObI HAIIPaBJICHHE
nTM(OBaHUs OBLIO PACIOIOKEHO cBepXy BHU3. Tosyon temmeparypoit (20 + 2)
°C HaOMparoT B CTEKJIAHHYIO NUNETKY. [loHOCAT MUNETKY ¢ TOJYOJIOM K JApeBec-
HOM muuTe mox yraoMm (90 £+ 5)°, paccTosiHME OT KOHUMKA MHUIETKU J0 MOBEPX-
HOCTH HCTBITaTEILHOTO 00pasia MoKHO cocTaBisTh (1 = 0,1) mM. BeumuBator 1
cM® TOTyoNa M3 THIETKH HA TOBEPXHOCTH HCIIBITATEIBHOrO 00pasia B TEUCHHE
4 £+ 2 ¢, O3BOJIMB TOJYOJy CBOOOJHO CT€KATh MO HAKJIOHHOM TMJIOCKOCTH ILJIWTHI.
N3mepsitoT JUIMHY JOPOKKU TOJIYO0JIa, OCTaBICHHOM Ha o0paslie, ¢ TOYHOCTHIO /10 1
MM. AHAJIOTUYHO MPOJIEIBIBAIOT aHAJIM3 HAa OOpaTHOM CTOpOHE 00pa3lia TUIUTHL. 3a
pe3yibTaT TMOBEPXHOCTHOM aOcopOuUMK IUIMTHI MPUHUMAIOT CpelHee apud-
METUYECKOE 3HAUEHUE Pe3ylbTaToB JABYX M3MepeHuid. Ilo pesynbraram aHanmsa
JIeNaloT BBIBOJA: 4Y€M JJIMHHEE Tpacca TOIyoJia Ha TMOBEPXHOCTH oOpasla, TeM
MEHBIIIE BIIUTHIBAOIIAS CTIOCOOHOCTD TIITUTHI.

OTnenbHBIE POCCUNCKHE MPEANPHUSATHS MO MPOU3BOJACTBY JAPEBECHBIX IUIHT,
kak MDF, tak u JICII, npuMeHs0T €BpONENHCKYI0 METOAUKY JJI1 OUEHKH BIMTHI-
BaIOIEH CIOCOOHOCTH MOBEPXHOCTH BBIMTYCKaeMbIX IUIUT. [{yist Oonbiielt TouHOCTH
UCIBITaHUSl MPOBOAAT Ha obpasuax ¢opmarom 400 x 400 mm, nenmas Ha Kakaou
CTOpPOHE IIUTHI 10 TpU 3aMepa. ONbIT MPUMEHEHHUs ATOW METOAMKHU TMOKa3all, uyTo
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OHAa MPOCTAa B HCIOJHEHHH M OCYIIECTBISICTCS B TE€UEHUE KOPOTKOIO BpPEMEHHU
(10...15 Mun.).

3apyOeXHbIN CTaHAAPT PEKOMEHIYET MPUMEHATHh TOJYOJ B KaueCTBE TECTO-
BOM JKUJIKOCTH, HO 3TO HE BIIOJIHE COOTBETCTBYET COBPEMEHHOMY COCTOSIHUIO TE€X-
HOJIOTMM OTAEIKU. B Hacrosinee BpeMsi OCHOBHas Macca JIAKOKPACOYHBIX MaTe-
pUaJIOB U KJIeeB TOTOBUTCSA Ha BOJHON OCHOBE. B CBsI3u ¢ 3THM IierecooOpa3Ho
pa3paboTaTh HOPMATUBBI U METOJIUKH OIICHKH BIUTHIBAHMS BOJIbI ITOBEPXHOCTHIO
MJIACTU JPEBECHBIX TUIUT.

UeTBepThIil akTyaJIbHBIN MTOKa3aTenb «lIpoaoIKUTENLHOCTh BBIAEPKKH TUTUT
nepes oTAeakony. [locne ropsiuero npeccoBaHus B MPOILECCE BBIAEPKKU B IUIUTAX
MPOUCXOJUT TOOTBEPKICHUE CBA3YIOLIETO, a TAKXKE OXJIAKJCHHE IIJIUT U BhIPaB-
HUBaHUE BJIAKHOCTH MO WX ToimuHe. [ocKosibKy mocienpeccoBas BbIACPIKKa
IUTUT MPOU3BOAUTCS B IUIOTHBIX IMAYKaxX, TO MPOIECCHl 3TH UIYT HEOJUHAKOBO B
IJIUTAX, JISKAIIUX HA TOBEPXHOCTU NAYKH U B €€ CEPEANHE.

[IpoAOMKUTENBHOCTh BBIIEPKKH HE PETJIaMEHTHPYETCS JICHCTBYIOIIMMU
['OCT Ha miuThl, OOBIYHO HA MPEANPUITUSIX OTIACIKU BBIIEPKKY IUIAT MPOU3BO-
JAT B TEUYECHHE 3...5 CYTOK MOCJE M3roTOBIEHHUs. [I0 MHEHUIO %€ CHEUaIucTOB
OHa J0JKHA cocTaBisITh OT 10 110 14 cytok [8], HO Torma BO3HHMKAET MpoodiemMa He-
XBaTKU CKIIAJICKUX TUIOLIAJEH JJIsl XpaHeHus IuT. [IpuBeaeHHbIE 3HAYEHHS TTPO-
JOJDKUTEIBHOCTH BBIJICPKKH IUTUT YCTAHOBJIEHBI SMITUPUYECKH, I1€JIeCO00pa3HO
MPOBECTU CHEIUANIbHBIC MCCIIEA0BaHUs C BblJauell peKOMEHIAIUi 10 ONTUMallb-
HBIM PEKHMMaM BBIICPKKU M MapaMeTpaM IUIUT MOCJE BBIICPKKHU (TeMIreparypa,
BJIQYKHOCTb U T.J.). BriojiHe BEpOATHO, YTO I COBPEMEHHBIX BBICOKOIIPOU3BOIH-
TEJbHBIX IIEXOB OTJIEJKHU JPEBECHBIX IUIUT MOTPEOYeTCs] BHEAPEHUE TEXHOJOTUHU
JIOTIOJITHUTEJILHOTO OXJIXKJACHUS M YBIAXXHEHUS IUIUT, HAIPUMEpP, B BEEPHBIX yCTa-
HOBKaxX WJIM KaMepax MPOXOJHOTO THIIA.

K BbicokoakTyanbHbiM ToKazatensiMm JCII otHocsTca Takke «OTaenbHbIE
BKJIFOUEHHUSI KPYITHOM CTpyXKH pazmepom 10...15 MM Ha miactu mmts», «Iloko-
pPOOJICHHOCTHY» U «YAENbHOE COMPOTUBIECHUE HOPMAIBLHOMY OTPBIBY HApY>KHOTO
ciosi». HopmaTuBbI Ha 3TH MMOKA3aTEeNN U METOAbI UX OLIEHKUA OMPEAEIICHbI AEHCT-
BytommMu ['OCT Ha minThl, a BBINOJHEHUE 3THUX HOPMATHUBOB TEXHOJOTHYECKHU
W3BECTHO.

OcHoBHas Macca mnoka3zatesied noBbllleHHON aktyansbHOocTH JICII Takxke
HOPMHUPYETCS U TEXHOJOTMYeCKU pemraetcs. OnHako Tpu nokazarens: «Pa3dyxa-
HUE TIOBEPXHOCTHOTO CIOs», «pH HapyXHOTO cllos» U «YTIPECCOBKa IIUTHI MPHU
JAMUHUPOBaHUM» HE oTpakeHsl B nerctByromux ['OCT.

BoapmmHCcTBO ocTanbHBIX nokaszarened maut MDF, oTtHocsmmXcs K BBICOKO-
aKTyaJbHBIM U MOBBIIIIEHHON aKTyaJbHOCTH, HOPMUPYETCS U TEXHOJIOTUYECKH BhI-
noHUMO. BMecte ¢ Tem, Kak U B Cilydae C JIPEBECHOCTPYKEUHBIMU IUTUTAMU,
MMEIOTCA TOKa3aTenu, He oTpaxeHHble B neicTBytomux ['OCT. K HuM oTHOCSTCS
MOKAa3aTeNId W3 TPYIIBI TOBBIMIEHHON akTyalbHOCTH: «Pa30yxaHue MOBEPXHOCT-
HOTO cIosi» U «pH HapyKXHOTO CHOSI».

PazbyxaHue MOBEpPXHOCTHOTO CJIOS TTPOMCXOJMT MPU HCIIOH30BAHUU OTIIE-
JIOYHBIX MATEPHUAJIOB HA BOJHOM OCHOBE, TAK KaK BOJA, KaAK CUJIbHOIOJSIPHAS KU1
KOCTb, CITIOCOOCTBYET aKTHBHOMY pa3OyxaHwio ApeBecrHbl. OCOOCHHOCTHIO Ape-
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BECHBIX ILUIUT SBJISETCS HEOJJHOPOJAHOCTh UX MOBEPXHOCTHOM IJIOTHOCTH, B CBS3U C
YeM MpU KOHTAKTE C BOJOM MOBEPXHOCTHBIN CJION pa30yxaeT Ha pa3InyHyIO TOJI-
HIMHY: oOpa3yeTcsi OyrpucTas MOBEpXHOCTh. Elie Oosblliee MECTHOE YBETUYEHUE
TOJIIIMHBI HAOI0/IaeTCs MpU pa30yXaHUU OTIEIbHBIX KPYMHBIX APEBECHBIX 4Yac-
THII, OKA3aBIIUXCS Ha MOBEPXHOCTH IUIMTHL. HopMupoBaHue 3TOTO mokaszareis u
METO/IMKA €TI0 ONpe/IeICHUS HE POU3BEACHBI.

Benuuuna pH Hapy>XHOTO €105 APEBECHBIX IJIUT BayKHA MIPU UCIOJIb30BAHUU
OTJIEJIOYHBIX MaTE€pPUAJIOB Ha OCHOBE TEPMOPEAKTHUBHBIX OJIMTOMEPOB, TAKUX Kak
KapOaMu0(popMaIbACTHIHBIE, METaMUHO(POPMATLICTHIHBIE CMOJIBI U UX CMECH,
TaK KaK MOBEPXHOCTH MOJIOKKH MOKET OKa3bIBaTh BIUSIHUE HA CKOPOCTh PEaKIuu
MOJINKOHJICHCALIUA OJIMTOMEPOB 4Yepe3 BEJIMYMHY CBOEH KHCIOTHOCTU. DTOT 3(-
(dheKT 0COOCHHO 3aMETEH MPU OTAEIKE JPEBECHBIX TIUT METOJAOM JIAMUHUPOBAHUSI.

CrenranucTbl peKOMEHAYIOT MOAJIepKUBaTh 3HaueHue pH HapykHoro cios
winThl Beie 6,0 [8]. MeToauka ero onpeaesieHUs 3aKII0UacTCs B CACAYIOIMIEM: C
MOBEPXHOCTH TUIUTHI CPE3atOT 15 T IpEeBECHBIX YACTUIl HA TIIyOUHY HEe OoJiee 2 MM,
sauBaroT ux 200 cM® IUCTHILIHPOBAHHON BOJIBI, KUIBITAT C 0OPATHBIM XOJIOIHIb-
HUKOM B TeueHue 30 MUH., OXJaXIal0T J0 KOMHATHON TeMIepaTypbl U ONpeaes-
10T BesinunHy pH.

VYrpeccoBka APEBECHBIX IIUT NPH JaAMUHUPOBAHUU IPOUCXOANUT B PE3YIIbTA-
T€ MPUJIOKEHUSI K HUM 3HAYUTEIBHOIO J1aBieHusl Ha ypoBHe 1,5...3,0 MIla B Te-
yenue 8...50 ¢ npu temmeparype 160...220 °C. Crenuaarctsl PEKOMEHIYIOT yCTa-
HOBUTH BEJIMYMHY YIPECCOBKH He Oosee 4 % OT mepBOHAYAIBHOMN TOJILMHBI ILTH-
ThI, & UCIIBITAHUSI TPOBOJIUTH B JIAOOPATOPHOM TIpecce MPU IIAaHUPYEMBIX PEKU-
Max JaMUHHpoBaHus [8].

Takum oOpa3oM, B pe3yibTaTe COLMOIOTUYECKOTO OMPOCa CIEIUATUCTOB BbI-
SBJICHBI TIOKA3aTeIu IUIUT, KOTOPbIE BaXKHBI JJIsI OT/ACJIKH, HO HE YUUTHIBAIOTCS B
HACTOSIIEE BPEMSI POCCUMCKUMH HOPMATUBHBIMU TOKyMeHTaMU. K HUM OTHOCSITCS
CJIEAYIOIINE BBICOKOAKTYaJIbHbIE TTOKa3aTeNnu: «[IIOTHOCTh MOBEPXHOCTHOTO CIIOS
IJIUTBD, «BOUTHIBAEMOCTh HKUAKOCTH MOBEPXHOCTHBIM CJIOEM IIUTH» U «lIpo-
JOJKUTENBHOCTh BBIJIEPAKKH IUIUT TMEpPENl OTIENKO», a TaKKe IOKa3aTelu W3
IpyNIbl TOBBIIIEHHON akTyalbHOCTH: «Pa30Oyxanue HapyxHoro cios», «pH Ha-
PYKHOTO CJOS» U «YTIPECCOBKA APEBECHBIX TUIUT MPU JJAMUHUPOBAHUN.

Omnpenenenue TUX MoOKa3aTeNel MO3BOJIUT OOJIee HAJIEKHO OIEHUBATH Kaue-
CTBO MOCTYHAIOLIUX Ha OTAEJKY APEBECHBIX IUUT. JlJis aHamu3a OOJIBIIMHCTBA U3
ATUX IMOKa3aTelel UMEIOTCS POCCUMCKUE U 3apyOexHble METOJUKH U 000pyI0Ba-
Hue. llenecooOpa3Ho Takke MPOBECTU CHELUATIbHBIE UCCIEA0BAHMS, B X0JIe KOTO-
PBIX YCTAaHOBUTH HEOOXOJUMOCTh HOPMHPOBAHHUS MOKa3aTesed, Ha KOTOpbIe yKa-
3bIBAIOT CHEIIUAIHUCTHI.
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YK 661.728.2.

N3yuenne nmpouecca CymKy BJAroHaAChIIIEHHOM COCHOBOW KOPbI
B JIA0OPaTOPHBIX YCJIOBUAX

M.HU. Kpaguenko, E.B. Hecmepoea
Canxm-Ilemepoypeckuii 20Cy0apcmeenblil 1eCOMeXHUYeCKUll yHusepcumem ume-
Hu C.M. Kuposa

Ilpusedenvl pezyromamol uccied08anuil N0 KUHEMUKe CYWKU 6]1a20HACHI-
WEeHHOU COCHOBOU KOPbl 8 KOHEEKMUBHOU CYulUIKe npu memnepamype cyuiku 120
— 153°C. IlokazaHo, umo cyuKa COCHOB0U KOpbl npomeKaem 6 08a nepuooa; epe-
M5l 08X Nepuo008 CywKuy cocmasisiem 74 MuH.

JIpeBecHasi Kopa M0 CBOEMY COCTaBY HEOAHOPOJHA U COCTOUT U3 TPEX PE3KO
OTJIMYAIOUIUXCS 110 CTPOEHUIO YacTel — KOpbl, JIyda W CTBOJIOBOM JIPEBECHUHBI.
Hauboinee nepcneKTUBHBIMU HANpPABJICHUSIMHU MCIOJIb30BaHUS KOPbI B MPOMBIIII-
JICHHOCTH CJIETyeT MPU3HATh T€, KOTOPhIE MO3BOJIAIOT MepepadaThIBaTh BCIO MACCY
KOpbl. OJTHUM U3 U3BECTHBIX HAIIPABJICHUM SBISETCS UCIOIb30BaHUE KOPHI B Kaue-
CTBE a/ICOPOCHTOB MJisl YJaBJIMBAHUS BPEAHBIX BEIIECTB M3 MPOMBIIUICHHBIX BbI-
OpOCOB M B KauecTBE TOIJIMBA HA KOTEIbHBIX ycTaHOBKax. Kopa B kauecTBe KOM-
NO3ULMOHHOIO MaTepuajia IIMPOKO MNPUMEHSIETCS B MPOU3BOJCTBE IPEBECHBIX
TUTUT ¥ TUTACTHKOB TPH TEXHOJOTHYECKON pabodeil BnaxkHoctu [1]. Beixom xopbl
JUISL pa3IMYHbIX MTOPOJ B IIEpecyeTe Ha | Kr yCIOBHOIO TOIUIMBA HAa | MJIOTHBIA M
nepepadbaTbIBaeMON JIPEBECUHBI JUIsI COCHBI B CPaBHEHHUU C IPYTHMH HOPOJaMHU
IPEACTABIICH HA pUC.] 1O JIMTEpaTypHOMY UCTOYHHKY [2].
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Puc.1. 3aBucHMOCTh BBIX0J1a YCIIOBHOTO TOILIMBA OT paboyell BIAXKHOCTH KO-
pol: 1 — enw, 2 — uxTa, 3 — cocHa, 4 — kenp, 5 — ocuHa, 6 — 6epesa, 7 — TUCTBEH-
HMIIA.

[IpencraBieHHast 3aBUCUMOCTBD ITO3BOJISIET ONPEAEIIUTD BbIXOJ YCIOBHOIO TO-
IUTMBA TPU CKUTAHUM KOPbI Pa3IMUYHBIX MOPOJ APEBECUHBI OINpeneeHHON pado-
Yel BJIAXKHOCTH.

BnaxHocTh mMaTepuana OOBIYHO BBIPAXKAIOT B MPOLIEHTAaX OT OOIIEW Macchl
(Wp), nim B mporieHTax ot Macchl cyxoro marepuaia (W) — ee Ha3pIBaIOT BJIaroco-
nep:kaHnueM. B3auMocBs3b TUX BEJIMYUH ONPEAENSIETCS COOTHOILICHUSMM:

100 - W, 100 - W

= 0 yW, = — 1
100—W, " " T 100+ W (1)

Hampumep, eciau pabodast BIaXXHOCTh B IMPOIEHTAaX OT OOIIECH MacChl COCTaB-
nsiet 68 %, TO BIarocoaep;kaHue, OTHECEHHOE K CYyXO0il Macce, COCTABHT:

100 - 68

W = 10068~ 212% Ha cyxoe BelecTBO

To ecTh, BIarocojep>kaHue XapakTepusyeT aJICOPOIMOHHYI0 €MKOCTh Mate-
puana mo Boje. [loaTromy B mpuBeeHHOM MpUMepe MPH padodeii BIaXKHOCTH KOPBI

68 % amcopOIMOHHAsS €MKOCTh 1O BOJIE COCTaBUT a anc = 2,12 r ancopbtuBaHa 1 r

anpcopoerTa kopel. Kopa, morpykeHHass B BOJYy, MOXET JOCTHYh MAaKCUMATbHYIO
aJICOPOLIMOHHYIO €MKOCTh IO BOJE A,7. = gy , WIM MAKCHUMAIbHOE BIATOCO-

nepxanue W.
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N3ydyenne ancopOIMOHHBIX W JECOPOIMOHHBIX CBOWCTB KOPBI SIBIIICTCS HE-
00XOJIMMBIM 3TAIOM HCCIEIOBaHUN A pa3paboTku 3((HEKTUBHBIX TEXHOJIOTUH C
WCIIOJIb30BaHUEM JIPEBECHOM KOpBI. MI3BECTHO, YTO CyXas KOpa MOXET HCIIOJIb30-
BAThCS JJIS JIOKAJbHOM OYMCTKHU BO3JyXa U CTOYHBIX BOJ. Vcronb3oBaHuE KOpHI B
Ka4ueCTBE TOIUIMBA MHOTJA 3aTPYAHEHO M3-3a BBICOKOW BIAXKHOCTH U €€ HEPaBHO-
MEpHOTro (pakIMOHHOTO COCTaBa.

O06e3BOXKMBaHUE KOpPbI Ha OOJIBIIMHCTBE MNPEANPHUATHN OCYIIECTBISIOT Ha
OT’)KMMHBIX Tpeccax, BIAXHOCTh KOpPbl TOCJIE OTXKMMa Ha Mpeccax TOCTUTAeT
60...65 %, wu o Brarocoep:kanuto kopsl 150...185,7 %.

KoHBeKkTHBHAsI CylIka KOpbI TMO3BOJISIET BBICYLIUTH KOPY 10 BO3/YIIHO-
cyxoro coctrosausi. OgHako, Ha ucnapenue 1 kr Biaaru npu 0 °C tpeOyercsa 2493
k/x tema. IlosTomy npu pacuere sHEpPreTHYecKoM 11es1eco00pa3HOCTH HEOOXO-
JIMMO YYUTBHIBATh MPUXOJI T€IIa OT CXKUTAHUSI KOPHI U pacXo]] TeIia NP CYIIKE
KOPBI.

Hanpumep, nipu cKUraHuM COCHOBOM KOPBI 55 % BIAXXHOCTH, MOJIYYEHHOU
npu tepepabotke 2250 M>/CyTKH COCHOBOI APEBECHHBI, COMIACHO pHc. | moxydnm
TEIuI0BOM YHeprun okoio 69-10° kIhx/u.

YyuThiBas TEIJIOTY CTOPAHUs YCIOBHOIO TOIUIMBA, paBHYIO — 29300 kJIx/kr,
¥ TEIUIOTY CrOpaHMs MPUPOIHOTO raza — 46900 k/[x/m°, MasyTta — 40320 K JDK/KT,
kameHHoro yrisg — 22580 kJx/kr [3], MOXHO OINpeaeauTh SKOHOMHYECKYIO (-
(EeKTUBHOCTH MPU 3aMEHE TOT'0 WJIM MHOTO TOIUIMBA Ha KOTJoarperarax.

B npOoMBIIIIIEHHOCTH M3BECTHBI KOHBEKTHUBHBIC CYIIWJIKUA TUaMeTpoMm Oapa-
0ana 2,8 M 1 JyiiHOM 17 M, MPOU3BOAUTENHHOCTH 1O Kope 90 M>/d o BbIIIapUBac-
Moii Bitare — 12 1/4. Pacxox Temna Ha JaHHYIO CymmiKy coctaBut — 30-10% k/[x/a.
[Iporiecc CyIIKU U CKUTaHUSI COCHOBOM KOPBI B JITAHHOM CJTydae OnpaBjaH dHepre-
TUYECKHU, TaK KaK MPU CKUTAHUM COCHOBOM KOpPBI MOXXHO MOJYYUTh TEIJIOBOM
HHEPruu B 2 pasza O0JIblle, YeEM Ha CYIIKY.

JI1st u3yueHus AecopOIMy BJIard U3 KOPbl WJIM KUHETUKHU CYIIKU BJaroHachl-
HIEHHOM KOPBI UCIOJb30BaHa cocHoBas kopa Ceeroropckoro LIBK. M3yuenue ku-
HETUKH CYIIKH TPOBEJEHO Ha J1abOpaTOpHOW KOHBEKTHUBHOM CYIIWIIKE, KOTOpas
o0opyZ0BaHa MPUTOYHOM BEHTHIIAIMEH, aHATUTUICCKUMH BECAMHU M TEPMOMETPOM
JUTst 3aMepa. Y ObUTh Biiaru, % ompesieseHa mo ypaBHeHHIO:

w=——2.100, )

rae W, % — Biarocozep:kanre o0pasiia Kopebl,
M; — Macca Bilarocoepikaiero oopasia Bo BpeMst 3aMepa,

Mg — BEC BO3AYLIHO-CYXOro o0pasia.

CKOpOCTh CYIIKU OMpE/IeieHa OTHOIIEHHEM yOblIN Macchl 00pasiia Kopbl Ipu
CYIIKE KO BPEMEHHU B JaHHBIII MOMEHT 3aMepa.

73



B ta0nuiie npuBeneHbl YKPYIHEHHbIE 3aMepbl BPEMEHHU CYIIKH COCHOBOM KO-
pbI (Macca a.c.kopbl 3,5 1), yObLIb BJard mpH CyIIKe, TeMIeparypa CyIIKd U CKO-
POCTB CYIIKH.

Ta6J'II/IHa — OnpITHBIE U PaCUYCTHBIC NAHHBIC CYHIKH BHaFOHaCBIIHGHHOﬁ KOPBI

Macca
No Bpewms, BILKHOI Temnepa- | Bmaroconepxa- CkopocThb
B MUH KOpB, T Typa, °C Hue, % CYLIKH, T/MHUH

1 0 12,00 20 243 0

2 8 11,30 87 229 0,15

3 16 9,70 132 174 0,20

4 24 8,20 132 134 0,15

5 32 7,00 130 100 0,15

6 40 6,00 152 71 0,10

7 48 5,20 153 48 0,10

8 56 4.60 148 31 0,05

9 64 4.00 130 14 0,05
10 12 3,60 134 3,8 0,05
11 74 3,50 142 OKOHHAHHC 0,05

CYIIKH

Ha puc. 2 npuBefeH TeMneparypHblid rpauK CyIIKd, KHHETUYECKas KpUBas
CYIIIKH BJIAarOHACHIIIEHHOW COCHOBOM KOpBI U Tpaduk CKOpOCTH CyIIKU. Makcu-
MaJIbHAsl TeMIepaTypa B CyIIWIbHON KaMmepe noaaepxkusanack ot 130 go 153 °C,
CKOpPOCTh MoabemMa TeMneparypsl cocraBisia 12 °C B munyty. [lo kuHeTnueckoi
KPHUBOM JUISl CYIIKM COCHOBOM HACBIIIEHHOW BOJOM KOPBI MOKHO ONPENEIATh KpU-
THYECKYIO BIaXHOCTh Kopsl (W) 1 paBHOBecHY10 BiiaxxHOCTH (WP).

Kputnueckast BIa)XHOCTb XapaKTepu3yeT BHEIIHeAU(PPY3MOHHBIM Mpoliecc
W3BJICYECHUS BIIard U3 KOPBI, U BPEMS CYLIKH B OTOM IEPHOJE JOJDKHO COCTABIATH
32 MUH IpH JOCTUTHYTBIX TEMIIEpATypax CYLIKH.

Bropoii nepuoa npu Cymke KOpbl HAUMHAETCS ¢ 32 MUH U IPOJOJIKAETCS 10
74 muH. BTopoii nepro XapakTepu3yeTcs MaJarieil CKOpOCThIO CYIIKH HECMOT-
ps Ha poct Temneparypsl oT 130 go 140...150°C. Btopoii neproa MOXKHO Xapak-
TEpU30BaTh KaK BHYTpUAU(PPY3MOHHBIM MpoLEcC W3BICYEHHS BIAard U3 KOPBI,
CKOPOCTb Mpolecca B 3TOM Iepuojie yMeHblaerca. OO1iee BpeMsi CYIIKA Hachl-
HIEHHOW KOPBI COCTABWIJIO 74 MUH.

JIo cymKH COCHOBYIO KOPY HECKOJIBKO CYTOK BBIJICPKHBAIN B AUCTUILIUPO-
BaHHOM BOJI€ JI0 MOJIHOTO BiaroHachinieHusi. OTHOcUTENbHAs paboyas BIaKHOCTh

JUUISL BJIArOHACBIILICHHOM KOPBI COCTAaBHJIA 71,8 %, a BJIAaroCoJACpKaHue€ COCTaBUIIO
243 %.
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Puc. 2. Kunetuka cymiku cocHoBoi kopel: T — Temneparypa cyuiku; W —
BIarocojepkanue; V — CKOpoCTh CYIIIKH.

