Ax1uoHepHoe 001ecTBO
«HAYYHO-UCCIIEJOBATEJIbCKUM MHCTUTYT BHUUJIPEB»
AO «BHUUJIPEB»

COCTOSIHUME 1 IIEPCIIEKTUBBI
PA3ZBUTUSA ITPOU3BOJACTBA
JAPEBECHBIX IIJIMT
21 — 1 MexkayHapoaHast
HAYYHO-TIPAKTHYeCKasi KOH(epeHuus

21 —-22 mapra 2018 r.

COopHUK T0KJIAT0B

BbaaxadanoBo
2018



OTBEeTCTBEHHBIH peaaKkToOp:

3amMecTuTeNb TeHEPATBLHOTO AUPEKTOpa
AO «BHUMIPEB»
I'myroBa E.II.

PegakiHMOHHEBEHA KOMHUTET:

JleonoBuu A.A. - 3aBenyrommii kadenpoit CIIGIJITA, mpodeccop,
JOKTOP TEXH. HayK, 3aCIy’KCHHBIH HesaTenb Hayku P®, akagemuk
MAHOB.

IManamos A.Il. — renepanbnbiii gupekrop AO BHUUN/IPEB»,
KaHJ. TEXH. HayK.

OpraHu3alUOHHBINA KOMHUTET:

IManamos A.Il. — npeacenarens oprkoMuTeETa
I'nyroBa E.Il. — uien oprxkomurera
I'ycea O.H. — unen oprkomurera

YK 674.817-41/815-41

CocrosiHME M TEPCIEKTUBBI  PA3BUTUS  IPOHM3BOJCTBA
apeBecHbIX IUIUT: COOpHHUK JMOKIagoB 21-0H MeXAyHapOIHOU
Hay4YHO-TIpaKTHUecKoil koHdpepenuun 21 - 22 mapra 2018 r./Ilon
pen. E.IL I'uyroBoii. - banabanoso, 2018. - 214 c.



COCTOSHHUE N IIEPCIIEKTHUBBI PAZBUTHUSA PBIHKA
JAPEBECHBIX IIJIUT B POCCUH

A1l ITAJIALLIOB — AO « BHUHJ/[PEB»

B Poccun mpopoimkaercs pocT NMPOU3BOJCTBA JPEBECHBIX
JUCTOBBIX MaTepuanoB. OJHAKO TEMIIBI pPOCTa IO CPABHEHMIO C
HYJIEBBIMU r0JIaMH CHU3MWIMCH (Tabnuna 1).

B 2017 r. oobemsr mpousBoacta JICII coctaBunm 8,41
MIIH.M® ¥ yBEIMUHINCH 1O cpaBHeHuio ¢ 2016 T. Ha 8 %.

IIpopmomxkaercs poct npoussoacrBa [IBII B wnemom mo
Poccun. IlpousBonctBo JIBII MOKpBIM CHOCOOOM  €XErogHO
COKpAIllaeTcs MpU POCTe 0OBEMOB BBIITYCKA IJIUT CYXHM CIIOCOOOM
Mpou3BoJICcTBA (B ocHOBHOM, T MJID).

ITo onepatuBHbIM AaHHBIM PoccraTta 00BbeMbl MPOU3BOACTBA
JBII B 2017 r. yBenuuunucs Ha 6 % 1o cpaBHeHuto ¢ 2016 r. u
cocTaBimu 590 MIH.M.

[TpousBoncTBO (hanepsl HEOKUAAHHO ynano Ha 1 %.

MupoBo#i cnpoc Ha JpeBecHble IUIUTHI B 2016 T. cocTaBui
225 MIH.M (cpenneromoBoii poct 3a 2012-2016 rr. — 4,2 %) u ObL1
pacripeiesieH cleayromuM o0pa3om:

- [ABII (6e3 MAD/XAD) — 5 %,

- MAD/XAD — 43 %, 1CIT —39 %,

- OCIT —13 %.

JABII Bxirouaer 2 NOArpyNIbl: JPEBECHO-BOJOKHUCTHIE
ATHL cpenHedt u  BbicokoW TwioTHOCTH (MIAD/XD) u Bce
OCTaJbHBIE IUIUTBHL, OTHOCSIIMECS K KaTeropuu JPEBECHO-
BOJIOKHUCTHIX uT — JIBIT (6e3 MIAD/X D).

Muposoii cnpoc Ha [IBIT (6e3 MIAD/X]ID) cHmxkancs, B
cpenneM, Ha 1,5 % B roa B nepuon 2012-2016 rr. u cocraBun 11,8
MM B 2016 . B 10 ke Bpems crpoc Ha JBIT Ha KITFOYeBBIX st
Poccun peiHkax crpaH-umnoprepoB (Y30ekucran, Kazaxcraw,
Tamxkukucran, Typrus) B 2012-2016 rr. cHukaincs, B cpeHEeM, HA
4,2 % u cocraBui 0,22 MM B 2016 T



Tabmuma 1 - [Ipor3BoACTBO IPEBECHOIIUTHBIX MaTepuanoB B Poccuu (nanneie Poccrara)

En. OO0BEMBI 110 TOIaM 2030 r.
H3M. 2013 2014 2015 2016 2017
JpeBECHO-CTPYKEUHBIE
mutel (JCIT) u THIC. M | 6652 | 68253 7209 7330 8473 8300-9600
OpPUEHTUPOBAHHO-
CTPY’KEUHBIE TUIUTHI
(OCIT)
HpeBecHo-
BOJIOKHUCTBIE TUIHTBHI | MIH. M 426,1 | 468.6 502,2 553,8 590,3 1000-1100
(IBIT), Bcero
danepa ThiC. M° | 3335 3561 3648 .7 37593 3729 5400




B mepuon 2012-2016 rr. crpoc Ha JIBII (6e3 MID/X1D) B
Poccun cHmkaics 3HAYUTENBHO OBICTpEE PHIHOYHBIX TEMIIOB, B
cpeanem, Ha 18,8 % B roa u coctasun 0,4 M B 2016 T.

Muposgoii cipoc Ha MJID/XID poc, B cpennem, Ha 4,0 % B
nepuoa 2012-2016 rr. u cocraBuin 96 wiam B 2016 1. Pocr
OOBSICHACTCSI  PacCHpPOCTPAHEHUEM JIAMUHHPOBAHHBIX IOJOB U
yacTUUHBIM BbITecHeHHeM (anepsl u JICII mpu mnpowusBoacTse
mebenu. Hanbonee 6vicTpo cnpoc na MAD/XJP B nepuox 2012-
2016 rr. poc B Upane (+ 9,1 %), EBpone (+ 6,1 %), Poccuu (+ 5,5
%), Kurtae (+ 4,0 %). CpemneromoBoil Temr pocra cmpoca Ha
BHEIIHUX pBIHKaX, HA KOTOpbIE MCTOPHYECKH (HOKYCUPOBAINUCH
poccuiickue skcroprepsl (Kaszaxcran, VY30ekucrtan, bemopyccus,
Typuwus), coctaBisi 6,4 % B roJ1 3a MOCIETHUE 5 JIeT.

B 2016 r. o6wsem mnpomsBoactBa MJID/XID B Poccumn
cocTaBmn 2,6 MitH.M°. Ha phIHKE IPAKTHUECKH TIOJTHOCTHIO BEITECHEH
ummopt (Meree 0,3 Mia.M B 2016 r.), HAGMIOIAETCS POCT HKCIIOPTA:
tak, B 2016 r. oH cocraBui okoyo 0,6 MJIH.MS, YBEIIUYMBIIUCH I10
cpaBHeHHUIO ¢ 2015 r. mouru BABOE.

Muposoit cnpoc Ha [CII pacrer (+ 4,3 %), B mepuon ¢
2012-2016 rr. cmpoc Beipoc ¢ 75 10 88 MiH.M'. OCHOBHBIMH
norpebutenssmu  JICII B Mupe spnstorcss Kutail, Ha KOTOpBIH
NpUXoauTcs uyeTBepTh MupoBoro mnotpednenus JCII, u Espona,
KoTopas notpebdiuser eme 40 %. B 2012-2016 rr. Hanbosbmmid poct
notpebnenust JICII nokazanu Kurait — 14,8 %, CeBepnas Amepuka
— 4,1 % n EBpona — 3,5 %.

B 2016 r. 06vem npoussoactsa JICII B Poccun coctaBuin 6,6
MIH.M® TpH BHYTPEHHEM IOTPEOICHHH, pPaBHOM 5,2 MIH.M .
Oxcnopt HACII yBenuumncst Ha 30 % mno cpaBuenuto ¢ 2015 1. u
cocraBun 1,6 mmam® B 2016 r. Dxcropr B crpamsr CHI —
TPaaULMOHHBIN peIHOK cObITa poccuiickux JICIT — coctaBun 81 %
ot obmero B 2016 r. Tem He MeHee, OeBaJbBAIlUsl POCCUHCKOTO
pyons obycnoBuina ysenuuenue skcnopra JCII B crpansl EBpomnb
(13 % Bcero skcmopTa), MO 3TOMY HANpaBJICHUIO HAOIIONANOCH
MOYTH JIBYKpaTHOE yBeluueHue oObema 1o cpaBHeHuio ¢ 2015 r.
JleBanpBarusi, a TaKke ONTHUMM3ALUS TPAHCIOPTHBIX H3JIEPKEK, B
YaCTHOCTH — HCIOJIb30BaHUE 0OpATHOM 3arpy3Ku KOHTEHHEPOB —
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MI03BOJIMJIA POCCUMCKUM MPOU3BOAUTENSM TAK)KE YBEIIMUUTH IKCIIOPT
JICII B Kutaii — B aOCOTIOTHOM 3HAYEHUU MIPUPOCT COCTABHUII OKOJIO
17,5 teic.’.  HecmoTps Ha o5T0, monst Kuras B CTpyKType
poccuiickoro skcniopra J{CII noka ocraercs nebonpmon — 1,1 %.

Mupogoe norpednenne OCII B 2016 r. cocTaBmno 29 MIH.M,
cpennerogoBoid poct 3a2012-2016 rr. B mupe —8,1 %, B CHI
—14,6 %. Poct notpebuenust OCII cBsi3aH ¢ 3amenieHueM XBOWHON
daHepsl M APYrMX MaTepHAIOB Onarofaps JydlIeMy COYETaHMIO
HeHbl ¥ IPOYHOCTH, yHAoOCTBY o00paGoTku. Jlumepamu 1o
notpebnenuto OCII spsiroress CLIIA —58 % B cTpyKType MHPOBOTO
cnpoca, EBponnia — 20 % u Kanaga— 8 %.

Poinok OCII B Poccum mnoka3biBall BBICOKME TEMIIb
cpennerogoBoro pocta B nepuoa 2012-2016 rr. — 19,5 %, B cBsizu C
TEM, 4TO OHM CTaJM 3aMellaTh JAPYrue MaTepuajibl B KOHCTPYKLUAX
JepEeBSHHBIX JOMOB. BbICOKHEe TeMIbl pocTa 00YCIOBIEHBI POCTOM
JIEPEBSIHHOIO JIOMOCTPOEHHUS, a TaKXe JPYyroro CTPOMUTEIbCTBA U
PEMOHTA JJOMOB.

B 2016 roxy 36 % poccuiickoro crpoca yJ10BIETBOPSIOCH 32
cuer wmmnopta. Opnako, B mepuoa 2012-2016 rr. wabmoganack
TEHJCHIIMS Ha CHUKEHUE UMIIOPTa (CpeIHEroJ0BOM Tem pocTa - 7,4
%) B CBSI3U C aKTUBHBIM Pa3BUTHEM OTEUYECTBEHHOTO IPOM3BOACTBA
(+ 127,0 % 3a ananoruunbiit nmepuo). OXumaeTcs, 4TO TEHICHIIHS
BbITecHeHHsI UMIOPTHBIX OCII ¢ pbiHKa OyaeT mpoaoKaThCs.

Ha  cerogmsamnuii  n1eHb poccuiickas NPOIYKLIUS
noTpelssieTcss NPEeUMYIIECTBEHHO Ha BHYTPEHHEM pBIHKE U B
HE3HAUUTENBHBIX 00BEMax HKCIOPTUPYETCS B OJIKHEE 3apyOeikbe
u ctpanbl EBponsl. Kpynueiimumu nMmnoprepamu poccuiickux OCII
seistoTes:  Kasaxcran (41 Teic.), VYkpauna (6 THIC.M?) |
BenukoGputanus (4 teic.m’). He Bbicokne o0bems skcropra OCII
00yCJI0BIeHBI pabOTON POCCUMCKUX MPOU3BOAUTENIEH HAa HACBILICHHUE
BHyTpeHHero peiHka. Opnako OCII poccuiickoro Hnpou3BOJCTBa
KOHKYPEHTOCIOCOOHO Mo IeHe Takke B crpanax CHI', EBporsl,
CeBepHoil AMepuKH, B CBSI3M C YEM CYIIECTBYET OOJbLION
noteHuuan 3kcnopra OCII B »tu crpansl. Ilo naHHBIM KpyNHBIX
poccuiickux mnpousBoguteneir OCII, cebecToMMOCTh POCCUHCKHUX
OCIT ¢ pmocraBkoit B CIHA cocraBuser okosno $ 210-220 3a
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KyOudeckuil MeTp, B TO BpeMs Kak cpefHss 1eHa Ha peike CLIA —
okoJjio $ 300 3a kyOuueckuii MeTp.

Pocr cnpoca na JIBII BHyrpum cTpaHbl IPOTHO3HPYETCS
He3HaunTebHBIM — ¢ 0,40 MiaM B 2016 1. 10 0,5 Mua.M B 2030 T.

Xopomumu PBIHOYHBIMHU NEPCIEKTHBAMHU BHYTpH
Poccuiickoit ®enepaunu obnamaer MI®D, 3amernaroniue apyrue
BUJIbl TUTUT B CTPOMUTENBCTBE U MeOEIbHOM MpoMBbIIUIeHHOCTH. Poct
cinpoca Ha MJI® BHyTpu cTpaHbl IpOrHO3UpYyeTCs Ha ypoBHE 3,7-4,0
% B rox ¢ 2,3 mua.M® B 2016 1. 10 3,8 Mus.M® B 2030 T

C 2016 mo 2030 r. cnpoc Ha JICII B Poccun Oyzner pactu, B
cpeaneM Ha 1,5 % B ron u coctaBut 6,4 MiHM B 2030 T.

B nmepuoxg 2016-2030 rr. B Poccuum mnporuosupyercs
cpenneronoBoit poct norpednenust OCII na yposue 4,0 %: ¢ 1,1 no
1,9 MamM’, OOECHEYEHHEBIH  MOTPEOHOCTAMH  JEPEBSHHOIO
JOMOCTPOEHUS,  JAPYIMM  CTPOUTEIBCTBOM U PEMOHTOM,
MIPOU3BO/ICTBOM MEOEIH U YIaKOBKH.

B nepcnekruBe 10 2030 r., OTEUECTBEHHBIN PBIHOK, PHIHKU
crpan CHI" u Bocrounoii EBponsl octanyrcst Haubosee 3HauuMbIMU
pBIHKaMU COBITA JJIs1 POCCUHCKUX MPOU3BOANUTENEH IPEBECHBIX IJIHT.
OpnHako cTpaHsl 1anbHero 3apyoexnss — Kurail, 3anannas Espona u
CIHA— Tak >ke CTaHyT NOTEHIHAJbHBIMU PBIHKAMH CObITA JUIS
POCCHHMCKHMX NMPOU3BOAUTENEH. DTO CTAJO BO3MOXKHBIM IO IPUYHUHE
JIeBAJIbBAIIMM  POCCUICKOTO pyOIsis, yMEHBIIEHUS TPAHCIOPTHHIX
U3JepXKeK (Hampumep, MyTeM OOpaTHOW 3arpy3kd KOHTEHHEpOB,
uaymux B Kurail) 1 yBeTuueHUs 1011 HACHIIIEHHOCTH JIOKAJLHOTO
pbiHKa (Harpumep, o OCIT).

CIIOA, xpynneimmii peiHOK OCII, paccmaTpuBaeTcst Kak
HanOoJiee MEPCIEeKTUBHBIA Ui AKCIOpTa 3TOr0 BHUJA IUIUT, B TO
BpemMs kak B Kwuraii u EBpomy cymecrByeT BO3MOKHOCTb
skcnioptupoBats OCII, JICII 1 MJI® nnutel. [loTeHuuman pa3BuTus
skcriopra JIBIT (6e3 MI®D/X1d) orpaHudeH, B CBSI3U C MaJeHUEM
cIpoca Ha 3TOT NPOAYKT B MHUpPE M OTCYTCTBHUEM y POCCHUMCKHX
IIPOU3BOIUTEIIEN LIEHOBOTIO IPEUMYILIECTBA.

B nacrosmmii MmoMeHT pocculickue npousBoaurenu OCII,
JCII 1 MAA® it uMeroT CyIeCTBEHHOE IPEUMYILECTBO (10 ABYX
u Oojee pa3) Mo cebOECTOMMOCTU MPOU3BOJCTBA B CPAaBHEHUM C
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3apyOeKHBIMU UTpokaMu. OJHAKO LEeNeco0Opa3HOCTh IKCIOPTa BO
MHOTOM 3aBHCUT OT BEJIMYMHBI JIOTUCTUYECKUX U3lepkeK. LleHoBoe
IIPEUMYILECTBO  COXpAHSETCAd, B OCHOBHOM, IIpM  YCIOBUH
PAacIoNIOKEeHUs] TPOU3BOJICTBEHHBIX MPEANPUATHI OJIM3KO K IpaHUIe
C DOKCIIOPTHBIM pPBIHKOM, JHOO BOJIM3M MOPCKOTO TOpPTa WIH
TPAHCIIOPTHOTO KOHTEHHEpHOro xaba. VIMEHHO MOATOMY pa3BUTHE
TPaHCHIOPTHOM MH(PACTPYKTYPHI B MECTAX KOHLEHTPAIIMH OOIBIIOTO
Yyuciaa MPOU3BOACTBEHHBIX HNPEANpHUATHA OyAeT BO MHOI'OM
ONPENENATh IEPCHEKTUBBl POCCUMCKOro 3kcnopra. Ha naHHBIN
MOMEHT HEKOTOPbIE POCCUICKHE IPOU3BOAUTENIN IIUT HE
paccMaTpuBalOT  BO3MOXHOCTH BBIXOJA Ha 3KCIOPT  BBUAY
HaXOJKJCHUS MPOU3BOACTB B INIyOMHE CTpaHbl, JTUOO OTAAJICHHOCTU
OT pa3BUTOM JIOTMCTHYECKOM certh. [lpumepom ke yCIeuHo
pEAIN30BAHHOTO MIPOEKTA 110 Pa3BUTHUIO JIOTUCTUYECKON CETH MOKHO
Ha3BaTh TpaHCIOpPTHBIM xa0 Bopcuno B Kamyxckoit o6nactu,
IIOCTPOEHHBIN B PAMKaX «HOBOI'O LIEJIKOBOIO IYTH» U YIPOLIAIOLINI
POCCHICKHMM 3KCIIOPTEPAM JIOCTYI K KUTAalICKOMY PBIHKY.

B nepcnekruse no 2030 r. B crparerun passutus JIIIK,
paspaboranHoit Munnpomtoprom P®, Obumu chopmMHUpoBaHbI ABa
CIEHApusi pa3BUTHS OSKCIIOpPTAa B 3aBUCUMOCTH OT  Pa3BUTHS
TPAHCIIOPTHOM HUHQPACTPYKTYpPbl U YPOBHS TOCYAAPCTBEHHOM
noIep KkH dkcnopTa. ClieHapuu NpeicTaBlIeHbl B Tabiuue 2.

CymecTByronMX  IPOU3BOJACTBEHHBIX  MOIIHOCTEH IO
npousBojacTBy JBII nocraroyno [uid ylnoBIETBOpEHHUs cIpoca B
2030 .

Ho 2030 r. nnanupyercss BBOA 2,3 MJIH.M® MOIIHOCTEH 0
npousBojcTBy MJD/XD B 6 cyobekTax PdD: CmoneHCKOH,
Jlenunrpaackoii, Tomckol, Kamyxckoii u KanuHuHrpaackou
oOnactsx, XabapoBckoM Kpae u B Pecybnuke Tatapcran (Tabnuna
3). CyMMapHas MOILIHOCTb IIPOM3BOJACTB COCTABHMT 4,9 MIH.M’, UTO
JIOCTaTOYHO A NOKpbITUA cnpoca B 2030 r. B KOHCEpPBATMBHOM
cueHapuu. OfHAKO JUIsl yIOBJIETBOPEHUS CIIPOCA B ONTUMHCTHYHOM
CIIEHapUU MO>KET MOHAJA0OUTHCS BBOJI JOTIOJHUTEIBHBIX MOITHOCTEH
1o nmpou3BoAcTBy 10 0,8 MITH.M MAD/X1D.



Tabnuua 2 — [Tporuo3 npou3BOACTBa APEBECHBIX TUIUT B

3
Poccun, miaH.M

[IpounsBon- Jxenopr
2030 r. Homns
ctBO 2030 T.

Iponyxkro- | Ilpousson- —— (nHepIL.- | dKcrOpTa
Bas rpynma | ctBo 2016 T, pI: CTpaT. |B IPOU3BOJ-
cTpar.

crieHapun) |ctee 2030 1.,
CIICHapHN) o,
JACII 7,4 8,3-9,6 2,1-3,4 25-35%
JIBII o
(6e3 MID) 0,4 0,6 0,2 30%
WAPXI 6 4961 | 1325 | 25-40%
OCII 0,8 2,6-3,4 0,8-1,5 30-45%
Tabmuma 3 — IIpoekTel CTPOUTENBCTBA 3aBOJAOB IO
npousBoactsy MJID
Ne | MomHoCTS, Cpoxu
n/n teic.M’/ | TIpenmpusitie, 060opyIoBaHHE peanuzanuu
roj IPOCKTOB
1 200 3AO «PocKutHHBecT» 2018 r.
(Tomckast 0651aCTB)
2 300 OAO «Jlanpaecipom» 2018 1.
3 Komnanus «Kastamonu
400 Entegre» (Typuus) B 093
«Anabyra», Tatapcran
4 «Kponommnan»
(Kanmmuaunrpanckas o6mactp)
Hoseie mnpoumsBoactBa JICII 3asBnensl B bpsHckoH,

Kemeposckoit u Kamyxckoir o6nactsax. Ilpupoct momuocTH
CYIIECTBYIOIMX TNPEANpUATHI oueHmBaeTcs B 0,5 MmaM (C
tekyuux 7,0 mo 7,5 miHM B 2030 1.). s YAOBJIETBOPEHHUS CIIpOCa
B 2030 r. morpelyercs BBOJ JOIMOJHHUTEIBHBIX MOIIHOCTEH IO
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npousBoactBy 0,5-2,1 MIIH.M B 3aBHUCUMOCTM OT CLEHapus
(Tabnwuima 4).

Ta6muua 4 - [IpoeKThl CTPOUTENBCTBA 3aBOJIOB O
npoussoactBy JACII

No  (Motnoc Cpoxu pea-
n/m | e, ThiC. | [lpenmpusrtue, 000pya0OBaHHE JTU3AIAN
M’/rox MIPOEKTOB
1 150 | 3aBog JACII B moc. UTaTka
Tomckoii 0611 2018 T.

2 160 | III' «Coro3-Lentp» (Kamyx-
ckast obnactp) JlnmHud ¢ He-

IPEPBIBHBIM IIPeccoM . 2018 r.
«3UMIICITbLKAMID

3 600 | ITpombrunennas I'pynna
«CBE3A» B AnanaeBckoM OT1I10K€EHO
paiione CBepyI0BCKOH ¢bunancupo
obOmactu Ha 6aze OAO BaHUE
«DaHKOM

4 120 | 3AO «MapuunHckuii
IUINTHBIA KOMOUHATY, 2020 .
Kemepogckas 06:1. (JICIT)

5 PocKutHluBect Acuno 2020 .

3asiBIICHHBIE HOBBIE MOIIIHOCTH (B TOM YHCJIE IIPUBE/ICHHBIE B
tabmmue 5) mo mpomsBoactBy OCII o 2024 1. cocTaBusitoT
3.9 MITH.M". [Ipoextet 3asBienst B XMAO, Kemeposckoii,
Huxeroponckoit, Kwuposckoit  u Bomoroackoit  obnactsx, B
pecniyonukax Kapenusi, bamkoproctan u Bypsatus. 3asBreHHBIX
MOIITHOCTEH XBaTUT A MOKpeITUs crnpoca B 2030 r. B oboux
CLICHApUSIX.

IlockonbKy OCHOBHBIM HCTOYHMKOM pOCTa CIpoca Ha
poccuiickue TMIUTBl OyIyT SKCHOPTHBIE PHIHKKM (B OCHOBHOM,
JaJbHETo 3apy0ekbs), pacroI0KEeHNE HOBBIX IITUTHBIX TPOU3BOJICTB
JOJDKHO TPOM3BOJUTBCS C y4eTOM HE TOJIBKO OJNM30CTH K
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,Z[peBeCHOMy CprI:IO, HO HN OOCTHUXCHUIA HpI/ICMHeMOI‘O ypOBHSI
TPAHCIOPTHBIX 3aTpaT Ha AKCIOPT. DTO JODKHO 00ECTeYrBATHCS
100 3a cueT COo3JaHMs MPOM3BOJCTB BOJU3U TPAHMIl SKCIOPTHHIX
PBIHKOB, JTMOO BOJU3M Pa3BUTHIX JIOTUCTHYECKUX KOHTEHHEPHBIX
Xa0o0B.

Tabnuua 5 — HekoTopble MPOEKTHI CTPOUTENLCTBA 3aBOJIOB
no npousBoacTBy OCII

Cpoxu
Ne | MomHOCTS, HanmenoBanue peanu3sa-
n/m | Thic.M’/TOx IIPEAPUATHS 107041
IIPOCKTOB
1 250 Komnanus «¥Orpa-minm» 2020 r.
OTJIOXKE
H
2 500 Komnanus «Kastamonu
Entegre» (Typuus) 033 2018 r.
«Analyra», TarapcraH.
3 400 Komnanus «Pean-luBect» 2019 .
(Hmxeropockast 0011.)

Crnincox nureparypbl
1. Oruernsle ganusle Pocctata P® 3a 2017 rox.

2. Crparerus pa3BuTus JecHoro kommiekca Poccuiickoit de-
neparuu 10 2030 roga: IIpoexr / Munnpomtopr P®. —2017.
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COCTOSAHUE U IEPCIIEKTUBBI PAZBUTUSA
IMPOU3BOJACTBA JINCTOBBIX IPEBECHbBIX
MATEPUAJIOB U MEBEJIA B PECITYBJIMKE BEJIAPYCbH

UM. TPOILIEB, IO.B. JJOUJIMH — OAO «BUTEECKJJPEB»
1O.B. TOJICTHUK — VII « bP-KOHCAJIT»
HA. MUHUH - IIKTEM OAO «MUHCKIIPOEKTMEBEJIb»

Jleconpompriiienueiid  komruieke  (JIIIK)  Pecrybnuku
bemapych  sBiaseTcs  OUHAMUYHO  PAa3BHUBAIOLICHCA  OTPACIBIO
HApPOJHOTO XO35KCTBA — 3TO 3aKOHYEHHBIN MPOU3BOACTBEHHBIN LUK
OT BBIpAIlMBAaHUSI M 3arOTOBKM Jieca J0 BBIPAOOTKH T'OTOBOM
MPOAYKUHUHU. DTO €IUHBIA LEIbHBIM XO3SMCTBEHHBIM OpraHU3M U B
SKOHOMMYECKOM OTHOIIEHWH, U B IPOU3BOJICTBEHHOM, MU B
mw1aHoBoM. OnTUManbHass MOILIHOCTb, HOPOGHIbL U CTPYKTypa
IIpOM3BOJCTBA, cpoku cymectBoBanusa JIIIK  onpenensrores
BEJIMYMHOM M  TOPOJHBIM COCTAaBOM  CBIPbEBOM 0a3pl  Npu
HEIPEPHIBHOM I10JIb30BAHUU JIECOM.

[lo 3amacam apeBecunsbl U 1uioaau jecoB (180 M u 0,9 ra
Ha YeJIOBEKAa COOTBETCTBEHHO) HAIla CTpaHa BXOJUT B IISATEPKY
munepoB cpenu rocyaapcts Espomnsl. JIIIK crpansl mpeacraBieH
Oonee yeM 5-10 ThICSIUaMH mNpennpusatuil. M3 HUX JOMHHHUPYIOT
MPOM3BOJICTBA JepeBooOpadaThIBatoliel MpoMBIIIIEHHOCTH. Ha ux
JOJII0 TpUXOAMUTCS CBBIE 66 % oOmero obvema NPOIYKIUU
oTpaciu, B TOM yHucie Ha MeOenbHoe — 0KoJio 40 %, CTPOUTENbHBIX
JleTanel U INHUT U3 JpeBecuHbl — okoao 20 % u oxosio 2 % Bcero
obmero obbema oOpabathiBatomeil otpacnu bemapycu. Menee
pa3sBUTa XHMUYECKas IepepaboTKa JPEBECHHbI U  COCTaBJSIET
npumMepHo 21 %, B TOM 4ucie: MPOU3BOACTBO LEIUTIONO3HON Oymaru
U KapToHa npubim3utensHo 8 %, uzaenus u3 Oymaru u kaptoHa — 7
%, OyMakxHas U KapToHHas Tapa — 5 %, necoxumuueckas — 1 %.

Ha  mpemnpustusx  JIIIK ~ Pecnybnuku ~ benapych
npou3BoaAuTCs Oosnee 6 % Bceill MPOAYKIMM MPOMBIIIJIEHHOCTH (B
ctpanax CHI" ot 1 1o 4 %). DkcnopT j1econpoAayKLUU COCTaBIISIET
okoso 7 % Bcero OTe4YeCTBEHHOro »HKcnopra. Ilpm 3TOM
HeonpasaanHo Hu3Kas nouss JIIIK B BBIL, npubnusurensho 4-5 %.
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OcHOBHbIE 3amachl JPEBECUHBl CKOHLEHTPUPOBAHBI B
I'omennckoit (okomno 22,8 %), Munckoit (okono 21 %) u Butebckoit
(oxomo 18 %) oOmactsax. IlpouwsBouctBo ke mnpoxykiuu JITIK
COCpPEIOTOYEHO, B OCHOBHOM, B MmuHCkoi (okomo 32,5 %) u
I'omensckoit (oxono 24 %) obmactsax. B Butebckoii Bcero 7,3 %.
Jlecuctocts Tepputopuu PecnyOnuku bemapych cOCTaBisieT OKOJIO
40 % (B T'omennckoit oOmactu Oomee 45 %). OOmmii 3amac
JIPEBECHHbI COCTaBsieT 1,7 MIpA. M’ HpH 0OOIIeil [IOMAIN JTECHOTO
¢donma 9,5 miH. ra.

Jlns cnpaBku: Tuiomangs teppuropun Pecny6nuku benapych
cocrasisaeT 207,6 ThIC. KM2, IUIOTHOCThL HaceneHus 48 denoBek Ha 1
KM

Brixon roroBoil nmpoaykuuu c 1 M IpeBecuHbl B benapycu
Janek ot onrtuMmansHoro. Hampumep, B @unnsgaaun us 1 M
JpeBecuHbl mpou3BoaaT 166 Teic. posapos CIIIA, B PecryOnuke
benapycs — 73 1bIc. nosmapoB CIIA, To ecTh B 2,2 pa3a MEHbILE.
OnuH W3 mokaszaTeneil ypoBHS pa3BUTHUs oOliecTBa — MOTpebIeHHe
Oymaru u kapToHa Ha ayiry HaceneHus. OHo cocrtasisier 10 300 kr B
pa3BUTBIX cTpaHax, B Pecnybauke bemapycr — He Oonee 50 kr.
[TosToMy mIsi HAac BaXXHO pa3BUTHE IIEJUIIOJIO3HO-OYMaKHOTO
IIPOU3BOJICTBA " JIOBEJICHNE o0miero KOJIMYECTBA
LEJUTIOJIO30COAePIKAIIMX ToIy(padpukaToB (ApEeBECHON Macchl) 10
250 TBIC. T B TOJ, YTO MO3BOJIUT yBEIHUUTH dpdexTuBHOCTH JITIK.
XuMHUUecKass M XUMHKO-MEXaHHuecKas mepepaboTka JpeBECHHBI,
npuMepHo B 30 pa3 yBenuMuMBaeT NPUOBUIH OT HCIHOJIB30BAHHUS
JecHbIX pecypcoB. bonee monmHas mepepaboTKa IpEeBECHOTO CHIPbS
skoHOMUT Jiec. Hampumep, 1 M JICII, W3roToBICHHBIX U3
HU3KOCOPTHOM JIpeBECHHBI, OTXOJOB 3aroTOBKM U NepepadoTKu
JPEBECHOTO CBHIPbS, 3aMeHsieT 3,6 M’ Kpyriaoro meca, a | MuH. M
JBIT moxporo cmocoba mpous3BojACTBa coxpaHseT okono 300 ra
jeca.

JlepeBooOpabatsiBatomiast oTpacib bermapycu mpezcraieHa,
IJIaBHBIM 00Opa3oMm, koHuepHoMm «bemtecOymnpom», VYII  «bP-
Koncant» - Vmpasmsromass kxomnanus XOJAWHIa OpraHU3aluil
nepeBoobpabareiBatomieii mpomeiieHHoctd ¢ 01.04.2016 roma (9
npeanpusTuii). [IponszBoacTBo MebOenu COCPEeIOTOUEHO TaKKe Ha

13



KPYIHBIX BHEBEJIOMCTBEHHBIX MpeanpusaTusax, Takux kak CII
«UYepnsiii-Kpacusiii-beneiity,  «MHBOMIOKeY,  «SABUny, UVYIIII
«Mebenscepucy, OO «lemptan, UTVYII «Apt-Tpuo», OOO
«Maiictpa Knaccuk», «Ommnopuo», «Cryaus K-mebenby, «Mebenb
Axsunon Ctuib», «MebenbHast padbpuka K.B.IT» u apyrue.

B PecniyOnuke benapych GyHKIIHOHUPYIOT 16 COBMECTHBIX U
MHOCTPaHHBIX eI PUITHI epeBo0OpadOTKH, KOTOpBIE
MPOM3BOAAT MUJIOMATEpUaibl, KapTOH, MeOesb, IPEBECHbIC IUIUTHI,
KapOamu10(popMabAETUAHBIE CMOJIBI U APYTHE TOBAPHI.

B necnom ¢onzne bemapycu nocTaTouHO BBICOKMH NMPOLIEHT
MSATKOJIMCTBEHHBIX MOpo (23,2 % - 6epessl, 8,5 % - onbxu, 2,1 % -
OCHHBI). DTOT pecypc ObUT ciabo 3aJEeHCTBOBAH B IPOU3BOJICTBE.
O¢ddexTUBHOCTh €ro HCHOJb30BAHMS H3-32 HU3KOW J00aBOYHOM
CTOMMOCTH OblIa HEJAOCTaTO4YHOW. MchpaBuTh CUTyallMI0 M|
IpU3BaHbl HOBBIE JAepeBO0OpadaThIBAIOIINE MOIIIHOCTU — IUIUTHBIC U
(anepHbBIE TPOU3BOACTBA.

Vka3zom Ilpesunenta Pecnyonuku benapycs ot 18 okrsaOps
2007 . Ne 529 «O HekoTOpblX Mepax IO Ppa3BUTHIO
JepeBooOpadaThIBAOIIEH IIPOMBIILIJIEHHOCTHY OIIPEAEIIEHO
IpoBe/IeHUEe PadOT MO CO3/aHUIO (CTPOUTENBCTBY), TEXHHYECKOMY
NIEPEOCHAICHNIO, MOJIEPHU3ALMN U PEKOHCTPYKIMU TNPOU3BOJICTBA
0a30BbIX opraHuzauuid. Llenp peanu3zanuu  WHBECTHLIMOHHBIX
IPOEKTOB  —  co3daHue  3(P(EeKTUBHBIX U  COBPEMEHHBIX
JIepeBo0OpabaThIBAIOIINX IPOU3BOJICTB, o0ecreYnBaroIuX
KOMIUIEKCHO€ U  pallMOHAJIbHOE  HCIOJIb30BAaHUE JIPEBECHHBI,
3aCHCTBOBAaHME M COXPAaHEHHME PECYPCHOTO U  KaJpOBOIrO
NOTEHIMaNa Uil OCBOGHMS BBIYCKA KOHKYPEHTOCIOCOOHON
HKCIIOPTOOPHUEHTUPOBAHHOM MPOAYKIUH. MonepHu3zanus
JepeBooOpabaThIBatoleil MpoMBINITIeHHOCTH, HayaTtas B 2008 rony,
obonutace B 1 mupa. eBpo. Cpoku morameHus KpeauTOB U CPOKU
peann3aniy HHBECTUIIMOHHBIX MPOEKTOB, B COOTBETCTBUU C YKa30M
Ne 160 ot 09.04.2015 r., mpoasieHs emie Ha 5 JeT U 00s3aTeNbCTBA
OpeanpusTHiA nepes 6aHKaMu MOTYT pacTsHyTbes 0 2029-2030 rr.

[Tpon3BoACTBEHHAST MOIHOCTh MHBECTUIIMOHHBIX IMPOEKTOB
0a30BbIX OpraHu3aluii npeacTaBieHa B Tadnuue 1.
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Tabnuua 1 - [Ipon3BoacTBEHHAsI MOITHOCTH MHBECTUIIMOHHBIX IPOEKTOB 0a30BbIX OpraHU3aIUi

HaunmeHoBaHue HanmeHoBaHMe IpOeKTa IIpousBoacrBeHHas
Ne OpraHu3auuu MOIIHOCTH
n/n
1 | OAO «MBaueBuyapen» [Tpouzsoacteo it JICII 250 TEIC. M3/FO,Z[
2 | OAO «bopuconipeB» IIpounsBoacteo mmut MJ(D 60 ThIC. M /TOL
3 | OAO «Burebckapen» [Ipouzsoacteo it MO, 140 thIC. M/TOX
B T.Y. JINHMS HATIOJIBHBIX MOKPBITUN | 2,5 MJH. M>/rozt
4 | OAO «Peuunnanpen» [Ipouzeoacteo mmt JJCIT 200 TEIC. M3/FO,Z[
5 | OAO «®anJJOK» [Tpouzsoacteo it JJCII 30 THIC. M3/FO,Z[
6 | I'TI «Mossipsckuit/TOK» | ITponssoacTso u3omsuoHHeX JBIT | 230 Thic. M/rox
7 | OAO «I'omenbapeB» [Tpoussoacteo it MJ(D, 150 THIC. M3/FO,Z[
B T.Y. JINHUS HATIOJIbHBIX MOKPBITHUI | 8 MIIH. M>/roz
8 | OAO «MoctoBapeB» [Tpowussoacteo it M/(D, 150 TEBIC. M3/FO,Z[

B T.4. JIMHHUSA HAIIOJIbHBIX HOKpBITI/Iﬁ

4.5 M. M°/ron
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O6Bembl IIPOM3BOJICTBA IPEANPUATHN KOHILIEpHa
«bemnecoymmpom» 3a 2014-2017 roxel npeacTaBieHsl B Ta0UIE 2.

3arpy3ka MpPOU3BOACTBEHHBIX MOIIHOCTEH MpeanpusTUH
KoHIepHa «bemnecoOymnpom» 3a 2017 roz npencraBineHa B Tabiuie
3.

OcHOBHasi IpUYMHA HU3KOM 3arpy3kM MOIIHOCTEH —
CHIJKEHUME €MKOCTM MupoBoro, Poccuiickoro, YKpanHCKOro
NOTPEOUTENLCKUX PHIHKOB JPEBECHBIX IUIUT U phiHKa cTpan EADC.

B CcoBOKymHOCTM  MOIIHOCTH  MOJEPHU3UPOBAHHBIX
NpEANpPUITH B HACTOsSIIEe BpeMsl COCTaBisAsoT 1,5 MuH. M’
npeBecHOBONOKHUCTRIX T (MJID/X]IB), Gomee 1,8 wmumH. M’
npesecHocTpykeunbix T (JACII), 1,1 mmH. M’ H30ISIHOHHBIX
JPEBECHOBOJIOKHUCTBIX U OPUEHTHUPOBAHO-CTPY)KEUHBIX  IUIMT
(UIBIT/OCB), a taxxe 290 Teicsa M° aHepsl. ITO 06mme 06bEMbI
¢ yueroM Kponommnan u BMI" Unnyctpu.

Momnoct  koHuepHa «bemnecOymrnpoma» 1mpu  3TOM
cocraBisaior: JCII— 510 ThIC. M3; JIBII — 610 ThIC. M3; danepa — 280

3 2
TBIC. M’; JJAMUHHPOBAHHbIE HAMOJIbHbIE MOKpBITUSA — 15,1 MIH. M7;

UJIBII — 230 TbIC. M.

[Tpou3BosacTBO Mebenu — OCHOBA JIepeBO0OpabaThIBAOLICH
[IPOMBIIUIEHHOCTU PecnyOauku benapycs, [IO3BOJIAIOLLAS
MaKCHUMaJIbHO TiepepadaThiBaTh ChIPbE HAa TEPPUTOPHMU CTpPaHbI U
HKCTIIOPTUPOBATh TOTOBYIO MPOAYKIIMIO C BBICOKOW J100aBIEHHOU
cTouMOCThI0. benopycckast Mebenb — 3TO y)ke BHU3UTHAs KapTOUKa,
IIPEJICTABIISIIONIAS HALLy CTPaHy.

[TpousBoncTtBo  mebGenmn B Pecnybnmke — bemapychk
OCYLIECTBIISIOT mopsinka 600 mnpeanpusTuil pazauyHbIX  (HopMm
COOCTBEHHOCTH, 19 M3 KOTOpPHIX BXOAAT B COCTaB KOHIEpHA
«bennecoOymnpom». OHHM  TPOM3BOMAT OKOJIO OJHOM  TpeTu
BbIITyckaeMoi B pecryOnuke mebenu (33,1 %).

Bcero wMebenbHas mpoayKuus TMpeanpUsTHR KOHIIEpHA
AKCIIOPTUPYETCS B 34 CTpaHBbI.

OKCIOpT MO BCEM BHAAM MNPOAYKIMHM MPEANpUATHN
KOHIIepHa oxBaTbiBaeT 6osee 50 crpan. B 2017 rogy oH cocraBui
400 mun. gomnapoB CILIA, uto Ha 42 % Gounbire, yem B 2016 romy.
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Tabmuua 2 - O6beMbl TPOU3BOICTBA MPEANIPUATHH KOHIEpHA «bemnecOyMmpom»

IIpeanpusitue O0bem npousBoaCTBA
204 [ 2015 [ 2016 | 2017
danepa KJjeeHas, ThIC. M’
Bopucosapes 0,0 2,9 0,5 8,4
I'omenbpes 10,6 10,1 10,9 25,1
Mocroapes 46,7 28,0 24,9 44 4
Peunnanpen 14,9 23,5 23,8 36,1
®anJIOK 26,1 18,9 17,3 34,4
[Tunckapes 71,6 74,8 91,8 96,3
BCEI'O 169,9 158,2 169,2 2447
JlpeBecHOCTpY:Ke4Hble IINTHI, ThIC. M
Burebckapen 29,5 12,6 2,5 0,0
Peunniagpes 45,0 79,2 147.,4 214,2
®anJIOK 1,8 1,4 2,0 17,5
WBaneBnuapen 329.8 302,1 305.5 322.8
BCEI'O 406,1 395,3 4574 554,5
JIpeBeCHOBOJIOKHUCThIE IUINTHI, YCJI. THIC. M
Boprcosnpes 7622 12569 11843 14965
Burebckapen 12399 10479 7951 15929
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[Ipopomxenue Tadbauubl 2

IIpeanpusitue O0bem npou3BoaACTBA
2014 2015 2016 2017
I'omenbapen 0 9089 21921 38480
MocToBpeB 407 10022 16758 33300
Bbopucosckuit JIOK 21061 16926 14789 16722
BCET'O 41489 59085 73262 119396
JApeBecnoBosiokaucroie miuThl U/ABII, ycia. ThIC. M
Mossipckuii JIOK 308 265 279 377
BCEI'O 308 265 279 377
MeGen MJIH. pYO. (10 ThIC. py0. (mocJe
’ ACHOMUHALMH) ACHOMUHALMH)

Bobpyiickmebennb 113169 99320 10436 12536
bopucosapes 3177 0 0 0
['omenbapen 132317 79486 8440 8926
Tomennckan mebenbnas  ¢ad- 201824 220628 22449 23451
puka «IIporpeccy

3oB-JIEH-EBpomebens 755240 703476 38607 49239
MBanesnuapes 0 2155 988 1956
Jlunckas meOenpHas Gadpuka 48458 49644 2793 2735
MunckMeOeb 51670 42295 0 0




[Ipopomxenue Tadbauubl 2

IIpeanpusitue O0bem npou3BoaACTBA
2014 2015 2016 2017

MuHCKIIpoeKTMeOenb 26578 18914 4109 4537
MorwuseBapen 20424 22882 2525 2318
Mosbipckuii JOK 28917 26811 2508 3060
Mosbipbiiec 10025 10059 1379 1078
Mouoneqnomedens 339329 355367 36696 39263
MocTtoBzpes 13964 11960 501 303
[TuHCKIpeB 1203774 1290599 141124 145122
Peunnianpes 8510 13793 1262 1662
Pyxancias mebenras 45147 42509 2030 524
¢babpuka

Crnonnmme0eIb 165600 187342 18325 21851
CocHoBbili bop 3262 0 0 0
®an/IOK 9012 9971 1767 2319
BCEI'O 3180397 3187211 295939 320880
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Tabmuuma 3 - 3arpy3ka TOpPOU3BOJACTBEHHBIX  MOIIMHOCTEH  MPEINPUATHA

«bennecoymmnpom» 3a 2017 rog

Hpexnpusitue YcraHoB/ieHHast O0bem IIpoueHT MCOAB30BAHMS
MOIIHOCTh NPOM3BOACTBA MOIIHOCTEH
Danepa KJjeeHas, ThIC. M’

Ipeanpusitusa XoaauHra
bopucosapes 27 8,4 31,1
['omenbnpes 45 25,1 55,8
MocToBapes 50 44 4 88,8
Peunnanpen 42 36,1 86,0
®anJIOK 50 34,4 68,8
UTOro 214 148,4 69,3

IIpeanpusiTus KOHLEPHA
[Tunckapes 100 96,3 96,3
UTOoro 100 96,3 96,3
BCEI'O 314 244,7 77,9

JIpeBecHOCTPY:KeUHbIe IIHTDI, ThIC. M

Ipeanpusitusa XoaauHra
BureOckapes 34 0 0,0
Peunniagpen 200 2142 107,1
®anJIOK 30 17,5 58,3
NTOI'O 264 231,7 87,8
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[Iponomxenue Tadbauisl 3

IIpeanpusitue YcraHnoBjieHHast O0bem IIpoueHT MCmoIL30BaHUSA
MOIIHOCTh NPOM3BOACTBA MOIIHOCTEH
IpeanpusiTus KOHIEPHA
NBanesnyapes 250 322.8 129,1
UTOro 250 322,8 129,1
BCEI'O 514 554,5 107,9
JIpeBeCcHOBOJOKHHCTBIE ILTHThI, YC/I. ThIC. M
Ipeanpusitusa XoaauHra
bopucosapes 18750 14965 79,8
ButeOckapes 25125 15929 63,4
I'omenbapes 42700 38480 90,1
MocToBapes 32300 33300 103,1
UTOoro 118875 102674 86,4
IIpeanpusiTus KOHLIEPHA
Bbopucosckuit JIOK 21900 16722 76,4
UTOro 21900 16722 76,4
BCEI'O 140775 119396 84,8
JpeBecnoBonoknucroie miuTsl U/ABII, ycia. ThIc. M

IIpeanpusiTus X0JAUHIa
Mossipckuii JIOK 5330 377 7,1
BCEI'O 5330 377 7,1
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Okcnopt B Poccuto cocrasnsier 6onee 50 % Bcero skcmopra
crpanbl, [lonbmry — okono 10 %, I'epmanuio — 6onee 6 %, cTpaHbl
bantun — oxono 10 %, Kazaxcran — okono 6 %, YkpauHy — OKoJio
1,5 %, npyrue ctpansl — 6onee 18 %.

Ha nomo meGenu npuxonutcst okojo 32 % BCero 3KCrIopra
OTpaciiy, JIECO3aroTOBOK M mwiIomarepuaioB — okoyo 30 %,
CTOJSIPHBIX HW3JeNuil — okoimo 25 %, KapTOHHO-OyMa)KHYIO
npoAyKIHio — okosio 11 %, morpedurenbckue TOBapbl U3 IPEBECHUHBI
— 0ko0510 4 %.

benapycw skcroptupyer 6onee 35 % oObeMa MpOU3BOICTBA
JCII, 6omnee 23 % danepsr, okono 12 % JBIL. Oxomno 80 %
mpou3BoJicTBa MeOenmu mocrasinsercss B Poccuro, B Kazaxcran — 11
%, B I'epmannto — okono 5 %, Bo dpanuuto — okoso 1,5 %, B
[Tonbury — okono 1 %, B qpyrue ctpanbl — okoio 3 %.

IInanupyercss exerogHslii MpUpPOCT 3Kcmopra Ha 3-5 % c
OJIHOBPEMEHHBIM CHWXK€HUEM umnopra a0 1-2 % 3a cuer
peanuzanuu MEpPOTPUATHHA IPOTPaMMBbI MO/JICpHU3ALIUU
JepeBo0OpabaThIBAIOIIUX IPEIITPUITHI u BBIITyCKa
MMIIOPTO3aMELIAOEd U DKCIOPTOOPUEHTUPOBAHHOW INPOAYKIIHH,
COOTBETCTBYIOLIEH 0 KaueCTBY MUPOBBIM aHasioram. IIpu stom 75
% TNpOU3BOAMMOM MPOIYKIMHM IPENNOJaracTcs peaJln30BbIBATh HA

IKCTOPT.
OcCHOBHEIE CTpaHbI-UMITOPTEPHI MPOAYKIHH
nepeBoobpabotku — Poccus, Vkpaumna, Wranums, Opanuus,

I'epmanus, [loneima, crpans! bantuu u npyrue. Ummnopr B 2014 rony
cocraBun 478 wmaH. nomtapoB CIIA u umeer TEHACHLUHIO K
cokpamenuto. Ha nomo Poccun npuxoautes okono 60 % mumnopra,
JoJist YKpauHbl cocTaBiisieT okosio 15 %, 'epmanun — okomno 11 %,
ITosnbmm — okono 12 %, crpan bantun — okono 2 %, Ipyrux cTpas —
okoJi0 2 %.

60 % uMHopTa NPUXOAMUTCS Ha KapTOHHO-OyMa)kKHbIE
uwnenusi, 23 % - Ha cromspHble u3genus, Oomee 11 % - mebens,
JipeBecuHa U nujomarepuansl 1,2 u 2,5 % cOOTBETCTBEHHO.

B cootBercTBUU ¢ «OCHOBHBIMH TOJIOKEHUSIMU MPOTPAMMBbI
COIMAIIbHO-9KOHOMHYECKOTO pa3BuTusi PecnyOnuku benapych Ha
2016-2020 roapl» riuaBHas LieNib Pa3BUTHS CTPAHbl — IMOBBIIICHHE

22



KauecTBa JKU3HU HaceJleHus Ha OCHOBE pocta
KOHKYPEHTOCTIOCOOHOCTH SKOHOMHKH, MPUBJICUCHHE MHBECTULIMN U
MHBECTULIMOHHOTO Pa3BUTHSL.

OgHMM W3 OCHOBHBIX NPUOPUTETOB I JOCTKEHUS
IIOCTABJICHHBIX LE€Jell Ha TEKYyIIyl0 IATUIETKY — ODKCHOPT, Kak
OCHOBAa Hallell HSKOHOMMKH, IIOCTYIUIEHUS BaJIIOTBl B CTpaHy,
OpUOBIIM - NOPEANPUSATHIM, HAJOroB - B Oromker. 3a cyer
BBIIIOJIHEHUS] MHBECTULMOHHBIX IPOEKTOB ILIAHUPYETCS JIOBECTH
o0bem okcropra A0 1,5 mupa. nommapo CIHA, B 2,4 pasa
npesblatonnii yposens 2013 roaa.

Iyt OoCTUKEHMS, THCTPYMEHTHI DKOHOMUYECKOH ITOJIUTUKU
3aKJIIOYAIOTCSl B CHIDKEHUMM 3aTpaT M IIOBBIIIEHMM KayecTBa
npoaykiuu.  OcoOoe  BHuMaHue  Oyzxer  oOpamieHo  Ha
COBEPILECHCTBOBAHME CHUCTEM YIPABJICHUSA KadeCTBOM, YHU(DUKAIIUU
THITA c¢ TpeOGoBaHUSAMHU MEXIYHAPOJIHBIX CTAHAAPTOB, YCHUIICHUS
KOHTPOJIS 32 KAUECTBOM BBIIIOJIHEHUS OTPACIIEBBIX TEXHOJIOTHUECKUX
perinaMeHToB. [loBBIIEHHE KOHKYPEHTOCIIOCOOHOCTH U CO3/IaHUe
9KCIOPTOOPUEHTUPOBAHHBIX MPOU3BOJCTB — KIIIOY K IPOU3BOJCTBY
MMIIOPTO3aMEeLIAoEN IIPOLYKIUU.