Kputnueckas BIaXXHOCTh MO JIaHHBIM PHUC.2 AJISI COCHOBOM BJIArOHACHIIICH-
HOU KOpHbI coctaBmiia 52 %, a Bnarocoaepxkanue 110 %, Bpems cymiku ajst 10CTH-
YKEHUSI ITUX MapamMeTpOB KOPHI JOJKHO COCTABIATh 32 MUH IIPU TeMIepaType Cy-
xoro tepmometpa 130 °C. [locne mepBoro mepuoma CyImkd KOPy MOXKHO HarpaB-
JSITh HA C)KUTAHUE, BTOPOM MEpUOJ OCYHIECTBIAThH HelenecoodpasHo. Ho eciu ko-
Py UCIIOJIb30BaTh B Ka4€CTBE aJCOPOEHTA, TO CYLIKY KOpbl HEOOXOJIMMO BECTU 0O
paboueit BiaxxHocT 17 %.

BriBoabI

1. ITokazaHo, 4TO MpU TOATOBPEMEHHOMN BBIJIEPKKE COCHOBOUM KOPHI B BOJIE €€
pabouast BIaXXHOCTh He TIpeBbImIaeT 72 %, a Bnarocoaepxkanue 243 %.

2. Cyllka BIaroHachlllIeHHONM COCHOBOW KOpBI MPOUCXOAUT B JBa MEPUOJA;
MEPBbIA MEPUOJ MPOTEKAET MPHU MOCTOSSHHOW CKOPOCTH CYUIKM U €Tr0 JJIUTEIb-
HOCTh cocTaBiisgeT 32 MuH, pabodasi BIaKHOCTh KOPbI cocTaBisieT 52 %.

3. IlepBoro nepuojia Cymku KOpbl JOCTATOYHO JJISl IOJTOTOBKUA KOPBI MEPE
CKUTAHUEM.

4. Jlns ucrionb30BaHUsL KOPbI B KauecTBE aJcOpOEHTa MpoliecC CYIIKU HEoO-
XOJIUMO MPOBOAUTE 74 MUH 10 padouei BiaxxkHocTH 17 %.

Jluteparypa:

1. N.C. T'enec, 3.A. Kopxunkasi, M.1. AreeBa. HekoTopbie HanpaBiIeHUS HC-
MOJIb30BaHUS KOPbI U 0TX0A0B OKOpKu.// Llenmtono3a. bymara. Kapron. O63opHas
undopmarus BHUITM D W Iecnpom. M., 1981. — C.1-56.
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2. 1O0.H. Kimumoga, II1.O. MunocsH. CoBpeMEHHOE COCTOSIHUE B OTPACIIU C
UCIIOJIb30BAaHUEM TOPIOUMX BTOPUYHBIX 3HepropecypcoB (BOP).// Ilemmono3sa.
bymara. Kapron. O630pnas undopmanus BHUIINDUIIecnpom. M., 1979. — C.16-
23.

3. SJIL. Ilekkep. TemnoTexHUYECKHUE pACUETHI MO MPUBEICHHBIM XapaKTepu-
cTukam TorumBa. M., «Queprus», 1977. — C. 244-245.

V]IK 674.815

OmnpenesieHue copepkaHus MUHEPAJbHBIX IPUMeceil U MeTaJslIa
B IP€BECHBIX YACTHUIIAX JIJIS1 IPOU3BOJACTBA IPEBECHOCTPYKEUHBIX IJIUT

A.®D. Mepkynosa, B.B. Bacunves
Canxm-Ilemepoypeckuil 20Cy0apCmeeH bl 1eCOMEXHUYECKUL YHUBEPCUmem um.
C.M. Kuposa

Hcnonvzosanue 2opoulis 8 kauecmse cvlpbsi 0Jisl NPOUIBOOCMBA OPEBeCHOCHI-
DPYIACEUHBIX NAUM NPUBOOUM K SHAYUMETLHOM) VEEIUUEHUIO) COOEPHCAHUL Mema-
JIUYEeCKUX U MUHEPATbHbIX npumecel 8 MuKpocmpyxcke. [na yoaneHus Hedicena-
MENbHLIX MEEPOLIX BKIIIOYEHUL U3 OPEBECHBIX YaCmUY 1enecooopasHo YyCmaHo8ums
OJononHumenbHoe cneyuanvioe obopyoosanue oyucmku. Onpedenenue cooeparca-
HUs npumecei 8 OpPeBeCHOM Cbipbe U CIMPYICKE MONCHO NPOBOOUMb «CYXUM» U
«MOKDPBIM» CNOCODAMU.

B nocnennue ronsl B npou3BoacTBe IpeBecHOCTpykeuHbIX T (JJCII) Ha-
OJr0JaeTCsl MOCTOSIHHOE PACIIUPEHUE ChIPbEBOI 0a3bl Ui U3TOTOBIICHUS ApEBEC-
HBIX 4YacTHIl. B kauecTBe NOMOJHUTENBHOIO CHIPbSl UCIIONB3YIOTCS OMWIKH, TOp-
ObLIb, peiiky, (paHepHbIe KapaHJallld ¥ IPUBO3HA I1IeTa, U3TOTOBJIEHHASI U3 OTXO-
JIOB CMEXHBIX MPOU3BOJACTB, HAIpUMEp, (PaHEepHOTO, JTECONUIBHOTIO, MEOETHHOTO.
BoBnieueHue ux B TEXHOJIOTMYECKUI Mpouecc 00yCIOBIEHO COKpAILEHUEM 3aTpaT
Ha ChIPbE U MOBBIIIEHUEM YCTOWYMBOCTHU MPEANPUITHS MO MOCTaBKaM JPEBECHOTO
CBIPBA.

BmecTe ¢ TeM HOBBIE CBHIPBEBBIE MAaTEpHUANIbl MOTYT CO3/1aTh ONpPEIENICHHBIE
cnoxHoctu npu npousBoacTBe ACII. OnHol u3 cepbe3HbIX TPOOIeM SBISETCS MO-
BBIIIICHHOE COJIEpAaHUE B HUX MHUHEPAIbHBIX U METALIMYECKUX MpUMEcei. ITo
CBSI3aHO C YCJIOBHMSIMU 3arOTOBKH, IIPOM3BOJICTBA U XPaHEHUS HOBBIX BHUJIOB JIpe-
BECHOTO CBIpbs. Tak, TpesieBKa OpeBeH Ha JIeCOCeKe MPUBOAUT K 3arpsi3HEHUIO KO-
pBl YACTHLIAMM IOYBBI, YACTh KOTOPBIX COXPAHSETCS HAa MOBEPXHOCTH KPYTJIBIX
COPTUMEHTOB (0aJlaHChl M TEXHOJIOTUYECKOE ChIPhE), HO OCOOEHHO MHOTO HX B
ropobuie, pekax M OMHIIKaX OT JIECOMMJILHOTO MPOU3BOJICTBA. XpaHEHHE ApeBeEC-
HOro cbipbs Ha npennpusaTusax JCII ocymiecTBisieTcss Ha OTKPBITHIX IJIOMIAIKAX,
I7Ie Ha HUX BETPOM MEPEHOCUTCS MbUIb U mecok. [Ipu mepenavye m3MenbueHHOTO
ChIpbsl (OMUJIKM, I1IE€MA) C IJIOIMIAJKH XPAHEHHs] Ha TMOJYYEHHUE CTPYXKKH C IOMO-
HIbI0 TpakTopa, (PpoHTANIBHOrO Tpei(epHOro Morpy3unKa UM dKCKaBaTropa IMpo-
MCXOJUT 3aXBAT MUHEPAIBHOTO CJIO0SI C HTOBEPXHOCTH IIOMIAIKH.
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VY nanenve MHUHEPaJbHBIX U METAUNIMYECKUX MPUMECEN U3 JPEBECHOIO ChIPbS
Y TOTOBBIX JIPEBECHBIX YACTUI] PEKOMEHAYETCS MPOU3BOAUTH C MOMONIBIO pa3iny-
HBIX CIEIMAIBHBIX YCTPOMCTB HA MHOTHX TEXHOJOTMYECKUX Y4aCTKaX, OJJHAKO Ta-
Koe o0opyJIoBaHME HE Bcerga umeeTcs. Torja BO3MOXKEH BapUaHT IMONaJaHUs
npuMecell B IPEBECHOCTPYKEUHYIO TIUTY. Takas miauTa B mpoliecce JajabHenIei
nepepadOTKU BbI30BET OBICTPBIA M3HOC MU U Ppe3. OcoOEHHO OMacHO MPUCYTCT-
BUE MpUMeceil B MUKPOCTpYXKe 1Jisi HapykHbIX cjoeB I CII, mockoibKy KpyIHbIE
YaCTHUIIBI MUHEPAJIOB WJIM METalllla MOTYT BbI3BaTh Je(eKThl NUIM(OBATHLHON JIECH-
ThI B BUJI€ BBIPHIBOB WJIH MOJIOC HA a0pa3uBHON MOBEPXHOCTH.

HccnenoBain BIUsIHUE BUJA JIPEBECHOTO ChIPbS HA COAEP)KAHHE MUHEpalb-
HBIX U METAJUIMYECKUX NPHUMECEH B MUKpOCTpykke HapyxkHbIXx cioeB JICII. Co-
CTaB JIByX BAPUAHTOB JIPEBECHOTO CHIPbS MpUBEJIEH B Ta0u. 1. OHM oTiIMYaroTCS
MaTepHaoM JUIsl U3rOTOBJIEHUSI COOCTBEHHOW LIENBI: KPYTJIas IpeBECUHA (BapUAHT
1) unu ropObUIL ¢ KOpoH (BapuaHT 2), npudem aois ero 6onee 40 % ot olriero
COCTaBa ChIPBSI.

Ta6J'II/II_Ia 1 — Cocrasn APCBCCHOI'O ChIPbA MJIS U3IrOTOBJICHUA APCBCCHBIX YaCTHIL

Bun npeBecHOro coipbs Jonst npeBecHOr0 CHIpHA, %

Ob6pazer 1 O6paser 2

Kpyrnas apeBecuna it ©3roToBJIeHUS miemsl (xBost 50 %,
ocuna 50 %) 43 —

[opObLTE ¢ KOPO# Tt U3roToBIeHHS Iiemnbl (xBos 100 %)

— 43

Kpyrnas npeBecuHa ajsi U3TOTOBIICHUS CTPY)KKU Ha JIMHUU
«Hombak» (ocuna 100 %) 32 32
[IpuBo3Has mena u3 mmoH-peanuHsl (6epesza 100 %) 25 25
Hroro 100 100

Pacnipenenenne npeBeCHBIX YacTHUIl 10 TOTOKAaM OCYIIECTBISIETCS B LEXE MO-
CJie COPTUPOBKM HAa MEXaHMUYECKHUX M IMHEBMAaTHUECKUX cemnapaTopax. OOpasiibl
MUKPOCTPYXKH 0TOOpa Ha BbIX0JI€ U3 OyHKepa-A03aTopa Nepesl CMECUTETIEM.

Brigenenve MUHEpanbHBIX U METAUIMYECKUX MPUMECEH U3 APEBECHBIX Yac-
THIL] TIPOU3BOJUIIN MO JABYM METOAUKAM: «CYXOW» M «MOKpOM». Paznuuusa mexay
HUMHM 3aKJTIOYAIOTCS B CIIOCOOE MOJATOTOBKY MPOOKI IS TTOCIEAYIOIIETO COKUTaHUS
OpPraHUYECKOM YacTH BelIeCTBa B My(eIbHOM MeUu.

B cooTBeTcTBUU C «CyXOil» METOAUKOM MpUMepHO 150 1 MUKPOCTPYKKHU BbI-
KJIQJIBAIM Ha POBHYIO TOPH30HTAIBHYIO TMOBEPXHOCTh B BUAEC KOHYCOOOpa3HOU
KYYKH W JIETIUIU Ha 3 MPUMEPHO PaBHbIE MOPILMH MPU MOMOIIM HOXKA WA METaJl-
JUYECKOW JMHEWKHU (MeToJ KBapToBaHUs). [lonydeHHbIE MOPIUU MUKPOCTPYKKHU
Maccoil okoio 50 T 3arpyxajiu B MpeABAPUTEIbHO MPOKAJICHHBIE W B3BEUICHHBIC
dapdoposbie yamku. Yamku ¢ ApeBeCHbIMUA YaCTUI[AMHU B3BEIIMBAIN C TOYHOCTHIO
10 0,01 r, moMemany B CyMMIbHBIN KA U CYHIMIA JO MOCTOSHHOW MAacChl MPU
temneparype 105+2 °C. Ilepen kaxapIM B3BEIIMBAHUEM YaIIKU C MUKPOCTPYKKOU
ocTyXayu B 3kcukarope. [1o JoCTHKEHUH MOCTOSTHHOM Macchl OMpeesisiiu abco-
JIOTHYIO BJIAXHOCTb JPEBECHBIX YACTUL.
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3aTeM 4alllky ¢ HAaBECKaMM YCTAaHABJIMBAJIU Ha JIEKTPUYECKYIO IUIUTKY U OC-
TOPOXKHO O30JISUTH (CKUTAIN) JPEBECUHY, MOCIE Yero MpOKaIuBall YalllKU B MY-
dbenpHOM meun npu Temieparype okono 600 °C B teuenue 4 4. Eciu munepasib-
HBIIl OCTaTOK IOCJIE MPOKAIMBAHUS MMEET TEMHBIA IBET, OH CMAauyMBAaEeTCs He-
CKOJIbKUMHU KarmisiMA 3%-HOW MEpPEKUCHU BOJOPOJA, 3aTEM KUAKOCTb W3 MUHE-
paJbHOIO OCTaTKa BBINAPUBAETCS HA JIEKTPUYECKON IIJIMTKE U BHOBb MPOKAJINBA-
ercs okoJio | 4. Yamku ¢ MUHEpaIbHBIM OCTATKOM OXJIAXIAIOTCS B OKCUKATOPE 10
KOMHATHOU TeMIepaTyphl, B3BECIIMBAIOTCS U BHOBb MPOKAJIUBAIOTCSA B TeueHUE 1
yaca Ui JOCTHKEHHUS MOCTOSIHHOW MacCBhl.

B coorBeTcTBHM € «MOKpPOW» METOIMKOW NPOU3BOAWIN OTACICHHE MUHE-
paNbHBIX IPUMECEN M MeTala ¢ MOBEPXHOCTU JPEBECHBIX YACTHUI] IyTEM MOTpPY-
KEHUSI MHUKPOCTPYKKM B Boay. JlJif 3TOro HaBECKYy IPEBECHBIX YaCTUI[ MACCOU
okoJio 0,5 Kr 3arpyXajii B €eMKOCTh (3MaJIMpOBAHHOE BEAPO), 3AJIMBAIA B BEAPO
BOJly, YCTAaHABJIMBAJIM JIONACTHYI) MEIIAJIKYy M NEPEMEIIMBAIA BOAY C MHUKPO-
CTPY’KKOH B TeueHHE 15 MHUH. 3aTeM BBIKIIIOYAIN MEIIAIKY U C IOMOILBIO JIOKKH C
CETYATON MOBEPXHOCTHIO YAAISUIM CTPYXKY, IJIABAIOLIYI0 HA MOBEPXHOCTU BOJIBI,
CHOBa BKJIIOYAJIA MEIIAJKy, HO YCTaHABJIMBAIM HEOOJBIIOE YUCIO OOOPOTOB, U
YAQISUIA CTPYKKY, TOAHATYIO CO AHA €MKOCTU. MelIaliKy BBIKJIFOYAJIH, BEIHUMAIIN
€€ U3 EMKOCTH U aKKypaTHO CIIMBAJIM OCHOBHYIO Maccy BOZbI U3 Beapa. Ocagok co
JTHA €eMKOCTH C OCTaBIIEHCsS BOJON pusibTpoBaiu Ha OymMaKHOM (QUIBTPE C TTIOMO-
IIbI0 BOJIOCTPYHHOTO Hacoca. PUIBTP ¢ OCATKOM U JIPEBECHBIMHU YaCTHUI[AMU Iie-
PEHOCHIIM B MPEABAPUTENBHO MPOKAIEHHYIO U B3BEIICHHYIO (ap(OpOBYIO YAIIKY.
JlanpHelmure onepanyu OCyECTBIISIN aHAJIOTHYHO «CYXOW» MeToauke. OTaenb-
HO OIpPEAEIISITN BIAXKHOCTh MUKPOCTPYKKH.

W3 npoKaJIeHHOTO OCTaTKa C MOMOILIBI0O MAarHUTA U3BJIEKAJIA YACTULbI YEPHBIX
METaJUIOB U ()PAKLIMOHUPOBAIM HA CUTOBOM aHAJIN3aTOPE MUHEPAJIbHBIE TPUMECH.
ConepkaHue MUHEPAIbHOTO OCTAaTKa M YEPHOr0 METajlla B MUKPOCTPYXKE pac-
CUMTHIBAJIM B MPOIIEHTaX K a0COJIOTHO CyXOil HaBecke. Pe3ynbTaThl aHaIM30B
npeCTaBIeHbI B Ta0d. 2 1 3.

Tabnuna 2 — CoaepkaHue MUHEPATbHBIX U METATMYECKUX MPUMECEe B MUKPO-
CTPY’KKE, ONPEIEIICHHBIX 10 «CYXOMY» METOY

HaumenoBanwue nokasarens Ob6paszer | Ob6paszer 2
Bi1a)xHOCTB MHKPOCTPYKKH, % 4,8 4,5
CoJiepkaHre HecropaembIx npumeceit, %o 1,93 1,92
CojeprxkaHue yepHoro metauia, % Her 0,007
CopepxaHre MUHEPAITLHBIX TTpuMecei, %o 1,93 1,91

@pakKIMOHHBIM COCTaB HECTOPAEMBIX NTpUMece, %o,
JUTst ppakiuii, MM:

e ~/20 — 0,38
e 20/1,0 0,84 1,13
e 1,0/05 3,35 20,00
e 0,5/0,25 0,42 0,75
e 0250 95,39 77,74
Htoro 100,00 100,00
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Pe3ynbTaThl aHATUM30B MOKA3bIBAIOT, YTO COJIEPKAHUE MUHEPATbHBIX MPUMeE-
cell B MUKPOCTpPYXKKe KoJieoercs oT 1 10 2 %. DTu mudpsl XOpOIIo COTJIacyroTcs
c auTepaTypHbIMH daHHBIMU. Tak, y b.H. Yronesa [1] roBopurcs, uto conepxka-
HHUeE 307161 B apeBecuHe coctapisier 0,1...1,0 %, B kope 0HO 3HAYUTENBHO BhIlIE. B
KadyecTBE IIpUMepa OH MPHUBOAUT AyO: «CTBOJIOBAs ApEeBEeCHHA JyOa oOpaszyer npu
cropanuu 0,35 % 301b1, a kopa — 7,2 %». B kaure H.W. Hukutuna [2] roBopuTtc,
YTO CYIIECTBYET MHOTO JIaHHBIX O COJIEp’KaHUH 30JIbHBIX BEIIECTB B CYXOH JIpeBe-
CUHE, JJaHHBIC 3TH CHJIBHO KOJICOTIOTCS AdaKe sl OMHOU Topoabl. CpeaHuil 3071b-
HBII OCTAaTOK OT MPOKAJIMBAHUS B TUTJIE a0COIIOTHO CYXO#l JPEBECUHBI COCTABIISET
o0braaO 0T 0,3 10 1 %. Coneprxkanue 30761 B ApeBecuHe mopond, %: Oepesa 0,55;
muctBeHHuna 0,27; nyo 0,51; cocna 0,26. Pacnipenenenue 3061 MO 3JIEMEHTaM Jie-
peBa rpymu, %: apeecuna cteodia 0,30; kopa ctBona 2,66.

Tabmuua 3 — ConepxaHue MUHEPAIbHBIX U METAUIMYECKUX MPHUMECEl B MUKPO-
CTPYXKE, ONPEEICHHBIX IO KMOKPOMY» METOY

HaumeHoBaHue nokazareins Ob6paserr 1 O6pa3er 2

BnasxHOCTh MUKPOCTPYXKH, %o 4,8 4,5
CojepkaHue HECrOpaeMbIX npumecei, % 0,98 1,92
CopepxaHuie 4epHOTO MeTaluia, % 0,0074 0,0048
ConeprkaHre MUHEpAIIbHBIX ITpuMeceit, %o 0,973 1,915
OpaKIMOHHBIM COCTaB HECTOPAeMbIX pUMecei, %,
JUTst ppakumii, MM:

e ~/20 1,12 —

e 20/1,0 1,14 0,58

e 1,0/05 3,33 6,94

e 0,5/0,25 - 4,62

o 0250 94,41 87,86

Utoro 100,00 100,00

OcHoBHas Macca HECTOPAEMBIX MPHUMECEH, MPUCYTCTBYIONINX B aHAIH3UPYE-
MBIX 00pasmax MUKPOCTPYKKH, UMEET MEJIKHE 4JacTullbl nuamerpom menee 0,25
MM. X MO’KHO OTHECTH K 30J1€ JJPEBECUHBI U KOPHI CHIPhS, KOTOPOE HUCIIOIH30BAHO
JUTSl U3TOTOBJICHUS IPEBECHBIX YacTull. boyee KpymHbie PpaKkiuu CBUIACTEIBCTBY-
10T 0 HAUIMYUHU TTOCTOPOHHUX MUHEPATHHBIX M METALTUICCKUX TPUMECEH.

Tak, nmpu aHanmu3e «CyXuM» METOJO0M OOHapyKuiu B oOpasiie No 2 Kycouek
MeTtasuta maccoit 0,01 r quamerpom okomo 1,5 mm u kameniek maccou 0,01 r nua-
MeTpoM okojio 3 MM. [Ipu aHanmmze «MOKpBIM» METOJOM B 000MX 00pa3iax MHUK-
POCTPY>XKKH 0OHAPYKEHBI MEJIKHUE YaCTHIIbI METaJllIa © MHHEPAJIbHBIA ITECOK.

[IpoBeneHHOE HCCICIOBAaHHME ITOKA3aJ0, YTO B MHUKPOCTPYXKKE Hapy>KHBIX
cmoeB JICII MoryT mpHCyTCTBOBAaTh MUHEPAIbHBIC M METALIMYCCKUE YACTHIIBI.
CopnepkaHre MX B 3HAYUTEIBHOM CTENEHU 3aBUCUT OT BHUJA MPUMEHSIEMOIO Jpe-
BECHOTO ChIpbs. [Ipu ucnonb3oBaHUM XBOWHOrO ropObLIs B Konuuectse 43 % ot
oOIIel MacChl ChIPbs 10Js1 MUHEPAIbHBIX NpuMmeceit gpakiuu ~/0,25 MM yBenu-
yuBaercs ¢ 4,61 % mo 22,26 % («cyxoit» meton aHanmza) u ¢ 5,59 % no 12,14 %
(«MOKpBIIl» METOJ| aHanu3a), TO ecTh B 2,2... 4,8 paza. [lnsa ynaneHus Hexena-
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TEJNbHBIX TBEPJAbIX BKIIOYCHHUHN M3 APEBECHBIX YACTHI] LI€JIeCO00pa3HO YCTAHOBUTH
JOTIOJTHUTENBHOE CIIeUAIbHOE 000PYA0BaHUE OYUCTKHU.

Omnpenenenue coaep:kanusi IPUMECER B APEBECHOM ChIPbE U CTPYHKKE MOKHO
MPOBOJIUTH «CYXUM» U «MOKPBIM» criocodamu. OHU 00a pacKphIBaIOT KOPPETSIIH-
OHHYIO 3aBUCUMOCTb MEXY BUJIOM JPEBECHOTO ChIPhS U COJIEPKAHUEM ITPUMECEH.
BmecTe ¢ TeM, «MOKpBIiD» croco0 MpeanouTUTeNbHee, MOCKOIbKY I aHalIu3a
UCIIOJIb3y€eTCsl 0OJIbIIasi Macca aHaJIU3UPyEeMOW TPOOBI, YTO MOBBIIIAET TOYHOCTh
aHanuza. Mcnonap3oBaHue B 3TOM METO/IE 3HAUUTEIHHONU Macchl MPOObI HE TPUBO-
JUT K YBEJIMYEHHIO TPOJOJDKUTEILHOCTH aHAIM3a 110 MPUYMHE MHOTOKPAaTHOM 3a-
Tpy3ku My(QenbHOH Me4H, MOCKOJIbKY OCHOBHAsI Macca IPEBECHBIX YaCTHUIL YIalls-
eTCsl Mocje MepeMelnBanns Ux ¢ Bojoi. HaobOpoT, Mo CpaBHEHHUIO C «CYyXUM)»
METOJIOM B II€Ub 3arpyxaercs oaHa GapdopoBas yalka ¢ 0CaJKoOM, a HE TPH, KaK
IIPU «CYXOM» METO/IE.

Jlureparypa:

1. Yrones Bb.H. JIpeBecuHoBeneHue u JiecHOe ToBapoBeneHue. — M.: U3n.
HEeHTp «Akanemusi», 2004. — 272 c.

2. Hukutun H.M. Xumus npesecunsl U neioniodsl. — M-JL.: U3n-so AH
CCCP, 1962. 711 c.
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Cunre3 ¢ocdopaszorcoaep:Kaliux AHTUINHMPEHOB:
Npouece OXJAKIAEHUsI HA 3aAKJIOYUTEIbHOH CTAaUU

A.A. Jleonosuu, A.B. Illenoymos
Canxkm-Ilemepbypackuti 20cyoapcmeenHbiil 1ecoOmexHu4eCcKuti yHugepcumem ume-
Hu C.M. Kuposa

Onpeodenenvl yoenvHbie menjioemMKkocmu anmunuperos amuoogocpama KM u
docghopamuoa ®KM. I[lpuseden mexuonocuueckuii pacuem KoJIUYecmea 600bl,
He00X00UM020 OJI51 OXAANCOCHUST eOUHUYbL Macchl cyxux anmunupernos KM u OKM
00 memnepamypvl HAYAIA Npoyecca pacmeopeHus 8 pacueme HA 6CH NOBEPX-
HOCMb Men1000MeHa peakxmopa.

B cBsa3u ¢ Bo3pacraronieil moTpeOHOCThI0O B OTHE3AITUIIIEHHBIX JIPEBECHBIX
KOMITO3UIIMOHHBIX MaTepHaliax IMPOMBINIICHHOCTh MPHUCTYMHIA K MPOU3BOJICTBY
docdopazorconepxkanux aHTUIUPeHOB. Cpenn HUX HanbOonee 3QGEeKTUBHBI OTHE-
3alIUTHBIE CPEACTBA KJlacca aJayKTOB, K KOTOpOMy OTHOCATCS amunodpochar KM
[1] u dochopamun ®KM [2]. Antunupen amupodochar KM (TY 2499-001-
05091160-2012) monyuarot peakumeir kouaercauuu HzPO, u (NH,),CO B pac-
mwiase npu temmeparype 132...135 °C u B IpUCyTCTBMH HUKEIEBOIO KaTaau3aropa
C MOCJEAYIOIIUM OXJIAXJACHUEM U PacTBOPEHUEM B Boje. MOJIbHOE COOTHOIICHHE
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(NH),CO u H3PO4 npu cuntese amuaodocpara KM cocrasmser (1,5...2,5) : 1,
4TO COOTBETCTBYET aToMHOMY cooTHolreHuo N/P ot 3 mo 5. B 3aBucumMoctu ot
HazHadueHus amuyodochar KM moxer ObiTh cuHTE3upoBaH ¢ pH ot 2 no 7 [3].
Antunupen dochopamug ®KM nonyuator mytem B3aumoaericteus NH;H,PO,,
(NH,),CO u H3PO, B pacmiaBe npu temneparype 120... 125 °C u B npucyrcTBUn
CHEIUATBHOTO KaTaln3aTopa C MOCIEIYIONUM OXJIKICHUEM M PACTBOPCHHEM B
Bojie pu cootHomreHuu N/P ot 1 o 3. B cooTBeTCTBHU ¢ MPUMEHEHUEM aHTHITH-
per ®KM moxxet 6bITh cuHTE3UpOBaH ¢ pH ot 3,0 no 7,5 [4].