Bbixoq Ha TOJHYIO MOIIHOCTH MOJEPHHU3MPOBAHHBIX
MPOU3BOJICTB B  JIePeBOOOpaOOTKE U  IMEIUTFOJIO3HO-OyMaKHOM
IIPOMBIIIJIEHHOCTH TO3BOJUT yBenuuuTh ¢ 42 % no 60 % pomro
OPOAYKIMM TIyOOKOH mepepaboTKU JIpeBECMHBI U 3aMECTHUTh
HKCTIIOPT JPEBECHOIO CHIPhS MPOIYKIMEH ¢ BBICOKOHM N00aBIeHHON
croumocthio. IlonHast u >¢dexkTuBHas nepepaboTka JpPEeBECUHBI U
OJIHOBPEMEHHO cOepeKeHHe Jieca — JIBE KIIIOUEBbIe 3a7aull B JIECHOU
orpacau. byner cdopMHupoBaH TMONHOLIEHHBIA pPBIHOK JIECHBIX
pecypcos, MIOJIHOCTBIO obecrieynBaromuni noTpeOHOCTH
OTEUYECTBEHHOM JIepeBO0OPa0aTHIBAIOIIEH U LIEUTIOII03HO-0yMaXHO
NPOMBIIUICHHOCTH. [ImaHupyercst oOecnmeuuTh B KHWJIMIIHOM
CTPOUTENBCTBE LIMPOKOE IIPUMEHEHNE OTEUECTBEHHBIX
CTPOUTENIBHBIX ~ MaTe€pUaloB €  BBICOKUMHU  TEXHHUYECKUMH
xapaktepuctukamu 10 85 % B 2020 romy nans BO3BEIEHUSA
HSHEProA(PPEKTUBHBIX U  PECYPCOIKOHOMHYHBIX, IKOJOTUYECKU
YUCTBIX 3JaHUU U coopyxeHuil. B coorBerctBumn ¢ IIpoTtokonom
Komuccun no Bonpocam npomsiiieHHOW noauTuku ot 03.05.2017
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r. Ne 07/39 np., m.2, BHOCATCA HM3MEHEHHUS B peallu3yeMmble U
paspabaTbiBacMble TPOEKTHI, THUIIOBBIE MpPOEKTh, B IlepedyeHb
00si3aTeNbHBIX K  CepTU(UKALUU  MaTepUaNoB JUIS  OTACIKHU
JAMUHUPOBAHHBIMU  HAIOJBHBIMU  MOKPBITHSAMU  OEIOPYCCKOT0o
MIPOU3BOJICTBA OOBEKTOB JKWJIMIIHOTO M COLUATBHO-TPAXKIAHCKOTO
HazHayeHUs. B 3TOT mnepeueHb BOLUIO TAaK)XKE HCIIOIb30BAHHUE B
ctpourensctse JCIT u JABIL

ITpesunenrom Pecnyonuku benapycs Jlykamenko A.I'. Ha 5-
oM Bcebenopycckom HapogHom coOpanuu 22 utons 2016 roma
IIOCTAaBJIEHA  3ajadya  Iepe]  KPYNHbBIMH  IPOMBILUIEHHBIMU
O00BEIMHEHUSAMH M HAYYHBIMHU OpPraHM3ALUSMHU O CO3/aHUU HOBBIX
MaTepUajgoB, B TOM YHCJIE AaCCOPTHUMEHTA JIPEBECHO-IIJIMTHON
npoaykiuu. bonee noapoOHas nHpopMaIs 0 COCTOSIHUM Pa3BUTHUS
oTpaciu coaepxurcs B [1-4].

Pecnybnuka benapych mnpousBoguT KapOaMuiHble, IS
uzrotoBnenus JCII, MI®, kneenbix aeraneii mebenu, danepsl, u
MeJIaMHUHOBBIE cMOJibl g Bojocroiikux JICII, MIAD/XID.
CylecTByrolM€ MOIIHOCTH  IO3BOJISIIOT  MOJHOCTBIO  3aKPBITh
noTpeOHOCTh MIUTHBIX Mpou3BoACTB B KOC u MK®C. Onnako 1o
pazHbiM  mpuunHam  4yactb K®OC BBozurca w3 Poccum. g
n3rorosneHust JIBII MokppiM crocob6oM ucmnonb3yercss (eHosbHas
cmoiia, 3akynaemas B Poccuum. B Hacrosiiee BpeMs BBIIAHO
TEXHUYECKOE 3aJjaHHe Ha MPOU3BOACTBO (DEHOJBHOW CMOJBI JUIs
JABII Ha OOO «Kponoxem», 1. MoruneB. OcHOBHbIE
npomsBoautenu K®C B  Pecnybmuke bemapyce — OAO
«Peunnanpe», OAO «MocroBapeB», OAO «UBaneBuuuapeny»,
OAO «Butebekape», OAO «Jlecoxumuk», OO0 «KpoHoxem» u

JpyrHe.

OCHOBHBIE TNPHOPUTETHl Ui  Pa3BUTUS  OEJIOPYCCKOM
JIepeBo0OpabOTKM  —  JalbpHeiiee  pa3BUTHE  NPOM3BOJCTB,
COXpaHEHHE " YKpEIJIEHHUE TPYIAOBBIX KOJIJICKTUBOB,
CTUMYJIMPOBAHUE HWHBECTULMOHHON  aKTUBHOCTH, IIOBBIILIECHUE
3P PEeKTUBHOCTH HAy4YHO-UCCJIEN0BATENIbCKUX " OTIBITHO-

KOHCTPYKTOPCKHX pa60T o CO3JaHUI0 HOBBIX BHUAOB NPOAYKIHH, a
TAaKXC (I)OpMHpOBaHI/Ie «3EJICHOM» 9KOHOMUMKH, 683HPyIOIHeI>'ICH Ha
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SHeprocOepeKEHNHU, BHEIPCHUH DKOJIOTHMYECKUX TEXHOJOTHH U Ha
3(GEKTUBHBIX TEXHOJIOTHUSX.
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HOPMATHUBHO-METOANYECKOE OBECIIEYHEHHUE
BE3OITACHOCTHU APEBECHBIX IIVIUT

B.B. KUCJIBIH - HTO opesnpom
Uznooncenvt nonoscenuss cmanoapma HTO opesnpom
B mponecce M3rotoBiieHUs U MPUMEHEHHUS JIPEBECHBIX IUTUT
OHM BBIACIAIOT PA3TUYHbIE XHUMUYECKHE BEIECTBA, HEraTUBHO
BIIMSIOLIME HA YEIOBEKA U OKPYXKAIOIIYIO Cpely. JTO CO3Jano Ipo-

OneMy OILICHKM W HOPMHPOBAHHS 3THX BPEIHBIX BBIICICHUH, KOTO-
pble UCCIEeNyIOTCd U 00CYKIAI0TCS HECKOJIBKO JECATUIIETHH, MpH-
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HUMAIOTCSl ¥ TIPUMEHSIIOTCS Pa3jINYHbIC YACTHBIE PEIICHUs MPU OT-
CYTCTBUU IIPHU 3TOM €JUHOI'O METOI0JIOTHUECKOTO MOX0/a.

JIns neTanbHOTrO aHanu3a MpoOJIeMbl, C y4EeTOM peKOMEeHMa-
il npensiaymei kondepenuuu, IlpaBnenne HTO nepeBooOpada-
THIBAIOIICH MPOMBIIIJICHHOCTH B WHUIIMATUBHOM TOPSIKE CHOPMU-
poBajo BpeMeHHbIM TBopueckuid koJuiekTuB (BTK) u3 yueHbix u
cnenuanuctoB otpaciu. OcHoBHoe BHUMaHue wieHbl BTK ynemnu
COCTOSIHUIO JKOJOTMYECKOH M XMMHUYECKOH 0e30IacHOCTH JApeBec-
HBIX TUIUT.

[Tpo6nema Ge30MacHOCTH IPEBECHBIX IUIUT UMEET MHOTO ac-
IIEKTOB: OTCYTCTBHE €IMHOTO IEPEYHS XMMHUYECKUX BpEIHBIX Be-
LIECTB, BBIACIIAEMBIX U3 JIPEBECHBIX IIJIUT, OTCYTCTBHUE OLIEHKH CO-
BMECTHOTO (KyMYJISITUBHOTO) BIUSHHSI STUX BEIIECTB Ha YEIOBEKA U
OKpYXAaIOIYI0 Cpey, OTCYTCTBHE OOOCHOBAHUS IMPEENIbHO JOIYC-
tuMbIX KoHIeHTpanuil (I1/IK) BpenHbIX BemiecTB B BO3IyXe MOMeE-
IIEHUH, OTCYTCTBUE METOJOB OIPEJENICHUs] U CIOCOOOB OrpaHuye-
HUS BBIJICNICHUN HA BCEX CTAAUSX MPOU3BOJICTBA U MMPUMEHEHUS Jpe-
BECHBIX IUIUT, X Kiaccudukanuu no odecneuenuto [1JK u Brus-
Huto BennunHbl [1/IK Ha croumocTs it u ap.

BaxabIM acmiekToM MpoOJIeMBbl B YCIOBHUSX PHIHOYHBIX OT-
HOIIICHUH TaK K€ SBJISETCS MPABOBOE MOJIOKEHUE 3aKa3urKa (MOTpe-
ouTens) IPeBECHBIX ILITUT.

YacTHble pelieHuss B TaKOW CUTyallud HE TOJIBKO Manodg-
(eKTHUBHBI, HO U MOTYT OBITh MPOTHBOPEUYMBBIMU. Tak, NEHCTBYIO-
umi ¢ 1 uronsa 2014 r. Texunueckuii pernameHT TaM0KEHHOTO COMO-
3a TP TC 025/2012 «O 6e3omacHOCTH MeOETBLHOW MPOIAYKIIUH» YC-
TaHOBWJI, YTO BbIAENEHUS (popManbaeruaa u3 NpuMEHsIeMbIX B U3JIe-
NHSIX MeGenH JPeBECHBIX ILUIAT He JOIDKHBI mpeBbimars 0,01 mr/m’
BO31yxa noMeuieHuii. Ho BBeneHHBIE ¢ ATOM e AAaThl MEKIocynap-
ctBerHble (g ctpan CHI') I'OCTsl Ha OpeBecHO-CTPY)KEUHbIE U
JPEBECHO-BOJIOKHUCTHIC TITUTHI, TPUMEHSIEMbIE B MEOCTbHBIX MPOU3-
BOJICTBAX, ONPENAEISAIOT ATY HOPMY, IIPEBBIILIAIOLIYI0 YCTaHOBIIEHHYIO
TexpernameHToM TaMokeHHOTO coto3a B 6osiee uem B 12 (!) pas, T.e.
710 0,124 Mr/m’. B 9THX YCTOBHSAX 3aKa3YHKM IPEBECHBIX ILIHT — Me-
OenbHBIC TPEANPUATHS BBIHYKICHBI 3aIIHIIATh JIPEBECHBIC IITUTHI
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BCEBO3MOKHBIMH MOKPBITHAMH, JINO0 mpuMeHsTh uThl 1o I'OCT u,
TEM CaMbIM, HapyLIaTh PErIaMeHT TaMOKEHHOTrO COI03a.

Hrorom pabotsl BTK crano pemenue IlpaBnenus o neneco-
00pa3HOCTH pa3pabOTKH HOPMAaTUBHO-METOANYECKOTO JOKYMEHTA —
crangapra CTO HTO AII «Ilnuter apeBecusie. OCHOBHBIE TpeOOBa-
HUS 00ecreueHHs] SKOJIOTHYECKOH M XMMUYECKOH Oe301acHOCTH.
Takoe pemenue 6a3upoBanoch Ha nonoxxkeHusx dexepanbHOro 3a-
KoHa «O TEXHUYECKOM PETYIHPOBAHUNY, TIO3BOJISIONINX pa3padaThi-
BaTh ctagaapTel opranm3auuii (CTO) mo pesynabraraM Hay4HBIX HC-
CJIEJOBaHMM, U ydUThIBAJIO NpakTUKy co3nanus CTO namumm HTO.

Pazpabotannsiii crangapt (CTO HTO MAI1-9-2017) onpene-
JsieT OOIMi METOJO0JIOTMYECKUH TMOAXO0J K PEIICHUI0 aKTyaJbHOU
po0OJIeMBbl U PErIaMEeHTHUPYET OCHOBHBIE MOJIOKEHUS TAKOTO TOJXO-
na:

- KJIacCU(IMKAIUIO IPEBECHBIX IUIUT MO YPOBHIO UX Oe3ormac-
HOCTH (BBIIIE, HIPKE HOPMAaTUBHBIX 3HAYEHUH U COOTBETCTBHE MM) C
COOTBETCTBYIOIIMM PaH)XKMPOBAHUEM MX CTOMMOCTH, a TaK )K€ M0 BU-
Jly 3aIIMIIEHHOCTH MOBEPXHOCTEM IUIMT (3allMILEHHBbIE U HE3allH-
IICHHBIC),

- IPUOPUTETHOE, B COOTBETCTBUM € ['pak1TaHCKUM KOJEKCOM
Poccuiickoit deneparnu, MoioKeHUE 3aKa3ynuKa B JOTOBOPHBIX OT-
HOILIEHUAX C U3TOTOBUTEISIMH IPEBECHBIX IIJIUT;

- OLIEHKY M KOHTpOJIb TapaMeTpoB O€30MacHOCTH Ha BCEX
CTaJUAX LIMKJIA CYIIECTBOBAHUS IPEBECHBIX IUIUT — OT U3TOTOBJICHUS
JI0 YTHJIN3AlLlHuH;

- IO0JIHOE MH(OpPMAIIMOHHO-CIIpaBOYHOE obecrieueHue (B pas-
Jienax rnacnopTa WM HHCTPYKLMHU) KaK U3TOTOBJIEHHBIX MapTHH ape-
BECHBIX IUIUT, TaK U M3JENUN C UX MPUMEHEHHEM, B YaCTHOCTH, B
MeOenu;

- HEOOXOIUMOCTh HOPMHUPOBAHMS HACBHIIIEHHOCTH HOMeIIe-
HUN U3AETUSAMH U3 APEBECHBIX IUIMUT U KYMYJISTHUBHOTO BIIHMSHUA
BPE/IHBIX BBICTICHUM.

CranzapT He paclpoCTpaHsAeTCs Ha TEXHUYECKUe TpeOOBaHUS
K JIpEBECHBIM IUTUTaM M METO/bl UX UCHbITaHUN. Ero npoekr paccel-
Jancs NpeanpUsATHsIM U OPraHU3alUsAM U He IMOJY4YHJ OTpULATElb-
HBIX OT3BIBOB.
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CraHIapT MO3BOJHT YCTPAHUTH CYIIECTBYIOIIUE Pa3HOTIACHS
MEXIY M3TOTOBHTEISIMU M MOTPEOUTENIIMH PEBECHBIX IUIUT U CO3-
JaTh KOMIUICKCHBIH METOJOJIOTHYECKUN TOAXO/A K PEIICHHIO aKTy-
QIIbHOU TIPOOJIEMBI IPEBECHOIUIMTHOM OTPaCIy 1epeBOOOPAOOTKH.

B 2018 r. crannmapr pacceutaercs IlpaBnennem HTO npes-
IPOM I10 3asBKaM 3aHHTEPECOBAHHBIX CTPYKTYP VIS €0 T0OPOBOIIb-
HOTO OCBOCHHSI ¥ IPUMEHEHUSL.

YCJIOBUSA MPU3HAHUS ITIPOTOKO.JIOB
HCIIBITAHUN AKKPEJIUTOBAHHOM
HCHIBITATEJIBHOM JIABOPATOPUH HA
MEXJIYHAPOJJHOM PBIHKE

B.A. BAPJ[OHOB - O0OO «JIECCEPTHUKA»

30 okta06ps 2017 roma DenepanbHas ciyxba PO 1o
akkpeautanuu («Pocakkpemuranusi») npunara B cocta MNIJIAK
(anrn. ILAC — International Laboratory Accreditation Cooperation) —
MEXJIyHapOAHON OpraHM3aluu [0 aKKpeIuTalMH JiabopaTopuii,
KoTopasi co3gaHa B 1977 rony uis pa3BUTHsL MEXIYHApOJHOTO
COTPYJHHMUYECTBA B LIEISAX COACHUCTBUS PA3BUTHUIO TOPrOBIM ITyTEM
MPOABWKECHUS pe3yabTaToB UCTBITAaHUN  J1abopaTopuii,
aKKpeAUTOBaHHBIX B 3ToH cucreMe. B 1996 rony MIIAK nomyuun
cratyc O(QHUIMAIBHOTO MPEACTABUTENS, TJIABHOH IENbI0 KOTOPOTO
ABIIAETCSl YCTAaHOBIIEHUE CBSI3€M MEXJy OpraHaMu 110 aKKpeIUTaluu
o BceMy mupy. Cornamenune MJIAK — 310 pe3ynbTar MHOTOJIETHEN
HarnpsHKEeHHOU paboTHI.

Tak, 2 HOs0ps 2000 roma B Bammunrrone 36 opraHoB 1o
akkpeauranuu u3 28 crtpaH noanucanu CoryialmeHue O B3aMHOM
npusHanun MJIAK (B nacrosmee Bpems k MJIAK npucoenunmnnocs
80 opranoB mo akkpenutanuu u3 64 ctpan). CoriamieHue BCTYMUIIO
B cuiy 31 sauBaps 2001 roma. Cormamenune MJIAK nomoraer
Pa3BUTHIO MEXIYHAPOAHOW TOPrOBOM CUCTEMBI IYTEM IPU3HAHUS
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pe3yIbTaTOB HCHBITAHUN, MOJIYYEHHBIX B J1a0OpaTOPHSIX pPa3HBIX
CTpaH.

N3 poccuiickux OpraHoB IO AaKKpPEIUTAlMM YYaCTHUKOM
cornamenus MJIIAK ¢ 2004 roma sBistercs Accoluarnys
AQHAINTUYECKUX LEHTPOB «AHAJINTUKA», KOTOpas BBIIOIHAET
(GyHKIIMU OpraHa Mo akKKpeIuTalWuu aHAJTUTHYECKHX JIAOopaTopuil B
o0JacTH  MPUKIAJHOM  AHAJUTUYECKOH  XUMHH € IIEJIBIO
MEXAYHApOAHOIO IPU3HAHUS UX IIPOTOKOJIOB UCIIBITAHUM.

Berymnenne B MJIAK  aBrOmMaruyecku He  O3HAdaeT
cBOOOJHOTO OOpamieHuss TOBApOB, MOCKOJbKY TpeOOBaHUS K
IPOAYKIMH M METOJaM €€ HCCIEJOBaHUsI MOTYT CYILECTBEHHO
OTJIMYATHCS Y pa3HBIX CTpaH. PeanbHOe mpu3HAHUE CEPTH(PHUKATOB
MOXeT ObITh obecrieueHO MO0 B Tpenenax pPeruoHaJbHbIX
oOvequHeHnii THNa EBpa3uiicKOro SKOHOMHUYECKOTO COK03a, TIe
enuHoOoOpa3Has MpolLeAypa aKKpeIUTallud MOJKpeIUIeHa eIle |
HKBUBAJICHTHBIMU TPEOOBaHUSAMH B IPYruX cepax NesTeabHOCTH,
WIM K€ 3a CUET 3aKJIFOYEHUS] COOTBETCTBYIOLINX COTJIAIIEHUH.

ITo nannbiM DenepanbHOil cimyx0bl PO mo akkpeauranuu
«Pocakkpeauranus» B onvmxaitmue ronsl B cuctemy MIIAK cmoryt
BCTYNUTH 0K0JI0 30 % poCCHICKUX aKKPEIUTOBAHHBIX JJa0OpaTOpHii.
OnHo#l W3 HMX, Ha HAll B3IJIAL, MOXET OBbITh HCIHbITaTeIbHAs
naboparopust aqpeBecHbIX KT U (anepsr OO0 «Jleccepruxay (MJI
«JleccepTuka).

OcHOoBaHMEM IS pealn3aluy TaKOH BO3MOYKHOCTHU SIBIISIETCS
ClIeAyIOIIIEE:

- Y HCIIBITATENIbHOM TaOOPAaTOPHH JIPEBECHBIX IUTUT U (paHepsbI
U OpraHa 1o cepTu(uKanum JeconpoMbIIeHHoH npoaykiun OO0
«JleccepTuka», aKKpeIMTOBAHHBIX IO KPUTEPUSIM MEXIYHAPOAHBIX
cragnaptoB [[OCT SO/MOBK 17025 [1] u TOCT P ISO/M3K 17065
[2], umeromeli Ha npoTspkeHMH 10 JIeT OmBIT COTpyIHUYECTBA C
¢upmamu WKI (I'epmanust) u IKEA (IlIBenus), B cpaBHEHHH C
APYTUMHM aHAJOTHYHBIMH POCCHUMCKHMH J1a00paTOpUsMU UMEIOTCS
onpeaeneHHsle nmpeumyiectsa. Tak, WKI nmeer korrpakr ¢ OOO
«JleccepTuka» o NpOBEACHNUIO MECTHBIX MHCIIEKIIUI Ha POCCUICKUX
npeanpusatusx 1o cucreme CARB-perymupoBanmus u  CE-
mapkupoBke. IIpoBeneHo oOydeHue u cepTuduUKaus cO CTOPOHBI
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WKI nByx cnenunanmucroB OOO «JleccepTuka» mo HOBOM cucTeme
CepTU(HKAIMKA  JIPEBECHBIX  KOMIIO3UIIMOHHBIX  MaTepuajoB
ArenrctBa EPA  (CILIA) na mpaBo mpoBoauTh OoT umeHu WKI
MECTHBIE MHCIEKLINN Ha POCCUICKHUX IPEANPUATHSIX,
MOCTAaBJISIOIIMX APEBECHBIE ITUTHI U (haHepy Ha IKCIIOPT;

- wucneitarensbHas  jmaboparopus OO0  «JleccepTukar
OCHAIllEHA: KJIMMAaTHUYECKUMHU KaMepamMHM JUIsl  OIPENEIICHHUS
MUTrpamu (GopManbIeruia U IpYrux BPEIHbIX JIETYUYUX XUMUYECKUX
BEIIECTB M3 JPEBECHBIX MaTepuasoB u Mmebenu. B mabGoparopun
YCTaHOBIIEHBI: Kamepbl o0bemMoM 225 m; 500 m; 1000 1; 30 M o ISO
12460-1, EN 717-1, TOCT 30255-2014; npuGopsl ra30BOro aHajinza
no ISO 12460-3, EN 717-2, TOCT 32155-2013; mnepdopaTtopsl 1o
EN 120, TOCT 26768-2014; xamepa g KOHAWLHUOHUPOBAHUS
obpasioB apesecHbix marepuanioB mo 'OCT 10633-2018; xamepa
IIEPEMEHHBIX TEMIIEpATyp ¢ Ipeaenamu ucneitanuii ot — 40 °C no +
100 °C mo I'OCT 32399-2013; noaHEI KOMIIICKT aTTECTOBAHHOIO
nabopaTOpHOTO  O0OpyZHOBaHMsS Ui  HpPOBEACHUS  (PHU3HKO-
MEXaHMUYECKUX HCIIBITAHUHN JIPEBECHBIX IUIUT U (haHEephl, HAIOIbHBIX
MOKPBITUH, JI€KOPATUBHBIX CTEHOBBIX IAHENEW M T.NI. COIJIACHO
00J1acTH aKKpeAUTAIlMM HCIbITaTeNbHOW Jabopatopun. Ilpu sTom
NJI OO0 «JleccepTuka» oCHalEHa COBPEMEHHBIMH CPEACTBAMH IS
UCIBITAaHUW, uU3roToBieHHbIMM B IlIBenmu, Asctpuu, benbrum,
CIIA, Poccum;

- paszpabotana u BHezapsiercs KoHuenmus HOpPMUPOBaHUS
BbIIENIEHUsT  opMaibaeruja W JPYTUX  BPEAHBIX  JIETY4UX
XMMUYECKUX BEIECTB U3 JIPEBECHBIX IIJIUT, (haHepbl 1 Medbenu [3];

- HMeeTcs ONBIT MPOBEAECHUS UCIBITAHUH, cepTU(dUKALIN U
JIEKJIapUpOBaHMs MPOAYKIMH, HaunHasd ¢ 1992 roga mo Hacrosiuee
BpeMs Mo 835 3asgBKaM OT NPOMBILUICHHBIX MPEANPUATHN U
IIpeAIpUHUMATENEN;

- CYWIECTBYET BO3MOXHOCTb DACHIMPEHUs KOJIMYECTBA
POCCHICKMX MpEeanpusATHI, MOCTaBJIAIOMMX (aHepy, ApPEeBECHBIC
Tkl B ctpadbl EC u CIIA B cooTBeTcTBUU C TpeOOBaHUSIMHU
HOBOMH cuctembl cepTuduranuu EPA;

- OpraHu30BaHbl U NpoBeAeHbl OOLIECTBOM C OIpaHMYEHHOMN
OTBETCTBEHHOCTBIO LenTpom o CTaHJapTU3ALUH
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JECONpOMBIIIEHHOW —mponykuuu — «Jleccepruka» (OO0  LICJI
«JleccepTukay») s 3TUX LeNell ABa MEKIyHApPOIHBIX CEMHUHAapa Io
CIICAYIOIIMM HampaBiIeHUsIM — «JlpeBecHbIe MaTepHaibl: TPeOOBAHUS
u ceprudukanus B EBpone, Poccun, CIIIA»; «BHenpenue HOBOM
CHUCTEMBI CEpTUPHUKAIMH JIPEBECHBIX KOMIIO3UIIMOHHBIX MaTEpUaAIOB
— EPA «ArentcTBa 1o oxpane okpyxarouieil cpensl CIIIA», ¢
obumM yucioMm ydyacTHHKOB Oonee 150 uenosek. Ilo wuToram
yKa3aHHbIX CEMUHApOB HaMH U3JaHbl JBa COOpHHKA HAay4HBIX
TpynoB o0bemoM 6osee 500 crpanun [4, 5]. B pabore cemuHapoB
npussiin yuactue: skcneptel WKI (Iepmanus), IKEA (IBeuus),
NPEICTaBUTENN MPenpUusTuil U opranuzanuii Poccun, Pecny6imku
benapych, B TOM uuciie KpyNHbIX TPAaHCHALIMOHAIbHBIX KOMIIAHUN -
000  «Kponomman», 0OOO «Kponocrap», OOO «Orrep
Hpesnpoaykt», OO0 «IKEA HUHIACTPU Hosropom», OOO
«CpIKTBIBKapcKuil (anepubiii 3aBon», HAO «Cse3a Ypanbckuii»,
AO «BHUUIAPEB», Cn6l'JITY, BopoHexkckuil 1€COTEXHUYECKUI
YHUBEpCUTET, TOMCKUI JI€COTEXHMYECKHI YHHMBEpPCHUTET, (upma
«Ax30 HoGenb», Munnpomtopr PO u mHOTHE Apyrue.