Baxueiien craauen nporecca CUHTE3a aHTUIIMPEHOB, BIMSIOLIECH Ha Kaye-
CTBO MOJYy4aeMOI'0 MPOJYKTa, SBISETCS OXJIAKJIECHUE CUHTE3UPOBAHHOTO aHTHUIIU-
pena 10 Temmeparypsl 60 £+ 5 °C mepen Ha4aaoM €ro pacTBOPEHHsI B BOJE C IIETBIO
HEJIOMYIICHUS TIOCIEAYIOIIET0 THAPOJIN3a MOTydeHHOTo npoaykTa. [Ipu aTom He-
00XOJIMMO yYWTHIBATh, YTO PEAKIIHS B3aWMMOJICHCTBUS KOMIIOHCHTOB IPH CHHTE3E
amugodocdara KM sBisieTcs: SK30TEpMHUECKON, B pe3yIbTaTe Yero peakInOHHas
CMECh MOXET pas3orpeBaThcsi 10 Temmeparypbl 145...150 °C. Ilpu momydeHun
dbochopamuia KM 3K30TEpMUYECKOT0 pa30rpeBa PEaKIMOHHON CMECH HE Mpo-
UCXOJIUT, U CHHTE3 IPOBOUTCS IPAKTUYECKHU TP MOCTOSHHOM TeMIreparype.

B npenpinymmx uccnenoBanusx s cuHTe3a amuaodochara KM 6buto om-
PEIeNIeHO KOJIMYECTBO TEIUIOThI, TpeOyemMoe JjIsi HarpeBaHUsl PEaKIMOHHOW cMecH
JI0 TeMIIepaTypbl Hayaiaa dK30TePMUUECKON PeaKuyi KOHACHCAIIUM KOMIIOHEHTOB,
U yCTaHOBJIEH ee TeruioBoi 3¢dekt [S]. HeobxoaumMocTs oXaxaeHus mMpoyKTa
Ha 3aBepIIAIONICH CTaauu CHHTE3a JIOJDKHA YUYWUTHIBATHCS KOJIMYECTBOM OXJIaXK-
JA0IIeH BOJIBI, ITOJaBaeMOM B pyOallky peakTopa.

[Mpumensum 85 %-to0 H3PO, (TOCT 6652-80), (NH;),CO (I'OCT 6691-77) u
NH,;H,PO, (I'OCT 3771-74). Autunupen amuaodochar KM mnonydanu myrem
xouaeHcanuu HzPO4 1 (NH,),CO mpu MONBHOM COOTHOIICHHH KOMITOHCHTOB 1 :
1,5, uto coorBeTCTBYeT aToMHOMY cooTHoIneHuo N/P = 3. Autunupen docdopa-
mug ®KM noayuanu mytem B3anmonerictsus NH;H,PO,, (NH,),CO u HaPO,4 ipu
MOJIbHOM COOTHOIICHHH KOMIOHEHTOB 1 : 2 : 0,67, uro coorBercTtByeT N/P = 3.
3nauenne pH pacTBOpoB roToBBIX aAaykToB cocTaisio 5,0 £ 0,5. Beibop coot-
HOIIICHUS «pabovynx» IJIEMEHTOB aHTUIIUPEHOB OOYCIIOBIIEH MAaKCHMaJIbHOW OTHE-
3amuTHOU d(pdekTuBHOCTHIO [6]. [l pacueTa ynenbHON TEMJI0EMKOCTH CUHTE3U-
POBAHHBIX AaHTUITUPEHOB M3MEPSUIM TEMIIEpaTypy BOJABI B BOASIHOW OaHe J0 U TO-
CJIe OXJIAKIEHUS MPOJyKTa CUHTE3a C TMOMOIIBIO PTYTHOTO TepMoMerpa Thumna TT
(T'OCT 2823-73).

[Tpu SKCIEpUMEHTAILHOM OIPEACIICHUN YIeTBHBIX TETUIOEMKOCTEH CUHTE3H-
poBaHHBIX aHTUIHUPEHOB Cy U Cgyy Macca CUHTE3UPOBAaHHBIX amunodocdara KM
u dhochopammuma KM cocraBisiia coorBercTBeHHO 264,8 T 1 310,9 1; Macca ox-
naxparorieir Boabl — 2000 1. TIpu oxmaxaeHun mpoaykros cuaresa ot 100 °C no
60 °C B ciiyuae KM Boza marpenacs ot 14,4 °C no 18,8 °C, B cnyuae ®KM — ot
13,4 °C no 17,3 °C. Torga yaenbHble TemaoeMkocTi amupodochara KM u doc-
dbopamuga KM cocrassar, kJx/(kr-rpan):

C = My-Cyr AT/ (M AT, = 2-4,18-4,4/(0,2648-40) = 3,47.
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Cones = My-Cy AT/ (Mo AT ) = 2-4,18-3,9/(0,3109-40) = 2,62.

[TonyueHHbIE TaHHBIE MO3BOJIAIOT MPOBECTH OLEHKY KOJIUYECTBA BOBI, Tpe-
OyeMoro Jijisi OXJIaXJACHUsI CUHTE3UPOBAHHBIX aHTUIIMPEHOB B pacyeTe Ha BCIO IO-
BEPXHOCTh TeruiooomeHa. [IpumeM, 4TO MCXomHas TeMmIepaTrypa OXJIaXAaromien
BoJI6I coctaBisieT 10 °C, ¥ To, 4TO B IPOLIECCE OXJIAXKIECHHS IPOAYKTa CHHTE3a BO-
na Harpesaercs 10 TemmepaTypsl 40 °C. Torma mMacca BOJIBI, HEOOXOIMMOM IS
oxnaxaenus 1 kr amugodocdara KM ot 150 °C mo 60 °C, cocraBuT, Kr:

My = M Co ATl (Co-AT,) = 1-3,47-90/(4,18-30) = 2,49.

Macca Bozbl, HeoOxoaumon aia oxjaxaeHus 1 kr ¢pocpopamuna GKM ot
125 °C no 60 °C, cocTaBHUT, KT

My = My Copon ATl (Co-AT) = 1-2,62-65/(4,18-30) = 1,36.

[IpoBeneM TEXHOJIOTHYECKUN pacdeT MacChl BOJABI, HEOOXOAUMOM MJisi OXJia-
XKICHUST CHHTE3UPOBAHHBIX aHTHUITUPEHOB JI0 TEMIIEpaTyphl Hadaja mpoliecca pac-
TBOpEHUA, M;, Ui KOHKpeTHOTrO peakrtopa mapku COpH 4,0-2 [7] mo metomuke
[8].

HcxonHbie aHHBIE JU1s pacyeTa:

- HOMUHaJIbHAsI BMECTUMOCTh peakTopa Vo, = 4,0 M [7];

- HOMMHaJIbHAS IUIOIIab TOBEPXHOCTH TeruioooMeHa Fo, = 9,1 M [7];

- koa(ppunmeHT 3anosHeHus: peakropa mo 50 %-my pactBopy amunodocdara

KM Kk, = 0,6 [9];

- ko3 durmeHT 3amnoaHeHus: peakropa mno 50 %-my pactBopy dochopammuia

DKM Ky = 0,7 [2];

- amugodocdar KM oxmaxpaercs ot 150 °C mo 60 °C;

- hochopamug KM oxmaxmaercs ot 125 °C go 60 °C;

- Boja Harpesaercs ot 10 °C mo 40 °C.

3.
[Tpu 3ToM 00BeMBI 50 %-X pacTBOPOB AaHTUIHUPEHOB B PEAKTOPE COCTABSIT, M.

st KM V0 = K Viow = 0,6-4,0 = 2,4,
111 DKMV, g = Ko Visow = 0,7-4,0 = 2,8.

Torma macca 50 %-ro pactBopa amugodochara KM ¢ MIOTHOCTBIO Py =
1240 xr/m® COCTaBHT, KT

My = Provt Vipaow = 1240-2,4 = 2976.

Macca 50 %-ro pacteopa ¢ochopamuna @KM ¢ MIOTHOCTBIO Py = 1251
KI/M° COCTABHT, KT
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My o = Ppron” Vi uon = 1251-2,8 = 3503,

B cootBercTBUM C peuentypoit cuHTe3a amupopochata KM ¢ N/P = 3
(moipHOE cooTtHOMeHne H3PO, 1 (NH,),CO 1 : 1,5) mis mosrydeHus JaHHOTO KO-
JrYecTBa aHTUIHpeHa norpedyercs 912,6 kr 85 %-it HsPO4 m 712,3 xr (NH;),CO.
Takum 00pa3om, Macca peakIMOHHOM cMecH (MpOJyKTa CHUHTE3a) My, COCTaBUT
1624,9 kr.

B cootBercTBUM ¢ penentypoi cuHTe3a (ocdopamuma ®KM c¢ N/P = 3
(momabHOe cootnomenne NH4H,PO,4, (NH,),CO 1 H3PO,4 1 : 2 1 0,67) mist mmoiryde-
HUS JIAaHHOTO KOJIMYeCTBa aHTtunupena norpedyerca 695,4 kr NH;H,PO,, 695,4 kr
(NH,),CO u 424,5 kr 85 %-it H3PO,4. Takum 006pazom, Macca peaKlIMOHHOW cMecH
(TpomyKTa CUHTE3a) My cOCTABUT 1815,3 Kr.

Jlnst onipenenenus M, HCTIONIB30BAIN CIEAYIOIIEE YpaBHEHUE:

M, = m,-t/7,

riae M, — obOmias Macca BOJibl, HEoOXoAuMast JJIsl OXJIAXACHUS MPOJAYKTa CUHTE3a,;
M, — Macca BOJIbI, 3aMoJIHAIONAs 00beM pyOaIlKy; T — IMOJHOE BpeMs, 3a KOTOPOE
MIPOUCXOIUT OXJIAKICHHE MPOIYKTa CHHTE3a; T — BPEMs, 32 KOTOPOE Macca BOIBI
M, IPOXOUT OT BXOJIa K BBIXOY.

Bpewmsi, ¢, naxoaunmu kak otHomenue Q/N, rae Q — KOJH4eCTBO BBIACIIIEMOI
WJIU TIoTJI0mmaeMon TeraoThl, K/[x; N — MOIIIHOCTh TEIJIOBOTO MOTOKA Yyepe3 CTeH-
Ky, KBT.

KomuuecTBo TermnoTsl, kKK, BEIYUCIISUIH 110 (opMmyiie:

Q =m-C-AT,

raie M — Macca KOMIIOHEHTa, Kr; C — yJenbHas TEIIOEMKOCTh KOMIIOHEHTA,
kJx/(xkr-rpan); AT — pa3HOCTh KOHEUHOUN M HaYaJIbHOW TeMIIepaTyp KOMIIOHEHTA,
rpa.

MontHOCTh TEMI0BOTO MOTOKAa, BT, paccuntsiBasiv o popmyiie:

N = K-F-AT

cpy

2
rae K — koaddunment remmonepenauun, Br/(Mm“-rpan); F — muomanb moBepxHOCTH
2.
Temiooomena, M*; AT, — CpeaHss pa3HOCTh TEMIIEPATYP KOMIIOHEHTOB, I'pal.
KonudectBo Temmnotsl, BeiensieMoe amugodocharom KM, cocrasmnsier, k/[x:

Qun = My Cio AT = 1624,9-3,47-(150 — 60) = 507456,3.

KomunuectBo Ttemnotel, Bbiaensemoe (ochopamuaom DKM, cocrasiser,

kJIx:
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Quren = My Cipor AT = 1815,3-2,62-(125 — 60) = 309145,6.

JlanHbIe )14 pacyera MOLIHOCTH TEIIOBOro notoka ot amuaodocdara KM k
Boae Ny,

K = 500 Br/(M*rpan);

Fou = K Frow = 0,6:9,1 M° = 5,46 m%;

KM: 150 °C - 60 °C;

Bopna: 10 °C « 10 °C.

Bonsimas pasHocts Temreparyp ATg = 150 °C — 10 °C = 140 °C;

Memnsmas pasHocts Temneparyp AT, =60 °C — 10 °C =50 °C.

ATe/AT,, = 140 °C/50 °C = 2,8 > 2.

Torma cpemnsist pa3HOCTh TEMIEpPATYp VIS TEIIOBOro moToka or KM k Boxe co-

crasur, °C:
ATep i = (ATs — AT,)/(2,319(AT6/AT,,)) = (140 —50)/(2,3-1g(140/50)) = 88,0.

MomHocTs TemioBoro notoka ot amugodochara KM k Boae cocTaBiser,
KBT:

Niar = Koo' Frue ATep 0 107°= 500-5,46-88:10°° = 240,24.

JlanHbIe 17151 pacueTa MOIIIHOCTH TEIIOBOTO MmoToka oT pochopamuga KM x
BOJE N

Ko = 500 Br/(M*rpan);

Fin = KpiFriow = 0,7:9,1 M* = 6,37Mm°%;

®KM: 125 °C — 60 °C;

Boza: 10 °C « 10 °C.

AT = 125 °C — 10 °C = 115 °C; AT,, = 60 °C — 10 °C = 50 °C.

AT§/AT,, = 115 °C/50 °C =2,3 > 2.

Tornma cpeansiss pa3HOCTh TeMIleparyp s TemioBoro noroka or ®KM k Boje co-
crasur, °C:

ATep e = (ATs — AT,)/(2,3-1g(ATS/AT,)) = (115 — 50)/(2,3-1g(115/50)) = 78, 1.

MomHOCTs TeTIoBOTO MOoTOKa OT ocopamuna ®KM k Bojge cocTapisier,
kBT:

Ngor = Ko Fararr AT ep. 10> = 500-6,37-78,1-10°° = 248,75,
[TonHoe Bpems oxnaxaenus amuaodocdara KM cocrapisier, c:
Tew = Qu/Niw = 507456,3/240,24 = 2112,

[Tonnoe Bpems oxnaxaenus dhochopamuna KM cocrasiser, c:
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Tun = Qoprnd/ Npiow = 309145,6/248,75 = 1243.
KonandecTBo TEILIOTHI, IIOTJIOMIAEMOE BOJIOM, COCTaBIsAET, K/[X:
Q, =m,C,-AT, =m,.4,18-(40 — 10) = 125,4-m,.

JlaHHBIC I pacyeTa MOITHOCTH TEIUIOBOTO IMOTOKA OT BOJIBI K amuaodocda-
Ty KM Nj o

K, = 800 Br/(M*rpan);

Fo = Fuon=9,1 M%;

KM: 150 °C — 150 °C;

Bona: 40 °C « 10 °C.

AT, =150°C—-40°C=110°C; ATs =150 °C —10 °C = 140 °C.

ATs/AT, =140 °C/110°C=1,3< 2.

Torma cpenuss pasHOCTh TEMIIEPATYP Ul TEIUIOBOIO MMOTOKA OT Boabl K KM co-
crasur, °C:

ATy s = (AT + AT,)/2 = (140 + 110)/2 = 125,0.

MoOIIHOCTh TEMJIOBOro MOTOKa OT BOAbl K amuaodochary KM cocrasiuser,
kBT:

N = Ky For ATep i 107 = 800-9,1:125-10° = 910,0.

JlanHbIe 171 pacyeTa MOITHOCTH TEIIOBOTO MOTOKA OT BOJIbI K (pochopamuy
DKM N grenr:

K, = 800 Br/(M*rpan);
Fo = Fuou= 9,1 M*;
®KM: 125 °C — 125 °C;
Bona: 40 °C « 10 °C.
AT, =125°C-40°C=85°C; AT;=125°C-10°C=115°C.
AT6/AT, = 115°C/85°C=1,4< 2.
Toraa cpelHss pa3HOCTh TEMIIEPATYP IS TEIIOBOTO MOTOKA OT BoAbl K DKM co-
crasur, °C:
ATcp.B.(bKM = (AT6 + ATM)/Z = (115 + 85)/2 =100.

MOonTHOCTh TEIIOBOro MOTOKa OT BoAbl K dochopamuny ®KM cocrasmser,
kBT

Ni g = Ko ForATep 5 grorr 10° = 800-9,1-100-10° = 728,0.
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Bpemst mpoxoxaeHuss Macchl BOJIBI M, OT BXOJa K BBIXOIY B CIIy4ae aMUIO-
dbochara KM cocrapiser, c:

T o = Qu/Ni o = 125,4-m,/910,0.

Bpems mpoxoskieHus Macchl BOABI M, OT BXOJa K BBIXOAY B ciay4ae (ocdo-
pamuza ®KM cocrasiser, c:

e = Qu/Ny g = 125,4-m,/728,0.

Torma macca BojabI, HeOOXoauMas Jisl oxjaxaeHus 16249 xr cyxoro amu-
nodocdara KM, cocTaBuT, Kr:

M, o = T My Ty = 2112-m,-910,0/(125,4-m,) = 15326,3.

Macca Bojb1, HEoOxoquMas st oxyaxaeHus: 1000 kr cyxoro amunodocdara
KM, cocTaBur, KT

15326,3-1000/1624,9 = 9432,2.

Macca Bojbl, HeoOxoaumas st oxnaxaenus 1815,3 kr cyxoro dochopamu-
na ®KM, cocTtaBuT, KT

Mo gron = Tn Myl T gon = 1243-m,:728,0/(125,4-m,) = 7216, 1.

Macca Boabl, HeoOxoauMas it oxyaxaeHuss 1000 kr cyxoro gpocpopamuia
®KM, cocTaBuT, K

7216,1-1000/1815,3 = 3975,2.

[ToBwIIeHNE TeMIepaTyphl BOJbI Ha BBIXOZE U3 PyOaIIKu peakTopa MpuBeaeT
K COKpAIICHHIO pacxoj/ia BOJBI Ha OXJAKICHHE CHHTE3UPOBAHHBIX aHTUITHUPEHOB.
JlaHHBIN pacyeT SIBISIETCS OCHOBAHUEM ISl OPTaHHU3AIMH TEXHOJIOTHYECKOTO MPOo-
1ecca OXJIAKACHUS CUHTE3MPOBAHHOTO MPOAYKTAa MPHU MOJyYEHUU aHTHITHPEHOB
amugodocdara KM u pocpopamuga @®KM. Ilpu 3T0M OTIETBHO TOITEKUT peliie-
HUIO BOMPOC O IUPKYJSIIUKN U OXJIKISHUHN BOJBI U3 PYOAIIKH peakTopa.

BuiBoabI

1. ITo U3MEHEHHIO TeMITepaTyphl MPU OXJIAKICHUU CHHTE3UPOBAHHBIX aJITyK-
TOB OIpEACNICHbI YACIbHbIC TEINIOEMKOCTH aHTUIUpeHOB amuaodochara KM u
dochopamuna ®KM. B gacTHOCTH, pacCUUTaHO KOJIMYECTBO BOJBI, HEOOXOIUMOE
TUTS OXJIaKIeHUS equHUIBI Macchl cyxux KM n ®KM o Temmneparypbl Hagana
npolecca pacTBOPEHUS B pacyeTe Ha BCIO MTOBEPXHOCTh TETIOOOMEHA.
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2. [Momy4yeHHbIe TEPMOAMHAMUYICCKIE XaPAKTEPUCTUKA aHTUITUPEHOB U aJlr0-
PUTM TEIJIOBOTO pacyeTa paclpOCTPaHSIIOTCS HA CHHTE3bl B MHBIX CTaHIAPTHBIX
peakTopax ¢ yueToM MacmTabHOTo dakTopa.

3. KoHKpeTHBIM TEXHOJIOTHYECKUM PACYETOM YCTAHOBJICHO, YTO MPHU CUHTE3E
AHTHIIPCHOB B CTAHIAPTHOM PEaKTope (HOMHHAIBbHAS BMECTHMOCTb 4 M°, IIO-
a1k TOBEPXHOCTH TeILI00OMeHa py6amku 9,1 M%) mpu monyuernn docdopamuna
OKM st oXJaXACHUS eIUHHUIBI MacChl IPOAYKTa CHHTE3a JI0 TeMIepaTyphl Ha-
yaJia rpoiiecca pacTBopeHusi Tpedyercs B 2,4 pa3a MEHbIIIE BOJbI, YEM B CiIydae
cuaTe3a amugodocdara KM.
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VIIK 621.039.564

IIpon3BoacTBO APEeBECHBIX IUIUT € UCMOJIHb30BAHUEM COBPEMEHHBIX KOH-
TPOJIbHO-U3MEPUTEIbHBIX IPUOOPOB U YCTAHOBOK (pupMbl «I'pexon»

A.I. Bacuues
Qupma «I pexony

IIpeonoowcenvr 6HUMAHUIO KOHMPOTbHO-U3MeEpUmMeNbHble npubopsvl U ycma-
HOBKU OJisl NPOU3B0OCMEA OPEBECHbIX NAUM, NPUBEOEH NPUHYUN UX padombl U npe-
umMywecmaa, Komopwle 00CmMuU2aomces ¢ UX UCNOIb308AHUEM.

CoBpeMeHHOE TMPOU3BOJACTBO JIPEBECHBIX IUIUT CETOAHS HEBO3ZMOXKHO 0e3
IOCTOSTHHOTO KOHTPOJISI COTEH MapaMeTpoB MPOU3BOJICTBEHHOTO 00OPYI0BaHUS U
KOHE4HOH npoaykuuu. Kaxaplii napaMerp sBISETCS B KOHEUHOM MTOT'€ COCTaBHOU
4acThl0 «OOIIEH KapTUHBI KauecTBa MPOAYKIUN». BaKHOCTH TOro WM ApPyroro
napaMerpa ONpeleNsieTcss B 3aBUCUMOCTH OT OCOOEHHOCTEW TEXHOJIOIMYECKOIO
Ipolecca, 0JJHAKO CYIIECTBYIOT TaKU€ XapaKTEPUCTUKH, KOTOPbIE BasKHbI JJIsl JIIO-
00ro MpOU3BOJICTBA.

Jlis obecniedyeHus: BBICOKOTO KauecTBAa KOHEYHOW MPOAYKLIUH HEOOXOIUMO
MIOCTOSTHHO KOHTPOJHMPOBATh €€ pa3indHble mapamerpsl. JlabopaTopHbI KOH-
TPOJIb, OE3yCIIOBHO, COXPAaHUT CBOE 3HaUeHHe U B OyaymeM. Ho B cuiny orcraBa-
HUSI BO BPEMEHHU OT COOBITHH, MPOUCXOMANINX B TEXHOJOTHYECKOM MpOIECcCe, B
cily4ae He0OXOIUMOCTH HEBO3MOKHO OBICTPO BMEUIATHCS B X0/ CAMOTO MpOoILecca.
[TosTomy Gosee MpenrnoYTUTENHHBIM SIBIsSETCS (DUKCHPOBAaHHE MHOXKECTBA Tapa-
METPOB BO BpEMsI TEXHOJIOTHYECKOTO IMpollecca, TO eCTh B pexume onnaiH. [lpu
ATOM ONEPATOP UMEET BO3MOKHOCTh KOHTPOJIMPOBATH BECH MPOLIECC OCPEACTBOM
KOMIIBIOTEpA, MOJAKIIOUEHHOr0 K ycTaHOBKaM. Kpome 3TOro mmeercss BO3MOXK-
HOCTb IMOJIKJIFOUEHUS BCEX YCTAaHOBOK IMOCPEICTBOM MOJEMHON CBSI3U K OTIETY 00-
ciyxuBanus pupmsl «I'peKon» B ['epmanum.

B mnpomecce mnpou3BoAcTBa APEBECHBIX IUIUT OOJBIIOE 3HAYECHUE HMEET
BJIQXKHOCTh MPUMEHSIEMOHN IIenbl Wik BojiokHA. Ecnu maTtepuan OyIeT CiIuIKoM
BJIQKHBIM, TO TPUIETCSI CMUPUTBCSA CO CHIYKEHHUEM KauecTBa rOTOBBIX IuT. Eciu
Martepual, Ha00oOpOT, OYJIET CIUIIKOM CYXHUM, TO 3HAYUT, UMEJ MECTO JIUITHUU
pacxox sHepruu. To ke caMoe OTHOCHUTCS U K MPOMUTAHHOMY KJIEeM MaTepHay.
Jlnst peiieHust npoOsieMbl UCTIONB3YEeTCsl 0€CKOHTAKTHBIM MH(pPaKpacHblil BJja-
romep IR 5000. Ipuniun u3MepeHns OCHOBaH Ha U3MEHEHUH, B 3aBUCUMOCTH OT
BJIQKHOCTH MaTepuala, yria OTpaKeHHUsl CBETOBOTO JIy4a, PEIBAPUTEIBHO ONTH-
YEeCKH Pa3joKEHHOTO B MH(PPAKpACHOM JHamna3oHe. BiakHOCTh MOKET H3MEPATh-
csi B auamazone ot 1 mgo 75 %. IlorpemHocts cocraBusier +/- 1 % BBIOpaHHOTO
nuana3oHa u3Mepenus. Hampumep, Ha BbIXOA€ M3 CYHIMJIbHBIX Oapa®aHOB, Tne
JMana3oH u3MepeHuii coctaiseT 1...5 %, morpemHocts Oyaet paBaa 0,05 %.

CrenyroniyM oueHb BaXXHBIM [IapaMETPOM SIBIISIETCS. BeC MaTepuasia Ha eIu-
Huny miaomanu. Cnernuaneheie cranumonapusie (BWS 5000) unu TtpaBepcHbie
(BWQ 5000) perrrenoBckue ycranoBku (hupmbl «I'peKon» MOHTHpYIOTCS HEmo-
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CPEICTBEHHO BHYTPH (HOpPMMAIIUHBI HJIM Ha COOTBETCTBYIOLIEM JICHTOYHOM
TpaHcnopTepe. Pe3ynpTaThl u3MepeHuid MOTYT OBITh MCIOJIb30BaHbl JIsi U3MEHe-
HUSI CKOPOCTH JIBUKEHUS TPAHCIIOPTEPHOM JIEHTBI WJIM BBICOTHI PACIIOIOXKEHUS
rpe6erkn. Juanason n3mepennii: 0...40 Kr/M%, morpewHocTs n3Mepernii +/- 0,25
% KOHEYHOMN BEJMYMHbI, PA3PEIIAOIIAs CIOCOGHOCTD — 30 T/M°,

UToOBbl TOYHO OILEHUTH KOJEOAHUS MacChl Ha €AMHUILY IJIOIMIAIA — KaK B
MPOJIOJIBLHOM, TaK U B MONEPEYHOM HAIIPABJIECHUH — B IIPOLIECCE MPOU3BOICTBA, HE-
00XOJMMO TMPOBOJUTh M3MEPEHHUE BCEW MOBEPXHOCTU C(HOPMHPOBAHHOTO KOBpA.
OTO0 CTaJIo0 BO3MOXHBIM C IOMOIIbIO cKaHepa kKoBpa «Iuddenzop» (Dieffensor).
[IpencraBieHre TOUHBIX TpadUUECKUX U IUPPOBBIX JAHHBIX MO3BOJIAET OMEpPaTo-
Py CBOEBPEMEHHO BMEIIUBATHLCS B Mpolecc (popMOBaHUS KOBpaA, YTOOBI JOOUTHCS
MOCTOSIHHO BBICOKOI'O KaY€CTBa IUIUTHI TP OAHOBPEMEHHON ONTHUMHU3aLUN PACXO-
na martepuana v dHepruv. OJHUM M3 TPEUMYILIECTB HCIOJIb30BAaHUS CKaHepa
«Iuddenszop» sBuaseTcs TO, YTO MHMPUHA KOJEOAHUN IJIIOTHOCTU B MPOAOIBHOM
HaIlpaBJICHUH MPHU PETYJIUPOBAHUM CKaJbliepa 3HAUUTEIBHO HIKE, YEM IPU PETY-
JUPOBAHUU C UCIOJB30BaHUEM JJaHHBIX C BecoB. CucTeMaTnyeckasi OmnoKa BECOB
B puamnaszone 250...400 r/mM° oTYETINBO MIPOCIICKUBACTCS U 3aTEM KOPPEKTUPYETCS
BPYUHYI0, KaK MpaBujo, rocie 3abopa npo0O nocnie npecca. «YOeranuey» Macchl Ha
BECax TAKXKE SBJIAECTCS BCEM H3BECTHBIM Ha MPAKTUKE (PEHOMEHOM, BBbI3BAaHHBIM
pa3InuueM HAIPSDKEHUH B JICHTE, BIMSHUEM TEMIIEPATyp U 3arpsi3HEHUSIMHU, KOTO-
pO€ KOPPEKTUPYETCS TAKKE BPYUHYIO MOCIE B3SITUS IPOO.

Emé oaHoi ommOKON Ipu peryaupoBaHUM C TOMOILBIO BECOB SABIISIIOTCS J10-
nycku ¢popmupytouiei Jentsl 10 100 /™M, KOTOpBIE, KaK IIPaBUII0, KOPPEKTUPOB-
ke He noxanatorcs. [Ipu rcnonp3oBanuM ckaHepa koBpa «/Auddenzop» mioTHocTh
bopmupyroLel JeHTbl Ha MPOTSHKEHUH BCEro IMpoliecca U3MEpSETcs U MPHU pery-
JIMPOBKE CKAJIbIIEpa COOTBETCTBYIOIIUM 00pa3oM KOPPEKTUPYETCSA BEC HA €AMHUILY
I0Iaau KoBpa. [IoCTOSIHHBIN KOHTPOJIb PACIIPEAEIICHHS Beca MONEPEK HAMpPaBIIe-
HUSI TEXHOJIOTMYECKOT0 MOTOKA MEPEe]] TJIaBHBIM MPECcCOM 00eCIeunBaeT BO3MOXK-
HOCTh ONTHMM3alMM IPOIECCa W3TOTOBJIEHHA NPOAYKIUH. OZHOBPEMEHHO 3TO
IPENATCTBYET MONAJAAHUIO JICHTHI Ipecca MOJ BO3ACHCTBUE HEPABHOBECHS ILJIOT-
HOCTH B KoBpe. [Ipn momMomm qaHHBIX U3MEPEHUST MOXKHO JIETKO MPOCIEINUTh U 3a-
IIPOTOKOJIMPOBATH XOJ IPOU3BOACTBEHHBIX MponeccoB. C MNOMOILIBIO CKaHepa
«Inddenzop» BrepBhie MOSBUIACHE BOZMOXHOCTh BCECTOPOHHEH U 3P (HEKTHUBHOM
3aIUTHI CTAIBHBIX JIEHT OT HEMONPaBUMBIX J€(EKTOB, BbI3bIBAEMBIX KaK METaJIH-
YECKMMH, TaK U HEMETANIMYECKUMHU, a TAKXKE IPYTUMU UHOPOAHBIMU TEIaMH BbI-
COKOH TIJIOTHOCTH, YTO YBEJIMYMBAET CPOK CIY>KOBI JIEHT Ha 2...4 roja.

Hatuuk Contilog siBisieTcss HOBOW pPa3padoOTKOM /il HEPEPHIBHOIO H3-
MEpEeHUsl B IMHAMHKE MMapaMeTpoB JAaBJICHUS Tra3a U TeMIIepaTypbl BHYTPU KOBpa
u3 apesecHbix MatepuanioB (JICII, MDF, OSB) nipu npoxo/ieHud BHYTpH Ipecca
B HAIpaBJICHUU MOJa4yH, a TAaK)Ke MOMEpeK KOBpa B JIIOOOM BBHIODAHHOM MeECTe.
KOHTpOJIb MOKHO BECTH KAaK BHYTPHU MPECCOB HEMPEPBIBHOTO JAEHCTBHS, TaK U B
TaKTOBBIX, © B MHOTO3TaXHbIX INpeccax. [lodyyeHHble NaHHbIE AAIOT OMOCPENO-
BaHHYI0 HH(OpMaIMio 00 OTBEPKIECHUU CMOJBI B KOBPE U MO3BOJISIOT ONTUMU3H-
poBaTh IporpaMmmy IpeccoBanus no oraenbHeIM penentam. HEJIb: kak MOXHO
ckopee nocTurHyth temmeparypsl B 100 °C gist cpegnero ciosi! Tenepb ¢ momo-
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o Jaturka ContiLog MOXKHO MUHHMH3UPOBATH SIBJICHHUS PACCIOCHUS, €CITU JI0-
OuThCs OOJBIIETO YJAJICHHUsS Ta3a U3 CEpellMHbl KOoBpa. BiusHue mpeaecTByio-
HIMX TEXHOJOTMYECKUX MPOLIECCOB (HANpUMeEp, OPOIICHHUS] KOBpa, CUCTEM MOJOT-
peBa) WM mapamMeTpoB MPOAYKIUU (HAmpUMeEp, CMOJIbI, TIIOTHOCTH, BIIAYKHOCTH)
Ha TpoIIecC MPECCOBAaHUA MOXHO (UKCHPOBATH B PEKMME pPEaIbHOTO BPEMEHHU.
[TosiBUNIaCh BO3MOKHOCTH KOHTPOJIUPOBATh Mpoliecc POpMUPOBAHUS CBOMCTB ITH-
ToI! [Iporiecc uaMepeHus: NpPOUCXOIUT cienyromuM obpazom. becipoBogHoI naT-
YUK BOpAChIBAETCS B CPEAHUI CIION B MecTe (POPMOBAHUS KOBpPA U TMIPOXOIHT Yepe3
TOpsTYUi TIPECC KaK CBOETO pojia MmoTepsiHHas aeTanb. OCYIECTBISETCS CHHXPOHH-
3a1usl U3BMEPEHU ¢ MOMEHTOM BXOJIa B MIPECC W BBIXOAOM H3 Hero. [Ipu Haxoxme-
HUW KOBPAa BHYTPH TIpecca MPOU3BOAMTCS 3aMep JABJICHHS Ta3a W TEMIEPaTYphI.
[Ipy moMOIIM CYHMTHIBAIOIIETO YCTPOWCTBA 3aMEpPEHHBIC JaHHBIC 1O BHIXOJE W3
npecca CYUTHIBAIOTCA OecipoBOAHBIM ciocobom. [Ipu momonu kapter SD unu un-
tepdetica qanHbie 3atem nepenatorcs Ha [IK Gomnee Bbicokoro ypoBHs. OgHOBpe-
MEHHO MOTYT OBbITh BOPOIIEHBI /10 3 AATYUKOB, HAIPUMED, IO IIUPUHE KOBPA.

BrIxos1 3a mpenesnsl JOMyCKOB, OMPENEISIONIUX pa3Mepbl U3/ENHs, 0COOCHHO
TOJIIIMHBI, CHU)KAeT KauyeCTBO, YBEIMUMBAET BbIXOJ Opaka, a 3HAYMUT, BIUSET Ha
CHI)KEHHUE OOIIMX YKOHOMUYECKHUX ToKazarenei npeanpusatus. [lpu oTkiIoHeHusIx
OT 33J]aHHOTO TIapaMeTpa MOXKHO Cpa3y MPHUHATh HEOOXOJUMbIE MEpHI, €CIIU pac-
noJiaraTh TEKYIIMMHU JTaHHBIMU OJarofaps NPUMEHEHUIO YCTAHOBKHM M3MepeHus:
TOJIIUHBI. BBICOKOUYBCTBUTEIIbHBIC TMPEIU3NOHHBIE POJUKH ycTaHOoBKH DMR
6000 kacaroTcst MmaTeprasia TaKUM 00pa3oM, YTO U3MEHEHHsI TONIIWHBI MaTepuasa
BBI3BIBAIOT BEPTUKAIBHOE TIEPEMEIICHIE YCTPOHCTBA 3aMMCH MTyTH. BHYTpH m3Me-
PUTENBHBIX TOJIOBOK OCCKOHTAKTHBIM CIIOCOOOM BBITIOTHSICTCS (PUKCUPOBAHUE Y-
. Yarmie Bcero mpuUMEHsICTCS MapHOe (CBEpXy W CHH3Y) pa3MEIICHHE HU3MEpH-
TEJbHBIX T'OJIOBOK, YTOOBI KOMIIEHCHpPOBaTh NMporud marepuana. Haumbosee pac-
MIPOCTPAHEHHOM SBIISETCA KOMOMHAIIMS U3 TPEX Map U3MEPUTEITHHBIX TOJIOBOK, MO-
3BOJISIIOINAST TIOJTydaTh WH(GOPMAIMIO O TOJIIMHE TUTMTHI MO KpasM M B LIEHTpE.
Tounocts n3mepennii — 0,014 Mm.

YcranoBku KoHTpos kauvectBa ckiaeuBanuss UPU 6000 dupmer «I'pe-
Kon» momMoraroT BoBpeMs 3aMKCHUPOBATHh OMMUOKH MPOU3BOACTBA, YTO MO3BOJISET
n30exaTh BhITycKa Opaka. HeBuIuMbIe OTKIIOHEHHUS! OT XOPOIIIETO KauecTBa Ipe/-
CTaBJISIOT B MPOU3BOJICTBE JPEBECHBIX IUTUT 3HAYUTEIBHYIO TIpoOiemy. OHu pac-
MTO3HAIOTCS TOJBKO Ha CTAIUHU PACKPOS CaMOM TITUTHI MJTH Y)KE Ha MPEATPUITHH 10
JaapHeHIe nepepadoTke MiuT. Peximamarnuu u Opak — BOT IMOCHEACTBUS ITOTO
sBiieHus. B ycranoBkax ¢pupmel «I'peKon» ynbTpa3ByKoBbIC BOJHBI TPOHU3BIBAIOT
IUTUTY W BOCIIPUHUMAIOTCSI PACIIOIOKEHHBIM HANPOTHUB MpUeMHHKOM. Hampumep,
HE MPONUTaHHAas KJIEeM 30Ha 0Cal0JIsIeT 3BYKOBBIC BOJIHBI, B CHITY Y€ro TeHEpUPY-
ercs coobmienue. K cucrteme MOXKHO MOJKIIOYUTE 10 24 KOHTPOJIBHBIX KaHAJIOB.
brnaromapst 3ToMy gocTuraeTcsi BhICOKasi TUIOTHOCTh KOHTPOJIsi. B mporecce pabo-
Thl UMEETCS BO3MOKHOCTh YCTaHABIMBATH OMYCTHMbIC IIUHBI nedextoB. Bosz-
MOXHA TaKKe aKTUBW3aIMs WHTerpatopa aedektoB. OCHOBOM s MOJa4u UM
CUTHAJIa CITY>KUT OTPEICIICHHOE MIPOIIEHTHOE COIepKAaHUE HEOOIbITUX Ae(PEKTOB B
nepecdere Ha OAHY Ty, MecTa pacmnosiokeHus AeeKTOB MOTYT OBITh ITpoMap-
KHPOBAHbI TI0 OOKOBOH CTOpOHE TUIUTHL. C MOMOIIBIO 3TOM YCTAHOBKH MOKHO HE
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TOJBKO PAaclO3HaBaTh BO3/YIIHbIE BKIIOUECHUS, TAKHE KaK IMYy3bIPH, PACCIOCHUS,
MecTa HENpOoKJies, HO U ONTHUMHU3UPOBATh TEXHOJIOTMUYECKHUI MpollecC B IIEJIOM.
Nudopmarnusi, nHAMIMpYyeMas Ha SKpaHe KOMIIbIOTEpa, MO3BOJISET TEXHOJOTY OIl-
peaeNuTh KaueCTBO CKJIEHBAHUS M ONTUMHU3UPOBATH MPEJCTOSIINE TEXHOJIOTHYE-
CKH€ TIPOLIECCHI, HAIPUMED, BpeMs CYIIKH IITNOHA, KOJIMYECTBO KJIesl, BpeMsl Mpec-
COBaHUS, TAKUM 00pa3oM, 4TOOBI BBIITYCKATh MO-TIPEKHEMY Kau€CTBEHHYIO TUIHTY,
HO C HAMMEHBIIMMHU CHIPHEBBIMU U 3Heprosarpatamu. Kpome 3Toro, ycraHoBka
UPU 6000 ocnarmieHa ycTpoMCTBOM aBTOMaTHYECKOT0 KAJIMOPOBAaHUS KaXKJI0ro Ka-
Haja, YCTPOMCTBOM aBTOMAaTUYECKOIO0 KOHTPOJS 3arps3HeHus KaHama. Ilocie
NEPBOM HACTPOWKH YCTPOMCTB cOOpa H3MEPSIEMBIX MAPaMETPOB IO ONOPHOMN
BEJIMYMHE  4Yepe3  3apaHee  YCTAHOBJEHHBIE  HMHTEPBAJbI  BBINOJHAETCS
aBTOMATHUYECKUA KOHTPOJIb YPOBHSI 3arpsi3HEHHs] yCTaHOBKHU. Ecinu curnan ot
KOHTPOJILHOTO KaHajla B CHJIy 3arpsi3HEHUsI OTKJIOHSIETCS OT IpPeIBapUTEIBHO
YCTAaHOBJICHHOW  OMOPHOM  BEJIIMYUHBI, TO aBTOMATUYECKH  BBIMOJHSAETCS
JOTIOJTHUTENBHOE KaIMOpOBaHUE CUCTEMbI. EClii ypOBEHb 3arpsi3HEHUs IOCTUTAET
BEJIMYMHBI, HE JIOMYCKAIOIIEH MpOBEIECHUS TOTOJHUTEIHLHOTO KaJuOpOBaHUA, TO
OIIepaToOpy aBTOMATUUYECKH JAETCS YKa3aHUE HA OUEPEIHYIO0 YHCTKY. Takum oOpa-
30M, BCEr/Ia MOYKHO OBbITh YBEPEHHBIM B PE3YJIbTATaX KOHTPOJIS.

PacnpenesieHue 00beMHOI MIIOTHOCTH TAaKXKE SBIISICTCS BAXKHOW XapaKTepH-
CTHKOM JpeBecHBIX IMT. YcranoBka StenOgraph 6000 ¢upmer «I'peKony, uc-
MOJIb3YIOIIAasi B KAY€CTBE MCTOYHMKA M3TYyYEHHUS! PEHTIE€HOBCKYIO TPYOKY, MO3BO-
JSIeT TOJIyYUTh pacipeiesieHne 00beMHOM MIIOTHOCTH B IUTMTE cpasy MocJe npecca
B pexuMe peanbHoro BpemeHu. Cxkopocts m3mepenns 0,3...1,0 MM TONIIUHBI TITH-
ThI/C.

Konebanus pacnpeneneHuss Marepuaia U MacChl IJIUThI BEAET K MOBBIIIEHUIO
U3/IEP’KEK TIPOU3BOJICTBA MPU OJHOBPEMEHHOM CHHUKEHUU KadyecTBa MPOMYKIIUU.
Jlo HeTaBHETO BPEMEHHU B TJTUTHOM MPOMBIIIIIEHHOCTH TPUMEHSUTHCH TPaBUMETPH-
YECKHME BEChl WJIM PEHTTEHOBCKHE H3Iy4aTeNIM, MPU MOMOIIUM KOTOPHIX MOKHO
MIPOBOJIUTH B3BEITMBAHNE TOTOBOM TUIUTHI.

I'paBumerpuyeckue Becbl Tuna GS 6000 pupmbr «I'peKon» npumenstorcs
B OCHOBHOM B Kau€CTBE BECOB, pa0OTAIOIINX B COCTOSIHUU TTOKOS B3BEIINBAEMOTO
Matepuana. [Ipu 3ToM Kaxkmasi TMTa JODKHA HAXOIUTHCS HA CTOJIE BECOB B CO-
CTOSIHHE TIOKOS HEKOTOPOE BpeMsi, YTOOBI OBITh B3BEIICHHOW. Takue BEChl MOTYT
MPUMEHATHCS B OCHOBHOM B TaKTOBBIX Tpeccax. [[MUThI B3BEMIMBAIOTCS MPU TIPO-
XO0XKJICHUU 4epe3 BEChI, TPUUYEM HAJI0 YUUTHIBATh, UTO HA BECaX MOXKET HaXOAUThCSA
TOJIBKO OJ{HA TUIMTA WJIM (B OMpPEAENICHHbIX cllydasix) uenas rpynmna. [logotHo Be-
COB JIOJIKHO OBITH COOTBETCTBYIOIEH JUTMHBI, YTOOBI 00ecreunBaTh HEOOXOIUMOE
BpeMs B3BemnBaHMsI. KpoMe TOTo, pa3pblB MEXIy ABYMS ITUTaAMHU JODKCH OBITh
J0CTaTOYHO OoJyibluM. J[J1g paboThl HEOOXOUMBI paboUure CTOJIbI, KOTOPbIE NMeE-
I0T OY€Hb OOJIBIIYI0 Tapy. B3BemmBaHue 04eHb JETKUX WU KOPOTKUX TUIAT U3-32
ATOTO CTAHOBUTCS JEJIOM BEChMAa TPYAHBIM.

Becnl qisa muut npoxoanoro tuna CS 6000 ¢upmer «I'peKony, paboraro-
mue B pexxume in-ling, obecreunBar0T aBTOMATH3AIMIO KOHTPOJIS pactpeieIeHUs
MaTepuaia, a Takxke Beca miuThl. OCOOCHHO Ui MPOU3BOACTBEHHBIX YCTAHOBOK C
OYEHb BBICOKOW CKOPOCTBHIO KOHBEHEpA, B CTECHEHHBIX YCIIOBHSIX, IPU HEIOCTATKE
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MecTa WIH MpU HEOJArONpHUSITHOM COOTHOIIEHHMH MAacChl CTOJIA M MAaCChl IUTUTHI
Bechl i T CS 6000 mpousBojsctBa pupmel «I'peKon» mpocto unaeanbHel. B
OTJIMYME OT OOBIYHBIX BECOB ISl IJIUT, 00OPYAOBaHHBIX pabOYKUM CTOJIOM, YCTa-
HoBKa CS 6000 oOecrieunBaeT 0TOOpakeHHE pacIpeiesieHUus Beca B MONEPEUYHOM
HaIpaBJIeHUM B Tpenenax uaMmepsiemoi mmThl. Kommbiorep, obpabaThiBaroniuit
JTAHHBIE M3MEPEHHH, MOKA3bIBACT BEJIMYMHBI U3MEPEHUN U TMO3BOJIAET 03 Tpyla
BBIOMpATH NTapaMeTphbl yCTaHOBKHU. OCOOBIM MPEUMYIIECTBOM 3TOW CUCTEMBI SIBJISI-
€TCsl €€ KOMITAKTHOCTh, (OHA 3aHUMAET HEMHOI'O MECTa), BBICOKAsk TOUHOCTh H3MeE-
PEHUSI U HEUYBCTBUTEJIHHOCTh K BHEIIHUM BO3JEHCTBUSIM, HAIIPUMED, MbUIX, Hapy
U BBICOKOM TeMmIiepaTrype mMarepuana. B KOMOMHaNuu ¢ yCTaHOBKOW H3MEPEHMS
tonmuHabel DMR 6000 npousBojctea pupmbl «I'peKoH» MOXKHO onpenensitb 00b-
€MHYIO IJIOTHOCTh IUIMT, a TAKXKE €€ paclpe/le]IeHUE B IUIUTE U UCIOIb30BATh 3TH
JAHHBIE B LEJSIX ONTHMHU3alUUA TEXHOJIOTMYECKOTO mpouecca. Becsl mpoxoaHOro
turna CS 6000 paboTratoT 6€CKOHTAKTHBIM criocoboM. [l hUKCUpOBaHUS PE3YIib-
TaTa U3MEPEHUST U3MEPSIEMBIN MaTepras MPOCBEUNBACTCS CIa0bIM PEHTI€HOBCKUM
U3JIlydyeHrueM. B 3aBUCHMOCTH OT KOJIMYECTBA MaTepHaia U €ro MIOTHOCTA U3MEHSI-
€TCs BOCIPUHUMAaeMasi MPUEMHUKOM cuja u3inydeHus. OHa U SBIAETCS MEPUIIOM
MAacchl Ha eIMHUIY IUTomany (Kr/M%). JuamasoH W3MepeHHil COCTAaBISIET OT 2 110
40 r/mM® TIpU TOJNIMKHE TUIATHL 70 50 MM U CKOPOCTH KOHBeifepa 10 120 M/MHH.
[Torpemnocts n3mepenuid + 3,5 % npu 2 kr/m?u £ 0,2 % npu 40 xr/m°. Hago ot-
METHUTh, YTO 3TU YCTPOMCTBA C Y3KUM, IIOJIOCOOOPa3HbIM U3MepeHreM. YToOs! mo-
JYYUTh TIOCTATOYHO TOYHOE OTOOpAKEHUE MACCHI MIUTHI, TPUMEHSIETCS Yalle BCe-
ro TpH, MATh WU MIECTh U3MEPUTEIBHBIX JOPOKEK JUIsl KOHTPOJs nThl. [Ipu Ta-
KOM CII0COO€ M3MEpPEHHMsI BCEr/la €CTh HEMPOMEPEHHbIE NMPOCTPAHCTBA, & B CUILY
ATOTO MPUXOAMUTCS BBINOJHATh HHTEPIIOJISIIINIO. AOCOJIFOTHAs Macca IUIUThI, TAKUM
o0pa3oM, 1aeTcs ¢ ONpeeIEHHON T0MyCTUMON MOTPEUTHOCTHIO.

VY HoBo#t pentrenoBckoit cuctembl HPS 5000 ¢upmer «I'peKon» Bcex aTux
HeJI0CTaTKOB HeT! DTa ycTaHoBKa paboTaeT OECKOHTAKTHBIM CIIOCOOOM C TTOKPHI-
THEM Bcell tomaan. Jns pukcanum u3mMepsieMbIX BETMYUH KOHTPOJIUPYEMbIH Ma-
Tepuajl MPOCBEYMBAECTCS PEHTIT€HOBCKUM U3ITy4EHUEM, ITPUYEM B 3aBUCHMOCTH OT
KOJIMYECTBAa MaTepuaia U yAEJIbHOTO Beca MaTepualia U3MEHSIETCS BOCIPUHUMAE-
Masi TaTYUKOM MHTEHCUBHOCTb M3JIYyYEHHUs. JTa CHUCTEMa HEBOCIIPUMMYHMBA K Ta-
KM MEIIAIONIUM BO3AEHCTBUSAM OKPYXKAIOIIEH Cpe/bl, KaKk MbUIb, AP U BHICOKAs
TeMiiepaTypa matepuana. [IUThl B3BEIIMBAIOTCS B MPOLECCE MPOXOKACHUS Uyepes
Bechl. TyT Bec OpyTTO OYyJIeT HETTO, HUKAKOM Taphl HE HY>KHO MIPU ITOM BBHIYUTATb.
OdeHb JIeTKHE U KOPOTKUE TUIMTHI MOKHO B3BEIIMBATh HE3aBUCUMO OT CKOPOCTH!
Bonbmiol uHTEpEC mpeacTaBisieT, 0COOEHHO Uil OYayIIero AOOCHAIICHUS CyIlie-
CTBYIOIIEH JIMHUU, KOMIIAKTHOCTb — JJIsl pa3MelieHus: TpedyeTcs: Bcero okouo 1,5
M. C nmomol1pio BICOKOTOUHBIX BecoB HPS 5000 ¢ mokpeITHEeM BCe TIomanu u3-
MEPEHUE BBIMOJIHAETCS C BBICOKUM Pa3pelEHUEM U ONPEIENSETCS BEC KaXKI0U OT-
JETHHOU TITUTHI, @ TaKXKe KoyieOaHuss MaTepuana B mute. OTHOBPEMEHHO MPOU3-
BOJUTCSA KOHTPOJIb B3BEIIMBAIOIIEH TEXHUKU B popmmalinHe. Takum oOpa3om, Be-
csl HPS 5000 BbI1at0T TOUHYIO MacCy IUIMTHI U paclpeesieHne MaTepraia B Hell.
Pacnipenenenne marepuana BAOJb U MONEPEK IUIMTHI aHATU3UPYETCA U MPEICTaB-
JSI€TCS IOCPEACTBOM COOTBETCTBYIOLIMX NAapaMeTpoB. Pe3ynbraTsl U3MEpEHUs Oc-
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TAIOTCS B PAaCHOPsDKEHUU B apXUBHOM 0a3e NaHHBIX. IMI MOYXHO BOCIOJIb30BATHCS
JUISl HACTPOMKK M ONTUMU3AIMK TpoIlecca ¢ IENIbI0 COKpAIllEHUs pacxoja Mare-
prana. JlHamnasoH u3MepeHuii coctaBisier oT | 1o 40 kr/M IpH TOJIHHE [UTHTHI 10
50 MM 1 ckopocTH KoHBerepa 10 240 m/muH. [lorpemuocTts nuamepenuit =+ 0,5 %.