3a mepuox c¢ 2011 roma u mo Hacrosee BpEMs 11O
MHULMATUBE M 1pu HenocpeactBeHHOM yuactun OOO IICJI
«JleccepTukay, Ipu METOAUYECKOM U puHaHCOBOM obecniedennn TK
121 «IInuTel gOpeBecHBIE», B COAPYXKECTBE C MEPEIOBBIMU
POCCHUICKMMH  MPOMBIIUICHHBIMH  NIPEIIPUATHSAMH  pa3paboTaHO
O6onee 25 wmexrocymapctBeHHbIX — ctaHgaptoB  (I'OCT) wu
HanoHabHBIX cTangapToB (I'OCT P) Ha neconpoMbIIUIEHHYIO
IIPOYKIIMIO, B3aUMOINOCTaBIseMyt0 cTpaHaMu Coro3a HE3aBUCHUMBIX
rocynapcts (CHI') u sBisttolyrocss npeaMeToM 3KCIopTa—UMIIOpTa.
K uncity Takux cTaHIapTOB OTHOCATCS:

I'OCT  32399-2013  «IlnuTel ~ OpPEBECHO-CTPYKEUHBIE
Brnarocroiikue. TY» (EN 312:2010);

I'OCT  32398-2013  «IlnuTel  JOpPEBECHO-CTPYKEUHBIE
ornecroiikue. TY» (EN 13986:2004);

I'OCT 32567-2013 «IlnuThl qpeBECHBIE C OPUEHTUPOBAHHOM
ctpyxkoil. TY» (EN 300:2006);
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I'OCT 32687-2014 «IlnuTel ApeBECHOBOJOKHUCTHIE CYXOTO
cnoco0a MPOU3BOJACTBA, OOJIMIIOBaHHbIE IUIEHKAMH Ha OCHOBE
TepMOpeakTUBHbIX oaumepoB. TY» (EN 14322-2004);

I'OCT 8904-2014 «I1nuTel 1peBECHOBOIOKHUCTBIE TBEPBIE C
nakokpacoyHbIM NOKpbITHEM. TY» (EN 13986:2004);

I'OCT  32304-2013  «J/lamuHupOBaHHBIE  HamOJbHBIE
MOKPBITHSL HA OCHOBE JIPEBECHOBOJIOKHUCTHIX IUIUT CYXOTO crocoda
npousBojactBa. TY» (EN 13329+A1:2008);

I'OCT 32297-2013 «llanenu paexopaTHBHBIE ISl CTEH Ha
OCHOBE JIPEBECHOBOJIOKHUCTBIX TUIUT CYyXOT0 croco0a Mpou3BO/ICTBA.
TY» (EN 14322:2004);

I'OCT 30255-2014 «MeOGenb, apeBecHbIE U MOJUMEPHBIE
Matepuaibl. Meton BbieneHus (popManbaeruia U Ipyrux BpeIHbIX
JETYYMX XMMHUYECKUX BEUIECTB B KiIMMarmdyeckux kamepax» (ISO
12460-1:2007, EN 717-1:2004);

I'OCT 32155-2013 «Ilnutel  gpeBecHble U (aHepa.
Omnpenenenue BblAeTeHUS (GOpMalbAEryuia METOJOM Ta30BOr0
ananuza» (ISO 12460-3:2008, EN 717-2:1994);

I'OCT 27678-2014 «IlnuTel JOpEBECHO-CTPYKEUHBIE U
¢danepa. IlepdoparopHblii MeTOA ONpeneseHUs]  COAEPIKaHUS
dopmanpaeruna» (EN 120:1992);

IIpoekr T'OCT 4598 «IlnuTel APEBECHOBOJOKHUCTHIE
MoOKporo crocoba mpou3BoactBa. TY» (EN 13986:2004), B3amen
I'OCT 4598-86, yrBepxkaenue npenctout B 2018 roxay;

I'OCT 34007-2016 «uTBI  APEBECHO-CTPYKEUHBIE.
Omnpenenenus u knaccudukanus» (EN 309:2005);

I'OCT 34026-2016 «IImuTel  APEBECHOBOJIOKHUCTHIE.
Omnpenenenue, kinaccupukaius MU ycloBHble o0Oo3HaueHus» (EN
316:2009);

I'OCT P 56070-2014 «Otxonp! npeBecHsble. TY»;

I'OCT P 56071-2014 «W3penuss u 3aroToBKU KYJIbTYPHO-
OBITOBOTO U X031 CTBEHHOTO HA3HAYCHMSI U3 JPEBECHHBI, IPEBECHBIX
Marepuanos. TY»;

I'OCT 32683-2014 «Matepuan KpOMOYHBI Ha OCHOBE
Oymar, MpoNUTaHHBIX TEPMOPEAKTUBHBIMU NOJTUMEpaMu. TY»;
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I'OCT 32716-2014 «Marepuan 0OOJMIIOBOYHBIM HAa OCHOBE
Oymar ¢ TIyOOKO# CTETIEHBIO OTBEPKICHHS CMOJBL. TY »;

IIpoexkt T'OCT 10633 «Ilnutel IpeBECHO-CTPYKEUHBIE U
JIpeBECHO-BOJIOKHHUCTRIE.  OOmue  mpaBuia  MOATOTOBKH U
npoBeeHusT (U3NKO-MEXaHUYECKUX HCIbITanui», B3ameH ['OCT
10633-78 u I'OCT 19592-80, (MCO 16984, EH 319), yrBepxaeHue
npexncrout B 2018 roxgy;

IIpoexkt T'OCT 10636 «Ilnnutel IpeBECHO-CTPYKEUHBIE U
JPEBECHO-BOJIOKHUCTBIE. METOI onpeaeneHus mpeaena MnpoYHOCTH
IIPU PACTSKEHUU NEPIEHAUKYIISIPHO IUIACTH IIUThI», B3ameH [[OCT
10636-90, TOCT 26988-86, yrBepxnenue npeacrout B 2018 roxy.

EcrecTBeHHO, TakoM  MacCMB  HOBBIX  HOPMAaTHUBHBIX
JOKYMEHTOB, BKJIIOYasl JIONOJHHUTEIBHO pa3pabOTaHHBIE HaMu
NPOEKThl CTaHAApTOB Ha oOmierexuuueckue tpedoBanus: (FOCT
7307-2016 «/letanu wn3 npeBecMHBl U JIPEBECHBIX MAaTEPUAJIOB.
[Tpunycku Ha MexaHuueckyro o06pabotky»; ['OCT 9330-2016
«OCHOBHBIE COEAMHEHUs JETalell U3 JAPEBECHMHbl M JPEBECHBIX
MatepuanoB. Tunel u pasmepb»; I'OCT 33795-2016 «JlpeBecHoe
ChIpbe, JiecoMaTepHabl, NoayhabpuKaTsl U U3AEIUS U3 JIPEBECUHBI
U JIpeBecHBIX MarepuayioB. JlomycTtumas yAelnbHas aKTHUBHOCTh
PaIMOHYKIUJOB, OTOOp THpoO W METOAbl H3MEepeHHs yAeIbHOU
aKTUBHOCTH  PAJAMOHYKIHWJOBY», CTaHAAPTBI HAa  TEXHUUYECKUE
TpeOOBaHUSA K MPOJYKIMM M CTaHIAPThl Ha METOJbl HUCHBITAaHUH
JPEBECHbIX IUIUT M (aHepbl) MNPUBJICKIN BHUMAHUE M OLECHKY
PEJIEBAHTHOCTH CO CTOPOHBI CIIELUAIMCTOB HAyYHBIX OpraHU3aluil 1
NPOMBIIIICHHBIX Tpeanpustuii Poccun u Pecyonuku benapycs.

YyursbiBas, 4TO 000 CJI «Jleccepruka»
periaamMeHTHpoBana TpeOoBaHUS K OCHOBHBIM BUJIaM
JIPEBECHOIUIMTHBIX MAaTE€pPHAJIOB, TAKMX KaK: JPEBECHO-BOJIOKHUCTBIE
IUIMTBl  CyXOro cmoco0a TPOM3BOACTBA  OOJMUIIOBaHHBIE U
OKpAaILLEHHBIE; JPEBECHO-CTPYKEUHbIE IUIMTHI BIArOCTOMKUE U
OTHECTOMKHE; IPEBECHBIE IUIUTHI C OPUEHTUPOBAHHOM CTPYKKOMU
tuna OSB, oOocHOBasia W BIEpBbIE BBEIa B 3TU CTaHAAPTHI,
BKIto4ass (aHepy, Kiacc osmuccuu Qopmansaeruga E 0,5,
JAMUHUPOBAaHHBIE HAMOJbHBIE IOKPBITUS HAa OCHOBE JIPEBECHO-
BOJIOKHUCTBIX ITUT CYXOTO CIoco0a MpOM3BOJCTBA; IEKOPAaTHUBHBIE
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CTCHOBBIE NAHEIM HAa OCHOBE JPEBECHO-BOJOKHHUCTHIX IUIUT CYXOI'O
cnmocofa TPOW3BOJACTBA W T.I., BO3HUKIA HEOOXOIUMOCTh
noATBepauTh  (00OCHOBaTh)  BBIOOP  CTENEHH  COOTBETCTBHUSA
MEXTOCYJapCTBEHHBIX ~ CTaHJApPTOB  YPOBHIO  AHAJIOTUYHBIX
MEXTyHAPOJAHBIX M PETHOHAIBHBIX CTAaHIAPTOB U COOTBETCTBHE MX
NPUHLUIAM PEJIeBAaHTHOCTH. PeneBaHTHOCTH (aJEKBaTHOCTH) - 3TO
Mepa COOTBETCTBHS IMOJIy4aeMoro pesyiabTata. B obmactu
CTaHJApTH3allMd PEJIEBAHTHOCTh HEOOXOOUMO paccMaTpuBaTh HE
TOJIBKO KakK OLIEHKY CTENEHU cOOTBeTCcTBUA, Hampumep, 1'OCTa,
TpeboBaHusiM aHanmoruyHoro cranpapra EN, ISO, HO u creneHs
NPAaKTUYECKOTO TPUMEHEHHUSI pe3yJbTaToB CTaHIapTH3alMM, B
YaCTHOCTH, MEKIOCYIapCTBEHHOIO CTaHIapTa.

IIpu stom OOO IICJI «JleccepTuka» y4HUTHIBAIOCH, YTO
OCHOBHBIMH  LEJIIMA  MEXTOCYAapCTBEHHOM CTaHJapTU3aLUU
SBJISIIOTCS: 3alllUTa MHTEPECOB MOTpeOHTENeH B BOIPOCAX KAYECTBA U
0€30MaCHOCTH MPOAYKIIMU U YCIyT; oOecreyeHne COBMECTUMOCTH U
B3aMMO3aMEHIEMOCTH MPOAYKIMM; COACHCTBHE 53KOHOMHUHU BCEX
BUJIOB  PECYpPCOB; YCTpaHEHHE TEXHMYECKHMX OappepoB B
npousBojacTBe U Toproine B crpaHax CHI';  copnelictBue
MOBBIIIEHUIO O€30MaCHOCTH XO3SWCTBEHHBIX OOBEKTOB TOCYJapCTB
CHI' npu BO3HMKHOBEHHMH NPHUPOJIHBIX U TEXHOTEHHBIX KaTacTpoo.
Kpome Toro, mpu paszpaboTKe MEXIOCyJapCTBEHHBIX CTaHAApPTOB
OO0 ILCJ «Jlecceptuka» pyKOBOJACTBOBAIOCH CIEAYIOIIUMU
IPUHLIUTIAMHU:

- obecnieueHwe  corjacus  BCeX  3aMHTEPECOBAHHBIX
rocynapcte CHI' B TpeOyemom kadecTBe M 0e30macHOCTH
B3aMMOTIOCTABIISIEMOM MPOTYKIINH;

- 1enecoo0pa3HOCTh Pa3padOTKH  MEXTOCYAapCTBEHHOTO
CTaHJapTa, YYUTHIBAIOUIETO TEXHUYECKYI0 HEOOXOAMMOCTb U
PUEMIIEMOCTD JJIS HCTIONb30BaHusA B cTpaHax CHI';

- ofecrieyeHne TrapMOHM3ALUU MEXI0CyIapCTBEHHBIX
CTaHJApTOB C MEKIYHAPOIHBIMU M PETUOHATIBHBIMU CTaHIapTaMH;

- IPUTOJHOCTb MEXTOCYIapCTBEHHBIX CTaHIAPTOB JIs LieNeit
CepTU(UKALNU U IEKIapUPOBAHUS MIPOAYKIIUU U YCIIYT;
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- obecrieueHHE  COOTBETCTBUSI ~ MEXKIOCYAApPCTBEHHBIX
CTaHJAPTOB COBPEMEHHBIM JOCTIKEHHUSM HAyKd M IEpeloBOro
OTIbITA;

- corjacoBaHMe  TpeOOBaHUIl  MEXKroCylapCTBEHHBIX
CTaHJIapTOB CO BCEMH 3auMHTepecoBaHHbIMU rocynapcrsamu CHI,
BXOJSALIMMU B MeXrocy1apcTBEHHbBIN COBET 10 CTaHAAPTU3ALINN;

- coAeicTBUE COONIIOJCHHUIO TPEeOOBAaHMHA TEXHUYECKUX
pernmamenToB, Hampumep, TP TC 025/ 2012 «O ©6e3onacHocTH
MeOeIbHOM MPOIYKIUNY, T.€., KaK Mpe3yMIIuu BHeaAperus TP.

IIpu  pa3paboTke  MEXKrocylapCTBEHHOIO  CTaHIapTa
0COOEHHO B@XHBIM SIBISUIOCH YCTAHOBUTH CTEMEHb COOTBETCTBHS
I'OCT mexnayHaponubsiM (pernoHanbHbIM) crangaptam  EN, ISO,
KOTOpasi XapaKTEPU3yeTCsl CIECAYIOIINM:

ID — upentuunas (100 % rapMoHu3alus MO0 TEXHUYECKOMY
COJePKAHUIO U (POpPME MPEJCTABICHUS);

MOD -  wmoaudunupoBaHHas  (FapMOHU3UPOBAHHBIC
CTaHJApThl, B KOTOPBIX HMEIOTCA OTKIOHEHUS OT TEXHHUYECKUX
TpeboBaHUN WIM MO (opMe MPEICTABICHHS, HO 3TH OTKIOHEHHS
[OJITBEPXK/ICHBI UACHTU(DUKAIIMEH U pa3bsICHEHUSIMM );

NEQ — HeskBHUBaNeHTHas (CTaHIAPThI, B KOTOPBIX UMEIOTCS
HE WICHTH(PHUIHUPOBAHHBIE OTKIIOHEHHUSI B TEXHUYECKUX TPEOOBAHUIX
u popMe MpeaCTaBICHHS).

Ha cragum BbIOOpa cTENmeHU COOTBETCTBUS I'OCT
MEXJIyHApPOJAHBIM WJIM PETHOHAIBHBIM CTaHJapTaM Heo0X0IuMO
YUUTBIBaTh (PakTH4YecKylo roToBHOCTh ctpan CHI' B mosiHoOW mepe
BHEAPUTH TPeOOBAaHUS TAPMOHHM3MPOBAHHOTO CTaHIApTa U OLEHHUTH
PUCKHM, BO3HMKAIOUIME IPU MCIOJIB30BAHMM TAaKOro cTaHaapra. B
cesz3u ¢ atum OO0 ICJI «Jlecceptuka» mpu pa3paboTke Bcex
yKa3aHHBIX CTaHJApTOB OblIa BbIOpaHAa MOJENb HEIKBUBAIECHTHOTO
noaxoaa — NEQ. MuunmatuBa M HENMOCPEACTBEHHO pa3padoTKa
KOMILJIEKCA HOBBIX MEXXI'OCYAAPCTBEHHBIX CTaHAAPTOB Ha JAPEBECHBIE
MaTepuagbl W METOAbl TECTUPOBAHMUS UX  XapaKTEPUCTUK
MIOATBEPIKIAET OCBEJOMJIEHHOCTh U TEXHUUYECKYI0 KOMIIETEHTHOCTb
CIELUAIMCTOB MCIBITATeIbHON J1abopaTopuu, NpeTeHIyIoUed Ha
akkpeauranuio B cucreMe MJIAK B Bonpocax ypoBHSI XUMUYECKOU U
MEXaHUYECKOH 0€30MacHOCTH MPOIYKIIUU JePEeBOOOPAOOTKH.
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Bxmouenune B 2017 roxy Poccuiickoit ®enepaunn B MJIAK
[0 MPU3HAHUIO IPOTOKOJIOB AaKKPEAUTOBAHHBIX HCIHBITATEIbHBIX
nabopaTopuii Ha MEXIYHapOJHOM pBIHKE, MpeaycMaTpHBaeT
HEOOXO/MMOCTh  TPOBEJACHUS AKKPEIUTOBAHUS MCIBITATEILHON
nabopaTopuu @denepanbHON  CIy)KOOH 1O aKKpeaUTaluu
(«Pocakkpequranus») 0OpU y4acTUM OJHOW U3 IPU3HAHHBIX
aHaJIOTUYHBIX Jaboparopuit u3 crpan EC, CIIA, Kutas u ap. ctpan
B 3aBHCHMOCTH OT CTPaHbl OPUEHTUPOBAHHOTO JKCIIOPTa, HAIIPUMEp,
JPEBECHBIX IUIUT U (paHepsl;

- paccMOTpeHa METOJOJIOTHUsSI U IpaKTUKAa BHEJPEHUS B
UCHBITATEIbHON  JabopaTopud HOBOW CHUCTEMbI CepTH(HKALUU
JPEBECHBIX KOMIIO3UIMOHHBIX MaTepuanos CIIA — EPA;

- pazpaboran u BHenpeH B MJI OOO «Jleccepruka»
craunapt opranuzauuu (CTO) mo ympaBleHUIO pPHCKAMH B
coorBerctBUM ¢ ISO 9001-2015 wu ISO 17025-2015 1pu
MIOATBEP>KJIEHUU COOTBETCTBUS IPEBECHBIX MATEPUAIIOB;

- pa3BHMBANOTCA  IMOJXOAbI K  B3aUMOBBITOJHOMY
corpynauuectBy OOO «Jlecceptuka» c ¢upmamu ['epmanun u
IBewuu;

- OCYILIECTBJIEH MOHUTOPUHT 3KOJOTHUECKON 0€301macHOCTH
(mo BbIAENCHUIO (hOpMANbIETHAA) JAPEBECHBIX IUIMT W (aHepsl,
BBIITYCKAEMBIX POCCUNCKUMM MIPEANPUATHAMHU [6];

- paccMaTpHUBarOTCSl BONPOCHI NPHU3HAHMS MCIBITATEIBHOM
nabopatopuu U oprana no cepruduxkannu OOO «JleccepTuka» Ha
MEXAYHApOJHOM YPOBHE.

000 ICJI «Jleccepruka» NPUHUMAIOTCS YCHUIUSA 11O
OCHAIIEHUIO POCCHUMCKMX MNpeAnpusaTuil  oOOpyAOBaHUEM IS
KOHTPOJII AMHUCCUU (OpMallbAETHia U3 JIPEBECHBIX MaTepHajoB.
Tak, ¢ 2008 roma no Hacrosmee Bpems, OOO LICJI «JleccepTuka»
pa3paboTaio MPOEKTHYI, TEXHOJOIMYECKYI0 U HOPMAaTHUBHYIO
JOKYMEHTAllMI0,  M3TOTOBWJIO W IOCTaBWIO  POCCUICKUM
npeanpusaTusM: 75 mpubopoB razoBoro aHammza no EN 717-2,
I'OCT 32155-2013, B ToM uucne, 3 nByxXKamMepHbIX npubopa; 12
KIUMaTH4eCcKuX kamep (pasnmuuHoro oowvema ot 0,225 no 1 M3) s
OTIpe/ieIeHUs] SMUCCUU (POPMATIBAETHIA U JPYTUX BPEIHBIX JETYUHX
XUMHMUYECKUX BELIECTB; 3 KaMepbl M KOHIUIUOHHPOBAHUS
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obOpa3ioB  apeBecHbix MmarepuanioB mo [OCT 10633; 50
nepdoparopoB mo EN 120, TOCT 27678-2014, a Taxxe UMeErOTCA
3asBKH JUIS MPOJOJKEHHUS! TIOCTaBOK J1ab0paTOpHOTO 00OpYyIOBaHUS
M OKa3aHUs YCIYr 1O €ro BHEJpPEHUI0 M oOcmyxuBaHuio. Kcraty,
npubopsl Ui dKCTpakuuu (Gopmanpaeruaa (nephopatopsl) HaMu
IIOCTABJIEHBl NPEANPUATHSAM IO MPOU3BOACTBY IPEBECHBIX IUIUT U
¢aneps! Peciyonuku benapycs, Ykpaunsl, Poccuiickoit @enepanuu.

C ¢upmoit IKEA Hac CBS3BIBAIOT  JOJTOCPOYHBIC
B3aMMOBBITO/THbIE OTHOILIECHHUSI.

Hanpuwmep, B 2008 rogy mo npeanoxenuto ¢pupmbsl IKEA
ucnbITarenbHyo nadoparoputo OO0 «JleccepTuka» mNpU3HAIKA B
yuciae 35 wucnblTarenbHbIX Jaboparopuit ctpan EC Ha mpaBo
TECTUPOBAHUS JIPEBECHBIX IUIMT M (aHepsl Ha CoJepXKaHHe
(Bermenenue) popmanbaeruaa nepdoparopusiM MerooM o EN 120
Y METOJIOM ra3zoBoro anaiausza no EN 717-2.

B mnacrosimee Bpems c¢ ¢upmoit IKEA mnpopomxkarorcs
AKTUBHBIE KOHTAKTHI 110 CJIIEAYIOIIMM HAIIPABJICHUAM

- npoBoAATCS  Tene(OHHbIE  KOH(PEpEeHIMH  CO
CIeUUAINCTAMH  TOJOBHOrO o¢uca Qupmsl 1o mnpobiiemam
CTaHJapTH3alMH, CepTU(UKALUU U TEXHUUECKOTO PerylupoBaHus, B
YaCTHOCTH, paccMaTpuBaeTCs COCTOSIHUE IIPUMEHEHHUS
Texnuueckoro  permameHta «O  Oe3omacHOCTH — MeOenbHOU
nponykuuun» (TP TC 025/2012), BO3MOXHOCTH AaTTeCTallUU
ucnbITatedbHol  naboparopun OO0 «JleccepTuka» Ha MpPaBo
NPOBEACHUS HUCHBITAHUM 1O Murpanuu Qopmaibaerujia U3
JIPEBECHBIX MAaTEpHAIOB KaMEpHBIM MeToA0M Io craHiapram [SO,
EN;

- paccMaTpHBaeTCs BO3MOXHOCTb MacCOBOM IOCTaBKH
npeanpustusiM  ¢pupmel  IKEA, pacrnonokeHHBIM Ha TeppUTOPHU
Poccuiickoii ®denepanuu, KIMMAaTHUYECKUX Kamep MUl OLECHKHU
YPOBHS MHUIPAallUd BPEIHBIX JIETyYUX XUMHYECKMX BELIECTB W3
JIPEBECHBIX MaTepuajoB U MeOeau, B TOM YHCIE, Kamephl
pasnuanoro oowsema ot 0,25 g0 15 M3;

- 12 nexabps 2017 roma Ha 0a3e HUCHBITATEIHHOM
nabopatopun OO0  «Jlecceptuka»  mpoBeJeHa  BCTpeda
npefcTaBUTeNIe  TOJIOBHOTO o¢duca @GUPMBI € KOJJICKTUBOM
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nabopaTopud € IeNbI0  OIEHKU MEPCHEKTHB JaJlbHEHIIEro
COTPYJHMYECTBA, B TOM 4YHCIE, BO3MOXKHOCTH aTTECTAalUH
nabopaTopuy Ha MPaBO TECTUPOBAHHUS MUTpAMU (opMalbIeruaa
U3 JPEBECHBIX MAaTEpPHAIOB KaMEPHBIM METOJIOM II0 aMEPUKAHCKUM
crangapram ASTM E 1333-10 u ASTM D 6007-02 no 3asBkam
NPEINPUATHI-IOCTABIINKOB JPEBECHBIX IUIUT U (haHEephl B CTPaHBI
EC u CIIIA;

- ormeueH uHTepec ¢upmbl IKEA k coTpyaHHuecTBy c
ucnbITarenbHol gaboparopueii OOO «JleccepTuka» Mo mpaBuiIaM
HOBOM CHCTEMBI CEepTH(UKALUU APEBECHBIX KOMIIO3MIIMOHHBIX
matepuanoB EPA (CHIA), T. k. B Ha3BaHHBIX CEMUHApax MPUHUMAIIN
ydacTHe 8 CIEeHaTUCTOB OT NPeANpUsiTUii pupmsl;

- CYIIECTBYET BO3MOXXHOCTb DACLIMPEHUS KOJUYECTBa
POCCHICKUX NPEANPUATHHA, MOCTaBIAIOMUX (paHepy M IpeBecHbIE
wmtel B crpanbl EC u CHIA 1o TpebGoBaHUSM CHCTEMBI
cepruduxanuu EPA.