CuctemMbl KOHTPOJIS YAaCTO MPUOOPETAIOTCA C LIEJIbI0 UCKIIIOYEHHS TOCTAaBKU
nokynatesnsiMm JedeKTHoro ToBapa. OyHKIMS CUCTEMbI TOHUMAETCS KaK BO3MOX-
HOCTh Pacrlio3HaTh U OTOpakoBaTh TOBAp C AedekToM. C Ipyroil CTOPOHBI ATY XKe
UHGOPMAIIMIO MOXKHO MCIOIB30BaTh U JIJIsI ONTUMH3AIMH TEXHOJIOTUYECKOTO MPO-
necca. Takum o0pa3om, moayyaeTcst ABOWHOM 3 (eKT: ONTUMHU3aLKs pacxoja Chl-
pbsl U CHUKEHUE Opaka. Tak jke Kak MPOU3BOJUTENH B IVIMTHON MTPOMBILUIEHHOCTH
MOCTOSIHHO CTPEMSITCSI YCOBEPILIEHCTBOBATh TEXHOJIOTHIO, Tak U Ppupma «I'peKon»
BeJIeT pabOTy paau TOTO, YTOOBI MPEIOCTABUTh B PACHIOPSKEHHE SKCILTyaTal[MOH-
HUKOB M3MEPUTENbHBIE CUCTEMbI, COOTBETCTBYIOIIME MX MOTpeOHOCTAM. O/lHa U3
TaKUX CUCTEM — SUPEerScan - siBisieTcsi yCTPOMCTBOM CKAHUPOBAHMS MOBEPXHO-
cTH IIUT. [lepBas ycTaHOBKA NpeqHa3Havanach A1 IPUMEHEHHS B IPOU3BOJICTBE
JaMUHUPOBAHHOTO TIOJIOBOIO MOKPBITHS, YTOOBI OBICTPO M IPOCTO MPOBEPUTH
0ombIIeOpMATHYIO JJAMUHUPOBAHHYIO TUIUTY HA HAJIMYUE MOBEPXHOCTHBIX Jle-
¢dekToB cpasy mocie mpecca. Beab MMEHHO 3/1€Ch MOXKET BO3HHMKHYTh HEMallo
npo6JieM, U3 KOTOPBIX MOXKHO Ha3BaTh B KaUe€CTBE MPUMEPA CIEAYIOLINE: OTCYTCT-
BUE€ PUCYHKA WJIU €T0 HAJIOKEHUE, CIABUT PUCYHKA, BBIPBIBBI, CKJIAJIKH UITU SIMKU B
pPUCYHKE, BJABJIECHHBIN COp, KalleIbKH Macla, BOAbl, HACEKOMbIE U WHBIE MHOPOI-
HbIE TeJla, U3MEHEHUE LIBETAa MOBEPXHOCTHU IUIUTHI, B3AYTHUS WIH SIMKH U3-32 BO3-
JIEWCTBUSL HEBEPHOW TEMIIEPATYPHI WM BPEMEHHM IpeccoBaHus. K ToMy ke BhIBOJ
O MpUYMHE JIe(PeKTa CTAHOBUTCS TEM TOYHEE, YEM PaHbIIIE 3aMEUYEHO €ro MOosBIIe-
HUE.

B xoxe mopaGoTku ycTaHOBKH SuperScan qo0aBuiIoCh 3HAYUTEIHHOE KOJIH-
YECTBO JIONOJHUTENBHBIX MOJYyJIeH, YTOOBI Hapsly ¢ YMCTO MOBEPXHOCTHBIMU Jie-
(dexTaMu MOKHO ObUIO paclio3HaBaTh U APYrue OTKIOHEHUS, HallpUMeEp, TOIMOJIO-
ruyeckue AeQeKThl Ui cOOM B CUHHXPOHU3ALUU MEXIY CTPYKTYPOU U PUCYHKOM
Ha OosbmedpopmaTHo mTe. CeroaHs u3 «OOHIAa-OJUHOYKHU» BBIPOCIA Iiejias
«rpynna crelHa3HaueHus», rAe Kaxablil 0oel] CeluaTu3upyeTcss Ha OTIEIbHbBIX
obnactsx: medenpHas mrta (SPM), mamunar (SPL), Bonokno (SPF) u 6enas mium-
ta (SPR). BonbIiue BO3MOKHOCTH OTKPHIBAIOTCS UMEHHO B ONIPE/ICTICHUN KauecTBa
0eJIol MIUTHI, MOCKOJBKY Ka4eCTBO OEJION MIIUThI, 0COOEHHO B CBSI3U C TEHICHIU-
eil K ee JaMUHUPOBAHMIO, TPHOOpETAET BCe Ooubliiee 3HaueHue. B cucremy 3akia-
JBIBAIOTCA JUISl Pa3JIMYHBIX TUIMOB J€(PEKTOB MOPOroBble 3HaueHud. [Ipu npeBbI-
IIEHUU WX BBIJAETCS COOTBETCTBYIOIIEE COOOIIeHHE 00 ommoke. TUMUYHBIMU
OLIMOKAMM CUMTAIOTCS Takue AePEKThl KaK KJIEEeBbI€ MATHA, KPYMHbIE KYCKHU IIE-
bl, LIAPANMHBI U MeCTa COUUTM(OBKU. YCTAaHOBKY MOXHO CMOHTHUPOBAThH MOCIIE
npecca WM nocie nuudoBalIbHOTO CTaHKa. B mocienHeM ciydae oHa MOXKET OKa-
3aTh CYIIECTBEHHYIO YCIyTy B MPaBUJILHON OIEHKE Mpolecca MudoBaHUs U Ipe-
JIOCTABUTDH CBEICHHS O COCTOSIHUM IUTH(IICHT.

PacnpenesieHue 00beMHOI IIOTHOCTH TAK)XKE SIBIISIETCS BAXKHOM XapaKTepH-
CTHKOM JpeBecHbIX HT. JIaGopaTopusiii mpudop DAX 6000 ¢pupmsr «I'peKony,
UCIIONB3YIONINM B KaueCcTBE MCTOYHHMKA M3IYYEHHs] PEHTT€HOBCKYIO TPyOKy, MO-
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3BOJISIET MOJYYUTh pacnpezesneHue 00beMHOM mIOTHOCTH 19-MM 0Opasia Bcero 3a
5 c¢. 3arpy30uHblii Mara3uH BMeIlaeT 7 Takux 0Opas3loB. JlnMara3oH W3MEpEeHHUS:
400...1500 xr/m*, TOYHOCT M3MepeHHit +/- 5 % OT rPaHHYHON BEIMYHHBI AHAIA-
30Ha, pa3pelaias crnocooHocTh 20 MKM.

HecMoTpst Ha mpuMeHeHue B IIpoliecce MPOU3BOCTBA YCOBEPIIEHCTBOBAHHOM
TEXHUKH, HEBO3MOKHO MOJHOCTHIO MPEAOTBPATUTH 00pa30BaHNE UCKP U UCTOUYHU-
KOB Bo3ropanus. [loutu kaxapii 1eHb rAe-HUOYIb MPOUCXOIUT B3PHIB MbLIN WU
pPETHCTPUPYETCA MOXKAP, BO3HUKIINNA OT BO3rOPaHUs MbUIM, HO O OOJBIINX YOBIT-
KaX B MPOMBIIIJIEHHOCTH U JUIUTEIbHBIX MPOCTOSIX HA MPOU3BOJCTBE yMaIUNBAET-
Cs, HE TOBOPS ye 00 OMAacCHOCTH I KU3HU 4yesnoBeka. MIMeHHo mosToMy mpeny-
IPEAUTENbHBIE MEPHI 10 3aIIUTE OT B3PHIBOB IPUOOPETAIOT OOIBIIOE 3HAUCHHUE.

®upma «I'peKon» sBisgeTcs BenylmuM MUPOBBIM IIPOU3BOIUTEIIEM, BBIITYC-
KAIOIIMM YCTAHOBKHM HMCKpoOraimeHusi B teueHue ooisiee 30 net. 3a 310 BpeMs 1o
BCEMY MHUPY, B TOM YHCJIE U Ha Npeanpuatusx Poccun u ctpaH, BXOJMBIINX paHEe
B CCCP, ycranonieno u padotaet okosio 300 000 ycTaHOBOK. Y CTAaHOBKHU PETHUCT-
PUPYIOT HMCKpBI M TJICHOLIME YACTULBI Cpa3y e MOCIe UX MOSBICHUS B CUCTEME
HEBMOTpPAHCIIOPTa WJIM Ha OTKPBITBIX TpaHcnoptepax. [locie oOHapyxeHus u
aHaJM3a MOMEHTAJLHO (BpeMsi OTKpbIBaHusl popcyHku coctaBisget 250...300 mc ¢
MOMEHTa OOHAPYKEHUSI UCKPBI WM ropsAYEeil 4acTUIbl) BBOJSATCS MEPbI MPOTUBO-
JEUCTBHUS C LEJbIO JIMKBUIAMU ITPUYMHBI BOSHUKHOBEHHMSI 110’Kapa WK B3pbIBa. B
OTJIMYME OT JPYTUX CHUCTEM IMOXKAPOTYIICHHUS] YCTAHOBKH HCKpOTAllIEHUsS BEIyT
O00pb0y ¢ HauanmbHOU (ha30il sIBJIEHUS, T.€. €Il JO TOTro, KaK MOSBISETCS OTOHb.
IIpou3BOACTBEHHBIH NMPOLECC MPH 3TOM MOXKeT OeCHpensiTCTBEHHO MPOJO0JI-
xaTbcs. LleHTpanbHbId MydbT YNpaBIC€HUS NPUHUMAET UM aHAIM3UPYET CUTHAJBI
TPEBOTH U BBIJJAET COOTBETCTBYIOLME KOMaH/bl aBTOMAaTUKE POTUBOAEHCTBUA. B
npoliecce paboThl MPOUCXOJUT PETYIISIPHOE ABTOMATHYECKOE TECTUPOBAHHME BCEX
JaTYUKOB U aBTOMATUKHU MPOTUBOAECHCTBUSA. 1€CThI, IPOBEICHHBIE AMEPUKAHCKOU
cTpaxoBoii Kommanueil «Factory Mutualy, moarBepaniau, 4Tto AaTYUKU (PUPMBI
«I'peKon» pearupyror Ha Kaxa0e BUAUMOE U MHPPAKpACHOE U3ITYUCHHE B JlMara-
3oHe ot 0,8 10 1,1 MKM, KyZa monagalT U HU3KOTEMIIEPATYPHBIE TICIOLINE U TEM-
Hbie yacTuilsl (mpum. 400 °C), obnanaronume, TeM HE MeHee, OOJBIIUM B3PHIBHBIM
noteHuuaioM. ["amenue uckp B MOJABISIONIEM OOJIBIIMHCTBE CIIy4aeB OCYILECTB-
asietcst Bonoil. OHa nmofjaercs noj 00JbIIMM JaBJICHUEM Yepe3 CHelralbHyo (hop-
CYHKY, CO3/IAIOIIYI0 MEJTKOAUCIIEPCHBIN BoasiHOM TymaH. @upma «I'peKon» npen-
JaraeT W JIpyrue cpeAcTBa MPOTUBOJCHCTBUS, HAIPUMEp, YIIEKUCIbIN Ta3, nepe-
BOJHBIEC CTPEJIKH, MUOEPHI, 3aCTOHKU. Y CTAHOBKU HMCKPOTAIlIEHUS] COOTBETCTBYIOT
MHUpPOBBIM cTaHgapTaM, umetoT ceptudukarel TUV CERT (I'epManus), J0MyIeHbI
K DKCIUTyaTallu CTpaxoBbiMK opranusamusmu Factory Mutual System u Corozom
crpaxoBiukoB oT ymepoa (VdS). Umerotcs ceprudukatsl noxapHon 0e30macHo-
ctu P®, cepTuduKaT cOOTBETCTBUS TEXHUYECKOMY PETJIAMEHTY O 0€30MacHOCTH
oOopynoBaHusi 111 pabOTHI BO B3PHIBOOMACHBIX cpeAax TaMOKEeHHOTO COI03a,
JeKJapanus 0 COOTBETCTBUU TpeOOBaHUSAM O 0€30MaCHOCTH HU3KOBOJIBTHOTO 000-
pynoBaHusi TaMOKEHHOTO COI03a.

Pemaere nu Bel 3a1aun, CBA3aHHBIE C U3MEPEHUEM KOHKPETHBIX XapaKTepH-
CTHK TPOAYKIMH, WM OCYIIECTBISIETE BCEOOBEMITIONIUI KOHTPOJIb HA MPOU3BOI-
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CTBE — B JIt0OOM citydae B juile ¢pupmsl «I'peKon» Bel uMeeTe nelCTBUTENBHO Ha-
NEXKHOTO U KOMIIETEHTHOT'O MapTHEpA.

VJIK 674.817-41

Jedopmanusi nponapeHHo JpeBeCUHbI IPUMEHUTEIbHO
K YCJIOBHUSIM IOJIyYeHUsI IPEBECHOT0 BOJIOKHA

A.A. bazaes, B.B. Bacunves
Canxkm-Ilemepbypeckuti 20cyoapcmeeHHblil 1eCOmexXHU4ecKull
yuugepcumem umenu C.M. Kuposa

Onpedenenvl uzmeHenus: deghopmayuu Opesecutvl COCHbl U OCUHbL, NPONa-
pennvix npu memnepamypax 150, 175 u 200 °C, npu npunosxiceHuu Kk HUM HA2PY3KU
6 ouanazone om () 0o 10 MIla. Hlccnedosanue npogedeno no opucuHaibHoL Memo-
ouxe nymem QuKcuposarusi NOJIHOU oepopmayuu OpesecUHbvl, CHCUMAEMOU 8 2UO-
pasnuueckom npecce. Ilokazano, umo ygeauuenue 0asieHus u memnepamypsl npo-
napku npugoosim k pocmy oepopmayuu. Kpusvie pocma oepopmayuu ModxicHO
pasdeaums Ha mpu yyacmka. Ha nabopamoprom paghunepe npousseder pazmor
NPONapenHou ujensl U3 COCHbl U OCUHbL NPU 8bIOPAHHBIX pexcumax npoyecca. 1lo-
JIyYeHHble pe3yabmamyl OIU3KU K 3HAYEHUAM MEXHOI0SUYECKO20 pe2idMeHma 0eli-
cmesyrowux 3a60008 /[BII nocne nepsoii cmynenu pazmoia.

[Iponecc noyiy4eHUss TEXHUYECKOTO BOJIOKHA SIBJISIETCSI BAXKHEUILIUM B TIPOU3-
BOJICTBE JPEBECHOBOJIOKHUCTHIX TUIUT, BHIPAOATHIBAEMBIX MOKPBIM U CYXHM CIIO-
co0aMH, MOCKOJBKY Ka4eCTBO TMOJYYEHHOTO JIPEBECHOTO BOJIOKHA OIpeAeseT Gu-
3UKO-MEXaHWYECKUEe CBOMCTBA MIUT. Pa3Moll IpeBeCHMHBI JOJKEH 00ecreunBaTh
pazzelieHue ee Ha OJIM3KUE K aHATOMUYECKHUM BOJIOKHA C COXPAHEHUEM UX JIJTUHBI.

JI71s1 BBITIOJIHEHUS DTUX TPEOOBAHUN APEBECHYIO IIEMY Mepe Pa3MoJIoM MO-
Beprarot mnpomnapke npu 170...190 °C. Ilpu 3T0#i TeMmepaType MPOMCXOAUT pac-
CTEKJIOBBIBAHUE W Pa3MSTYEHUE JINTHUHA, KOTOPBIA OTHOCUTCS K MAaKpPOCETYATHIM,
T.€. MPOCTPAHCTBEHHO CIIMTHIM MOJUMEPaM, UMEOIUM peakue cuuBku [1]. TTo-
BBIIICHUE TJIACTUYHOCTH JIMTHUHA TMO3BOJISIET ¢ HAUMEHBIIUMH MOTEPSIMU pas3fie-
JUTh BOJIOKHA MO CPEMHHOMN TIACTUHKE, OCHOBHBIM 3JIEMEHTOM KOTOPOM SIBIISET-
Csl IUTHUH.

Pa3zpymenue cpeuHHON TJIACTUHKUA MPOUCXOJUT B CIEIHAIBHOM 000pPYI0-
BAHUHU JICWCTBUEM DPa3MajbIBAIOLICH TAPHUTYPHI C ONMPEICIICHHOM 4acTOTOM yna-
poB. TeopeTndeckue pacueTsl U MpakTUKa 1eHuOpUpOBaHMS APEBECUHBI TTOKA3hI-
BAIOT, YTO YHCJIO MPWIOKEHUS HArPY3KHU K IIEIE I pa3[IeJICHUsI €€ Ha BOJIOKHA
IOIDKHO cocTaBisth He Menee 10% pas [1]. TIpu KaxmoM HPHIOKEHHH HArPY3KH
MPOUCXOAUT Jiepopmanvs MaTepuana, a Mocjie CHATHS HAarpy3Kd MaKpoceTdaTbli
MOJIMMEP HE TOJIHOCTBhIO BOCCTAaHABIIMBAET CBOM Pa3MEPbI, Pa3BUBAETCA OCTATOY-
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Has nedopmarusa. BenmuunHa ee 3aBUCHT OT TUTACTHYHOCTH JIMTHUHA, T.€. OT TE€M-
nepaTyphl €ro HarpeBa v MpUCYTCTBUS MIACTUGUIMPYIOMIKNX 100aBOK, a TAKXKE OT
YaCTOTHI IPUIIOKEHUS HArpy3ku [ 1, 2].

B Hacrosiiiee BpeMst akTyalabHOM 3a/aueil sIBJSETCS MOBBILIEHUE TIPOU3BOIH-
TEJIBHOCTH Pa3MOJIbHOTO 000pynoBaHus. l[lpenmonoxuiu, 4ro Bpems pa3modia
MO>KHO COKPAaTUTh NP YBEIMYECHHH JaBJICHUS Ha IIEMy B mpolecce pasmoia. B
ATOM CiIy4ae MOKHO OXKMJATh COKpAIICHHUS YuCia IUKIOB MpUIaraeMon K Iierne
Harpy3Kd 3a CUeT YBEJIWYCHHS BEIUYHHBI OCTATOYHON AePOpMalvy PEBECHUHBI
MOCJIE KaXKJI0To [UKJIA.

HccnenoBanrie mpoBed MyTEM MOJCIMPOBAHUS YCIOBUM MPOMapKu JApeBe-
CUHBI U TOCJIETYIOIIETO CXKATUsl €€ B TUAPABIMYECKOM Ipecce. [[s mponapku ObI-
Jla CIIPOEKTUPOBAHA M M3TOTOBJIEHA CIlelMalIbHAs JabopaTtopHasi yctaHoBKa. Cxe-
Ma €€ IpeCTaBiIeHa Ha puc. 1.

OTpaboTKy peKUMOB pabOTHI YCTAHOBKU MPOBEIU HA IIENE U3 JIECOCEUHBIX
oTx0/10B. [Topoaubiii cocTaB chipbsi: cocHa 30 %, ocuna 70 %. Pa3mepsl 1iensl U3
JIECOCEYHBIX OTXOAOB IO JJIMHE BJIOJb BOJIOKHA M TOJIIMHE COOTBETCTBOBAIIU
JUTMHE W TOJIIHMHE CTaHJAPTHOU MIENbl (pa3Mepy OTBEPCTUM CUT MPOMBIIUICHHON
coptupoBkr 39%39 mm). KonmdectBo mMenkoit ¢pakuuu mensl 12 %, BIaKHOCTD
mensl 58 %.

(%,

Puc. 1. CxemMa ycCTaHOBKM [IJii MPOIMAPKH APEBECHUHBI: 1 — aBTOKJIAB-
napooOpas3oBaTeb, 2 — aBTOKJIAB-PEAKTOP; 3 — PErUCTPaTOp TeMIepaTypsl, 4 —
OJIOK ympaBJIeHUS; 5 — CETYATHIN MWIMHAP C 00pa3aMu JPEBECUHBI, 6 — KOHJICH-
COpBI; 7 — BaHHA C XOJIOJHOW BOJOM.

[Iponapky J€COCEYHBIX OTXOA0B MPOBENU MPU TPEX 3HAUEHUAX TeMIEPaTyphl
150, 175 u 200 °C u npu JaBlieHMH B aBTOKJIaBe-apooOpa3oBaTelie U B aBTOKJIA-
Be-peaktope 0,5; 0,9; 1,6 MIla cooTBeTcTBEeHHO. M3MEeHeHnEe TeMIepaTypbl pery-
JMPOBAJIM TIPU MOMOIIIM OJIOKA yTpaBIICHUS.

[Ipu oTnaake cUCTEMbI YCTaHOBUJIM:

— aBTOKJIaB-MapooOpa30oBaTesb MO3BOJISAET O0ECIEYUTh TEMIIEPATypy BOISHO-
ro napa pasuyro 200 °C u nasnenue 1,8 Mlla;
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— aBTOKJIAaB-PEAKTOp TaKKe CHOCOOEH BBIJAEPKATh yKa3aHHbIE MapaMeTpbl
TEMIIEPATYPhI U TABICHUS;

— KOHJICHCOPHI MO3BOJIAIOT MOJHOCTHIO COOpaTh KOHJIEHCUPYEMYIO YacTh OT-
paboOTaHHOM Mapora3oBOM CMECH, YTO IMO3BOJUT MPOBOIUTH COOTBETCTBYIOIIKE
UCCJIEIOBAHUS TIO JIETYYHM BEIlECTBaM, 00pa3yoUMCs MpU TUIPOTEPMUUYECKON
00paboTKe JIPEBECHUHBI,

— BpeMs pasorpesa aBrokiaBa-peaktopa a0 200 °C cocrasmio 60 mun. IIpo-
IApKy JIECOCEYHBIX OTXO0B MpH Temieparypax 150 u 175 ° C npoBoauu npwu mo-
CJIEIOBATEIbHOM OXJIAXKIECHUU aBTOKJIaBa. Bpemsi ITOCTHXKEHUS 3aJaHHOW TeMIIe-
parypsl coctaBuio 20 MUH;

— ONTUMAaJIbHAs TEMIIepaTypa MPOMAPKH JIECOCEUHBIX OTXOJ0B YCTAHOBIICHA B
nuamaszone 175...185 °C. Ipomapka JIeCOCEYHBIX OTXO00B TpH Temmeparype 200
°C mokasaja yBeJIWYEHHE KOJMYECTBA KUMAKOCTH B KOHICHCOPE M CHIKCHUE 3HA-
yenusi pH no 3,5...3,8, 4To MOXKET ObITh OOBSICHEHO YCKOPEHUEM PEAKIIUU TUIPO-
Jn3a TeMUIEIUTI0N03. Takum o0pa3oM, MOBBIIICHUE TEMIIEpaTyphbl IPOMAPKU Jpe-
Becunbl 10 200 °C NpUBOIUT K CHUKEHHIO BBIXOJA APEBECHHBI MOCIIE pa3Molia 1
COOTBETCTBEHHO YBEJIMUCHHIO €€ Pacxo/ia Ha 1 T BOJIOKHA.

HccnenoBanrie noBeAeHUS MPONAPEHHON APEBECUHBI MO JIaBICHUEM IIPOBE-
J1 HOBBIM METOJOM ITyTE€M HArpy>K€HHUs TPEBECUHBI B TMIPABINYECKOM IIpECCE.
OOBbEeKTOM HcCCcIeAoBaHUM ObUTH 00pasilbl CBEXKECPYOJICHHBIX COCHBI M OCHHBI
pazmepom 150x40x10 MM. AGCONIOTHAS BIIAXKHOCTh JIPEBECUHBI cocTaBmwia 85 %
st cocHel 1 120 % n718 ocMHBI, TJIOTHOCTE 624 u 875 Kr/M° COOTBETCTBEHHO.
[Ipomapky 00pa3noB OCYLIECTBISIIM HAa YCTAaHOBKE, MPUBEAECHHON Ha puc. 1, mpu
temreparypax 150, 175 u 200 °C, npoao/nKUTEILHOCTD IPOIAPKH BO BCEX OIBITAX
OblJ1a OJJMHAKOBA U cocTaBisiia 60 MuH.
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Puc. 2. U3menenue nedopManiuu npu Harpy>KeHUH JPEBECHHBI COCHBI, MPO-
MIAPEHHOH TP pa3HBIX TemrepaTypax. Temmeparypa npomapku, ‘C: ¢ — 150; m —
175; A — 200.
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[Tocne oxoHYaHuUs Mpolecca NPONapKu o0pasilbl IPEBECUHBI TEMIOU30IUPO-
BaJiu AJIFOMUHUEBON (OJIBroi M acOecToBOM TKaHbl0. JIJIs onpenenieHus peoioru-
YECKHX CBOMCTB MCIOJIb30BAIM PYYHON THAPABIMYECKUN MPECC C BO3MOKHOCTBIO
peryJIupoBaHus AaBlieHUs npeccoBaHus ¢ uHTepBaiom 1,0 MIla. B kauecTBe un-
JMKATOpa U3MEHEHUs TOJIIUHBI 00pa3I0OB KUCIIOIb30BAIN JEKTPOHHBINA IITAHT€H-
uupKysb ¢ TouHocTeio 0,01 mm. Harpyxenue oOpasiioB MpOU3BOIUIN CO CKOPO-
cteto 0,1 MIIa/c. Pe3ynpTaThl SKCIEPUMEHTOB MIPECTABICHBI HA pUC. 2 U 3.

Pe3ynbTaThl 3KCHEPUMEHTA MOKA3bIBAIOT, YTO YBEJIMYCHUE JIABICHUS U TEM-
nepaTypsl MPONapKy MPUBOAIT K POCTY AedopManuu apeBecuHbl. KpuBbie pocTta
nedopmarii MO>KHO pa3IesiuTh Ha TpU ydacTka. Ha mepBom mpu M3MEHEHUU /1aB-
nenust ot 0 go 1 MIla nabmogaercs UHTEHCUBHBIM pocT Aedopmanuu ot 0 10
2...8 % B 3aBUCUMOCTH OT TeMIlepaTypsl ponapku. Ha BTopom ydyacTke B Auarna-
3oHe nasieHust ot 1 no 3,0...3,5 MIla nedpopmariusi npeBecuHbl He HAOIIOAACTCS
WM IPOUCXOJUT OTHOCUTENIBHO B HEOOJBIIIOM UHTEpBalie. [Ipu MmoBbIIEHUH J1aB-
JeHusi Ha apeBecuny Beime 3,0...3,5 Mlla poct medopmanuu yBenTudmBaeTcs
MPAKTUYECKU MPSAMOJIMHENHO C YBEJIIMUYEHUEM IIPUKJIIAIbIBAEMOTO TABICHUS.
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Puc. 3. U3menenue negopmanuu npu Harpy>Ke€HUM JIPEBECUHBI OCUHBI, TIPO-
IapeHHOM TP pasHBIX TemrepaTypax. Temmneparypa npomnapku, ‘C: ¢ — 150; m —
175; A —200.

JlpeBecuHa TPENCTaBIACT COOOM BSI3KO-YIIPYroe TeJio, M MPUIIOKCHHAsT Ha-
rpy3Ka BBI3bIBAET B HEW s CIOXKHBIX jaeopManuii. [[peBeCHHY TakKe MOXKHO
paccMaTpuUBaTh KaK CJIOXKHYIO CUCTEMY MNPUPOJHBIX MOJIMMEPOB KaK KPUCTAIIHU-
YECKOro, TaKk U amop(HOro xapakrepa. Takue cUCTeMbI PU MPUTIOKEHUH HATPY3-
KA TIOJIyYaroT TMOJHYIO aedopMaiinio, KOTopas MOXKET OBbITh MPEACTaBICHA Kak
CyMMa CIEAYIOIMX BUIOB AeopMalvii: MTHOBEHHAsI YIIpyras, 3ama3ibIBarorias
yrapyras U JOTOJHUTENbHAs Aedopmalius, BbI3BaHHAS YaCTUIHOW KPUCTAILTA3AIIH-
€l IpU BBIIPSIMIECHUN TMOJUMEPHBIX MOJEKYJ B MHapajuieIbHO PaCHOJIOKEHHBIX
LIETsAX, U MEJIJICHHOT'O BSI3KOro TeueHus [1, 2].
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Kpome Toro, apeBecrHa — 3T0 KaNWUISIPHO-TIOPUCTOE TEJIO, B KOTOPOM OIS
BO3JIYIIIHOTO MPOCTPAHCTBA KaWJUISIPOB M MOP BbicOKa. Pacuer mopucroctu ape-
BECUHBI MPOU3BOAUTCS 110 ciaeayromieit hopmye [1]:

Vnop = 100(1 - p/pOp)!