JUist opraHM3anuy MpU3HAHUS UCHBITATENIbHON J1abopaTopuun
00O «Jleccepruka» B cucteme MJIAK nnanupyem nonats 3asBKy B
2020 rony B xomuter MJIAK, cornacoBarh 061acTh akKpeauTaIuH,
PykoBOJCTBO MO KayecTBY, M 0OECHEUUTh YCIOBHUS Ui pabOTHI
KOMHUCCUM B COCTAaBE, HAlpUMeEp, 3KCIEPTOB OT HHCTUTYTOB
I'epmanumy, HIsenyu.
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BOITPOCBHI OPTAHU3AIIUU BHYTPU3ABOJACKOI'O
IMPOU3BOJACTBEHHOI'O KOHTPOJIA BE3OITACHOCTHA
JAPEBECHBIX IIVIUT U ®AHEPBI, IOCTABJISAEMBIX
B EBPOILY U CIIIA

b. K. UBAHOB — OO0 «JIECCEPTHKA»

B Hacrosiiiee BpeMsi OTHUMH M3 CaMbIX Ba)KHBIX 3apyOeKHBIX
CHCTEM CepTU(UKALUU  SBISIOTCS CHUCTEMbI, PETYIHPYIOIIUE
Bbl/IeIeHUE (OpMaIbAETHIa U3 MOCTABISIEMbIX JPEBECHBIX IUIUT U
¢danepsl. Pernonsl, cTpaHbl U OTAEIbHBIC KOMIAHUU MPEIbIBISIOT
MOCTaBIIMKaM TPeOOBaHMS U MPaBUJIA, KOTOPBIE CTAHOBSATCS CTPOXKE
rog or roaa. MAaKTUYECKUH M IUIOTHBIM KOHTPOJb CO CTOPOHBI
aKKpEIUTOBAaHHOIO OpraHa 1o CepTUUKAIMHM  CTUMYIUPYET
[IPOU3BOJUTENS] ~ TapaHTUPOBAHHO  IOCTABIIATh  KAYECTBEHHYIO
npoaykuuto [1, 2].

OCHOBHBIM METOJOM  HCIBITAaHUH,  OIPEIEIAIOLIUM
6e3omacHocTh mpoaykiuu B cuctemax CIHIA u EBponsl, siBisercs
olpeliesieHue BBIACNEHUS (QopManblerujja ¢ HUCHOJIb30BAHUEM
UCTIBITAaTEeIbHBIX Kamep Oombmioro obbema. Ha ocHoBaHuu
pe3yIbTaTOB ATUX U APYTUX HCIBITAaHUM OpraH mo cepTuuKaiiu
BBIJIAET MPEIIPUATHIO-U3TOTOBUTENO CepTU(PUKAT U HOPMATHUBHBIE
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3HAa4YeHHUs, KOTOPbIE MPOU3BOACTBEHHBIE JTA00OPATOPUH HCTIONIB3YIOT B
OoTYyeTe O TPOBEICHHM BHYTPH3aBOJCKOTO  INPOU3BEIECHHOTO
KOHTPOJIS 6e3omacHOCTH MPOAYKIHH o BBIJICJICHUIO
dopmansaeruna (BIIKBIT) [3 — 5].

Heckonpko pa3 B roJ mpoBOJSATCS MHCHEKIIMOHHBIE MTPOBEPKH
palboThl MPennpUATUS-U3TOTOBUTENS, B KOTOPHIX, B YHCIE BCETO
OCTaJILHOTO, yJeNseTCs MPUCTAIbHOE BHUMAaHUE MTPOU3BOACTBEHHOM
nabopaTopHu, MOCKOJIbKY B HEHM MPOBOAATCS UCIIBITAHUS MPOIYKIIUN
B xoxe BIIKBII. B maGoparopunt [OKHBI (DYHKIMOHHPOBATH
COOTBETCTBYIOIIME MPHOOPHl U 00OpyIOBaHUE, JMJOJDKHO OBITh
JOCTYIIHO METOJIMYecKoe oOecredyeHue, a MepcoHan JOJDKEH ObITh
cneuuanbHo oOyuyeH. IIpaBUIBHOCTH BBINOJIHEHHUS HUCIBITAaHUN
MPOBEPSAIOT B XOJI€ KOHTPOJIBHOTO TECTa 00pa3IoB, MOJYYCHHBIX U3
opraHa 1o ceptuukanuu.

OT160p oOpa3umoB. OOpasubl BBHITYCKAEMOW NPOIYKIMU IS
ucnbitaunii  BIIKBII  orOuparor  cimywaiiHeiM  oOpa3om U3
HAaMEUEHHOM MapTUH B COOTBETCTBHM C TPEOOBAHUSMU METOJUK
IIPOBEACHUS  MCHBITAaHMW. BcCo  mpouenypy  ONMCBIBAIOT B
PykoBojcTBE 1O  KauecTBY, KOTOpPOE SBJISETCS  OCHOBHBIM
PYKOBOJSAIINM JOKYMEHTOM, U pErJIaMEeHTHpPYeT JeHCTBHS 1O
yIIpaBJICHUIO 0€3011aCHOCTHIO BBIITyCKaeMOM MPOAYKIUH.
OTBeTCTBEHHBIH 3a poBe/ICHUE otbopa odopmisieT
COIPOBOJUTENBHBIE JIOKYMEHTBI, COJAepKaliue HH(popManuo o
TEeCTUpyeMOM oOpasie: HOMep MapTuW, Jara MpOU3BOJICTBA,
XapaKTepUCTUKH (HAIpUMep, TOJIIIMHA), JaTa K MECTO 0TOOpa | mp.
BMmecTe ¢ conpoBOUTENBHBIMU JOKYMEHTaMU 00pa3iibl HAPaBIISIOT
B nabopatopuro. OOpasipl 0TOMPAIOT KaXIbli pa3 i 04epeTHOro
UCTBITAaHUS, a HMX KOJMYECTBO M YAcTOTa OTOOPOB 3aBUCAT OT
TpeGoBaHMI K MPOBEACHUIO UcTIbITaHUN. [Ipu miiaHupoBaHuK oT60pa
00pa3loB YYUTHIBAIOT, YTO MPOAYKLUS JOJDKHA IMPOUTH MOJHBIN
TEXHOJIOTUYECKUHN IMKJI, BKJIIOYasl OXJIaXKJIeHHEe, NITU(POBAHUE U TIp.
B nepBble cyTkM B IpeBECHBIX KOMIIO3MLIMOHHBIX MaTepHajax ele
MPOJOJDKAIOTCS MPOLECChl (POPMHUPOBAHUS TOJTHMEPA CBA3YIOIIETO.
[TooToMy B HMHCTPYKIMHM TO OTOOPY YKa3blBalOT MHHUMAJILHO
HEOOXOUMBIM TPOMEKYTOK BPEMEHHM MEXIY MOMEHTOM BBIXO/a
NPOAYKIMH C JUHUU U MOMEHTOM 0TO0pa mpo0. Taroke ke mpuBOAST
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KapTy pacKkposi U OIHUCHIBAIOT JOTOJHUTENBHBIE YCIOBUS OTOOpa,
BKJIIOYass TEepMETHYHYIO YINAaKOBKY M MapKHpPOBKY 0OpasIoB.
[TnanupoBanue oTO0Opa 00pa3lOB Tak Ke MPeaycMaTpUBACT
BO3MOXXHOCTb IPOBEICHMSI HUCIBITAHUA 1O OTIPY3KH INPOAYKLUH,
YTOOBI CYIIECTBOBANA BO3MOXKHOCTH MPU HEOOXOIMMOCTH BOBPEMS
OTIEIUTh U U30JIMPOBATh NAPTUU MPOAYKIMH, HE COOTBETCTBYIOIIEH
YPOBHIO 0€30MacHOCTH, YKa3aHHOMY B JEHCTBYIOIIEM Ha Hee
cepTHdHKaTe.

IIpoBenenne wucnbiTaHui. [[1s1 IpoBEACHUS HUCIBITAHUN
BIIKBII pa3pabaTbiBaloT cHenMaibHY0 HHCTPYKIMIO Ha OCHOBE
CTaHgapra Ha  METOJ, pPEKOMEHJOBaHHbIH  OpraHoM  IIO
cepTuUKanMu. Ta UHCTPYKLUS BXOJIUT B cocTaB PykoBojcTBa 1o
Ka4ecTBY M ONpeessieT KOHKPeTHbIE NEHCTBUS 0OCTYKHBAIOIIEro
IepcoHaja €  Y4eTOM  BO3MOXHOCTEH U ocoOeHHOCTel
UCIOJIb3yeMOro 000py10BaHus, IPUOOPOB U PEAKTHUBOB.

JIns npoBeneHus UCHBITAaHUK M0 COTJIACOBAHUIO C OPraHOM
no ceprudukanuu (Hanpumep, B cuctemax CARB u EPA TSCA)
WCIIOJIB3YIOT METO/JI Fa30BOT0 aHanu3a corinacHo EN 717-2:1995, EN
ISO 12460-3-2016 u  mepdoparopuslii meron cornacHo EN
120:1992, EN ISO 12460-5-2015. B0o3MOXKHO HCIIOJIb30BaHUE W
JIPYTUX METOJIOB.

Hpesecusie mutel (ACIIL, ABII, MA® u ap.) UCHBITHIBAIOT
KOKJYI0O CMEHY MNpOAOJKUTENbHOCThIO (8+1)u wmmm (12+1) u BHe
3aBUCUMOCTH IPOXOJMJ BBIINYCK IIJIUT IOJHYI0 CMEHY WIH HET.
HcnpiTanus npoBOAAT pa3lieibHO IS KaKIOW NMPOU3BOACTBEHHON
JUHUU W 08 Kakaoro Ttuma (Mapku) miuTel. Kpome 3Toro
HEOOXOMMBI  JOTIOJHUTENbHBIE HCIBITAHUS Ha JTale OKOHYAHUS
npoliecca MpOU3BOACTBA IAHHOTO TUMA (MapKH) IUIUTHI, IPU 3aMeHe
CBSI3YIOILIETO Ha COCTaB ¢ 00jiee BBICOKUM MOJIBHBIM COOTHOIIEHHUEM
dbopManpaeruaa K KapOaMuAy W/WUIU TPH YBEIHMYEHUH pacxoja
cBszyromiero 6omee yem Ha 10 % u 1.1

YacToTa mpoOBEAECHUS UCIBITAHUNH MOXET ObITh COKpalleHa,
€CIM  TMPOU3BOJACTBEHHBIN TMpollecC  MPOTEKaeT CTaOMIbHO, a
pE3yIBTaThI UCIIBITAaHUN IIPOAYKIIMH COOTBETCTBYIOT
paccmoTtpenHsIM aanee kpurepusm QCL, EL u TOL.

@daHepy HCHOBITBIBAIOT € YacTOTOM, B 3aBUCUMOCTH OT
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KOJIMYEeCTBA MPOU3BEJIEHHON MPOAYKLIHWHU, HO HE MeHee |-ro pasza B
MecsI] ¥ He OoJiee 4-X pa3 B HEAEIIO.

Tak ke Kak u Ui JPEeBECHBIX TUIUT HEOOXOIUMO MPOBOIHUTH
JOTIOJTHUTEIbHBIE UCHBITAHUS B OINMCAHHBIX BBINIE CIy4asX Ha
3Tane OKOHYAHMS MpOoLecca MPOU3BOACTBA U T.I.

Ot4eTHOoCTh. [Ipon3BOUTEND BBHICHUIAET B aJpeC OpraHa o
cepTu(UKAIUKA €KEMECSYHbIe OTYETHl C pe3yIbTaTaMH HCIBITAaHUI
CepTUPHULUHUPOBAHHON MPOAYKUUU. Takue ke OTYETHI 3a MEPHOJ OT
MPOBEPKH 1O  MPOBEPKH  MPEJOCTABISIIOT  MPOBEPSIOLIEMY
MPEJCTABUTENI0 OpraHa IO CePTHPHUKAUU TMPU  IOCEHICHUU
OPEeAnpusATHS. OTH OTYEThl MPEACTABISAIOT COOOW TaONUIBI U
rpaduxu pe3y/bTaToB MIPOBEICHHBIX UCIIBITAaHUI
cepTU(UIMPOBAHHON MPOAYKIUU, C YKa3aHHEM HaWMEHOBAHUS
MPEANPUATHS ¥ TOJIUCIMU OTBETCTBEHHBIX JIHIl. Tabnuua u rpaduk
JOJDKHBI COJIEpXKAaTh pe3yJabTarbl nociaeAHux 30-TH UCHBITAaHUN U
CIIEyIOIIME BBIYHUCICHHBIC 3HAYCHHS  BBIJICICHUS/COICPKAHUS
dopmansaeruga (CARB, TSCA):

1  xoHTpOsBHEIH ypoBeHb (QCL), BEIYHCISETCS OPraHOM IO
cepTuduKanuu;

2 MakcUMallbHO JOMYCTHUMBIA ypoBeHb (EL), Beruucnsercs
kak EL = QCL + 1,35%SD;

3 ueneBoii ypoBenb (TOL), Boruncnsiercs kak TOL= QCL -
1,65%SD,

rae SD — 3HaueHUe CpPeAHEKBAAPATUYHOTO CTaHAAPTHOTO
OTKJIOHEHMSI 3HAYEHUW pe3yJbTaroB mnocieAHux He meHee 30-Tu
HCTIBITAaHUH.

Takue OTYETBl  COCTaBISIIOT O  paboTe  Kaxaou
MPOU3BOJICTBEHHON JIMHMUM WM YCTAHOBKM JUIsi IIPOM3BOJCTBA
KKIOTO U3 CepTHPHUIIMPOBAHHBIX BUIOB MpOoAyKUIUU. B Tabmuiy B
OTYETE BKIIOYAIOT, KPOME VK€ YKa3aHHbIX CBEJICHUU, eIle
oOsi3aTenbHbIE TEXHUYECKHE MAaHHbIE: BUJ (THUII) MPOAYKIMH, HaTa
W3TOTOBJICHUS, 1aTa UCTIBITAHUS, PE3YJIbTAT UCIIBITAHUS U T.J.
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Ha pucynkax 1 m 2 mnpexncraBieHbl NpUMEpbl OTYETA O
MPOU3BOJICTBE U HCIBITAHUSAX JPEBECHO-BOJIOKHUCTOM  IUINTHI
nepdopatopasiM MeTogoM Tipu 3HaueHnn QCL, paBHom 6 mr/100 r
NPOIYKTA.

USEPATSCA Tie VI or CARB Requlation TPCH

| NAME of MANUFACTURER i i HAMEHOBAHIE TIPERTTPHATIA
| Test esults eportof medium density | Orero pesymmra HenbTai
eibo or the per ' BRCHO-BONORKACTHY R (1
oot (R frbepd | | e i3
| from 20.08.2015 10 06.09.2013 |1 sanepuogc29.08.2005 1 no 060920151
) 1
Perurator method according EHN 120, my'100 ¢ Mepdopampei nemg commaco EN 20, wf X0
L muﬁ:’ﬁng Abatch numker 'l'hf::;hm" Thiness ‘:':z';' lgf‘":hh-.; Ghe cortent s e ofenghg) Dueofist | Resulofies
i
fm Goeunmgrin, | Tognn | Bawwocrs | Mmocts, | Coppuamne | fmnorGipa Ry
TR g mom {wepnem i oarepram, % [ kybu mee% | obpms s NENBITAAS
1] 2e5 | Wl 10 b 28 1 b | 0eb | NEL | M
T WWE | Wl ) b 24 0L i D5 T Db | 4
i Lwb | J5i b R i 5| 2oL | ROL | 45
4| BRL | M3 ] b 33 99 B | Wb | BEL | 46
5 1 Rm® 1ol 3 n ] R"O® | ROR R

Pucynox 1 — ®parmeHT npumMepa TabIMIIbI U3 OTYETA O
IIPOU3BOJICTBE U UCIIBITAHUAX IPEBECHO-BOJIOKHUCTOM IIIIUTHI
nephopaTopHBIM METOJIOM

Ha pucynke 1 BuaHo, dYro Tabiauua COAEPKUT BCIO
HE00X0AUMYI0 UH(POPMAIIHIO, a 3aTOJIOBKH TPUBEIECHBI HA PYCCKOM
Y aHTJIMHACKOM S3bIKaX. JTO MepBasi CTPAaHHUIIA OTYETA.

Ha Bropo#i crpaHuue oTdera (pUCYHOK 2) BBEpPXY HaJ
rpadMKOM HaxXOAATCS BCIOMOTraTelbHbIE TaONUIBI CpPETHEro u
HKCTPEMAaJIbHBIX 3HAUYEHH BO Bcell BHIOOpPKE M B HECKOJBKHX
MOCIIeIHUX 3HaYCHUSX. Takue CBeeHHs TaKKe MOTYT HHTEPECOBATh
opran mo ceprudukamuu. Tabmuma psgaoM  COACPKHUT 3HAYCHHS
QCL, TOL u EL. Hmwxe Ha rpaduke 3T 3HAUYCHUS IMPEICTABICHBI
TOPU30HTAIBHBIMU JIMHUSIMHM Pa3HBIX I[BETOB C MOAMHMCAMU K HHM.
Ha rpaduke BuaHO, 4yTO JoMaHas TUHUA (pakTHUecKux 3HaYeHHH 30-
TH pe3ynbTaToB ucnbiTaHui X/|P HU pa3y He IepecekaeT JUHUIO
QCL, a cpennee 3HaueHue He npesblmaeT 3HadeHuss TOL. U3 atux
CpPaBHEHHMH M MO XOAY JMHUM (PAKTUYECKMX 3HAUEHUH BHJIHO, YTO
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MPOU3BOJICTBEHHBIH MPOIIECC B 3TOM MPUMEPE HACTPOECH U MPOTEKaeT
CTaOWJIBHO.

(D pcens aninvin £ sl results Lt 4 | e aeapun _.
=i 37 il Mcliie e QCl=§
= L) mg'100 g WL =62
Comps v L1 | ElL= 67
L meld "
T )
IS 5: r i
Fonrpommud
. waliﬂ e R trmren trmimriEres
Uermei

i i e g g e i

z (Chief of QM department or Chief of Labaratary
Py HOBO§ITE b IOEPAIfENeHH A EHTP QTR KaHe CTEE, HiBM
" JBeEOWET MAGopaTopIe

Ibdruce Farorma 1O
AT

—— P WM s EL % 5 DLrsmss 18

Pucynox 2 — IIpumep rpaduka u3 ordera 0 NpoOU3BOJCTBE U
UCTIBITAaHUSX IPEBECHO-BOJIOKHUCTOM MIIUTHI IEp(HOpaTOpHBIM
MeroqoMm (CARB, TSCA)

Hauunas ¢ storo roja, kaxnias TPOU3BEIECHHAs MapTus
MPOAYKLUUH, PE3yAbTaT HMCHBITAHUM KOTOPOW MPEBBICUI 3HAUCHHUE
KOHTPOJIBHOTO YPOBHS KayecTBa (QCL), SIBJISIETCSI
HecooTBercTByOmEeH TpeboBanusim US EPA TSCA Title VI (non-
complying lot) B MoMeHT oOHapyxeHus MHpeBbilIeHUS. JlehcTBus,
KOTOpBIE€ JOJDKHBI OBITH MPOU3BEACHBI C ATON MapTHEW MPOIYKIUH,
JOJKHBI OBITH ONMUCaHbl B PyKOBOACTBE MO KadecTBY, BKJIOYAS
UICHTU(PUKAIINIO,  HW30JIAIMI0,  KOPPEKTHUPYIOIIHE  JIEHCTBUS,
MpeAynpexaaonue 1eMCTBUs 1 T.1.

Ecnu npoaykius cepruduiupoBaHa Ha TEXHUUECKUH Kiacc
smuccun popmanbaeruaa E1, To oTuer mpenocTaBisercs OAWH pa3 B
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rmojroga, M TaOIWIla HOJDKHA OBITH aHAJIOTHMYHON Tabiauie Ha
pucyHke 1.

B sTOoM cnydae KOHTpOJb Ipoliecca BEAYT MO CPaBHEHUIO
CpPeIHEro 3HA4YEHUS pEe3yJbTaTOB HUCHBITAHUH C  3aJlaHHBIM
HOPMATUBHBIM 3HaueHHEM. B 3ToM ciydae OTYeThl TaKxke
COCTABJIAIOT JJISI KKAOTO THUIA CePTU(UIMPOBAHHOTO NMPOJYKTA H
KaX/10l POU3BOJACTBEHHOW JIMHUU WJIM YCTAHOBKH, U OHU JIOJDKHBI
cozepkaTb He MeHee 30 3HaueHMH pe3ysbTaTOB MCIBITAaHUM
cepruuuMpoBaHHOW mponykuuu. Ha pucyHke 3 mpezacraBieH
rpaduK A7 TAaKoro crnocob0a  BEACHHUS  MPOU3BOACTBEHHOIO
KoHTpoJisi. Ha rpadguke HopMaTHUBHOE 3HAUYEHHE CPEIHEN BEITMYMHBI
cofepxkaHus (opMaibAeruia B IUNIMTE ObLJIO ONPEAETICHO COTJIacHO
TpeboBanusaM pykoBomsamux gokymeHtoB ¢. MKEA (I0S MAT
0003).

s me/100 ¢ Jlornye i
EE] 55 | eyl
[

[ Ak daesed / all maUES Last |90 |meceagung | =100 I -
min 15 153
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I8 1 | e

Cpeureiaverage a,04
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7omylndg

. et

Pr—

FaaHn

3
Pmowgecrme
MFEA
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Pucynox 3 — IIpumep rpaduka u3 oryera o mpou3BOJICTBE U
UCTIBITAaHUSX IPEBECHO-BOJIOKHUCTOM MIUTHI IEp(HOpaTOPHBIM
meroqoM (E1)
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Ilepconan  1aboparopum. Pemaromum daxTopom,
OTIpEIETISIOIIUM KOMIIETEHIIHIO nabopaTtopuu, SBIISICTCS
NPaBUJILHBIN 10100P U YIPaBICHUE EPCOHATIOM.

Jluma,  HEMOCPEeICTBEHHO  BBINOJHSIONIME  WCIBITAHHS,
MOBBIIIAIOT CBOIO KBATM(HUKAIMS HAa CIEUUAIBHBIX Kypcax, I
OCBAMBAIOT TOHKOCTH  BBINIOJIHEHUS  HCIIOJIB3YEMOTO  METOJA.
HecoMHeHHOE MPEenMyIIECTBO MPH 3TOM UMEIOT T€, Y KOTOPBIX €CTh
6a30Boe XMMHYECKOE 00pa3oBaHUE, MOCKOJIbKY WM JIerde MOHATh
OCHOBBl M y HHUX €CThb NPAKTUYECKHE HABBIKM NPOBEICHUS
XUMUYECKUX MPOLETYD.

BHumanue Kk mnepcoHany sabopaTopuu OCOOEHHO BaKHO,
MOCKOJIbKY 3TH JIMI]a OTBEYAIOT 32 JIOCTOBEPHOCTH IMPOBEJICHHBIX
UCTIBITAaHUN M, CJIEJI0OBATEIbHO, 3a BBISBICHHE HECOOTBETCTBYIOIIECH
MPOIYKIIMH U 3aITyCK IPOLEAYpHI €€ 00padoTKu.

KomnereHTHOCTh 71a00paTOpUK MOATBEPHKIAETCS HECKOJIBKO
pa3 B TroJ BO BpeMs IMPOBEACHUS PETYSIPHBIX MPOBEPOK C
BBITNIOJIHEHUEM UCIIBITAHUNA KOHTPOJIBHBIX 00PA3II0B.

Obecneyenne. Oxono 10-tm jer cnenuaan3upoOBaHHOE
nonpasnenenue OO0 «JleccepTuka» nocrapisieT MpuOOPHI, a TaK ke
OKAa3bIBACT YCIIYTH TEXHUYECKOH MOAJEPKKHU B MIEPUOJ OCBOCHHS HX
pabotbl.  COOTBETCTBYIOIIEE  MPOTpaMMHOE  oOecrieueHue U
METOMYECKas JUTepaTypa BXOAAT B MAaKEeT MOCTaBKU M BBIAAIOTCS
ClelUaICTaM B TNepuoJl oOydeHuss paboTe ¢ HUCHBITATEIbHBIM
o0opynoBaHUEM.

PerynsipHoe npoBesieHre CEMHUHAPOB, KOH(PEPEHIINH, a TaK ke
UH/MBH]IyallbHblE KOHCYIbTAlMM TIO0 BO3HUKAIOIIMM BOIPOCAM
NPOBEICHUS HCHBITAHMM TPU3BAaHBl TIOMOYb  OTEYECTBEHHBIM
MPOU3BOJIUTENIIM B OCBOCHHHM HOBBIX BBITOJHBIX PHIHKOB COBITa
coeil mpoaykuuu. IIpoxoxnenne kypcoB B OOO «JleccepTukan
oopmisiercs cepTHPUKATOM M 3aCUUTBHIBAETCS B MOCITY)KHOMH
CIHCOK TOBBIIEHUS KBadU(pUKaUUU. MHCIEKTOphl 3apyOesKHBIX
CepTU(PUKALMOHHBIX IIEHTPOB MPUHUMAIOT BO BHUMAHUE MOBBILICHHUE
KBaJM(HUKALMK Ha 3TUX KypcaX KaK BIOJIHE JOCTATOYHBIE.

Kpome Toro, ucnsitarenbHas jnaboparopusi Takxke 6oiee 10
Jer sABnseTca oAoOpeHHoM maboparopueit ¢. UKEA, Ttak uto
OPEINPUATHI-IOCTABIIMKK 3TOW (UPMBI TOJB3YIOTCS HAIIMMU
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ycayraMu JUIs  NPOBEJCHHS KOHTpOJS 0e30IacHOCTH  CBOEH
MPOAYKLIUH.

Crnincox nureparypsl:

1. CARB. Composite Wood Products ATCM.

2. US EPA TSCA Title VI. Final rule.

3. Meiiep b., Maroniua M. CARB: o6uue tpeboBanus, mpe-
JeTIbHBIE 3HAYCHHU S, METO/Ibl UCIIBITAHUS, ONPEIeIICHIE KOPPEISAIHH.
JlpeBecHble Marepuanbl: TpeboBaHus u cepTudukauus B EBpore,
Poccun, CIIIA: C6opuuk Hayunsix TpynoB/ I[lox obmieil penaximeit
B.A. Bapnonosa. - banabanoso: OOO «Jlecceptukay, 2016. C. 114 —
134.

4. bapnonoB B.A. O TpeboBaHUSIX CHCTEMBI CepTU(DUKALUU
JPEBECHBIX KOMIO3UIIMOHHBIX MaTepUaloB ArEHTCTBa MO OXpaHe
okpyxatomeit cpensl CIIIA (EPA). Buenpenue HOBOM CUCTEMBI cep-
TU(QUKAUH JPEBECHBIX KOMIIO3ULMOHHBIX MaTepuasioB — EPA
«AreHTcTBa MO oxpaHe okpyxatouiei cpensl CLIA»: COopHUK Ha-
YUHBIX TPYAOB / moJ oOmel penakiueir B.A. bapnonosa. - bana6a-
HOBO: OO0 «Jleccepruka», 2017. C. 3 - 49.

5. BanoB b.K. OmnbIT paboThl OTEUECTBEHHBIX IepeBOOOpa-
0aThIBAIONIMX MPEANPUATUNH B YCIOBUSAX MOCTaBKU MPOIYKIUH Ha
SKCIOPT. BHenpeHue HOBOW CHUCTEMbI CepTU(UKAIMH JAPEBECHBIX
KOMIIO3MIIMOHHBIX MaTepuanoB — EPA «AreHcTBa mo oxpaHe OK-
pyxatomieit cpeapl CHIA»: COOpHUK HaydHBIX TPYJOB / MOJ oOmIen
penaknueit B.A. bapmonoBa. - bamabanoBo: OOO «Jlecceptukay,
2017. C. 49-74.
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OCOBEHHOCTH AKKPEJMTAIINN UCIIBITATEJIBHOM
JABOPATOPUM T10 KOHTPOJIIO KAYECTBA
JPEBECHBIX ITUT HA COOTBETCTBUE
TPEBOBAHUSIM EBPONENCKHNX Y MEJKIYHAPOIHBIX
CTAHJAPTOB

U.M. TPOILIEB, E.A. TEPEHTBEBA, K.. TAPYTHhKO —
OAO «BUTEECKIIPEB»
U.B. BACHJIEBCKHH- BEJIOPYCCKHUH
T'OCYIIAPCTBEHHBIN IIEHTP AKKPEJJUTALIUU
A.B. CMOJIAKOB — YO «bHTY

YcroitunBoe pazsutne PecnyOnuku benapych HampsiMyro
3aBUCHT OT KOHKYPEHTOCIIOCOOHOCTH OT€YECTBEHHOW MPOIYKIIMH, B
TOM YHCJIE IPEBECHBIX IUIMT. BaxkHas posib Opu 3TOM NPUHAIIICKUT
Ka4yeCTBY KOHTPOJI, OCYILECTBIISIEMOTO HUCIBITAaTEIbHBIMU
nabopaTopusiMU B LESX MOATBEPIKIACHUS COOTBETCTBUS MPOIAYKIIUU
TpeOOBaHUSAM OCHOBOIIOJIar aroIIuX CTaHJIapTOB. l'apanTom
TEXHUYECKOM  KOMIIETEHTHOCTM B  NPOBEACHUU  HUCIBITAHUU,
MEXaHU3MOM JIOBEpHUS K MCHBITAHUSIM SBISIETCS AKKpEeAUTalus.
[Ipon3BOACTBEHHBIE OpraHM3alMy  UCIOJB3YIOT  AKKPEAUTALUIO
naboparopuii Kak HMHCTPYMEHT JO0Ka3aTelbCTBA HMX TEXHUUYECKOU
KOMIIETEHTHOCTH B ONPEACIICHHBIX BHJAAX MCIBITAHUM M, Kak
CIEACTBHUE ITOTO, TapaHTUPYIOT, YTO HCIBITAHUS MPOAYKLIUU HX
cOOCTBEHHBIMH J1a00PATOPUSIMHU BHITIONHSAIOTCS JOCTOBEPHO.

Axkpenutanusi nabopatopuii odecrneunBaeT oduIMaIbHOE
MPU3HAHUE U BBICOKO LICHUTCS HA HAMOHAIIBHOM U MEXKIyHAPOIHOM
YPOBHAX KaK HAJEKHbIA MHIMKATOP TEXHUYECKOW KOMIIETEHTHOCTH
B OLEHKE COOTBETCTBUs MPOAYKUMH. B coBpeMeHHOM wmupe
r100aJIbHOTO PBIHKA, Korga MPOAYKLMS repeMeIaeTcs
noTpeduTensM B OOy  CTpaHy, aKKpeAuTalus MpHu3BaHa
o0ecrnevnTh JOBepre MEXK Iy TOCTaBIIMKAMH U IOTPEOUTEISIMH.

Jlist obecneueHus IMOCTOSIHHOTO COOTBETCTBUS
aKKpeAUTOBAaHHBIX JTa0OpaTOpUil OHH MOABEPTAIOTCS MEPUOAUUECKON
OLICHKE KOMIIETEHTHOCTH OpraHom 1o AKKpEIUTALNHU.
AkkpenuTanus  cmocoOcTByer  jaboparopusiM B OIEHKE U
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MOAJIEP)KAHUM  CBOEM  KOMIIETEHTHOCTH, CAMOCTOATEIBHO U
aJIeKBaTHO OLIGHUBATh YPOBEHb BBINIOJHEHUS CBOEH paldOThl U
MOCTOSIHHO COBEPIIIEHCTBOBATH CBON MPO(ECCHOHAIN3M.

Axkpenurtanusi — 3((GEKTUBHBIM HMHCTPYMEHT MapKeTHWHTa
JUISL UCTIBITATeNbHBIX JTAOOPAaTOpHUil, a TaKKE «BU3UTHAS KapTOUYKa»
JUId  NPEACTaBICHUS MPEUIOKEHUM  YCIyr 10  HUCHBITAaHUSAM
OpraHu3alusAM, UIIYIIUM aKKpeIUTOBaHHBIE 1TAO0PaTOPHUH.

B KoHEUHOM HTOTre, aKKpeIuTalus — KII0U K «3aBOEBAHUIO»
PBIHKA, CO3JAHMIO BBICOKOKAUYECTBEHHOH, 0€30MacHOM MpOMyKIHH,
crnoco0  oOpeTeHHs  MEXIYHApOJIHOTO MpPU3HAHUS 3a  CUéT
MOATBEPKIACHUS JTAHHBIX, COINPOBOXAAIOIINX 3KCIOPTHBIE TOBApPbI
Ha BHEILHEM pPbIHKE, OJIMH U3 TapaHTOB MOBbIICHUS 3()(HEKTUBHOCTH
OPEINPUATHA U SKOHOMHYECKOT0 OJaromnoyydusi Kak HpearnpusITHiA,
TaK U rocyJapcTBa B LIEJIOM.

B HamuonanpHOW cucTeMe aKKpeauTanmuu PecrmyOnuku
benapych akkpeOuTalMIO OCYILECTBISET OpraH MO aKKpeIuTaluu
Pecnybonmukun  benapyce  —  PecnyOimkanckoe — yHUTapHOE
MpeanpusiaTue «benopycckuit roCyAapCTBEHHBIN LEHTD
aKkpeauTanum». B pamkax HallMOHAJIbHOW CUCTEMBI aKKpEAUTALUU B
Pecniybnuke neiictByrot 2504 ucnbiTaTeNbHBIX Ja00paTOPUIA.

TpeboBaHuss K  3adBUTENSAM HA  AKKPEAUTALUIO U
aKKPEIUTOBAaHHBIM  CYOBEKTaM  YCTAaHOBJIEHbl HOPMAaTHUBHBIMU
npaBoBbIMU akTamu Pecnyonuku benapych (3akon PecnyOmmku
benapycs ot 24.10.2016 r. Ne 437-3 «OO0 oleHKE COOTBETCTBUS
TEXHUYECKUM TpeOOBaHMSIM M aKKPEIUTALMU OPraHOB IO OIIEHKE
cooTBeTcTBUA», IIpaBmna akkpeauranuu, yrB. IlocTtaHoBieHuEM
I'occranmapra Pecnybnmuku bemapycs ot 31.05.2011 1. Ne 27,
OCHOBOIOJIAralOIMMU  CTaHAApTaMU IO OLEHKE COOTBETCTBMS, a
TaKkke TpeOOBaHUSAMH MEXKIOCYJapCTBEHHBIX MpaBUi B cdepe
aKKpeAWTalluu, MEXIyHapOOHBIX JOKYMEHTOB  EBponeiickoit
OpraHu3anuu o aKKpeaUuTaluu (EA), MexyHapoaHoin
opraHusauuu 1o  akkpegurauumu  Jyaboparopuit  (ILAC),
Mexaynapoanoro ¢gopyma no akkpenurtanuu (IAF).

B 2011 ronmy BI'IA npomen mnpouenypy HOpU3HAHUS CO
CTOpOHBI ~MexayHapoaHOW OpraHu3alMd IO  aKKpeIuTaluu
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nabopatopuit  (ILAC) wu  EBpomeiickoif  opraHu3anuad 1O
akkpenurtanuu (EA) u ctan ux acCOlMMpOBAHHBIM YICHOM.

B Hacrosmee BpeMs B 3aBEpLIANOIIECH CTaJuU HAXOIUTCS
paboTa Mo MpUCOEOUHEHHUIO K coryamenuto ¢ EA g cozmanus
yCIOBMM 10 1mpu3HaHHIO B  EBpomeiickoM coro3e U Ha
MEXIyHapOJAHOM YPOBHE IMPOTOKOJIOB U CEPTU(UKATOB, BBITAHHBIX
aKKpeAMTOBaHHbBIMM B HanMoHanbHON cuUCTEME aKKpEeIUTALMU
OpraHaMM II0 OILeHKe cooTBercTBUA. Ilo MHeEHMIO BKcrepToB
EBpomneiickoii opranuzanuu 1o akkpeauranuu BI'LIA oGmagaer
KOMITETEHTHBIM MEPCOHAIIOM, COOTBETCTBYIOIIEH HH(PPACTPYKTYpOi
U Tpo(EeCCHOHATBHO OCYIIECTBISET OLEHKA KOMIIETEHTHOCTH
3asBUTENICH Ha aKKPEIUTAIMIO U AKKPEIUTOBAHHBIX CYOBEKTOB.

C 2015 roma BI'IHA sBnsiercss uineHOM MexIyHApOIHOTO
dbopyma mno akkpemutanuu (IAF), mnpeacraBnser PecnmyOmuky
bemapych 1o BompocaM  akkpeguranud B MexayHapogHOU
accormanuu no cragaaptuzauun (MAC), MexrocynapcTBeHHOM
COBETE M0 CTaHAAPTHU3ALNHU, MeTposioruu u ceprudukanuu CHI'.

B pamkax EBpasuiickoro skoHomuueckoro coro3a BI'TIA
mpoBOAUT JPQPEKTUBHYIO pabOTy MO CO3JAaHHIO JOBEpUS K
pe3yibTaTtaM OLIEHKH COOTBETCTBHS 57 OPraHoB MO CepTU(UKALMH U
403 ucnblTaTeabHBIX JTa0OpaTOpuil, BKIIOUEHHBIX B EnuHbIi peectp
OpraHoB MO CepTU(HUKAIMM W HUCHBITATEIbHBIX JIAOOPAaTOpPUH,
BBIMOJIHSIET pabOTHl MO MOATBEP)KACHUIO COOTBETCTBUS MPOIYKLIUU
TpeboBanusaM peiaka EADC.

AKkpenuTanus OCYILIECTBIISIETCS AKCIEPTAMHU 1o
akkpenutauuu (73 denoBeka) C TPUBICUCHHEM TEXHUYECKUX
SKCMEepPTOB 1O akkpexutamuu (750 d4enoBek) M OLIEHKHU
KOMIIETEHTHOCTH B CHENM(UUECKUX UCTIBITAHUSIX U U3MEPEHUSX.

IIpuBnekaemble K aKKpEOUTALMM TEXHUYECKHE DKCIEPTHI
JNEUCTBYIOT B COOTBETCTBHU C KOJEKCOM DKCIEPTA 110 aKKPEIUTALMU
U JeKiapamud O  OeCnpUCTPacTHOCTH, 4YTO  TapaHTHPYeT
OOBEKTMBHOCTh M HE3aBHUCHUMOCTb 3aK/IIOYEHUH TpPU  OLEHKE
KOMIIETEHTHOCTH J1a00paTOPHH.

TexHuueckass OIEHKa NpOLEenyp B 3asABICHHOM oO1acTu
aKKpeAWTallUd OCYLIECTBIISIETC HAa OCHOBAaHUU JOKYMEHTAJIbHBIX
JAHHBIX, PE3yJbTaTOB Y4YacTHs B HpPOBEpKax KBaIU(PHUKALUU U
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MEXIa00paTOPHBIX ~ CIMYEHHUAX, MYTEM  HEMOCPEIACTBEHHOTO
HaOJIIOIEHNS 32 HCIIBITATENIbHON JeITENbHOCTBIO HA MECTE U JIp.

IIpu akkpemuTauuu JabOpaTopuil JUIsl OMpPEAENCHUs HX
TEXHUYECKOM  KOMIIETEHTHOCTU  HUCIOJIB3YIOTCSL  CIELUAIbHO
pa3paboTaHHBIE  KPUTEPHH M  TOPOLEIYpHl, TapaHTUPYIOIIHUE
BCECTOPOHHIOIO, OOBEKTUBHYIO, MPO(ECCHOHAIBHYIO  OICHKY
UCTIBITATEIbHOM ~ JIEATENILHOCTH  J1a0OpaTopud, a 3HAuuT, W
[IOJIYy4YCHUE 3aKa3uMKaMU TOYHBIX M HAAEKHBIX PE3YJIBTATOB
UCTIBITAHUMN, TIPEAOCTABIISIEMBIX TaKOU JabopaTopuei.

[Ipouecc akkpeauTauuu COCTOUT B TIIATEIBHON OLICHKE BCEX
3JIEMEHTOB CHCTEMBbl MEHEIPKMEHTA JIAOOPATOPUH U €€ TEXHUYECKOU
OCHAIIICHHOCTH, KOTOPbIE B TOW WIA MHOU MEpEe UMEIOT BIUSHHUE HA
UCIIBITATEIbHYIO 1EATEIbHOCTD.

B PecnyOnuke benapych B COOTBETCTBUHM C  YKazoM
IIpesunenra PecniyOnuku benapyce ot 18 oktsaops 2017 r. Ne 529
BBEJCHBI B JICHCTBUE HOBBIC IPEIIPUATUS 110 BBIITYCKY APEBECHO-
BOJIOKHUCTBIX ITMT CyXoro croco6a mpoussojctsa (JIJID, M/D,
XA®) 1 MOKpHITUH HAMOJIBHBIX JJAMHUHUPOBaHHBIX. K coxaneHuto,
peanu3alus  JaHHOrO  YKaza MIpoxoauT 0Oe3  oOecredyeHus
HallMOHAJIbHBIMU, €BPOIECYCKUMHU u MEXyHapOJHBIMU
TEXHUYECKUMU HOpPMATUBHBIMM TpaBoBeIMH akTamu (THIIA),
OTCYTCTBUH HCHBITATEILHOIO 00OPYAOBAaHUS M CPEICTB U3MEPEHUI,
COOTBETCTBYIOIMX TPEOOBAHMSAM JAHHBIX CTaHAAPTOB, YTO JAEJaeT
HEBO3MOJKHBIM  IIOATBEP)KJIEHUE  BBIIYCKAEMOW  IMPOAYKLHH
TpeGoBaHUSAM OE30IIaCHOCTH M KauecTBa.

B cBs3M C BBIICYNOMSHYTBIM, KaXJ0€ MPEANpHUSITHE ObLIO
BBIHY)KICHO pa3paldaTbiBaTh TEXHUYECKHE YCIOBUS Ha HOBYIO
OPOAYKIMIO, KOTOpble TMO3BOJIIIM  cepTUdUIUpOBaTH €€ U
peanu3oBbIBaTh, B OCHOBHOM, Ha BHYTPEHHEM pBIHKE U pPBIHKE
EADC. Hcnonp3oBaHue  MEXIOCYJapCTBEHHBIX  CTaHAAPTOB,
MIOATOTOBJICHHBIX U IIPEUIaraéMbIX K UCIIOJIb30BaHUIO EBpa3uiickum
COBETOM IO CTaHAAPTU3ALUHU, METPOJIOTMH U cepTUdUKaIuU B
KayecTBe pabouumx HE pemago npoOieMbl, TaK Kak CTeleHb
COOTBETCTBUS MX EBPOINECUCKUM M MEXIYHAapOJHBIM CTaHAApTaM
HeskBuBaneHTHas (NEQ) m mpuBOIUT K PasiIM4yHOMY TOJKOBAHMIO
pe3yIbTaTOB UCIIBITAHUM.
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O pa3HbIX MOAXOJAaX B JaHHOM BOIIPOCE CBUJIETEILCTBYET
npoxoausmee 11.01.2018 r. coBemanue (BuaeokoHpepeHUUs —
Poccus, Kazaxcran, benapyce), naunuupoBanHoe /lenapramMmeHTOM
TEXHUYECKOTO pEeryaupoBaHus U akkpeaurauuu EBpasuiickont
DKOHOMUYECKONM KOMHUCCHUU C LEJIbK CHATHS Pa3HOIVIACHM IIO
IPOEKTY METOJOJIOTUM BbIOOpAa JUIsI OOBEKTOB TEXHHUYECKOTO
peryaupoBaHus METOAMK (METOJOB) HCCIIEIOBAaHUN (UCIBITAHUIA) U
U3MEPEHUH, KOTOpbIE MOTYT OBITh HCIOJb30BAaHHBIMH IS
NPUMEHEHHs ¥ UCTIOHEeHUsI TpeOoBaHUN TEeXHUYECKOro periaMeHTa
EBpa3uiickoro 3KOHOMHYECKOIO COI03a M OCYIIECTBJIEHUS OLICHKHU
COOTBETCTBUS 00BEKTOB TEXHUYECKOTO pEryJIupoBaHus
TEXHUYECKOIO perjlaMeHTa EBpa3suiicKOro >KOHOMHUYECKOIO CO3a
(manee — MPOEKT METOIOJIOTHH ).

Mertoponorus paspaborana B uensx peanusanuu [lopsaka
pa3pabOTKM M NPUHATUS  [E€peYyHe  MEXIYHapOAHBIX U
PETHMOHAIBHBIX CTAHJApTOB, WM HALIMOHAIBHBIX, B pE3yJbTaTe
NPUMEHEHHsI KOTOPHIX Ha JOOPOBOJBHONH OCHOBE OOECTeUMBAETCS
coOmoieHne TpeOoBaHUM TexHH4Yeckoro peridameHta EADC, wu
MEpeUHENl MEXAYHAPOJHBIX, PErMOHAIbHBIX WM HalMOHAJIBHBIX
CTaHJApTOB, COJEp)KAIIMX MpaBUiIa M METOAbl HUCHBITAHUH U
U3MEpEeHul, B TOM 4Hcie MpaBuia oTobopa npod, HeoOXOAUMBIE IS
NPUMEHEHMsSI U UCTIOJIHEHHUs TPeOOBAaHUN TEXHUYECKOTO periiaMeHTa
EADC wu ocymecTBieHHs OLIGHKM COOTBETCTBHS  OOBEKTOB
TEXHUYECKOTO PEryJlMpOBaHUs, B YacTU ONTHUMH3AIUU CHOCOOOB U
ONpe/eIeHUs] TIPUHIMIIOB BbIOOpAa METOAMK HCHBITAHUH U
U3MEpPEeHUH,  KOTOphle J1I0  pa3padOTKU  COOTBETCTBYIOLIMX
MEXTOCYyJapCTBEHHBIX CTaHIAPTOB MOTYT OBITh BKJIIOYEHBI B COCTaB
NepeYHeN CTaHAAPTOB, COJEPIKAIIMX MTPaBUJIa U METO/IbI UCTIBITAHUI
U U3MEpeHuil, B TOM uYHclIe TMpaBwia oTOO0pa 00pasloB,
HEOOXOJUMbIE JUIi NPUMEHEHHMS W UCHOJHEHUs TpeOoBaHUM
TexHuueckoro pernamedta EADC u  ocyllecTBIEHHS OLIEHKH
coorBercTBUsl  (pemienne CoBera EBpa3suiickoil SKOHOMHUYECKOHN
komuccun ot 18.10.2016 r. Ne 161 — «Ilopsimok pa3paboTku U
NPUHATUS TEpeYHed CcTaHAapToOB»). MUHHMCTEPCTBO HKOHOMMKH,
I'occrannapt Pecnybnuku benapych M Jpyrue 3anHTEpeCOBAaHHBIE
CTOpPOHBI, corjamasch C HEOOXOAMMOCTBIO M  BaXXHOCTBIO
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«METOJ0JIOTUN», TPEACTABWINA psij 3amMedaHuil (B konuuectBe 16),
CTaBALIMUX I10J] COMHEHHE YTBEPXKICHHE IPOCKTAa METOJIOJIOTUU B
KadyecTBe paboueil. bemopycckyio cropony moaaepxkan Kaszaxcran.
OcHOBHbIE 3aMe€4aHMsI — TOJIKOBAaHHE TEPMHMHOB M MOAXOABI K
BbIOOpY MeTonuK. s CHATHSA pasHOrjacuii ObUIO TPEAIOKEHO
JlemapTaMeHTy TEXHMUYECKOIO pEryJMpOBaHUSl U aKKpeIUTaluH
nopabortath IIpoekT MeTo100THY ¢ y4eTOM 3aMeyaHui PeciyOmmku
benapyces u Kaszaxcrana u BepHYTbCS K OOCYKICHHMIO IMPOEKTa B
ampesie MecsLe TEKYyIIEro roja.

JlaHHBI  IpHUMeEp  IOKa3blBAE€T,  HACKOJIBKO  BAXKHO
B3aUMOIIOHUMAHUE M €IUHOE TOJIKOBAHHE II0 HCIOJIb30BAHUIO
TEPMUHOJIOTUH, BHIOOPE METOJOB MCIBITAHUN WM H3MEpEeHHH, HuX
METPOJIOTHYECKOM  OOECIIEYeHHH UM  TPAKTOBKE  pE3yJIbTaTOB
WCHBITAaHUW U U3MEPEHUM.

Pecniy6nuka benapych mpou3BOIUT MOYTH BCE BUIBI M3ACTUI
U3 IPEBECHHBI U JUCTOBBIX JPEBECHBIX MaTepuanoB. McnbiTanue nx
Ha  coorBercTBHEe  TpeboBanusiMm  THITA  mpomsBomsar 37
aKKpPEIUTOBAHHBIX MCIBITATENBHBIX JabopaTopuii, B ToM uucie 14
U3 HUX OCYLIECTBIISIFOT KOHTpPOJIb KadecTBa JPEBECHBIX IUIMT U
mebenu. Hu onHa m3 HUX He 00J1a/1aeT BO3MOKHOCTBIO MPOBOIMTH
UCHBITAaHUS JAHHOW MPOAYKIIMM B TIOJTHOM 00beMe Ha COOTBETCTBHE
€BPOIENCKUM M MEXIYHAPOAHBIM cTaHaapTam. OCHOBHasl MpUYUHA
— orcyrctBue  HeoOxomumeix  THIIA u  ucHbITAaTENBHOTO
000pyI0BaHUSI.

[TosTomy pa3zpaboTka M  TNpPUMEHEHHE COBPEMEHHBIX
HAI[MOHAJIBHBIX CTAHJAPTOB, B TOM YHCJIE HA OCHOBE MJIEHTHUYHOIO
[IEPEBOJIa  €BPOINEHCKUX U  MEXAYHAPOAHBIX CTaHJApTOB B
Pecniybnuke benapych sBisieTcst BaXKHbIM (PaKTOPOM SKOHOMUYECKON
U TEXHUYECKOM IMOJUTUKUA M PAcCMaTPHUBAETCS KaK MHHOBALMOHHOE
HarnpasjeHue obecrieuyeHust pa3pabOTKH, MPOU3BOACTBA OE30MacCHON
U KOHKYPEHTOCIIOCOOHOM MpPOAYKIIUHM, MOBBIIIEHUS 3KCIIOPTHOTO
MOTEHIMaNa, CHUKCHHS] MATEPUAIIO- U DHEPTOEMKOCTH NPOAYKLIMH.

Matepuansl U M3JEeNUs W3 JPEBECHHBI, B TOM 4YHCIE
npesecHble Tl — JCII, ABIL, MA®, XD u ITHJI nonaxarot
noJ1 JieficTBue TexHu4Yeckoro perinamenta Pecny6nuku benapycs TP
2009/013/BY «3pmanust 1 cOOpYKEHHs, CTPOUTENbHbIE MaTepUaibl U
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U3JIENHSL. besonmacHocTh» W momiexar — 00s3aTeIbHOMY
MOJTBEPK/ICHUIO  COOTBETCTBUSL  CYHIECTBEHHBIM  TpeOOBaHUIM
JAHHOTO TEXHUYECKOTO DPErjiaMeHTa W BBINIOJHEHHEM TpeOOoBaHHM
B3auMmocBszanHblx  THIIA ¢ ucnonp3oBaHmeM  miisd  Leleu
MOATBEPXKIECHUS COOTBETCTBHMSI METOJOB KOHTPOJISL M HCIBITAHWH,
TaK)Ke yCTaHOBJIEHHbIX BO B3auMocBszanHbix THITIA. JICII, JBII,
M/A® nomagaroT Takke NOJ AeUCTBHE TEeXHMYECKOIro periameHTa
TP 025/2012 «O G6e3onacHocTH MEOCIBHOM MPOLYKITUH.

Pecnyonuka bemapych He B ToJIHON Mepe oOecrneudeHa
CTaHJapTaMH, B TOM UYHUCIIE U €BPONECHCKUMU U MEXIYHAPOIHBIMU B
panre HAI[MOHAJIbHBIX, I103BOJISIFOILIUMU UCIBITATEIbHBIM
7a0opaToOpusM  OCYIIECTBIISITH ~ KOHTPOJb  KauecTBa  IUIMTHOU
OPOAYKIIMM Ha COOTBETCTBHE TPEOOBAHMSM EBPONEHUCKUX U
MeXIyHapoAHbIX cTannaptoB. Ilostomy Ilpesupent PecnyOnuku
benapycs Jlykamenko A.I'. Ha BcTpeue ¢ MpeACcTaBUTENIIMU OU3Heca
YeTKO CPOpPMYJIUpPOBAI 3aauu, CTOSIIUE Mepe]l TOCYAapCTBEHHBIMU
opranamMi B  0OJacTM  TEXHHYECKOTO  HOPMHUPOBaHUS U
cTanzapTH3almu. B nepByro ouepens ObLI0 0OpalieHO BHUMaHUE Ha
HEOOXO/JUMOCTh  IOCTOSIHHOTO ~ MOHUTOPMHTa CO  CTOPOHBI
rOCyJapCTBEHHBIX OPraHoB TPEeOOBAHUH K MPOAYKLUMH C Y4ETOM
AeUCTBYIOIMX TrocynapcTBeHHbIX cranaaptoB (CTh, T'OCT),
MEXAYHAPOAHBIX W PETHOHAIBHBIX CTAHJIAPTOB, HAIMOHAJIBHBIX
CTaHJApPTOB, JPYrMX CTaHJAPTOB M BBIPAOOTKHM CTpaTeruu IO
TEXHUYECKOMY HOPMHUPOBAHMIO M CTaHAAPTU3ALINN.