3.
rae Vi — A0Ns 00beMa 1op, %; p — IJIOTHOCTh JPEBECUHBI, KI/M'; Pnp —
3
IUIOTHOCTh APEBECHHHOTO BEIeCTBa, paBHas 1530 kr/m”,

IIpH MIOTHOCTH aGCONIOTHO CYXOi COCHBI M OCHHBI 470 KI/M> TIOPHCTOCTH X
coctaBisieT 69,3 %. B Hamem ciydae UCIosb30BaHbl 00pa3ilbl CBEKECPYOJIEHHOM
JPEBECUHBI C BBICOKOM BIIAKHOCTBIO, KOTOPAsl AOIMOJHUTENIBHO YBEIMYWIACH MPU
nponapke. [InoTHocTs mponapeHHoi cocHbl coctaBuia 730, a ocunbl — 8§90 Kr/M°.
B pe3ynbpTare mopucTocTh MponapeHHoi cocHbl ctana 52,3, a ocunsl — 45,8 %, TO
€CTh IOJIOBUHA 00bEMa MPONAPEHHON APEBECUHBI — 3TO YACTUYHO COXPaHUBIIHE-
Csl IYCTOTBHI (ITOPbI ¥ KaWJUISIPBI), 3aII0JIHEHHBIE BO3/1yXOM.

AHanuzupysi KpuBble JedopMaluu MPONapEeHHON IPEBECHHBI MOXHO IpEj-
IIOJIOXKUTh, YTO HA IIEPBOM 3TaIle NMPWIOKEHUS HArpy3Kku npu aasiaeHuu ot 0 go 1
MIla npoucXoAUT MHTEHCUBHAS YIPECCOBKA B PE3YyJbTaTE CKATUS KPYIHBIX MOP
JPEBECUHBI U JIIOMEHOB KJIETOK. KpoMe TOro, mockoibKy JJMTHUH CPEIUHHOM Tu1a-
CTUHKHU Pa3MsITyeH Moclie MponapKu, TO APEBECHBIE BOJOKHA MOTYT IE€pEMEIIAThCs
OTHOCHUTEJILHO JPYT JApyra Mo 3Toi cBoeoOpa3Hoi cMazke. Ha BTropom srtamne npu-
pocT aedopMalnii HEBEIUK, MOCKOJIbKY 00pa3oBajach yCTOMUMBAs CTPYKTypa yIi-
JIOTHEHHOW JIPEBECUHBI, XOPOLIO COMPOTHUBISIOIASACA MNpPUIAraeMoil Harpyske.
[Ipu yBenuuenun gasnenus Boime 3,0...3,5 MIla HaunHaeTcs cMsATHE APEBECUHBI,
COINPOBOXK/IAIOIIEECS TATBHEUIINM YIUIOTHEHUEM MOP ¥ KAWJIISPOB, a TAKXKE pa3-
pYLIEHHEM JPEBECHBIX BOJOKOH. Pa3Mos JpeBecHHBI 11e51eCO00pa3HO OCYIIECTB-
JIATh IPU 1aBJICHUH HE BBILIE 3TOT0 NIOpOra.

TemnepaTypa nponapku 0OKa3bpIBa€T 3HAYUTEIBHOE BIMSHUE HA YPOBEHb I0JI-
Hol nedopmanun apesecunsl. Ipu 150 °C medopmanuu 0Ka3bIBalOTCS HAUMEHD-
IIMMHM KakK JJIsl COCHBI, Tak U AJisi ocuHbI. Eciiu nedopManiuio 1peBecuHbl IpU TeM-
neparype 150 °C npunsaTh 3a equHuILy, TO Aepopmarms cocHsl npu 175 °C ysenu-
uypBaercs B 2,3 pasa, a mpu 200 °C — B 3,8 paza. Iyt OCHHBI 3TOT K€ PSIT BHITIIS AT
cienytouum obpazom: 1 — 1,5 — 1,7. Jlnsa obecrieueHust BHICOKOM CKOPOCTH pa3Mo-
Ja JIPEBECHHBI 11eJIeCO00pa3HO OCYULIECTBIISITH €€ MPOoMapKy MpU TemIeparypax
okouo 175 °C. Ipu temneparype 150 °C npesecuna ene He npuobpesa JocTaTou-
HYIO TUIACTHYHOCTD, a TipH Temrepatype 200 °C HayMHAETCS aKTHBHOE paspylie-
HUE KOMIIOHEHTOB JJPEBECHUHBI, KaK ObUIO MOKa3aHO HAaMU paHee.

Jedopmarust mponapeHHON APEeBECUHBI 3aBUCUT HE TOJIBKO OT YPOBHS TE€M-
nepaTyphl, HO U OT MOPO/ABI ApeBecuHbl. OcuHa ToKa3ana OOJbUIYIO MIIACTUYHOCTh
10 CPAaBHEHUIO C COCHOW. B cBsI3M € 3TUM, A1 IPEBECHHBI OCUHBI MOKHO PEKO-
MEHI0BaTh Temrepatypy npomnapku 175...180 °C , a mist cocusr — 180...190 °C.

Pa3mos nmponapeHHO# 1iensl JpeBECUHBI COCHBI M1 OCHHBI IPOBOJWIM Ha Jia-
OopaTopHOM paduHepe C ABYMS BEPTUKAIbHBIMU JTUCKaMU. OIUH JUCK HEMOJ-
BIDKHBIH, BTOPOil BpaImaeTcs ¢ unciom o6opotos 10 ¢, Jluamerp pasmanbiBaro-
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nmx auckoB 300 mM. 3a3op mexay auckamu coctasisul 0,1 MM, ynensHoe naBiie-
HUE NpPWXKKMMa JUCKOB MOJJACPXKUBAIM Ha ypoBHE 2,5...3,5 MIla. [Ina BojoOKHa,
MOJIy4YeHHOTO Ha paduHepe, onpeeNsii cTeneHb pa3moia Ha npudope CP-2. Bo-
JIOKHO, MOJIYy4EHHOE U3 JIPEBECUHBI COCHBI, UMEJIO CPEIHIOI0 CTENEHb pa3moia 9,6
° 1P, musa npeBecunbl ocubl — 10,3 © 1P, TTonyueHHBIE pe3yabTaThl OIM3KH K
3HAQYEHUSIM TEXHOJIOTMYECKOI0 perjlaMeHTa AercTByronmx 3aBogoB [IBII mocrme
MIEPBOM CTYIIEHH Pa3MoJIa.

Takum oOpa3om, mpenoKeHa METOAMKA OINPEAeTICHHs MOTHON AeopMaIiu
IIPOIMAPEHHOMN APEBECUHBI ITyTEM CKATHUA €€ B THAPABINYECKOM IPECCE C TUCKPET-
HOUM (uKcanuel N3MEHEeHUsI TOJIIIMHBI aHATN3UpyeMoro matepuaina. OnpeneneHo
U3MEHEHUE AePpOpMaLIMH IPEBECUHBI COCHBI U OCHHBI, TPOMAPEHHBIX MPU TEMIIE-
parypax 150, 175 u 200 °C, npu NprIoKEeHUH K HUM Harpy3Kd B quamasoHe oT 0
no 10 Mlla. Iloka3aHo, 4TO YBENIMYEHHUE NABJICHUS W TEMIIEPATYPBI MPONAPKU
OPUBOJAT K pOCTy AedopMmanuu apeBecuHbl. Kpusblie pocta nedopmannyd MOKHO
pa3enuTh Ha TPU y4acTKa: NEpBbI — Npu u3MeHeHuu naasieHus oT 0 mo 1 Mlla
Ha0JII0JaeTCsl MHTEHCUBHBIN pocT AedopMaliny; Ha BTOPOM B IMANla30HE J1aBJICHUS
ot 1 mo 3,0...3,5 MIla nedopmarust ApeBecUHbI HE HAOIIOAACTCS WA MPOUCXO-
JUT OTHOCUTENIBHO B HEOONBIIOM MHTEPBAJIE; HA TPETHEM yUYacCTKE MPH JaBICHUU
Boiie 3,0...3,5 Mlla poct nedopmanuy yBeIMUMUBAETCA MPAKTUYECKU MPSIMOJIH-
HEHHO C yBEIMYECHHEM IPHUKIAIBIBAEMOIO aBJIeHNA. MOXHO pEeKOMEHI0BATH ClIe-
JIYIOIINE PEKUMBI pa3moJia IPEBECUHBI: aBjeHUe — He Bhilie 3,5 Mlla, temmnepa-
Typa mpomnapku ocubl 175...180°C, cocubr — 180...190 °C. Ha maGopatoprom
paduHepe MpoU3BEIEH pa3MoJl MPOMAPEHHOM IIeNbl U3 COCHbI U OCHHBI MPHU BbI-
OpaHHbBIX pexuMmax mpouecca. [loayyeHHble pe3ynbTaThl OJM3KA K 3HAYECHUAM
TEXHOJIOTUYECKOT0 PErIAMEHTA NEUCTBYIOIKX 3aBofoB JIBII mocne mepsoii cTy-
NIEHU pa3MoJia.
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YK 674.815/817.41

Hcnonb30BaHue COCTAaBA U CBOMCTB OTX0A0B B Ka4eCcTBe KBAJIU(PUKAUOH-
HBIX NIPU3HAKOB M MPOTHO3UPOBAHNS CIIOCO00B UX MepepadoTK

HU.M. TI'powes, IO.B. /loiiiun
OAO «Bumebckopesy

Coobwaemcs 0 Heobx00UMOCmMU MOBAPHOU OYEHKU OMX0008 OJisl peUleHUs.
obweti 3a0auu pecypcocbepedxcenuss u ux UCNOIb308AHUS 8 KAYecmee pPedsbHO20
MamepuanrbHo20 pe3epea NPOMbIULLEHHOCHIU.

PecnyOninka benmapych — cTpaHa ¢ pa3BUTOM MPOMBILUIEHHOCTHIO. B 00Jib-
IIMHCTBE 3TO 3HEPro- U PECYPCOEMKHE MPOU3BOJACTBA. VIHTEHCHBHOE pPa3BUTHE
IIPOMBIIUIEHHOCTH, CEJIBCKOI0 X031CTBA ¢ KPYITHBIMU KUBOTHOBOIYECKHUMH KOM-
IUIEKCaMM, 3arpsi3sHEHHe paauoHykiaugamu 1/5 tepputopun PecnyOnuku u3-3a
aBapuu Ha YADC, BBICOKOpa3BUTAs CETh TPAHCIOPTHBIX MAarucTpaieil, TpaHcrpa-
HUYHOE 3arpsi3HEHUE TEPPUTOPUM BBIOpOCAMM, HAKOIUIEHWE U XpaHEHUE Ha OT-
KPBITBIX HEOOOPYAOBAaHHBIX IUIOLIA/IKaX OTXOJI0B, MaJible 00bEMBI UX MepepaldoT-
KH, cOpoc B BojoeMbl 110 10 % HeqoCTaTOUHO OYMINEHHBIX CTOYHBIX BOJ, KpaiHe
HEepalMOHAJILHOE UCTIOIb30BaHUE MPUPOJHBIX PECYPCOB U IHEPTUU, 00yCIaBIMBa-
€T CJIOXKHYIO 3KOJIOTMYECKYI0 00cTaHOBKY. HecoBeplilleHHas TEXHOJIOTUSl 100bIYU
MOJIE3HBIX MCKOMAEMBbIX TAK)KE MPUBOAUT K 3HAYUTEIbHBIM 3arps3HEHUSIM OKpY-
JKAIOLIEH CPEIbL.

B coorBercTBUM ¢ HanmoHanpHOW cTpaTerued ycTOMYMBOrO pa3BUTHS Pec-
nyonuku benapycs omHuM U3 (aKTOPOB 3KOHOMHUYECKOW O€30MaCHOCTH CTPaHbI
SBJISIETCSl BHEJIPEHHE HOBBIX pecypcocOeperarmmux TeXHOJIOTUH, a TaKXKe TeXHO-
JIOTHH 1O UCHIOJIb30BaHUIO U NIepepaboTKe Bcex 0TX0A0B. Mcnonb30Banne 0TX0/10B
B Ka4e€CTBE BTOPUYHOTO CHIPbS — 3TO Ba)KHAsl HKOJOTMYECKas U HKOHOMHUYECKAs
HeoOxoaumocTh. Hanpumep, ncnons3oBanue 30 % 0oTX0/10B MPOM3BOJICTBA PABHO-
LIEHHO BBEJCHUIO B 3KOHOMMKY CTpPaHbl PECYpCOB Ha CyMMYy OKOJO 2,5 MIp.
nomut. CHIA.

[lepexoq Ha MyTh HKOJIOTMYECKOTO PA3BUTUS MPEAIOJIAraeT COKpALIEHUE
TEXHOT€HHOM Harpy3Ku Ha OKpPYKalolLIyl0 CpeAy 3a CUET pa3pabOTKU U BHEAPEHUS
HOBBIX MHHOBALIMOHHBIX MTPOEKTOB NEPEPAOOTKU U UCIIOJIb30BaHUSI 00Pa3YIOIIUXCS
OTXOJIOB. DTO €AMHCTBEHHO BO3MOKHBIM MyTh Pa3BUTHsI SKOHOMUKH B YCIOBHSIX
OrpaHMYEHHOCTH MaTEPUATbHO-TEXHUYECKUX U MaTepUAIbHBIX PECYPCOB

[lepepa®oTka 1 UCIIOJIB30BAaHUE BTOPUUYHBIX PECYPCOB (OTXOJ0B) HE BO3MOXK-
Ha 0€3 OLIEHKH 3KOJIOT0-3KOHOMHUYECKON 3(P(PEKTUBHOCTH TEXHOJOTUYECKUX IPO-
LIECCOB B LIEJISIX YCTOMYMBOTO MPUPOIOIOIB30BAHUS U S3KOHOMHYECKOW 3auHTEpe-
COBAHHOCTH IPEANpUiITHA B 3()(PEKTUBHOM HCTOIB30BAaHUH MPUPOIHBIX PECYPCOB
U OXpaHe OKpPY)KAIoIIeH cpebl. DKOJIOT0-2PKOHOMHUYECKasl OIIeHKa B 00iacTtu 00-
palieHusl ¢ OTXOJlaMU BKJIIOYAeT B ce0s IUIAHMPOBAHUE, IUIATEXHU 3a MPUPOIO-
M0JIb30BaHUE, SKOJOTMUECKOe CTUMYJIMPOBAHHME M IpeaycMaTpuBaeT Hauboliee
MOJIHYIO OLIEHKY 3aTpaT, BBITOJl U PUCKOB C COOIIOICHUEM CIIETYIOIINX KPUTEPUEB:
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— HHUKakKas MpakTUdeckas ACSITeNbHOCTh HE MOXXET OBITh OMpaBlaHa, €Clu
BBITOJIa OT HEE€ HE MPEBBIIIAET BBI3BIBAEMOTO yIlepoa;

— yuiep0 okpy:karouiei cpeie oT 000 NeaTeTbHOCTH JOJKEH ObITh Ha ca-
MOM HU3KOM YPOBHE, KAKOH MOKET OBITh TOJIBKO JOCTUTHYT;

— Y4eT KOJOTUYECKUX PACXOJIOB U U3JIEPKEK B IKOHOMUUECKON JIESITEIIbHO-
CTH C T€M, YTOOBI IIEHbl OTPa)KajJl HEXBATKY W TOJIHYIO CTOMMOCTb PECYpPCOB U
CIIOCOOCTBOBAJIM MPEIOTBPAIICHUIO YXYIIIEHUSI COCTOSIHUS OKpY KaloLIeH Cpeibl 1
3¢ deKTUBHOMY CcTOCO0Y OLIEHKH Ba)KHOM pOJIM OKpYXkAroIiel cpeibl, Kak UCTOY-
HUKa MPUPOJIHOTO KaluTala U MPUEeMHHUKA TOOOYHBIX POAYKTOB COMYTCTBYIOIINUX
4eJI0BEUYECKOM JeSATEIbHOCTH;

— MPUOPHUTETHOE CYOCHAMPOBAHHUE MPUPOJOOXPAHHBIX MEPOIPHITHIA, B T.U.
JUIsL KpeIUTOBaHUA paboT Mo nepepadoTKe U ApyruM GopMaM UCIOJIb30BaHUS OT-
XOJIOB.

CrpyKTypHas nepecTpoiika SKOHOMHUKH Ha OCHOBE BHEJIPEHMSI SKOJIOTMUECKU
0€30IacHBIX, SHEPro-, U PECypcOoCOEPEraIuX TEXHOJIOIHM, MO3BOJUT obecIie-
YUTh YJIy4YIlIEHHE SKOJIOrMueckod obcrtaHoBKU B PecnyOnuke benapych ¢ Makcu-
MaJIbHbIM NPUBJICUYEHUEM HAYyYHO-TEXHUYECKOTO MOTEHIMAa CTpaHbl JJIsl perie-
HUSl BCEro IMKJIa MpoOJieM pecypcocOepexeHusi OT HayYHOTO HCCIEIOBaHUS 10
BHEJJPEHHUSI HAyYHO-TEXHUUECKHUX IIPOEKTOB U peanu3aluu ['ocy1apcTBEHHbIX MPo-
rpaMM 1o 3Kojoruu. M3-3a oTcyTCTBHSI MHBECTULIMI B OJMkKailline rojipl MajioBe-
POSITHO BCEOOBEMITIONIEE MCIOJIb30BAaHUE HOBEHIIMX TEXHOJIOTHH. bonee peanu-
CTHYEH MyTh MOJACPHHU3ALMU W TEXHUYECKOTO TEPEBOOPYKEHUS IEHCTBYIOIIUX
MIPOU3BOJICTB HA OCHOBE Majlo- U 0€30TXOAHBIX TEXHOJIOTUH.

CeronHst pecypcocOeperaromme TEXHOJIOTUH, TEXHOJIOTMHU IO MepepadoTKe
OTXOJI0OB — TOBap Ha pbiHKE. OT HUX TpeOyeTCs MOJHOM 3aBEPIICHHOCTH pa3padoT-
KM, TATEHTHOM 3alUThl U CEPTHUPUKALINU, HATUUYHE KOMILUIEKCa «HOYy-Xay». JloBe-
JICHHE pecypcocOeperammumx TEXHOJIOTHH /10 TOTOBHOCTH M MX HCIIOJIb30BAHUE
TpeOyeT 3HAUUTEIbHBIX CPEACTB. Tem OoJjiee BaKHO, B YCIOBUSAX PBIHOYHOM 3KO-
HOMMKH, MTOJIy4€HHE OBICTPOM U BBICOKOM MPUOBLIN OT UX BHEAPEHUSI.

B cdepe obpamenus ¢ orxogamu B PecnyOnuke benapych TOMUHHpYET WX
ylajgeHue ¢ Hen30eKHbIM HaKOIJICHHEM Ha MOJIMTOHAaX, 00Ias MIomaab KOTOPhIX
Oonee 3 ThIC. TeKTap, 0e3 ydera MOABE3IHBIX MyTe M HECAaHKUMOHMPOBAHHBIX
CBAJIOK. DKCIUTyaTallMOHHbIE MOITHOCTH GoJiee 40 % MOJUTOHOB yKe McUeplaHsbl,
TpeOYIOT 3aMEHBI U paclIupeHusi. AKTyaJIbHOCTh B c(pepe oOpallieHus ¢ oTXoaaMu
oOyCIIOBJIeHa IBYMS IPUYMHAMU: BO-TIEPBBIX OTXOIbI, KaK MPABUIIO, COJAEPKAT M0~
JIe3HbIE BEIIECTBA U MaTepualbl — BTOPUYHBIE PECYPChI, HEIPPEKTUBHOE HCIIONb-
30BaHME KOTOPHIX 03HAYAET WX MOTEPIO TSI SKOHOMKH, BO-BTOPBIX OHU 3arps3Hsi-
I0T OKPY’KaIOIIYIO PUPOJIHYIO CPely.

Jlnst Haielt ctpanbl npobiieMa OEepekHOro OTHOLIEHUSI K pecypcaM sIBIsieTCs
JIOCTATOYHO Ba)KHOM, T.K. pecypcoeMKocTb oteuecTBeHHOro BBII okono 65 %.
OnHa MMeeT U CTpaTernyecKkoe 3Ha4eHHe, T.K. B OCHOBHOM MbI BHIBO3UM CBIPHE U
HHEPreTUYECKHUE PECYPCHI, @ PACXOAYEM Ha MPOU3BOJCTBO €IMHMIIBI IPOAYKIMH B
2...3 paza Oousbliie, 4eM 3KOHOMUYECKH pa3BHUTHIE cTpaHbl. [loaTomy sxoHOMUS U
OepeXIIMBOCTh — TJIaBHBIE (PAKTOPHI HKOJIOTUYECKON 0€30MacHOCTH HAIIETo ToCy-
JapCTBa.
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Hapsiny ¢ BBICOKOW 3HEPrO€MKOCTHIO U MAaTepUaTIOEMKOCTHIO MPOAYKIIMH B
CTpaHE HEIOCTATOYHO MOJIHO MCIOJIb3YIOTCS BTOPUUYHBIE MaTE€PHAIbHBIE PECYPCHI
(BMP) u otxoasl mpousBojcTBa. PocT 00bEMOB HAKOMIIEHHUS OTXOJOB BEIET K
HKOJIOTHYECKON JecTabmin3aiuil U MPEJICTABISAET CEpbE3HYI0 YTPO3y 310POBBIO
HaceJICHUSI.

Hcnonb3oBaHue OTXOJIOB B KaUe€CTBE BTOPUYHOTO CHIPhSl — 3TO BAXKHOE IS
rocyiapcTBa JKOJIOTMYECKass U SKOHOMHUYECKas HEeoO0XOoauMocTh. Pa3zpaboTka u
BHEJJPEHUE PHEProcOeperaronmx TEXHOJIOTHH, palliOHaIbHOE UCTIOIb30BaHUE Me-
CTHBIX PECYpPCOB M OTXOJOB SBJIAECTCS BaXXHEHIIMM MEXaHM3MOM OOECIIeYCHHUS
pocTa KOHKYPEHTOCTIOCOOHOCTH BBIITYCKA€MOU MPOAYKIIUN, UMIOPTO3aMEIICHUS U
COKpAIIICHHS] MAaTEPHUATIOEMKOCTH TTPOTYKITHH.

B coorBetrcTBuu ¢ 3akoHoMm Pecnybnuku benapych «O0 oOpaieHuu ¢ oTxo-
namu» No271-3 ot 20.07.2007 T. «OTX0/bl — BEIIECTBA WU MPEAMETHI, 00pa3yro-
HIMecs: B MPOILECCE OCYIIECTBICHUS 3KOHOMHYECKON NIEATEIbHOCTH U JKU3HEAEs-
TEIbHOCTH Y€JIOBEKAa, HO HE MMEIOLIUE OINPENEICHHOIO MpeIHa3HauYeHUs 10 METY
uX 00pa30BaHUA JMOO yTPAaTUBLINE NOJHOCTHIO WJIM YACTUYHO CBOU MOTPEOUTEb-
ckue cBoiicTBa». B PecnyOinke Benercst onpeneneHHas padoTa 1o oOpaleHuto ¢
OTXOJlaMH, CBSI3aHHAs C NPEJOTBPALEHHEM BpPEIHOTO BO3AECHCTBHSI OTXOJOB Ha
OKPY’KaIOILYI0 Cpely U 3/10pOBbE YENIOBEKA, a TAKK€ Ha MaKCHMaJbHOE BOBJEUE-
HUE OTXO/I0B B 00OPOT B KaueCTBE BTOPUUYHOTO ChIpbs. Pecypcocheperaromias no-
JIUTHKA SIBISIETCS OJTHUM U3 MIPHOPHUTETOB | 0CYy1apCTBEHHOM MOMUTUKH.

OnuuM u3 (HaKTOpOB, CAEPKUBAOIINX YUET, cOOp, MEepepabOTKy OTXOJO0B U
3aTPYAHSIIONMX UX KIaccU(UKaLuio sBisieTcsl O0JbInas HOMEHKIaTypa o0pa3yto-
muxcs oTxonoB. Ha cerogHsamHui A€Hb, KaK B HAIIEH, TaK U B JPYTUX CTpPaHaX
OTCYTCTBYET OOIIENpUHATas HaydHas Kiaccu(ukaius OTXOJIOB, B T.4. OTXOJOB
IIPOU3BOJICTBA, KOTOpasi OXBaThiBaia Obl MX MHOTOOOpasue. Knaccudukanus 6a3u-
pyeTcsi B OCHOBHOM Ha MPOMCXO0KJIEHUM, arperaTHOM COCTOSIHMM, CTENEHHU omac-
HOCTH, CTaJIMU MPOU3BOACTBEHHOIO I[MKJa, BUJA OTX0/a, HAIlpaBIeHUU U 3Pdek-
TUBHOCTH MHCIIOJIb30BAHMS, BEJIMUYMHE 3amaca U o0bEéMa 00pa3oBaHUs, CTENECHU
U3YYEHHOCTH U pa3pabOTaHHOCTH TEXHUYECKOU mepepaboTKu U IPyrux KBanudu-
KaIIMOHHBIX MMPU3HAKAX.

B Pecny6ninke benapych cBoitie 700 HauMeHOBaHU#M 0TX0/10B. ExkeroHo 06-
pasyetcst 6osee 26 MitH. T 0TX0A0B. OOBEM WX HAMOIHEHUS MPEBHIIAET 745 MIIH.
T, B T.4. TOKCHUHBIX — 23 MJIH. YPOBEHb MepepadOTKH U MCIOIH30BAHUSI OTXOI0B
cocrarisieT Bcero 15...17 % (B pa3Buthix ctpanax 30...75 %).

B cootBerctBuM ¢ Knaccudpukatopom 06 orxomax Ne§5 ot 8.11.2007 r. Bce
otxonbl benapycu noapasaenstorcs Ha 6 rpyn.

OcoObIif MHTEpEC MPEACTABIAIOT TEKCTHIBHBIE OTXObI KaK CHIPhE IS MPO-
W3BOJICTBA MPOAYKIIMU PA3IMYHOTO HAa3HAUEHUS, B T.4. B CMECH C OTXOJlaMH JIpPY-
IUX IPOU3BOJACTB, HAIPUMEp, ApeBecHbIMU. Ha TekcTuibHbIX npeanpuatusax Pec-
nyonuke benapych o6pasyercss 0koyio 4 ThIC. T OTXOJIOB B T'OJl, @ YTHIU3UPYETCS
menee 10 %, ocTanbHBIC HE UMEIOT TEXHOJIOTHYECKUX PEIICHUN 10 mepepaboTke B
cBoeil oTpaciu. X B OCHOBHOM CKJIQIUPYIOT U 3aT€M BBIBO3ST Ha MOJHMIOH JJIS
nanbHennero 3axoponeHus. [1oaTomy mucnonp30BaHne TaKUX OTXOJIOB B KA4eCTBE
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BTOPHYHBIX MAaTEPHAIIBHBIX PECYPCOB — Ba)KHAsl 3KOJIOTHUYECKAs, SKOHOMHUYECKAs U
collMaJIbHasl MpoOJieMa sl Hallle CTPaHBI.