MoHuTopHHT KauyecTBa BBO3MMOH B PecnyOnuky benapychb
IUINTHOW TPOAYKIMHM HAa COOTBETCTBHE O0Os3aTEIbHBIM  JUIS
coomonenus TpeboBanusiMm THIIA B o0macTd TEXHUYECKOTO
HOPMHUPOBAHHUS " CTaHJapTU3aLUU JUISL obecrnieueHus
HKCIUTyaTAal[MOHHOM HAJe)KHOCTU M 0E30MacCHOCTH TPOBOAUTCS B
ctpane ¢ 07.02.2015 r. Bo wucnomuenue 1.3 Ilporokona oT
18.06.2015 r. Ne 07/57mp., mopyuenuit Ilpembep-MuHHCTpa
Pecnnybnuku benapych, HJaHHBIX IO pe3yiabTaTaM COBELIAHUS Y
IIpesunenta PecnyOnuku bemapyce mo BompocaM (HHaHCOBOTO
O3/I0pOBJICHHUS U Pa3BUTHs AEPeBOOOPAOATHIBAIOIINX HPEANPHUATHH,
IIPOTOKOJIa 3acCE€laHus KOMHCCHUM II0 BOIIPOCaM NPOMBIIUIEHHON
nomutukn B CoBere MunuctpoB Pecnybnuku benapycs ot
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25.11.2015 r. Ne 07/150, a Taxxe Bo ucnonHenue m.2.2 [Ipotokona
Coera Munuctpo PecnyOmuku bemapycs ot 27.04.2016 1. Ne
07/52np. o0 aktuBH3alMMU pabOTHI MO HMCCIEIOBAHUIO U aHAIIU3Y
IIOCTYIAIOIIE HAa BHYTPCHHUH PBIHOK MMIIOPTHOM NPOAYKLIMUHU B
OTHOLICHWM  3asBJCHHBIX  XapakTEpPUCTHK H  TpeOOBaHUM
0€30MaCHOCTH, YCTaHOBJICHHBIX 3aKOHOJATEIbCTBOM PecmyOimku
benapych u TexHMYECKUMHU periaMeHTaMu TaMOKEHHOro CO3a U
EADC c exexBapTalbHBIM OTYETOM O IIPOBOAMMOIL paboTe.

OO0eCrOKOGHHOCTh ~ MPaBUTENbCTBA O  3aIIUTE  pPbIHKA
oOocHoBaHa TeM, uTto B PecnyOnuky BBo3utcs u3 Poccum, EC,
Kutast, YKpauHbl 0koa10 | MiH. M JPEBECHBIX IUTHT, NPUYEM HE
camoro Jjyumiero kauectBa. Jlaboparopuss OAO «ButeGckapeB»
IIpUHMMaJla aKTMBHOE ydacTue B peanusauuu [locTaHoBieHUs
Cosera MunucrtpoB. Ilo pesynpratam ucnsiTanuii okoso 30 %
MOCTYHAIOIIMX IO MUMIIOPTY APEBECHBIX IIUT HE COOTBETCTBOBAIMU
TpeboBanusam  geiictByromux THIIA. K coxanenuro, wu3-3a
OTCYTCTBHSI ~ HEOOXOJWUMBIX  CTaHJAPTOB M  HUCIBITATEIbHOTO
o0OpyJoBaHuUs, TakuWe  MOKa3aTedd  KaK  CBETOCTOMKOCTH,
MEXaHUYECKass  MIPOYHOCTb  IOBEPXHOCTH, MPOYHOCTb  IIPHU
LHUKINYECKUX  HCHBITAaHMSAX W Jpyrue,  BIMSIOIIME  Ha
AKCIUTyaTallMOHHBIE CBOWCTBA, HE OIIPEIEISIINCH

VYuuTbiBass BBILIEM3JIOKEHHOE W BO HUCIHOJHEHHE 1.3
3acemanuss Ne 5 [Ilmana pabotrer Komuccum mo Bompocam
NpOMBILUIEHHOW monutuku Ha 2017  rox,  yTBEpKIEHHOTO
3amecturenem IIpembep-munuctpa Pecnybnuku benapycs 21 utoHs
2017 r., mporokon ot 21.10.2017 r. Ne 07/59mp., mnpuzHaHO
HEOOXO/JMMBIM OINpeZeTeHue LEeHTpa s MCIBITAHUH 1O BCEM
[I0Ka3aTelsiM Ha COOTBETCTBUE EBPOIEHCKUM, MEXAYHAPOIHBIM
CTaHJapTaM M II€PEBOJAa UX B pPAaHI HALMOHAIBHBIX Ha OCHOBE
UIEHTUYHOIO IiepeBoja (MpOTOKON 3aceiaHuss KOMHUCCUHU T10
BONpOcaM NMpoMbIuIeHHON moauTukd oT 03.05.2017 r. Ne 07/39).
OTOMY TakXke MOCBAIIEHO MH(popManoHHoe nucbMo ['occTannapra
Pecnyonmuku benapycs ot 17.05.2017 r. Ne 02-12/5093. B nem
yKa3bIBajach HEOOXOAMMOCTh OPraHU3AlMU COBEIIAHUS C YUYaCTHEM
I'occranmapra, MuHCTpOHapXUTEKTyphl, baHka pa3BuTus, KOHLEPHA
«bennecoymnpom», YII «bP-Koncant»y, OAO «Butebckapes» c
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[EIbI0 BBIPAOOTKH OOMIMX pENIeHHH TO JaHHOMY BOTIPOCY.
Cosemanue cocrosmochk 18 centsiopst 2017 r., Ha KOTOPOM HPUHATO
pElIeHNE O CO3[IaHUM LIEHTpa HMCHbITAaHUM MIUTHONW NPOAYKLIMH Ha
6aze I1I3JI OAO «BureOckapeB» ¢ akkpexuTauuedn ee B
JOMOJTHUTEILHOM ~ 00JacTH  aKKpeIuTallud €  BBIJCICHHEM
(MHAHCOBBIX CPEJCTB HA 3aKYIKY €BPONEHCKUX U MEXTyHapOIHBIX
CTaHJApTOB, IE€PEBOJIAa OCHOBOIOJATAIOIIUX CTAHJAPTOB B PpaHI
HAIMOHAJIBHBIX u npuoOpeTeHus COOTBETCTBYIOLIETO
UCTIBITATEILHOTO 000PYA0BaHUs U cpelcTB u3mepenus B IV kB. 2017
— 1 kB. 2018 .

Ha ceropusmnuii 1eHs npuoOpeTeHo u nepesesieHo okoiao 50
€BPONCHCKUX M MEXIYHApPOJHBIX CTAaHAAPTOB. JIOIOJIHUTEIBHO K
nevictByromM B Pecniybnuke bemapyce CTb EN u CTb ISO,
nepegano B PYII  «CrpolitexHopmM» 1IECTb €BpPONEUCKUX U
MEXAYHApOAHbIX CTAaHAAPTOB JJIs IEpeBoJa UX B  paHr
HauuoHanbHbIX. B 2017 roay 3aKymnieHo U BBEAECHO B AKCILTyaTalMIO
UCHIBITATEIILHOTO 00OPYIOBaHMUS U CPEACTB M3MEPEHHS HAa CYMMY
okosio 200 TbIC. €Bpo. B TekymeMm roay npeacToOMT OCBOUTH Ha
npuobperenue u nepesoq THIIA u npuobpeTeHne nCHbITaTEILHOTO
00OpyZ0BaHuUs U cpelicTB u3MepeHus okoiio 100 TeIc. eBpo.

JlaGopaTopust yCHeNHo MpoluIa NPoLeaypy aKKpeAuTaIlui B
JOMOJTHUTENBbHOM 00acTH akkpenuTanuu B HanmonansHO# cucreme
akkpenutanuu Pecyonuku benapych.

B cootserctBun ¢ PykoBoactBom mo kawectBy LI3J],
00J1aCThI0 aKKPEIUTAIMN U IJIAHOM IPOU3BOJCTBEHHOTO KOHTPOJIS
I[13JT OAO «ButebckapeB» OCYLIECTBISET CIEAYIONIME BUIBI
NESITEIbHOCTH

1 BXOHOM KOHTPOJIb CBIPBSI U MAaTEPUAJIOB;

2 WCHbITaHUS W3JEIMM U3 OPEBECHHBI — KAauE€CTBEHHBIE Xa-
PAKTEPUCTUKH, B TOM YHCJIE CePTH(PHUKAIMOHHBIE UCIBITAaHUS, TIpUe-
MO-CJIaTOYHBIE, NEPUOAMYECKUE, NPU IIOCTAHOBKE MPOAYKLIMHU Ha
IIPOU3BOJICTBO;

3 paaManMOHHBIA KOHTPOJIb ChIPbs, MAaTEPUAIOB U TOTOBOU

IPOJTYKIIHH;
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4 HaydHO-MCCIIEZIOBaTeNbCKUE paboThl U pa3paboTKa TEXHO-
JIOTHi 10 TepepaboTKe OTXOA0B, OUYHCTKE CTOYHBIX BOJ U BO3/yXa, B
ToM yncine pazpaborka THITA — TeXHUYECKUX YCIOBHI:

4.1 coctaBoB HJs 3alIUTHI JAPEeBECHHBI (OMO-, OTHE3aIUTa),
MOBBILLIEHUS IPOYHOCTHBIX XapaKTEPUCTUK IPEBECUHBI, B TOM YHCIIE
HU3KOCOPTHOM, pa3paboTKa TEXHOJIOTUH 3aIUTHl APEBECHUHBI;

4.2 coctaBOoB Ha OCHOBE 0TX0/0B mpousBoiacTBa KOC nus
3alUTHI )KUBOTHBIX, PACTEHUN OT rpuOOB, BpenuTeneil u Gonesnei,
00pabOoTKHU CKJIAZIOB U MIOMEILECHHIA;

4.3 pa3paboTKa TEXHOJOTHUU IPOU3BOJACTBA U PpEATNU3ALUU
KoHcepBaHTa kopmoB HB-2, HB-2M, ne3undexranta HB-1 u3 otxo-
noB npoussojactea KOC;

5 CaHWTApHO-TUTMEHUYECKUM KOHTPOJb YCIOBUM Tpyla Ha
pabounx MecTax, B TOM YHCIIe aTTecTalus pabounx MecT;

6 KOJIOIrMYECKUN KOHTPOJIb, B TOM YHUCJIE 32 KAYECTBOM:

®  CTOYHBIX BOJ;

®  TIUTHEBOM BOJHI;

® [IOBEPXHOCTHBIX BOJ (TEXHMYECKAas U3 pEKU 3amnajaHas
JlBuHA);

®  [IPOMBIIIICHHBIX BEIOPOCOB;

e aTMoc(hepHOro BO3IyXa;

6.1 paguanMoHHBIA KOHTPOIb ucTouHukoB (PUII), paboueii
30HBI;

7 KOHTPOJIb Ka4eCTBa U3JEJIUI U3 APEBECUHBI CTOPOHHUM Op-
raHu3alusaM, B TOM 4ucie 1o nocraHoBieHnto CoBeta MUHHCTPOB
Pecniybnuku benapycs;

8 koHTpoab dpdextuBHOCTH padoTel ['TIYY, BC, ounctabIx
COOPYKEHHH CTOYHBIX U JIMBHEBBIX BoA, XBO;

9 macnopTuzanys LEXOB;

10 npyroe, cormacuo PK I13JI, miany npou3BOoACTBEHHOIO
KOHTPOJISI IPEANIPUATHS.

OcnoBHas 3amaga u unenp L3JI — peammzanusa Ilomutuku
OpeanpusTHss B o0jmacTW KadecTBa. Peanmuszanus — ykazaHHOU
NOJMTUKH  obecreunBaercsi  (YHKIMOHUPOBAHHUEM  CHCTEMBI
MeHe kMeHTa, L[3J] akkpenuToBaHa Ha COOTBETCTBUE TPEOOBAHUSAM
CTb UCO/M3K 17025, nA€HTUYHOTO MEXIyHAPOIHOMY CTaHIAPTY
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ISO/IEC 17025 (Atrectar akkpeautammu BY/112 2.0250, cpok
nevictBus 10 15.08.2020 r.).

Jlns oOecrieyeHrsT KayeCTBEHHOT'O MPOBEACHUS HCIIBITAHUIN
m3nenuit w3 gapesecunbl  L[3J1 wumeer KBanu(UIIMPOBaHHBIMH,
KOMIIETEHTHBIN  TE€pCOHAJl, MCIBITaTeIbHOE O00OpYyIOBaHUE U
cpenctBa usMmepenusi, THIIA u koMIuieKC mTpPOU3BOACTBEHHBIX
MOMEUIEHUH JUIsl IpoBeneHust ucnbeitanuii. Bee ato mo3somsier L3J1
OKa3bIBaTh YCIYI'M CTOPOHHUM OpPraHMU3aLUsAM U 3apabaThiBaTh IS
MIPEANPUATHS JCHEKHBIEC CPEICTBA.

I13J1 akTuBHO paboTaeT M B OOJACTU aTTeCTAMH PAabOUMX
MECT, KOHTpPOJS 3a YCIOBUAMHU Tpylda B IPOU3BOJACTBEHHBIX
MOAPA3ACICHUAX IPEANPUATHS, OCYIIECTBISAET OKOJIOTHYECKUU
JIOKaJIbHBII MOHMTOPUHT, IIPOBOJUT PaaroJIOrM4eCKue
UCCIIE0BAHUS BXOJHOTO CBIPbS, MATEPUAIIOB, TOTOBOM MPOAYKIIUH,
paaranuoOHHbI MOHUTOPHHT .

Cotpynuukamu L[3JI mpoBoautcs Goibiioil 06beM HaydHO-
UCCIIeIOBAaTEeNIbCKOM  paboThl, memaroruyeckas JesTEIbHOCTD,
NOJATOTOBJICHO W  omyOnmukoBaHo Oosee 200 HayuyHBIX U
IIPAKTUYECKUX cTared, B TOM uuciie 20 aBTOPCKHUX CBHJIETEIILCTB
CCCP u mnarenroB Pb, 3ammiieHa kaHauaaTckas AuccepTarius.
Exeromno Ha 6a3ze 113J] BBIMONHSIOTCS A0 5-TH JUILIOMHBIX paboT,
TOTOBUTCS K 3amuTe 4 KaHIUWAATCKME W OJHAa JOKTOpCKas
JUCCEPTALHU.

COBMECTHO C TEXHMYECKMMHU CIYXO0aMH HpPeANpHUITHS
pa3paboTaHbl M BHEJIPEHBI TEXHOJIOTUH MOIYYEHHUS] MaJOTOKCHYHBIX
IPEBECHO-CTPYKEUHBIX  IUIMT,  AKLUENTOPOB  JUII  CHUIKEHHUS
TOKCHUYHOCTH IUIUT, MAJOTOKCUYHON KapOaMumodopManbIeruaHoMN
cmonbl. Ilpeanoxena TexHonorus W 00OpYIOBAaHME Ui OYUCTKHU
ctouHbIX BoJ B 1iexe JABII, MAD/XD/] u apyroe.

N3 orxomoB mpousBoactBa K®OC  paspabortanbl U
MPEUI0KEHBI [T BHEPEHUS B C/X MPOU3BOACTBO Ae3uHpukanT HB-
1, KOHCEPBaHT KOpMOB HB-2, MOIU(PHUIIMPOBAHHBIN
Mukposnementamu HB-2M. PeanuzoBano ¢ 1993 roma oxomo 5
ThICAY TOHH JAe3uH(pukanTa HB-1 u xoncepsanrta kopmos HB-2. Jlns
3alUTHI APEBECUHBI pa3pabOTaHbl U MpeIoKeHbl anTucentuku HB-
1K, HBXM, HBBb u npyrue. Pazpabotana u BHeJpeHa TEXHOJIOTHUS
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TepMuYeckor 00paboTku ynmakoBouyHoro marepuana. C 2015 roxa
ocyiecTBisieTcs, B cooTBeTcTBUM ¢ IlocranoBnenuem Cosera
MunuctpoB  PecniyOnuku — benmapych, MOHMTOPHHI — KadyecTBa
MOCTYHNAIOIIMX B CTpaHy IUIMTHBIX JpeBecHbIX MaTepuanos (CII,
JABII, MJ1®, ITHJI).

Hecmotps nHa Oosee uyem 20-1eTHHI ONBIT pPabOTHI 1O
UCIBITAHUAM HM3JENUH U3 APEBECHUHBI, MHOTOKPATHON MOATOTOBKHU
71a00paTOPHH K aKKPEIUTALUMU HaM MPHUILIOCH CTOJIKHYTHCS C PAIOM
TPYAHOCTEH B JOMOJHUTEIBHON 00NacTH akkpeauTauuu. B mepsyio
ouepelb, OTO HM3KOE KauecTBO IIEPEBOJIOB EBPONEHUCKUX H
MEXAYHApOJHbIX CTaHJApPTOB, HCIOJb30BAaHUE IE€PEBOIUMKAMU
TEPMHHOB M omnpezeneHui, He coorBercTByromux THIIA. Boiee
noapoOHass  wHpoOpMaUs 1O  IpodiieMaM  HCIOJIb30BaHUS
MEXAYHApOJHBIX CTaHAAPTOB B OTPACIM IIPOM3BOJCTBA JINCTOBBIX
JPEBECHBIX MAaTEPUAJIOB U IIyTU UX PEIICHUS U3JI0)KEHbI HaMHU B [1].

BBuay Ttoro, uto TexHudyeckue TpeOOBaHHS K JAPEBECHBIM
IUIMTaM U METOJIbl UX MCIBITAHUI M3JI0)KEHBI KaK B HAallUOHAJIbHBIX,
MEXIOCYJapCTBEHHbIX, Tak H B MexayHapoaubix THIIA,
I'occTanmapTOM PEKOMEHOBAHO BKIIIOUUTH UX B JIOTIOJHUTEIBHYIO
00JacTh aKKpeIUTallud W TPOU3BOJIUTH MCIBITaHUS 1O METOAaM,
YJIOBJIETBOPSIONIMM NoTpeduteneit kak B Pecnyonuke benapyce, Tak
u Poccun, Ykpaune, crpanax EDAC u crpanax EC. Oto cBs3aHo ¢
TE€M, YTO MeETOApl ucnbITaHui 1o coBpeMeHHBIM ['OCTam Ha
IUINTHYIO MPOAYKLHUIO, pa3pabotanHsle EADC, 3HauuTENHHO
OTJIMYAIOTCSI OT METOJOB, M3JOXKEHHBIX B MEXAyHapOIHBIX
cranaapTax. [[ng ux rapmMoHM3anuMu HEOOXOIUMO, HA HAIll B3IJIAL,
pPEIINTH BONPOC O MPUHATUU MEXKIYHApOAHBIX CTAHIApPTOB B
Ka4eCTBE TOCYIApCTBEHHBIX C UJICHTUYHON WIIM MOIU(PUIIMPOBAHHON
CTENEHbIO COOTBETCTBUA. Pa3HBIN MOAX0J K ONPEAEIEHUIO TOTO WIN
MHOrO ToKaszarens (Hampumep, croiikoctu 3I1 k uctupanuio)
IPUBOJUT K TOMY, YTO PE€3ylbTaThl HMCHBITAHWUI HE COBIAJAIOT.
MeToapl HUCHBITaHUN, U3JIOKEHHBIE B pAAE MEXKIYHapOIHBIX
CTaHJIapTOB u UCIIBITATEIILHOE o0OopynoBaHue, HOCAT
pEeKOMEHATeNbHBIN XapakTep U 3(PPEKTUBHOCTh UX UCIOIb30BAHUS
MOXKHO TIPOBEPUTH TOJIBKO IIOCIIE MPHOOpPETeHUs W BBOJA B
HKCIUTyaTallio, HapUMep, HCIIOJIb30BAaHHE CHEKTPO(POTOMETPOB C
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kroBeTol 50 mu BMecto 10 mul. Meroapl MCHBITaHUN HamOJIbHBIX
JAMUHUPOBAHHBIX IOKPBITHM, B OCHOBHOM, CCBUIAKOTCSI Ha
CTaHJApThI, UCIOJIb3YyEMbIE B JIETKOW MPOMBIIIIEHHOCTU. MeroTcs
ONpe/eieHHble  TPYAHOCTH 1O  MOAOOPY  HM3MEPHUTEIHHOTO
o0Opy/nOBaHUs, €ro IEHOW MeJCHHS, IUIOMAIbI0 HU3MEPUTEIBHON
MIOBEPXHOCTH,  XMMHUYECKOMY  COCTaBy,  MaTepuajoB  JUId
M3TOTOBJICHUS BCTIOMOTaTENbHBIX MPUCTIOCOOICHNI 1 TpeOoBaHUS K
UX  KayecTBy, a TakXke  METPOJOTMYECKOMY  KOHTPOJIIO
U3MEPUTEIBHOTO 000pyAoBaHMs. 3a4acTyio Tpedyercst pa3paboTka u
JOKYMEHTAJIbHOE odopmieHue JOKYMEHTaluu 1o
METPOJIOTUYECKOMY  KOHTPOJIO 3aKylaemMoro HUMIIOPTHOTO
U3MEPUTEIBHOTO OOOpYAOBAaHUS U pacueTy HEONIpPeAeICHHOCTH
pe3yIbTaTOB M3MEPEHUH C NPUMEHEHHEM TaKOro 000pYJA0BaHMS.
OTCyTCTBYIOT y4yeOHBIE IICHTPHI IO MOBBIMICHUIO KBaTU(DUKAIIMH
CIELUAIMCTOB MO paboTe Ha HUCHBITATEIbHOM OOOpPYIOBAHUHU IO
METO/laM  HCIBITAaHWH, TPUBEIEHHBIM B  MEKIYHapOIHBIX
cragaprax. He g Bcex mnokasarened B MEXKIyHapOIHBIX
CTaHJapTax NpPHUBEIEHA MEPUOJUYHOCTb KOHTPOJISI, HApuUMep, s
HIUUI. Tem He MeHee, mpoOieMbl, BO3HUKAIOIIME B IpoLEcce
aKKpeIuTaluu, ObLIM pelieHbl. MIMeeTcs AOroBOPEHHOCTh C PAIOM
aKKpeIUTOBaHHBIX Jabopatopuit B Ilompme wu I'epmanum o
npoBefeHuu oOydeHuss coTpyaHukoB L[3J] meromam ucnbITaHMi
IUTUTHON IPOAYKIINH, UCIIOJIb30BaHHUs MU3MEPUTENBHOTO
0o0OpyJOBaHUs JUIA 3TUX IIeJiel B COOTBETCTBUM C TPeOOBAHUAMHU
€BPOINEHCKUX M  MEXAyHApOAHbIX cTaHaapToB. OmpexneneHa
NEPUOJUYHOCTh  KOHTPOJIA  IOKa3aTelel  KayecTBa  IUIMTHOM
MIPOTYKIIUH.

Taxkum 00pa3oM, akKpeAUTalMs B JOTOJHUTENLHONW 001acTH
akkpeautauuu no3BoauT [[3JI ocymecTBasATh KOHTPOJIb IIMTHOMN
OPOAYKIIMM Ha COOTBETCTBHE TpPEOOBAaHMSIM EBpPONEUCKUX U
MEXIyHApOJHBIX CTAHJAPTOB, CYIIECTBEHHBIM TpeOoBaHusiM TP
2009/013/BY u TP 025/2012, B nosiiHoM o0beMe peannzoBaTh [lnan
MEpONPUATUI 1o cepTUuUKaLIU IIPOTYKIIUH
JIepeBo0OpabaThIBAIONINX OpraHU3alui, BXOAALUMX B «XOJIUHT
OpraHuzaiii  aepeBooOpadaTbiBaroiell  MPOMBIIUIEHHOCTHY» U
KOHIIepH «bemecOymMnpom», OCyIIecTBIATh MOHUTOPUHT KayecTBa
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noctynatomux B Pecnybnuky benapych mo uMMIopTy JIHCTOBBIX
JPEBECHBIX MAaTE€pHaJOB U TOJOXKHUTEIbHO BIUATH Ha O00bEM
OKCMOPTAa IUIMTHOW TPOJIYKLIHH, €€ KOHKYPEHTOCIIOCOOHOCTD,
MIOBBIIIEHUE €€ KaueCTBA U OE30MaCHOCTH.

Crnincox nureparypbl

1. I'pomeB .M., Bypxun A.H., ly6onenosa E.B. IIpo6nembl
MCIIOJIb30BAHUS MEKIYHAPOIHBIX CTaHAAPTOB B OTPACI MPOU3BOJ-
CTBa JINCTOBBIX JIPeBECHBIX MaTepuanoB // COCTOSHUE U MEPCIEeKTU-
BBl Pa3BUTHUS MPOM3BOJCTBA JApEeBECHBIX IIUT: COOPHUK JTOKIAT0B
19-0it MeXTyHAPOAHON HaydYHO-TIPAaKTHUYECKON KoH(pepeHmu 16 -17
mapra 2016 r. / mox penakuueit E.Il. I'myroBoii. — bamaGanoso,
2016. - C. 15-21.

CHUKEHHUE IIVIOTHOCTH U I'OPIOYECTH
JAPEBECHO-BOJIOKHUCTBIX IIJINT
HA ®EHOJIBHOM CBA3YIOIIEM

A.A. TIEOHOBHUY, A.B. LLIEJIOYMOB — CII6I JITY umenu
C.M. Kuposa

I'moGanbHas mpobiema pecypcocOepekeHHsi MepMaHEHTHO
pemiaercss IO HECKOJBKMM HampaBleHUsM. B mpowusBojicTse
JPEBECHBIX IUTUT 0CO00€ 3HAueHHE NPUOOpPETaeT palMOHAIBHOE
UCIOJIb30BAHUE MPHUPOJHBIX pecypcoB. OIHUM M3 HaIpaBlIeHUN
SBIISICTCS CHMDKEHUE MAaCChl €AMHUIBI MPOAYKIIMHM, B YaCTHOCTH,
CHIDKEHHE IUJIOTHOCTH BBIpaOaThIBAEMBIX JPEBECHO-BOJOKHHUCTHIX
mnt. Tak Bo3HukIM MDF — JIBII cpenHeit i0THOCTH, WIU TIIIATHI
npesecHble MOHOCTPYKTYpHbIe Io ['OCT P 33274-2013.