Bce TekcTHIIbHBIE OTXO0/IbI MOTYT OBITH pacmpenesieHbl Ha 4 OCHOBHBIE TPYII-
nbl. [lepBbie ABE TPyNIbI UCTIOIB3YIOTCA HA MPEANPUITHSIX, I/I€ OHU 00pa3zyroTcs
WIN TIepeAaroTCsl Ha MPEANPUATHS TIO MepepadoTKe BTOPUYHOTO ChIPbsi. OTXO0bI
TPEThEU TPYIIbI, COCTOSIIINE U3 CMECH XUMHUYECKUX, XJIOMKOBBIX M CMEIIAHHBIX
BOJIOKOH (HaIrpuMep, OTXO0/Ibl KOBPOBOT'O MPOU3BOJICTBA), YACTUYHO HCIIOIb3YIOTCS
B KauecTBEe OOTHPOYHOrO MaTepuaia W JPYrux LeNell WIh MPOCTO XOPOHATCSA Ha
[Tomuronax TBO. YerBépras rpymnmna OTXOJ0B — HU3KOCOPTHBIE OTXOJbI MPOMU3-
BOJICTBA, TAKME KAK BOJIOKHO MCKYCCTBEHHOI'O M€Xa HEBO3BpPaTHOE, KOPOTKOE, OT
CTPWXKKU U APYTUX TEXHOJOTH4ecKux onepanuid (34 % oT UCIoJIb3yeMOTO ChIPbs),
KOTOPbIE TPAKTUYECKU HE MPUTOIHBI 1JIs nepepaboTKu. MBI UX OTHOCUM K TpyMIIe
CHEYTUJIN3UPYEMBIX» OTXOJIO0B.

TexcTunbHbIE OTXO/BI 10 CBOEH (PU3NUECKON CTPYKTYpE, XUMHUUECKUM CBOM-
CTBaM 00J1aAal0T MEXaHUYECKUMHU, aKyCTUUECKUMHU, TEIUIO(QU3NYECKUMU U APYTHU-
MU IOJIE3HBIMH CBOMCTBaMHU.

[TepepaboTka «HEYTUIM3UPOBAHHBIX» TEKCTHJIBHBIX OTXOJIOB MO3BOJIUT CHU-
3UTh KOJINYECTBO NEPBUYHBIX CBIPHEBBIX PECYPCOB, PACIIMPUTH ACCOPTHUMEHT BBbI-
IIyCKAaeMOM IMPOAYKIIMH, CHU3UTh MAaTEPUATOEMKOCTh MPOIYKIIMHA, CHU3UTH KOJIH-
YEeCTBO OTXOOB, MOJUIEKAIINX 3aXOPOHEHUIO U 00€3BPEKUBAIO, UTO, B CBOIO OUe-
peap, CHU3UT OTPUILATENBHYK) HArpy3Ky Ha OKPYKAIOUIYI0 Cpeny, IEepeBECTH
NPEANPUSITUS B pa3psij] pecypcocOeperaronmx, Majao- U 0€30TXOAHBIX.

Lenpto 1 3agauamMu paOOThI SIBISIETCS ONpENEICHUE CTPYKTYpPhl U CBOMCTB
CHEYTUJIM3UPYEMBIX» OTXOJ0B TEKCTUIBHOW MPOMBIIIEHHOCTH, KUAKUX U TBEP-
JIbIX OTXOJIOB JIepeB0O0OpabdaThIBAIOIIEH MPOMBIILIEHHOCTH, pa3paboTKa JOMOJHU-
TEJIbHBIX KBATM(DUKAMOHHBIX MPU3HAKOB JUISl KJIACCU(PUKALUU «HEYTHIM3UPYe-
MBIX» OTXOJOB M IPOrHO3UPOBAHMS HAa MX OCHOBE HM3TOTOBJIEHUE HOBBIX BHJOB
IPOAYKLHNH, & TAKKE TOBAPOBEIHAS OLEHKA OTXOJO0B U M3EIIHA.

B kaudecTBe JOMOJHUTENBHBIX TpeOOBaHUM NpU KiacCU(pUKALKUU U TOBApO-
BEJTHOW SKCIEPTH3€ OTXOJ0B MbI IpejiaraeM Cienyrolme: XuMuieckue u pusu-
YEeCKUE CBOMCTBA, TEXHOJIOTMYHOCTh, O€30MaCHOCTh, SKOHOMUYHOCTb, CAHUTAPHO-
TMTHEHUYECKHUE, 3KOJIOTMYECKUE CBOMCTBA U COBMECTUMOCTh OTXOJIOB C JIPYTUMH
KOMIIOHCHTaMU TIpH TIepepadoTKe.

Ha oTxoapl 1 IpOaYyKIIMIO, BBITYCKAEMYIO U3 OTXOJIOB, B 00A3aTEIBHOM I0-
psanke Heooxoaumo pazpadarbiBath THITA. C HUMH TIPOBOAATCS BCE OmNeEparu,
KaK C NPOJYKIMEH, U3rOTOBIEHHON U3 MEPBUYHOTO CBIPbA, ISl MPOABUKEHUS Ha
NOTPEOUTETHCKOM PBIHKE.

KopoTKOBOJIOKHUCTBIE OTXOAbl TEKCTUIHLHOM MPOMBIIUIEHHOCTH, KaK U HC-
XOJIHOE CBhIpb€, MPEJICTABISIOT COOOM BBICOKOMOJIEKYJIAPHbBIE COEAMHEHUS (MOJIH-
Mep), CBOWCTBA KOTOPBIX OMNPEIEISAIOTCS HMX CTPOCHHEM M HAIMOJEKYJISPHON
CTPYKTYpOW. 3aBHUCHUMOCTh CBOWCTB TOJUMEPOB OT (PU3NYECKONH M XHUMHUYECKOU
CTPYKTYpBI, ITO3BOJUT NPEABUAETh MOJYyYEHUE U3 HUX MATEPHUAIIOB C 3apaHee 3a-
JAHHBIMH CBOMCTBAaMU U PETYJIMPOBATH MapaMETPhI B MPOLIECCE TEXHOIOTHUYECKOTO
nporecca. Hampumep, npu U3roTOBICHUH U3 OTXOA0B M30JLILMOHHOTO MaTepuana
MOKHO pEryjinpoBaTh OOBEMHYIO MacCy, TeMIepaTypy MPECCOBAaHUSA, IIUTENb-
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HOCTbh IMPECCOBAHUS, MPUMEHEHHE BCIIOMOTATENIbHBIX BEIIECTB, JABJICHUE, BIIAXK-
HOCTb U JIpyTHE.

CtpoeHue U CTPYKTypa MOJUMEPOB, POBHO KaK M OTXOJIOB, ONMPEIEIISIOT He-
IJIOXUE TEIUIOPETYIMPYIOIINEe CBOMCTBA, BHICOKYIO TEIJIONPOBOAHOCTD, TBEPIOCTh
U DKOJIOTHYHOCTb, JIETKOCTh U MPOYHOCTH, MPO3PAYHOCTh U OKPAITUBAEMOCTh, XH-
MUYECKYIO CTOMKOCTb, CHEHM(PUUECKUE DIEKTPUUYECKUE CBOMCTBA, TEXHOJIOIMY-
HOCTb TP MPOPa0OTKE B MaTepHalbl U U3JEIHS, JOCTYITHOCTh U HU3Kasl LIEHa ChI-
pbs B BHJIE OTXOJIOB. Takoe pa3HOOOpa3ue CBOWCTB MO3BOJISIET MIPH WX Pa3HOO00-
pa3HOM COYETAaHWH B TIPOIECCe MEPEepadOTKH TMOydaTh MATEPHAIBI Pa3TMIHOTO
Ha3HAYCHUSI.

HenmocraTku OTXOAOB: HHU3Kasg TEIIOCTOMKOCTb, XPYINKOCTh, JKECTKOCTb W
JpyTye, BIUSIONIMX HA Ka4yeCTBO U3JIEIUM, JIETKO YCTPAHSIIOTCS BBEJICHUEM B KOM-
MO3UIIMIO CIEIUATIBHBIX T00aBOK, TOJA00OPOM ONTHUMAJIBHBIX MAPAMETPOB TEXHOJIO-
IrMYecKoro mpoiiecca. BakHoe 3HaUe€HHE MPU 3TOM COCTABIIAET MOA00P KOMITO3H-
LIHOHHOM CMECU M3 OTXOJO0B, UMEIOLIMX pa3iMdHble cBOMcTBa. [Ipu 3TOM B TIpo-
1ecce MPOr3BOICTBA MOXKHO MOJy4aTh HEOOXOAUMBINA PE3yNbTaT.

AHQJIOTUYHBIE HCCIIEIOBAHMS MPOBEICHBI HAMU C «HEYTHWJIM3UPYEMBIMI
KUJIKAMHA U TBEPABIMU OTXOJaMU JepeBO0OpadaThIBaIOIEH MPOMBIIIICHHOCTH, a
TaK K€ BOJOKHHCTOCOJEPKAIIUX MATEPHAIIOB, MOJYYEHHBIX C HCIOJIb30BaHUEM
TEKCTUJIbHBIX OTXOJIOB B CMECU C JPEBECHBIMH OTXOJaMH. Pe3ynbTarsl ucciaeno-
BaHUN HEOJHOKPATHO JOKJIAABIBAIMCh HAa MPEIbIAYIIUX HAyYHO-TPAKTUYECKUX
KoH(pepeHusx B r. banadanoso, r. OoHuHCcke u T. CankT [leTepOypre.

Takum 00pa3zoM, xuMuueckas U (unyeckasi CTPyKTypa TEKCTUIbHBIX OTXO-
JIOB, UX MEXaHUYECKHE CBOMCTBA, COBMECTUMOCTb, TEXHOJIOTUYHOCTh U JPYTHUE
MOTPEOUTENHCKUE CBOMCTBA SIBJISIOTCS, HA HAII B3TJIsA, HEOOXOIUMBIMU TpeOOBa-
HUSMHU MPU KIACCU(PUKALMHA OTXOJI0B, TOBAPOBEIHOM OLEHKE, CO3aHUH IHEPro-,
pecypcocoOeperaronux TEXHOJOTUH BCEX BHUJIOB «HEYTHIM3UPYEMBIX» OTXOJIOB,
MPOTHO3UPOBATh MOJIYYEHHE UX HUX U3MEIUA U MaTepualioB C 3aJaHHBIMH CBOM-
ctBamu. [lepeHecTH «HEYTWIM3UPYEMBIE» OTXOAbl M3 TPYMHIbl MOTEHIUAIBHBIX
BMP B peanbHble Kak pe3epBa MaTepUaIbHbIX PECYPCOB MPOMBILIICHHOCTH, IS
KOTOPBIX CO3aHbI METOJIBI M MOIIIHOCTH MepepaboTKu 1 00ecreueH PIHOK COBITA.
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V]IK. 674.817

ToHkoaMCIIEPCHBIN NpenapaT r’uAPOJIU3HOIO JUTHUHA
Kak copOeHT dopmaibaernaa

HU.B. Tumodghees, /I.B. Heanoe, A.A. /leonosuu
Canxm-Ilemepbypeckuii 20cy0apcmeenHblil 1eCOMeXHULeCKull YHUepcumem
umenu C.M. Kuposa

Coobwaemcs o cnocobHocmu npenapamos 2uOpOIUHO20 TUSHUHA COPOUPO-
séams opmanboe2uo 05l CHUNCeHUS MOKCUYHOCIU OPEeBeCHbIX NAUmM HA Kapoamu-
doopmanvoecuonom ceazyrowem. Pazpabomana memoouka onpeoenerusi cesn3bi-
saroujell CnocoOHOCmuU aKkyenmopa 8 800HOU cpeoe.

Hcxonsa u3 oOuielt KOHIENIIMM MUHUMH3ALMU COJIep KaHusi cBOOOHOTO (hop-
Manpaeruna (CH,O) B npeBecHbIX miuTax [3], mpeacTaBiseTcsi BOBMOXKHBIM B Ka-
YeCcTBE AaKIENITOPOB MCIOJb30BaTh BElIECTBa, siBisAoIMecs copoentom CH,O.
brnaronapsi pa3BuUTO#l MOJSPHONW MOBEPXHOCTH OHU CIIOCOOHBI CBSI3BIBATH 00Opa-
3YIOIIMUACS B XOJ/I€ TOPSAUETO MPpeccoBaHus (hOpMalibIeTH/ 0 MEXaHU3MY COpOInH,
CHUXas, TEM CaMbIM, €70 COAECP/KAHUE B TOTOBBIX IIJIUTAX.

B kauectBe copOeHTa OBUI MCMOJIB30BAH TUIPOJIM3HBIN JUTHUH KupoBCcKoro
OMOXMMHUYECKOTO 3aBOJA; ISl YBEJIMYECHUS BHYTPEHHEH MOBEPXHOCTH €ro MOJH-
buurpoBanu NyTéM pa3iaudHbIX 00padoToK. [loayyeHHbIe TOHKOAUCIEPCHBIE Mpe-
naparhbl JIATHUHA B 3aBUCUMOCTH OT CHOC00a M3MeNIbueHUs 0003HaYalu KakK )ivmi-
paoducnepcuviii auenun (Y[JI) n menxooucnepcuwii auenun (M/{J1). Y1, nim
MUKPOHU3Z08AHHBIU JUSHUH TIO TEPMHUHOJIOTUH [ 1], MOIy4YeH U3MENbYEHUEM Ha PO-
TOPHOU YCTaHOBKE 10 pa3MepoB nopsiaka S uM. ML, unu napoegspueienoti aueHun
10 TepMHUHOJIOTHH [2] monydeH nmpu 00pabOTKe mapoM B aBTOKJIaBE O] JaBJICHU-
eMm 3,2 MIla npu Temreparype 235 °C ¢ mociaeayrnmM pe3kuM cOpocom aaBlie-
Hus. Mcrounnkom g npernapara M1 mocimy»Xui JUrHvH, B3SThIM C NPOU3BO-
CTBa U U3 OTBaJjA.

[Tpenaparer YJI u MJJI monydersl 00pabOTKON 00pa3IoB TUAPOIUZHBIX
JUTHUHOB W3 OJHOW MapTUU, YTO MO3BOJSET OICHUTH BIUSHUE 00pabOTKU Ooiiee
KOPPEKTHO, TOT/Ia KaK JJaHHbIC 110 JIMTHUHY W3 OTBaja B OOJIbIIICH CTETIEHU HOCST
OPUEHTUPOBOYHBIN XapakTep. Hen3BecTHO MpH KaKUX YCIOBUSIX JIMTHUH HAXOJIUJI-
Csl Ha TMOJIMTOHE, KAaKOMY BO3JICMCTBUIO OH TMOJIBEPTaJiCs BO BPEMs XpaHEHHUsI, U KaK
OHO TIOBJIMSUIO Ha €ro (PU3UKO-XMMHYECKUE CBOICTBRA.

Jlnst onpeneneHus COCOOHOCTH TOHKOAMCIEPCHBIX MPENapaToB JIMTHUHA
CBA3BIBaTh (hopmanbaeruj pazpadoTraHa METOAMKA, OCHOBAHHAs HA UX B3aMMO/JIEH-
ctBuu ¢ CH,O B BogHO# cpene. B koHMYecKyr0 K00y Mpu MOCTOSIHHOM TepeMe-
IIMBAHUN 3arpyajil pacd€THOE KOJUYECTBO BOBI, (hOpMalIbJeTHaa W JIMTHUHA.
Konby moaxtoganu k 00paTHOMY XOJOIWIHHUKY, IPUTOTOBJICHHYIO CMECh Harpe-
BaJTK Ha 3ekTpudeckoi mutke 10 100 °C. TTo ucreyeHune 0HOTO Yaca ¢ MOMEHTA
3aKUIAHUS BOJIBI CMECh CHUMAJM C IUIUTKU U OXJIAXIAIN JO KOMHATHOM TeMrepa-
Typsl. Coaepxkanue CH,O omnpenensiiu (poTOMETPUUECKHMM METOAOM C MCHOJIb30-
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BaHMEM areTtwianeroHa [4]. OnpeneneHue MpoOBOAMIM JBa pas3a: A0 KUISTYEHUS
CMECH U TIOCJIE; pa3HUIlla MOJYYEHHBIX BEJIIMYMH yKa3blBaJla HAa KOJIUYECTBO CBS-
3aHHOTO (popMalibjieryia. Pe3yapTaThl HOpPMUPOBAIIMCH B pacuére Ha 1 r mpemnapa-
Ta JUTHUHA U UHTEPIPETUPOBAIIMCH KaK CBs3bIBaromas cnocooHocts (C, mr/ 1 r).

VenbHy0 NOBEPXHOCTB (Syy, M?/T) 4acTHIl Ka)KIOTO Iperapara JINTHHHA
PACCUUTHIBAIIA C ONPEACIEHHBIM JOMYIICHHEM uepe3 A (PEKTUBHBIN TuaMeTp vac-
Tull. B mporiecce nucnosib30BaHUs MpenapaToB JUTHUHA, BBOJAUMBIX B KapOamMuao-
dbopMalTbIETHAHOE CBA3YIONIECE, AKTUBHASI MOBEPXHOCTh, HA KOTOPOH MPOTEKAET
MPOIIeCC B3aUMOJCHCTBUS KOHKPETHOTO TIperapaTta JUTHUHA ¢ (OPMaITbICTHIOM,
MOXET OKa3aThCid MEHbBIIE T€OMETPUUYECKOWM, PACCUUTAHHOM B MPEAIOIOKECHUH,
YTO peajbHas 4acTUIla U30MOp(HA HACATHHO T€OMETPUUECKOMY TENTy, B YaCTHO-
ctu mapy. OJIHaKO METOAMKA OINpEEICHUs B JaHHOW paboTe MPOUCXOIUT U3 TOTO,
YTO COMPUKOCHOBEHME (ha3 CIIyyaeTcsi MHOTOKPATHO M, CJIEIOBATENIbHO, MOJyyae-
MBI PE3YyJbTAaT SBIACTCA IPEACIbHBIM BapUAHTOM B3auMMOJICHCTBUS. Pa3zmepsl
YaCTUI] KCXOHOTO JIMTHUHA B3sTHI U3 [ 1], a nmpenapata Y IJI u3 [2]. g npenapa-
ta MJIJI yClIOBHO NPUHSIN, YTO pa3Mepbl YAaCTUI[ B PE3YJbTATE IMAapOB3PHIBHOU
00pabOTKH YMEHBIIIACTCS Ha MOPSIOK.

B pacuérax pacxoaa ruJipoJIM3HOTO JUTHHHA HA KOHKPETHBIN OMBIT UCXOUIIN
u3 npeanosaraemoro Bzaumojecteus 1 mona CH,O ¢ ycnoBHol eaunuiieii @IIE.
B kauectBe ocHoBHOM DIIE Obli1a IpUHSATA TBASIMINIPONIAHOBAS €IMHUIIA C MOJIE-
KyJsipHOM Maccoit 166 a.e.m. OnpezesneHue CBs3bIBaIOIECH CIIOCOOHOCTH pa3iny-
HBIX MPEMapaToB I'UIPOJIM3HOTO JUTHUHA CBEICHBI B TAOJIUILY.

Tabnuua — KonnuecTBo cBA3aHHOTO (popMasbieruia

TIpenapar TOHKOMCIIEPCHOT0 IMrHUHA | Sy, M7/T (X) | C, Mr/1T npenaparta (y)
M cxoaublil TUTHUH 0,15 2+0,4
MenkoaucnepCcHbI JUTHUH U3 OTBaJIa 0,69 6+2.4
MenkoaucTepCHBIN JIMTHUH C 3aBOJIA 0,69 9+2.0
YapTpaaucnepcHblii JUTHUH 1,4 27+1,2

DKCIIepUMEHTAIbHBIC JaHHBIC TPHUBEICHBI HAa PHUCYHKE; WX 0OpabaThIBau
METOJ/IOM JIMHEWHOW KOPPEISIIIUU ¢ HaX0XKICHHEM Kod(hPHIeHTa Koppensauuu I u
ypaBHeHUs mpsiMoii perpeccuu. Koadduiment koppensiuu Haxoauim o Gopmy-
ae (1), B KOTOPYIO MOJCTaBISIIN 00paboTaHHBIE SKCIEPUMEHTAIbHBIC 3HAYEHUS,
TOJIYYCHHBIE 10 JCCATH HapaiebHbIM o0pasiam (N = 10).

r= =& =X - ), (1)

torma [ =0,88.
VYpaBHeHHE perpeccun Haxoauu 1o gopmyse (2).
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S
y=ycp+r-s—y-(x—xcp). (2)

X
y = 0,88x + 1,23

W3 nanHBIX 00pabOTKH CIEAYET, YTO CBSI3bIBAIOIIAS CTIOCOOHOCTD MPEMapaToB
JurHuHa Ha 88 % omnpexaensercs yaenbHOM NOBEPXHOCThIO YacTHll, a Ha 12 % cTo-
pOHHUMH (AaKTOpaMU, KOTOPBIE PECTOUT BBISIBUTH B MOCIEIYIONIEH padoTe.

WcxonHbIil THAPOJIM3HBIA JTUTHUH HE TofeH aia cBs3biBanus CH,O nmo mpu-
YIHE HU3KOW yAETbHON CBOOOHON MOBEPXHOCTHOM SHEPTUU YaCTHII.

[Ipenaparbl ynbTpaguCIEPCHOrO U MEJIKOJUCIIEPCHOTO JIMTHUHA CIIOCOOHBI
CBA3BIBaTh (hOpMasIbJIETUA U B 3TOM psiay npenapat Y JI cymiecTBeHHO peBbIlia-
et npemapar MJIJI OGnaromapsi yIBOEHHOH yJeiabHOM mMoBepxHOCTH. BeposTHo,
IIpoLeAYypa NOJYYEHUsI Ha POTOPHON YCTAHOBKE HE TOJIBKO IPUBOAUT K BO3pacTa-
HUIO YEJIbHON MOBEPXHOCTH, HO U K PACKPBITHIO HOBBIX (DYHKLMOHAJIBHBIX TPy

[1].

C,mr/ 1r 30

10 [

0.5 1 1.5 Sya, M/T

Pucynok. Koppemnsiuust yaeiapHON MOBEPXHOCTH TOHKOJWCIEPCHBIX IMpernapa-
TOB JIMTHUHA U UX CBSI3bIBAIOIIEH CIIOCOOHOCTH MO OTHOIICHUIO K (pOopMaIbAerusy

Taxkum 00pazoM, TOHKOJUCTIEPCHBIC MPENapaThl THIPOJIU3HOTO JIUTHUHA CTIO-
COOHBI BBICTYNHaTh B KauecTBe copOeHTa (hopmanbaeruaa Ojaromaps U3Melbye-
HUIO0, KOTOPOE OOYCIOBJIMBAET BBHICOKYIO YIEIHHYIO CBOOOJHYIO TOBEPXHOCTHYIO
SHEpruro yactul. [Ipu 3TOM He HCKITFOYaeTCsl BO3MOYKHOCTD €r0 JAJIbHEUIIErO Xu-
Muueckoro B3aumozeiictBus ¢ CH,O npu ropsuem mpeccoBaHUM JPEBECHBIX ILIUAT
Ha kapOamugodpopmMalibIeTuIHOM cBsizyromieM. [Ipumenenue npenapara Y JI sB-
JSIeTCS MPEANOYTUTENBHBIM, T.K. OH UMEET HauOOJBIIIYIO CBI3bIBAIOIIYIO CIIOCO0-
HOCTbh M3 U3YYEHHBIX MPENapaToB JIUTHUHA. Ero ucrnoiap30BaHuE MO3BOJIUT MPOBO-
JTUTh MOAU(PUIIUPOBaHUE KapOamMua0(hopMabIeTUIHOTO CBA3YIOIIETO, YTO B CBOIO

108



ouepe/ib TO3BOJIUT M30€XKaTh €r0 HETaTHBHOTO BIUSHUS HA HAMOJTHSIEMYIO MOJIU-
dbukaTopoMm cMoiy 0e3 yXyIIIeH!s! TPOYHOCTH KJIEEBOTO IIIBa.
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YIK.815/817.41
IHepcnekTHBBI BHIPA0OTKH YJHEPTUM Il IPOU3BOACTBA APEBECHBIX IJIMT

/. Kepcaounk, A. Tyzanoe
Vyncke N.V.

Coobwaemcs kpamxas ucmopus pazgumusi komnanuu Vyncke, onvim u nep-
CcneKkmuevl obecneuenuss npeonpusmull OpeBecHvlX Naum 060pyoosanuem OJisl 8bl-
pabomxu dHepeult, 8 YACMHOCMU PUPMEHHBIMU IHEPLeMUYECKUMU YCMAHOBKAMU.

Vyncke N.V. sBisercs ceMelHOW KOMIAHHCH ¢ IEHTpalbHBIM O(HCOM B
Xapnbeke, benbrus. B Tedenne 103 yeT cBoero CyiiecTBOBaHHS MPEINPHITHE
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IPEBPATUIIOCH B MOUCTHHE IIIO0ANBHBIN On3HEC ¢ rofoBeiM 06opoTomM 100 MiH.
€BPO Y YHCIIEHHOCThIO COTpyAHUKOB 400 uenoBek.

B 1912 r. ky3nen Jlyn Bunke ocHOBasl OM3HEC MO PEMOHTY MapOBBIX yTOJb-
HBIX KOTJIOB. Teneppb yke 4eTBepToe nokoyieHue cembu — Ilutep u Jdutep Bunke
SBJISIFOTCSI COYNPABIIAIONIMMHI U COOCTBEHHUKAMK OM3HECa, TPUHAIICKAIIETO UM C
2002 roma. bpatbst Kynuiu €ro y cBoero orina, /lupka Bunke, cieays ceMeHoi
TpaguLUN.

be3 manoro 400 cotpyaHukoB komnaHuu Vyncke, H3BECTHBIX IO BCEMY MU-
py kKak « BUHKeHHUpBD», TOpATCS MPUHAIIEKHOCTBIO K 00JbIIoi ceMbe Vyncke.

[lepBoHauasnibHO JIyn BBIOJHSUT pabOTBI MO PEMOHTY KOTJIOB, PaOOTaOIINX
Ha yrJje, a 3aTeM Hayall uX cOOCTBEHHOE MPOou3BoICTBO. [1o31Hee, B cuity pa3BUTO-
r'0 JIbHSHOTO ITPOU3BOJICTBA B PETMOHE, OH HAaYaJl MPOU3BOCTBO KOTJIOB, TOILIUBOM
JUTSL KOTOPBIX SIBJSUIMCh OTXOJbI TPOU3BOACTBA JIbHA U TEKCTHJIBHOM MTPOMBILICH-
HOCTH.

Takum o0Opa3om, caMm TOTO HE MOJO3PEBAsi B TO BPEMS, OH IOJIOKUJT HA4ajio
IPOAODKUTEIBHOW TMPUBEPKEHHOCTH KOMIaHUM Vyncke KOHIENIMKY MpeBpaile-
HUsl OMoMacchl B BHEPIHIO0, KOTOpas, 1O HallleMy MHEHHIO, COOTBETCTBYET CEro-
JIHS TIOCJIETHEMY CIIOBY TEXHHKHU.

brnuxueBoCcTOUHBIN TOTUIMBHBIN kpu3uc 1972 1. man Vyncke moBon 3anmy-
MaThCsl 0 Onomacce Kak 00 MCTOYHHMKE SHEPIHH: UCKOIIAeMO€E TOILIMBO JIJIsl KOTJIOB
3HAYUTEIBHO IMOJAOPOXKAJO0 W €ro JOCTYIMHOCTh 3HAYUTENIbHO YMEHBIIMIIACK.
BcenenctBue 3Toro peBeCHbIE OTXO/IbI U OCTATKHU MPOU3BOACTBA MeOEIbHBIX (Had-
puK (paHee CKIaJUPYyEMbIX), CTaJd OCHOBHBIM MCTOYHUKOM TOIUIMBA JJI KOTJIOB
komnanun /[lupka Bunke. [Ipom3Boaummas MMM SHEpPrusi HCNOJb30BAJacCh IS
o0orpeBa NpeanpusITHiA.

B 1950-x u 60-x rT., OBLJT OTMEYEH POCT MPOU3BOJICTBA JAPEBECHBIX IUIMT B
benbruy, OCHOBHBIM CBIPBEM IS NPOW3BOJCTBA IIUT CIYKWJIA BOJIOKHA JIbHA
(uHOTHA ¢ MpUMeECHIO peBecunbl). Takue kommanuu kak Unilin, Linopan, Interlin
U JIpyrHe HCIOJIb30BAJIM 3TO MECTHOE chipbe. Takum 00pazoMm, ObLIO MOJIOKEHO
Hayayo yvactusi Vyncke B Ou3Hece NpeANpUSTHI-U3TOTOBUTENEH IUIUT, B TOM
YHClie TIOCTaBKH SHEPTreTHUYECKONM CHCTEMbI O€IbIHMHCKOMY IMPOU3BOJIUTENIO Jpe-
BecHBIX TIIKUT Agglo (upiHe Norbord).

B 1978 r. lupx Bunke mocTaBui TepBbIi KOTEN Ha MPEANPUITHE AEPEBOOO-
pabotku B CuHramyp, u OTKpbUI TaM TMepBbIN 3apyOexHbIil opuc komnanuu. [lo
Mepe TOTO KaK TaMOIIHHUE JIepeBo0OpadaThIBAIOIINE MPEANPUITHS TTepeda3upoBa-
Juck B ipyrue crpanbl FOro-Boctounoit A3un, skcnopTHbie noctaBku Vyncke me-
pEeMECTWIINCH BCie ] 3a HUMU. B nanbHelmem, B 1980-x IT. oCcTaTKu MpOU3BOJICTBA
NajJbMOBOr0 Macja U PUCOBas HIelyXxa CTaJIM HOBBIMU BHUAAMHU OMOTOIUIMBA IS
BOJOTPENHBIX U MAPOBBIX KOTJIOB, KOTOPbIE KOMITAHMSI CTaja MOCTaBIsATh B AQpu-
Ky, A3uro u JIaTuHCKyt0 AMEPHKY.

B cepenune 90-x rr. komnanus Vyncke akTUBH3MpOBaiach B CEKTOpE MPO-
M3BOJICTBA JIpEBECHBIX IUIMT Ha pbiHKe KOro-Boctounoii A3un. B kauectBe TOmI-
JBa JJI SHEPreTUUYECKUX YCTAaHOBOK Ha OMomacce Obljia UCIIOJIb30BaHa KOpa Kay-
YyKOBOTO JiepeBa, O6osnee 70 % KOTJIOB B 3TOW OTpaciau ObUIM MOCTaBJICHBI OENb-
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THICKOM KOMIAaHHUEW, B 3TO K€ BpeMs KOJUJICKTUB MPEANpUATUS ObLT YCHIIEH J0-
MOJIHUTENbHBIMU MH)XEHEPHBIMU PECypcamu.

B navane 2000-x rr. Hauyanoch OypHOE pa3BUTHE MPOU3BOJCTBA JPEBECHBIX
wmt B Kutae. Vyncke China Ltd 6siia otkpeita B Cywkoy, Kuraii, B 2007 T.
[Tonpasznenenue umeet cBOM 0uC, MECTHBI MHKEHEPHO-TEXHUYECKUHN MepCcoHa
U MPOU3BOJICTBEHHBbIE moMelleHus. B 2012 1. cunamu KUTaCKOTro MpearnpusiTus
OblJIa CIIPOEKTUPOBAHA M M3TOTOBJICHA IEpBas JHEPreTUYecKas YCTaHOBKa s
komrannu Vanachai B Suraburi, Tammann. 3atem Vyncke otkpreiBaer B Kutae co-
BMECTHOE IPEANPUATHE C UTATBIHCKUM MPOU3BOJUTEIEM TPAHCIOPTEPOB KOMITa-
Huer Trasmec. Ha stom mpeanpustun Trasmec M3roTaBiIMBacT KOHBEHEPHI IS
pa3NUYHBIX OTpaciied MPOMBINIIEHHOCTH U Vyncke 3adacTyro sIBIII€TCS €ro Kiu-
€HTOM MO 3aKylKe TPaHCIOPTEPOB ISl MOJIa4yu OMOMAcChl U yAAJIIEHUS 30JIbl IS
CBOMX SHEPIeTHUYECKUX CUCTEM.

[TepBoe coBmecTHOe npeamnpusarue Forbes Vyncke Ob10 co3nano B UHauu B
2007 r. Ha cerogusamuuii neHp 6osee 80 s3HEproycTaHOBOK, pabOTaroNMX Ha OUO-
Macce (JIpeBECHbBIE U CEIbCKOXO035IMCTBEHHBIE OTX0/1bl) IOCTaBiIeHO B HaMIO U co-
CEHUE CTPaHbI JIJIsl IIUPOKOrO CIEKTpa OoTpaciield NpoMbllIeHHOCTH. HoBbIe mpo-
u3BozcTBeHHbIE MoIHOCTH Forbes Vyncke B MHnuu Obun MOCTpOEHBI U 3aIlyliie-
HBI B paboty B 2013 .

Kommanus Vyncke Sdn Bhd B Kyana-Jlymmnype Obuta coznana 20 net Haszas,
U B HACTOSAILIEE BPEMs KOJJIEKTUB COCTOMUT U3 25 4eIOBEK: MEHEIKEphI 1O Mpojia-
KaM, MEHEKEPbI 110 TPOCKTaM, UH>KEHEPbI-IU3aitHEPHI.

3arem ITutep Bunke co3naer emie ogHOo coBMecTHoe npennpustue — Callens
Vyncke. Ota koMmanus NpeaoCcTaBiIsieT CBOMM 3aKa34MKaM PpEILIECHUs 10 KOreHe-
pauuu, rae B KaueCcTBE TOIUIMBA UCTIOIb3YETCs MPUTOPOJIHBIN ra3.

Komnanus Takke HaCUUTHIBAET CEMb PETUOHAJBHBIX OTACICHUM, OOJIBIINH-
CTBO M3 KOTOpPBIX MbI yXxe€ yrnomuHainu — B benwsruun, Yexuu, Kuras, bpasunun,
Mananzum, Tannange u I epmanun.

Vyncke Takke uMeer noir0 B coBMecTHOM mpennpusatu  XANT, Haxoms-
miemcsi B benbrun. Komnanusi mpou3BOAUT BETPSIHbIE TYpPOWHBI MOITHOCTBIO 10
300 KBT, xotopsie MOTyT TpaHcnopTupoBathcs B 40-pyToBOM KOHTEHHEpE U JIeT-
KO MOHTHUPOBATHCS B MOJIEBBIX YCIOBUSIX. DTO PEIICHUE HAIIEJICHO HA KIMEHTOB,
HaXOJAIUXCS B ylaJdeHHbIX paiionax. Takum obpazom XANT cran yacteio 1u-
BepcU(UKAIIUU YHEPTETUIECKOT0 OM3HEeca KOMIaHHUHU.

Oxkoso 30...40 % oGopota Vyncke renepupyercsi Ha peIHKE JepeBO0OpadOT-
KH{, B OCHOBHOM C TPOU3BOAUTEISIMU IPEBECHBIX NaHenen, 0koio 40 % B cexTope
CEJIbCKOTO XO3SIiCTBAa ¥ MHILEBOM MPOMBIIUIEHHOCTH, B TO BPEMsI KakK pPBIHOK
HHEPreTUKH, /i€ TOIUIMBOM JIJIsl KOTJIOB SIBJIIETCS OMoMacca, sIBJSETCS ellle OJJHUM
OBICTPOPACTYILIUM PHIHKOM.

BaxupiM 11arom B cTpaTeruu Tio0aiu3alid MPOU3BOJACTBA CTaja apeHia
IPOM3BOACTBEHHOIO 11exa Bozie I. Opuaek-Mucrek B Uexun. Vyncke crana mep-
BOIl KOMIaHHUeH, KoTopasi 3apeructpupoBana opuc mponax B IIpare B 1992 r.
OT1oT dunman koMmmnanuu moctaBmi 0kojo 30 kotaoB B 1990-x rr. B Uexuu u Cno-
BaKHM, 1OCJE 4ero ObUI clieJaH BbIBOJ O TOM, YTO OM3HEC HYXKIAeTcs B COOCTBEH-
HOM JIOKaJIbHOM Mpou3BojcTBe. Takum oOpazom, B 2000 r. ObuT apeHI0BaH MPOU3-
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BOJICTBEHHBIN 11ex u yke B 2001 r. Hagancs BeIMycK o0opyaoBanus Vyncke ger-
CKOro mpou3BojcTBa. OIHUM W3 MEPBBIX KPYMHBIX MPOEKTOB 3TOTO BOCTOYHOEB-
pomeiickoro ¢uianana OblT SHEProLEHTp s KiaueHTa B Ywmiu momHocThio 40
MBT.

Hauunnas ¢ 2007 r. genickuii prman Vyncke ocyiiecTBiIseT MOJHBINA UK
paboT mo Au3aiiHy YHEPTeTUYECKUX YCTAHOBOK Ha OMomacce, MepBbIM TaKUM IPO-
€KTOM CTaJla YCTAHOBKA IS MPOU3BOAUTENS JAPEBECHBIX IUINT KomnaHuu Duratex
B bpazninn.

K stomy BpeMeHu noapasneneHue B Uexun ObUI MTOJHOCTBIO YKOMILJIEKTOBA-
HO, TOJIbKO MHXEHEPHBIA OTAEIN COCTOsUT U3 25 yenosek, a B 2007...2008 rr. Obuia
JOCTUTHYTA HOBAsl TEXHOJOTMYECKas BBICOTA: CIIPOEKTUPOBAaHA M HM3TOTOBJICHA
CBOMMH CHJIAMH yCTaHOBKa MOIIHOCTBIO 90 MBt mnsa npousBoautens MDF B
['epmanum.

[TpousBoacTBo B Uexun ObLIO yke XOpolio opranu3oBaHHo. B 2014 r. cemb
HOBBIX MTPOEKTOB HAXOJWJIOCH B CTaJMH BBIMOIHEHHUS U MOTPEOHOCTH B pacIIupe-
HUU TIPOU3BOJCTBA B Uexuu craiu oueBUAHBIMU. HOBBIN 11eX ObLI OCTPOEH psi-
JIOM C CYIIECTBYIOIIUM 3[JaHUEM, UTO MIPUBEIIO K YBEIMUYEHUIO TPOU3BOJICTBEHHBIX
romanen ¢ 3200 xo 5400 M-,

Ha ceronHsmHuil 1eHb KOMIIAHUS pacroyiaraet B YeXuu MOITHOCTHIO YKOM-
IJIEKTOBAHHBIM IITATOM HWHYKEHEPHBIX COTPYIHHKOB B KojudyecTBe 60 yerloBEK.
PaboTast B MOCTOSSHHOM TECHOM KOHTaKTe ¢ o(ricoM KoMmmaHuu B benbrum, Hamm
CHEUATNCTBl Pa3padaThIBAIOT U U3rOTABIMBAIOT SHEPIe€THUECKUE YCTAHOBKHU IS
MPOM3BOJUTEIIEH APEBECHBIX MAHEIEH 10 BCEMY MHUPY.

[IpousBoactBeHHbIe MOITHOCTU B Dpuaek-Muctek (Uexusi) sBISIOTCS Hau-
Oosee BaXHbIMHU B rpymnne Vyncke ¢ TOYKM 3peHHs pocTa MPOU3BOJACTBA, B TO
BpeMsl Kak 3aBoj kommnanuu B Cywkoy (Kutait) 3aHumaeT BTopoe MeCcTO, OCTaBUB
Xapnbeke (benbrus) Ha TpeThbeM MeCTe.

JHepreTnyeckune ycranoBku Vyncke

Komnanus pacrionaraetT ¢cBOMMH 0a30BBIMH TEXHOJIOTHSIMH C)KUTAHHMSI, OITH-
pasich Ha KOTOpPHIE OHA M3TOTaBIMBAET COOTBETCTBYIOIIEE 0OOPYIOBAHUE B CBOMX
COOCTBEHHBIX MACTEPCKHUX, B TO BpeMsI KaK CTaHJApTHHIC CTAIbHbIE KOHCTPYKIIHH
MOT'YT OBITh IPEAOCTABJICHBI HAIIMMHU TOCTABIIUKAMHU IO MECTY Il DKOHOMHUU
TPAHCIIOPTHBIX PACXOJIOB IMPHU pealu3alu 3apyOekHbIX MpoekToB. OJHAKO IH-
HAMUYECKHUE KOJIOCHUKOBBIC PEIIETKU C BOASHBIM OXJIAXKICHUEM — 3TO CEpILe
HSHEPrOCUCTEMBI, U OHU BCETa M3TOTABIMBAIOTCS TOJBKO HA CBOEM MPOU3BOICTBE.

B03MOXHOCTh UCIIOIB30BaHUs 00JIe€ OJTHOTO BHA TOIUIMBA C Pa3IUYHBIM
IrpaHyJIOMETPUUECKAM COCTABOM W PA3JIMYHBIM COJCPXKAHUEM BJIATH SIBJISIETCS
BOKHBIM (PaKTOPOM B JOCTHIKCHHHM THOKOCTH Pa0OTHI YPHEPTETUIECKUX YCTAHOBOK
U SBISIETCA MX 3HAYUTEIBHBIM MNPEUMYIIECTBOM. JIpyrMM MOMEHTOM, KOTOPBIN
HY>XKHO YUYUTBHIBATh, SIBIIETCS YKECTOUEHUE PETrYJUPOBAHUS BHIOPOCOB MAPHUKO-
BBIX Ta30B, ocoOeHHO B EBpome. KoHTposib BBIOPOCOB Takke SIBISIETCS YaCThIO
HaIle KOMIICTCHIIUH.
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Puc. 1. MHOFOCpeI[HaSI YCTAaHOBKA Ha PAa3JIMYHbIX BHUJAX TOIIJIIMBA.

DHEProycTaHOBKa SIBJISETCS KJIIOYEBBIM KOMIIOHEHTOM B COCTaBE JIMHUU
IIPOU3BOJICTBA JPEBECHBIX MaHENEe U ee HaJeKHOCTh paccMmarpuBaercs Vyncke
KaK IPUHIUMHAIBHBIA MOMEHT. KOMIIOHEHTHI AMHAMUYECKUX KOJIOCHUKOBBIX pe-
HIETOK C BOJSIHBIM OXJIAXACHUEM, 00OpYJOBAaHUE U MaTEpHUasbl TOIMIOYHBIX KaMep
CXKUTAHUS, CUCTEMbI OXJIAKJICHUS SIBJISIFOTCS BOXKHEHIITUMU AJIEMEHTaMHU JJIsl JOC-
THXKEHUS HAJE)KHOCTH YHEPTOYCTAaHOBOK.

BongHoe oxnaxaeHue paMbl U CTYIIEHEH KOJIOCHUKOBOM PEMIETKH NPENOT-
BpAIIAET HAPACTAHHUE IILJIAKOB HA KOJOCHUKAX M HA CTEHKaX KaMephl CKUTAHUS ,
KOTOPOE, HAaITPUMEP, MOKET BOSHUKHYTH B CIIy4a€ HaJW4us B TOIUIMBE MEJIAMUHA
(JtaMMHMpOBaHHBIE TIAHEJH), TUIABSIIIIETOCS MPU BBICOKMX Temmeparypax. Perienue
MOJOOHBIX TPOOJIEM MOKET OBITh OYEHBb 3aTPATHBIM IS MPEANPUSITHI, TPOU3BO-
JSIIUX JIPEBECHBIE TTAHEIN; UMEHHO TodToMYy Vyncke mpesjaraer CBOX CHUCTEMY
CKUTAHUS HA JIMHAMUYHON KOJOCHUKOBOW PEHIETKE C BOJSHBIM OXJIAXKICHUEM,
0COOEHHO JIJIsl TOTUIMB C BHICOKMMHU 3HAYEHUSIMU TETNIOTBOPHON CITIOCOOHOCTH.

[To cpaBHEHHIO CO CTOMMOCTBIO HEMPEPHIBHOTO Mpecca, (hopmyromie Maiiu-
HbI WM YCTAaHOBKU OOPE3KH M PacKposi TOTOBOM MPOAYKIIUH, SHEProcUcTEMA JIH-
HUM MPOU3BOJICTBA JAPEBECHBIX IUIUT PACCMATPUBACTCS KAK OTHOCUTEJIBHO HE-
OoJbIIas MHBECTHUIMS, OJTHAKO B CIIy4ae €€ OTKa3a BCA MPOU3BOJICTBEHHAS JIMHUS
JIPEBECHBIX MaHesel OyAeT OCTaHOBJIEHA COOTBETCTBEHHO.

Bce KkoMITOHEHTHI 2HEProycTaHOBKH Vyncke CIpoeKTUPOBaHBI JJIsSI TOCTHUXKE-
HUSI MAKCUMAJIbHOM 3arpy»KEHHOCTHU M 00eCcIrieueHrs HEMpepPhIBHOW pabOThl OCHOB-
HBIX MPOU3BOJICTBEHHBIX JIMHUI MPEINPUATHI-TTPOU3BOIUTENEH APEBECHBIX ILINT.
Peanuzanusi mepenoBhIX WHKCHEPHBIX PEIICHUI MO3BOJIIET OE30CTAaHOBOYHO TO-
CTaBJISITh SHEPTUIO ISl HYXKJ MPOU3BOJCTBA TOJIBKO C OJHOW OCTAHOBKOU B TOJI
JUTSI IPOBEICHUSI OUYMCTKH, OOCIIEIOBAHNS TEXHUYECKOTO COCTOSHUS U MIPOBEICHUS
TJIAHOBBIX PEMOHTHBIX PadoT.

Ha cerognsimnnii neHb caMOl KpyITHOM JUHAMWYHOW KOJIOCHUKOBOM pEIIET-
KOM, M3rOTOBJIECHHON Ha mpousBoicTBe Vyncke B Uexuu sl MOPTYrajabCKOTO
npousoautesis MDF SONAE, craa ycraHOBKa U3 IBYX OJIOKOB, KaXK/IbIi MacCOM
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65 ToHH. ['opsvast Boja, oOpasyromascs Ipy OXJIaXIEHUN TUHAMUYECKON KOJIOC-
HUKOBOM PEILIETKH, UCTIONb3YETCs JJIsl HarpeBa MepBUYHOIO U BTOPUYHOTO BO3/Y-
Xa.

Puc. 2. Jlunamudeckasi KOJOCHUKOBAsI pEIIETKA C BOJASHBIM OXJIAKICHUEM

OpHUM U3 OCIEIHUX PEATM30BAHHBIX ITPOEKTOB B EBporne u1s cekropa npo-
U3BOJICTBA JPEBECHBIX IUIMT U JepeBOOOpPabOTKM CTald SHEProLEeHTPhl IS
Swedspan/lkea Industries B CnoBakum, Pfleiderer u Tartak B Ilonbiie u apyrue.
3a npenenamMu pblHKa MPOU3BOJICTBA JIPEBECHBIX MaHENEH, MOCIEAHUMHI IPOEKTa-
MU O O0ECNEeYeHUI0 MPOMBIIUICHHBIX KIHMEHTOB Poccuiickoil denepaiuu ycra-
HOBKAMH C YUCTOW SHEPIHeN CTaM NPeaIpUsITHS — JTUAEPbl arpOINPOMBIIUIEHHOTO
pbiHka, kakumu saBistoTes Cargill u DeltaWilmar .

Vyncke Takxe BpiOpaHa kommanue Kronospan kak mocTaBIIUK dHEpreTuye-
CKOM ycTaHOBKM 111 HOBoW juHMUM MDF B bonrapuu, B Benuko TsipHoBO. B Ha-
CTOSIIIMA MOMEHT BEAYTCA paOOThl MO MOHTaXy AAHHOW YCTAHOBKH MOIIHOCTBIO
60 MBT Ha cTpOUTENIbHON TUIOMIAJKE. 3aMyCK MTPOU3BO/ICTBA 3alUIAHUPOBAH HA aB-
ryct 2017 r. 50 MBT o0wieit TerioBoil sHeprun OyJaeT mojydyeHo Ha JAWHaMuYe-
CKOW KOJIOCHUKOBOM pelieTKe 3HeprouenTrpa. CucreMa CKUraHusi AIPEBECHOM IbI-
Ju OyJieT TeHepupoBaTh JOMOJHUTENTHHO A0 28 MBT TeroBoit sneprun. Cywm-
MapHasl TEIJIoBas MOIIHOCTh orpanndeHa 63 MBT u mo3Bonut renepupoBatb 60
MBT none3Hoii momHocTH, TakuMm obpazom, KIIJ ycrtanoBku cocrasisier 95 %.
[Tone3nas momHocTh 60 MBT pacnipenenena Mexay IBYMsI TEILUIOHOCUTEISIMU B
cooTHomeHnu 50/50: MU ABJISIIOTCS TEPMOMACIIO U TOPSIUYUIA ras3.

HpOMbIIHJ'IeHHOCTb APE€BECHBIX IINAT

Vyncke Hakomuiga MHOTOJETHUN OMBIT paOOTHI B JPEBECHOU IIJIUTHON MPO-
MBIIIEHHOCTH. Pa3paboTky KOMIaHUM MOJHOCTHIO COCPEOTOYEHBI HA YHEPTOYC-
TaHOBKAax M Ha MPUMEHEHUHU PA3JIUYHBIX BUJIOB TOILIMBA JJI T€HEPALUH SHEPTUU.
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Cpenu npou3BOAUTENEH IJIUT CYIIECTBYET TEHICHIIUS MEPEUTH OT peIIeHUs
NoJ KJIto4 (3aBojia MO MPOU3BOJICTBY JIPEBECHBIX IUIUT LIETUKOM) K pa3ielbHbIM
MOCTaBKaM OT/EJIbHBIX KOMIIOHEHTOB MPOU3BOICTBeHHOM uHuu. Hanmpumep, lkea
Industries (B mpouuiom SWEDSPAN) pazmectusia 3aka3 Ha SHEPreTHUECKYIO yC-
TaHOBKY Hampsmyto y Vyncke, HCKIIIOYMB €€ U3 KOMIUIEKTHOM MMOCTaBKH Ipecca U
CYIIUIIKH.

Hekoropble Mpou3BOAUTENN APEBECHBIX IUIUT HE UMEIOT JIOCTATOYHOIO KO-
JUYECTBA CBOETO TOIIMBA HA TEPPUTOPUU NpeanpusTusa. Vycnke obmagaeT gqocra-
TOYHBIM OTIBITOM JIJISi IPOSKTHUPOBAHUS U U3TOTOBIICHUS YCTAaHOBOK, paOOTAFOIIIMX
Ha Pa3JIMYHBIX BUJAX OMOMACChI, B TOM YHCJIE TTO JPEBECHBIM OTXOJIaM, COJIepKa-
IIUM 3HAYUTEIHLHOE KOJMYECTBO 3arps3HSIONIUX BEIIECTB U UMEIOIMUXPA3HOE CO-
nepkanue Biaard. B nanHom ciydae Hanbosee 1eaecoo0pa3HbiM OyIeT UCTIOb30-
BAHUE JUHAMUYECKON KOJIOCHMKOBOW pemeTkn DWS ¢ BOASHBIM OXJIaKICHUEM U
MPUBJICUCHHUE CIEIUAIUCTOB MO CKUTAHUIO JJIA pa3paboTku 3PGHEeKTUBHOTO KOH-
TPOJIsi BHIOPOCOB 3arpsI3HAIONINX BEIECTB.

EcTh Tpu OCHOBHBIX TMapameTpa, KOTOpPbIE CIEAyeT yYUTHIBATh MPHU BBHIOOpE
MOJIy4a€MOT0 CTOPOHHETO TOILUINBA:

— BJIQXKHOCTb;

— XapaKTePUCTUKH TUIABKOCTH 30JIbI (ITOCKOJBKY 30JIa C HU3KOW Temrepary-
pOii MI1aBlieHUs MPUBOAUT K 0OPa30BaHUIO NIJIAKOBBIX HAPOCTOB);

— pPa3MEpHOCThH TOILIHBA.

Puc. 3. O6mmii Bux ycranoBku Vyncke

B 3aBucumoctu oT 3THX QakropoB Vyncke mpessiaraer pazaMYHbIE THIIbI
JVHAMUYECKUX KOJIOCHMKOBBIX PELIETOK: C BO3AYLIHBIM OXJIAXJACHUEM, HAIOJIO-
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BUHY BOJSHBIM OXJKJICHUEM W TUOPHIHYIO MOJENbh C BOMSHBIM OXJIAKICHUEM
WIA HAMOJOBHHY BOJSHBIM OXJaxaeHueM. [mOpumaHas MoJenb KOJOCHHUKOBOW
pelIeTkr HanOoJiee XOPOIIO MOAXOANUT JJIS TUTMTHON MPOMBINITIEHHOCTH B CIIydae
WCTIOJIb30BaHUs PA3IMYHBIX BUIOB TOTLIUBA.

MogenupoBaHue Mporecca CKUTaHUs SBISICTCSI OCHOBOW — KOJIOCHHKOBAS
pelieTka, Tolka, rojava Bo3ayxa, Mmojiada TOTUINBA, OXJIAXKICHUE U KOHTPOJIb BbI-
opocoB. CrnienmanbHO 00yUeHHBIC HHXKEHEPHI Vyncke MCIOIB3YIOT MPOrpaMMHOE
obecrieuerne Power Plan Simulationand Design (PPSD) mis mopenupoBanus
MIPOIIECCOB PYHEPTOYCTAHOBKH U €€ JTh3aifHa.

MHuorue npeanpuaTs TUIMTHOW MPOMBIIIUICHHOCTH BBIPAaOATHIBAIOT HETPS-
MO# map s pedaitHepa MOCpeaCcTBOM TEPMOMACIISIHHOTO maporeHeparopa. Ha-
npotuB, Vyncke mpesjaraer MpOU3BOJCTBO MPSIMOTO Mapa, B JIOMOJHEHHUE K Ha-
TPEBYy TEpMOMACIIa, a TAK)Ke TOPSUIETO BO3IyXa JUIsl CYIIHIIKH, €CIIH 3TO TpeOyeTcs.

JIJ1st IpOM3BOJCTBEHHOTO TPOIIeCcCa JAPEBECHOBOJOKHUCTHIX TUIMT TpeOyeTcs
ropsiuuii Ta3 u nap ogHoBpeMeHHO: Vyncke pa3paborana KOHIEHIUIO TaKOH yc-
TaHOBKH.

[Tonpa3znenenue komnanuu B KOHOM AMeEpHKe MOTYYUIIO HOBBIE 3aKa3bl OT
komranuii Berneck, Guararapes, Duraplay, Masisa u PlacasdoBrazil. Heckonbko
IIPOEKTOB B HACTOSIIEE BpeMs HAXOASTCS B CTaJAUM peanusanuu B peruone fOro-
Bocrounoit A3uu. Vanachai MDF, Metro PB, Metroply, SPB — 310 Tekymue mpo-
CKTHI.
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