[IpyHUMOIHATBHO HOBBIM ~ SIBUJIOCH  CO3JIaHME IUTUT C
YCIIOBHBIM Ha3BaHUEM «BOTIJIaH» — BCIIEHEHHBIX OrHE3alUIIEHHBIX
T Jlecorexunueckoi akanemuu [l, 2]. CHmKeHUE MIOTHOCTH
JIOCTUTACTCS UCTIOJIb30BaHUEM BCIICHUBAIOIETOCS
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TPEXKOMITIOHEHTHOTO  MOPOIIKOBOrO  (heHOI0(POpMabIETHIHOTO
CBSI3YIOILIETO IIpU 00s3aTeIbHOM co3/1aHuH d(dekTa miacTudurkanum
JPEBECHOTO BOJIOKHA 3a CUET XMMHMYECKOTO COCTaBa aHTHUIIHPEHA,
UCIOJIb3YeMOT0 Ul OTHE3aIlUThl KOMMO3UIMH. biaromaps stomy
CO3/aeTcs «BHYTPEHHEE» MIaBJICHHE, HEOOXOIUMOe JUIsI KOHTAKTa
BOJIOKOH W B3aNMOJCHCTBHSI MEXAy HUMHU. TpeOyemoe BHelIHee
JaBJICHUE TOPSAYEro IPECCOBAHUS OKAa3bIBACTCSA  CYIIECTBEHHO
MOHWKEHHBIM 0€3 MOTepu HEOOXOIUMBIX AJS IUIMTOOOpPA30BAHMS
ycioBuid. B pesynbpTare MiIOTHOCTH IJIMT MOXKET OBITh MOHM)KEHA C
COXpaHEHHEM 3HAYECHUI MPOYHOCTHBIX MapaMETPOB HA YPOBHE, NPHU
KOTOPOM BOIUIAH COOTBETCTBYET KOHKPETHBIM TpeOoBaHusiM. B
YaCTHOCTH, IIPY HA3HAUYEHUH BOIUIaHA B KAYECTBE OTHE3AIIMIECHHBIX
MDF npu miotHoct# ot 500 10 750 Kr/M° €ro HpOYHOCTH MpH
usru6e Oynet usmensaTbes ot 15 no 40 MIla, moaynb yrnpyrocTs - ot
2,5 no 4 I'lla, ynenpHas ypmapHas BS3KOCTh - oT 3 g0 6 kJDKk,
TBepAOCTh - 0T 20 10 50 MITa.

[Tpy Ha3HAYEHHM BOIUIAHA B KaYECTBE JKECTKOTO TMEHOIIACTa
JUISL LIeNieil CTPOUTENIbCTBA €ro MIIOTHOCTh MOXKET OBbITh OHMKEHA J0
350...400 «r/m’. TIpoyHOCTH €ro MpH 93TOM CpAaBHHMA C
neHononuakpuioHutpwiom (IMITAH) u 3moKCHMIHOHOBOJIAYHBIM
neHoriactom (IT9H):

Bun marepuana Bomnan IITTAH I15H
[LIOTHOCTD, KI/M’ 395 425 350
[Tpounocts mpu uzrude, MIla 11,9 13,6 10
[TpuBenenHas npouHocts, o/p 0,03 0,032 0,028
Marepuan  BbIAEP)KMBAaeT  OTHEBBbIE  WCOBITaHUA — 0Oe3
caMmocTosiTeNIbHOrO roperus. Ilpu 3ToMm OTHE3allUIIEHHOCTh
SBIISICTCA JIOTIOJTHUTEIHHBIM PEUMYIIECTBOM. Bomnan

TEXHOJIOTUYEH IPHU YCTAHOBKE: XOPOIIO 00OpalaThIiBaeTCs OOBIYHBIM
CTOJIIDHBIM HMHCTPYMEHTOM, B HErO JIETKO 3aKOJAuYMBaIOTCS H
IPOYHO yAepkuBatoTcs reo3au (or = 3...4 MIla), npuroaen non
okpacky Omaromaps auddepeHIHpOBaHHOMY  PaCHpEIeCHHIO
IUIOTHOCTH, KOTOpas W3-3a IJIACTU(UKAIUU JUIsI MMOBEPXHOCTHBIX
cnoes gocturaer 1000 Kr/M° mpH HHTErpanbHOM MIOTHOCTH 550
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kr/m’.  TIpp  5ToM  KOS((UIMEHT TeMIepaTypompOBOIHOCTH
cocrasisier 13,2:10°° m’/c, tertonpoBogrocta - 0,068 Br/(m-Tpam)
[3].

BripaboTaHHbIE TUIMTBI KCIOJIB30BAHBI JJISI M3TOTOBIICHUS
BBICTAaBOYHOr0 000pynoBaHus. sl MPUMEHEHUsS MPH COOPYKEHUHU
MOJYJIbHOM BBICTABOYHOW SKCHO3MIMM 3aJ0B MexIyHapoaHOMI
BbICTaBKH (T. JIOHZIOH) OHU cepTU(UIIMPOBAHBI OpraHaMH MOXapHOU
oXpaHbl U caHuTapuu BemukoOpuranuu. OJHAKO OTEYECTBEHHBIN
NOTpeOUTENb HE MPOSBISET HHTEPECa M0 OPraHU3aALMH PErYISIPHOTO
BBIITYCKa TAKUX IUIAT MO psALy NpuuuH. s Mmebenu B Hallel cTpaHe
HET OrPAaHMYEHUH 1O TOPIOYECTH, a HEKOTOpble W3MEHEHUS
TEXHOJIOTMYECKOM  CXEMbl  C  JIOOCHALEHUEM  HEKOTOPHIM
00OpyZ0BaHUEM Il MAJIOTOHHAXHOTO BBITYCKa OT/AEIbHBIX MapTUH
pamu pacmupeHus o0jacTeil HCHOJIB30BAHUSA OTHE3ALIMIIECHHBIX
JPEBECHO-BOJIOKHUCTBIX IUIMT HM3TOTOBUTENSI HE HMHTEPECYIOT.
HeoOxonum mouck obnacteidl mpuMeHEHUs, TIe KpUTepHaTbHBIMU
SBJISIIOTCSI ¥ IOHMYKEHHAs TOPIOYECTh, U CHIPKEHHAS! IIOTHOCTD.

JUist mpoABMKEHHS HA PHIHOK pa3pabOTaHHOM MPOIYKIIMN MBI
HECKOJIbKO ~ YIMPOCTHJIM TEXHOJIOTHIO, HCHOJb3ysSd B KadyecTBe
CBSI3YIOILIETO CTaHAapTHO BbIpabareiBaemyto mo ['OCT 20907-75
benonopopmanpaeruanyo cMoxy Mmapku COXK-3014 mpousBoacTsa
3A0 «Mertaaunea» (r. OpexoBo-3yeBo MOCKOBCKOH obiactu) c
MaccoBOM ojei cyxoro ocrtarka 43 %. B kadecTBe aHTUNMpeHa
UCTOJBb30BaTIN  (QocdopazoTcoepKaliee OTrHE3alIMTHOE CPEICTBO
Kjacca aJAyKTOB C II€PEeMEHHOM KHCIOTHOCTbIO — aHTUIIMPEH
amugodocpar KM. [Tomumo 3¢ (HeKTUBHOIO CHHKEHHUS TOPIOYECTH
matepuana amugodocpar KM B npouecce 00pazoBaHUs CTPYKTYPBI
IUIUTHl AaKTUBHO YyYacTBYeT B MEXXBOJIOKOHHOM B3aHMMOJCHUCTBUH,
BBIMOJIHASA QYHKLINU TUIACTU(PHUKATOPA B HAYAJILHOW CTaIUH FOPSYEro
NPECCOBAHUS W CUIMBAIOIIEr0 areHTa Npu €ro 3aBeplieHuu [4].
Oddexr mmactudukanuu u cHIMBaHUS ObUT TMOATBEPXKICH Ha
tBepapix OJIBII TonuuHoi B mpenenax 3...4 MM 06e3 npuMEHEHUS
CHUHTETHUYECKUX CBS3YIOLIMX U NpU 00Jiee MATKOM PEKUME TOpsiuero
npeccoBanus. C IeNbl0  3aBEpUICHUS TPOLECCOB 00pa3oBaHUs
ctpykTypel OJIBII u mnoBbllIeHHS HMX BOJOCTOMKOCTH MOMHMO
UCIOJIb30BAHUS rugpodobuzaropa BBOJIUTCS cTagus
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MOCIIETIPECCOBOM TEPMUYECKON OOpabOTKU IUIUT HPU TeMIleparype
(165 £ 5) °C B Teuenue 60...90 MUH HEMOCPEACTBEHHO MOCIIE CTAIUH
ropsuero npeccoBanus. OgHako Takas CTaiusl HE MpelyCMOTpEHa
TEXHOJIOTUEH n3rotoBneHus cranaaptoix JIBII cyxoro cnoco0a.

[TnacTudukanms APeBECHOTO BOJOKHA IMPHU HCIOJB30BAHUH
amunodocpara KM nomumo cHmkenus roprodectd MDF otkpriBaer
BO3MOXXHOCTb COKpPATHTbh pacxXxojJ CHUHTETHUYECKOIO CBSI3YIOLIETO.
OpHaKo MONHOCTBIO OTKA3aTbCsi OT IPUMEHEHHUS CBA3YIOLIETO B
JAaHHOM Clly4yae HEBO3MOXKHO B CBS3M C HEOOXOIUMOCTBIO
oOecrieyeHnss TpeOyeMbIX (PU3NKO-MEXaHUYECKHX IOKa3zaTeled MpH
MOHMKEHHOW TIJIOTHOCTH IIUT. HeoOXomuMmelii ypoBeHB pacxoja
CBA3YIOLLETO AMKTYETCS 3aJaHHOW IUIOTHOCTBIO M JIOIIyCTUMBIMU
rapaMeTpamMy TEXHOJOTHYECKOIO MpoLecca.

[IpoBepky Bo3moxknoctu nonayuenuss OMDF ¢ npumenenuem
amunopochara KM mnpoBoImiIM € HCIOIB30BAaHMEM B KaueCTBE
ceszytoniero ®OC npu coaep:kaHud B BOJOKHE 5 %, cuMTass Ha
CyXH€ BEILECTBA.

Jlst M3TrOTOBJICHUS OINIBITHBIX 00pasioB OMDF
HCII0JIb30BAJIM JAPEBECHOE BOJIOKHO JIMCTBEHHBIX MOPOJ JIPEBECUHBI,
MoJiyueHHOe 0e3 BBEJICHUsS YIPOUHSIIOMMX U TUAPOPOOU3UPYIOMINX
no6asok, mpousBojactBa OO0 «lllexcuunckuit KIII», r. IllexcHa
Bonoroackoit o6nmactu. IlopoaHblif cOCTaB JPEBECHOTO BOJIOKHA!
Oepesa — 80 %; ocuna — 20 %; cremens momona 12 °IIP. [lus
rusipooOu3auyu APEeBECHOIO BOJIOKHA HCIOJIb30BAIN MapaduH
HedTsHo# TBepAbIil (TOCT 23683-89).

B kauecTBe OTHE3alIMTHOrO CpeACTBa Ui 0OpabOTKH
JPEBECHOTO BOJIOKHA MpPU TMOJYYEHUM OIBITHBIX 00pa3noB OMDF
UCTOJb30BaNN aHTUNUpeH amuaodocdar mapku KM (TY 2499-001-
05091160-2012), conepxamuii 16,5 % docdopa u 22,4 % azora.
Jna cunte3a antunuperHa KM mpumeHsuin Kuciaoty ¢ochopHyro
(I'OCT 6552-80) u «kapbamun (I'OCT 6691-77), a Takxe
KaTaJlu3aTop, COCTABJISIONINI HOY-Xay pekuMa cuHTe3a (mateHt PO
No 517491 or 05.03.1993 r. [5]). MonbHOE COOTHOLIEHUE
dochopHOl KMCTOTHI M KapbamMua MpU CUHTE3e cocTaBisuio 1:1,5,
YTO COOTBETCTBYET aTOMHOMY COOTHOILIEHHIO a30T:(ocdop N/P = 3,
3HaueHue pH pactBopa rorosoro mpoxykra coctasisio 7,5 + 0,5.

64



Hcnonn3oBanne amupodocpara KM ¢ BbicokuM 3HadenueM pH
CBSI3aHO C TEM, UYTO OTBEp)KJEHHE (PEHOJIHOTO CBS3YIOIIETO MOXKET
IIPOUCXOJUTH B PUCYTCTBUY IIETOYHBIX KaTaJIN3aTOPOB.

BnaxHOCTh JApPEBECHOrO0 BOJIOKHA ONPEAEISIM BECOBBIM
metogoM mo I'OCT 16483.7-71 na Biaromepe J1abopaTOpHOM
BecoBoM Mapku ML-50 ¢upmer AND, Sfnonus (BS EN 61326).
IInotHOCTH pacTBOpoOB aHTUIIHpEHA KM OTIPENEIISAIN
JCHCUTOMETPUYECKH C TOMOIIBIO apEOMETPOB CTEKIITHHBIX OOILEro
HazHaueHus1, cootBeTcTBytommux 'OCT 18481-81 E. KucinorHocTs
pactBopoB  aHTunupeHa KM omnpemensuin Ha  pH-metpe-
MuwLIBoabT™MeTpe THIa pH-150M (TVY 25-7410.003—-86).

Jlis  u3roTOBNIEHMST OMBITHBIX oOpasnmoB OMDF Ha
BO3JYLIHO-CYXO€ JPEBECHOE BOJIOKHO IIpM IIEPEMEUIMBAHUU B
GapaGaHHOM CMECHTENE CO CKOPOCTBIO 16 MMH ' HOC/IEOBATENBHO
Hanocu 50 %-ii pactBop amugodochara KM u pacruias napaduna
nyreM pacnbuieHuss non  gasieHueM 0,32 MIla. Copnepkanue
amunodocdara KM B BonokHe coctasisio 17,7 %, mapadpuna — 1 %.
OOpaboTaHHOE BOJOKHO BBICYIIMBAJIM B CYLIMJIBHOM IIKady
KOHBEKTHBHOTO THma npu temmeparype 80 °C 10 OTHOCHTEIBHOM
BIAXXHOCTH 4...6 %, 3aTeM IIyTEM paclblICHUs] HAHOCUIIM Ha Hero 43
%-u  pactBop DPPC. DopMmupoBaHHE BOJOKHHCTOTO KOBpa
MPOU3BOAMIN B J1aOOPAaTOPHOH BakyyM-(pOpMHpYIOLIEH MaliuHe ¢
pasmepamu  opmbr 200x200 mm. [lnuter Tommuuo#t 10 MM u
pacuerHoif rioTHOCThIO (800 * 50) Kr/M’ mpeccoBanM IIpH
temneparype 210 °C, MakcHMabHOM yaensHOM JaBiernd 3 MIla B
teyenue 10 mun. ['otoBbie 06pa3iet OMDF KOHAMIIMOHUPOBAH MIPH
temneparype (20+£5) °C M OTHOCHTENBHON BIIAXKHOCTH BO3IyXa
(65+15) % B TeueHue TpeEX CYTOK.

Tonmuuy h, MIOTHOCTE p, paspyliaoliee HaNpsKEHUE MpH
CTaTU4YECKOM H3THO€ Gy, BoOAomoryiomenue AW u pazbyxaHue B
Boge AS mna ob6pasuoB OMDF onpenensuin mo 'OCT 19592-80.
Pa3pymaroniee HanpspkeHUE INPU PACTSKEHUU NEPIIEHIUKYIISPHO
wiactTd winutel 6; g obpasuoB OMDF omnpenensimu no 'OCT
26988-86. Ilpu ucnsitanun ob6pasuoB OMDF Ha roprouects Mo
METOJy «OTrHEBOM TpyObl» [6] perucTpupoBaid OTHOCUTEIBHYIO
norepro  Maccel  obpasua Am M NPOJOJDKUTENBHOCTH
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CaMOCTOSITEJIFHOTO TOPEHHUS U TICHHS O0O0pasloB Te. OMHCCHUIO
dopmanpaeruna uz oo6pasros OMDF onpenensnu no merony WKI ¢
WCIIOJIb30BaHMEM alleTUJIaeToHa [7] Ha MHUKPO(POTOKOIOPHUMETPE
tuna MKM®-1 (TVY 64-1-3445-80).

PesynbTarhl (U3NKO-MEXaHUYECKUX M OTHEBBIX HCIBITAaHHUIM
obpaszioB OMDF npencrasnensl B Tabnuie 1. s cpaBHeHUs B Hei
TaKkKe  MpUBEICHBl  HOpMaTHBHbIe  TpeboBanust k  [IBII
otedectBeHHOro npousBoacTBa o 'OCT P 332742013 (mnoTHOCTH
600...800 kr/m’), a Take k MDF 3apy6exHOro mpou3BOACTBA IO
EN 622-5-2006 [8] (mwmotHocts 700...870 Kr/mM’) TOJNIIHHOIL,
HanOosee OIM3KOH K TOJIIIMHE OMBITHBIX 00pa3IoB.

IIpu BBenenun anTunupeHa KM B JpeBecHOE BOJIOKHO
INPOUCXOOUT  yBEIWYeHHEe npouHoctu obOpasnoB OMDF mo
CPaBHEHHMIO C KOHTPOJIbHBIMHU OOpa3uamu T (6e3 aHTUIHpEeHa),
MOCKOJIbKY IUIacTH(UIUpYIOIIee AeicTBUE aMMHaKa CIOCOOCTBYET
MEKBOJIOKOHHOMY B3aUMO/ICHCTBHIO, a B3aUMOJICUCTBUE
OTHE3alIUTHOI'O CPEJICTBA C KOMIIOHEHTAMHU JPEBECUHHOTO BEIIECTBA
OPUBOAUT K OOPa30BaHUIO MPOYHO CBA3aHHOTO OTHE3AIIMTHOTO
komiuiekca. Kpome toro, o06padotka BosokHa amuaopocharom KM
MO3BOJISICT PE3KO CHU3HUTH BOJIOMOTIIONICHHE U pa30yxaHue 00pas3IoB
OMDF. Taxk, npu coaepxaHuu B ruinTe antunupena KM pa3Oyxanue
o0pa3lloB CHWKAeTcs TMOYTH B 2 pa3a IO CPaBHEHUIO C
KOHTPOJILHBIMU 00pa3LiamMH.

CpaBHenue npounoctu o6pasioB OMDF ¢ tpeboBanusiMu K
JBII mo 'OCT P 33274-2013 u MDF o0miero HazHauenus mo EN
622-5-2006 mnoKa3bIBaeT, YTO IMOJyYEHHBbIE IUIMTHI HUMEIOT Ooliee
BBICOKME  IIPOYHOCTHBIE  IIOKAa3aTe€JM, YEM  aHAJOTMYHbIE
CTaHAapTHbIE Marepuaibl. [Ipounocts npu m3rube s 0OpasloB
OMDF nouru B 2,5 pa3a npeBblIacT Npo4YHOCTh cTaHaapTHeIX [IBII
u MDF o6mero na3znauenus (mapka MDF) u Ha 60 % mnpeBsimaeT
JIaHHBIM [OKa3aTenb Il KOHCTPYKUMOHHBIX Biaroctomkux MDF
(mapka MDF.HLS). IIpouHOCTh pu pacTs’KEHNUU NEPIIEHIUKYIISPHO
w1acTy muTsl A1 o6pasnoB OMDF Ha 40 % Bblmie, 4eM IpoOYHOCTD
crannaptaeix JIBIT u MDF o0miero HazHayeHUs U yIOBIETBOPSET
TpeboBanusm EN 622-5-2006 1o pgaHHOMY MOKa3aTeNno JUIs
KOHCTPYKLIMOHHBIX Biaroctokux MDF (mapka MDF.HLS).
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Tabmuma 1 — @Ousuko-MexaHMYeCKHe CBOWCTBA U TOPIOYECTh
o0pa3zuoB OMDF B cpaBHEHHH ¢ HOPMAaTUBHBIMHU TPEOOBAHUSIMU

Martep | AuTH- P, Guisrs Gl AW, AS, ITokazate
wan, | mEpeH | Kr/m’ MIla | MIla | % % m
TOJIIIL ropIoYecT
WHa u

Am, | 1,
% | ¢

OMDF,| KM-3-| 795 52,1 0,83 | 253 10,6 | 6,0 | 17

10 MM 7,5
KOHT- | 784 47,5 0,48 | 36,4 19,3 | 91,6| 221
poib 5

JIBIT', - He HOopM.| > 22,0 |> 0,60 HE | <15,0 | He HE

9...12 HOPM. HOPM. HOPM

MM

MDF”, — HE HOPM. HE HE | He
0...12 HOPM. HOPM.| HOpM
MM: >22,0 |>0,60 <15,0

MDF >26,0 |>0,80 <10,0

MDF.H >27,0 [=0,65 <15,0

MDEF.L >32,0 {=0,80 <10,0
A

MDEF.H

LS

I[Ipumeuanus:

1 — TpeboBanus k miauram npousBoacTBa PO mo 'OCT P 33274-
2013;

2 — TpeboBaHMS K IUTUTaM IPOM3BOJACTBA cTpaH EBponeiickoro
Coroza mo EN 622-5-2006: MDF — mnuthl 0OIlero Ha3Ha4YCHUS;
MDF.H — mnutel oOmero HasHadenus Biaroctoiikue; MDF.LA —
KOHCTpYKUMOHHbIe miuTel; MDF.HLS — KOHCTpyKIMOHHBIE
BJIArOCTOMKUE TUIUTHI.

[Toxazatens pa3zdyxanust oopasnos OMDF B 1,5 pasa myure
HopMaTuBHbIX nokaszareneil ansa JABII nmo I'OCT P 33274-2013 u
MDF o61ero Ha3HaueHUsI ¥ COOTBETCTBYeT TpeboBanusiM EN 622-
5-2006 nmns Bnaroctoiikux MDF oOmero HasHayenus (Mapka
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MDF.H) u KOHCTpYyKIMOHHBIX Biaroctoiikux MDF (mapka
MDE.HLS).

[Tomygennsie OMDF  BbinepxkuBatOoT ¢ OOJBIIMM 3aracoM
CTaHJAPTHBIC UCTIBITAHUS HA TOPIOYECTh, COTIIACHO KOTOPHIM TOTEps
Maccel He JoJpkHa mnpesbimate 20 %, a MpOJOKUTENBHOCTh UX
CaMOCTOSITENIFHOTO TOPEHHsI M TJIEHHUS JOJDKHA ObITh MeHee 60 c.
Takum oOpa3om, BBEICHUE B JIPEBECHOE BOJIOKHO OTHE3AIUTHOTO
cpeactBa KM B kommuectBe 2,5 % mo Qocdopy obecreunBaet
BBIMIOJIHEHUE YCJIOBUN OTHE3AIIMIICHHOCTH IUIUT 1O JAHHOMY
METO/Iy UCIIBITaHUSI Ha TOPIOYECTbD.

Hcnonn3oBanue amugodocpara KM  mis  cHUKEHHA
roptodectu MDF Ha (eHOTbHOM CBSI3YIOIIEM TaKXe IO3BOJISET
CHHM3UTh UX TOKCUYHOCTb O (pOpMaibIeruay, HOCKOJIbKY Ha CTaluu
rOpsuero MpeccoBaHUS IUIUT OOPA3YIOLIUIICS MpH HpPEeBpaICHHUSIX
aHTUIIUPEHA aMMMaK  B3aMMOJEHCTBYET C  BBLACISIOIIUMCS
dopmanpaeruioMm ¢ 00pa3oBaHMEM  TeKCaMeTHJICHTETpaMUHA
(yporporuna). Conepkanue ¢opmanpaeruga B obpasmax OMDF
HAaXOJUTCS Ha (OHOBOM YpOBHE, OOYCIOBICHHOM JECTPYKIIHEH
JPEBECHOTO  BOJIOKHA C  BBIJEJIEHHEM  HU3KOMOJEKYISPHBIX
COeJMHEHUI, B TOM uucie Qopmanbaeruga, u cocrasiser 1...2
mr/100 r abe. cyx. mauTel. Ha 3TOM OCHOBaHMM MO TOKCHYHOCTHU
JaHHBIE TIUIMTHI MOTYT OBITh OTHECEHBl K KJIAacCy 3MHUCCUH
dopmansaeruaa EO,5.

BoiBOaBI

1 Tloka3zaHo, yro mnpumeHenue amuaopochara KM mis
u3rotosiaeHus orsesamuieHHbix MDF nossomser B 2...3 pasa
COKpaTHThb PAcXoJ] CBS3YIOIEro Ojarojaps IUIaCTH(GULIHPOBAHUIO
JPEBECHOTO BOJIOKHAa M 0Opa30BAaHUIO MEXBOJOKOHHBIX CIIMBOK 3a
CYET OTHE3ALIUTHOIO CPENICTBA.

2 Hcnospb3oBanue B KauyecTBe CBSI3YIOILETO
¢beHonopopManbIETUAHBIX OJUTOMEPOB, B TOM YHCJIE MOPOIIKOBBIX
BCICHHMBAIOIIUXCS,  CHOCOOCTBYET  YIYYLICHHIO  TOKa3arenen
BOJOCTOMKOCTH  IUIMT, CHWKEHUIO HUX  TOKCHUYHOCTH IO
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(bopManL,uemz[y U OTKPBIBACT BO3MOKHOCTH HUX MNPUMCHCHHUA B
CTaHAapTHOM JOMOCTPOCHHH, CYyJO- U BArOHOCTPOCHUU.
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NCITOJIb30BAHUE KAPBOHATA KAJIBIUA 1JIA
N3I'OTOBJIEHUA JABII CII

A.A. BATAEB, C.A. AHUKAHOBA — CII6IJITY
A.B. HUKAHJIPOB - CI16 YHUBEPCUTET TEXHOJIOT HH
U JIU3AHHA

Paccmampusaemesa  6o3modcnocms  ucnonvzoganus kapbo-
Hama xanvyus 0 uzeomosienusn /[BII CII. Hcnonvzosanue kapbo-
Hama Kanvbyus NO360Jisem CHUUMb PAcXo0 OpPeBecHO20 Cblpbsi U
CnOCObCMBYem CHUINCEHUIO IMUCCUU Popmanboe2uod u3 naumal.

[TorpeOHOCTE B IpEeBECHHE KaK B CTPOUTEIHLHOM MaTepHae C
KQXXJbIM I'OJIOM YBEINYUBACTCs, B CBSA3M C UEM MOYKET BO3HHUKHYTH
npobnema nepurmra cbipbsi. CaMbIM KPYIHBIM HOTpPEOUTENEM Jpe-
BECHHBI SBJSIETCS JIepeBOOOpadaThIBalONIasi MPOMBIIIIICHHOCTb, CO-
CTOSAIIAs U3 psfa OTPACIICH: JIECONWICHHUs, IIPOU3BOACTBA IPEBECHO-
CTPYXEUHBIX U JPEBECHO-BOJOKHUCTHIX IUIUT, (haHEepHl M Tak Jajee.
[TockonbKy MpeanpusTHs MO MepepaboTKe JPEBECHHBI UMEIOT KO-
JIOCCAJIbHBIE MOIIHOCTH, B CKOPOM BPEMEHHM MOKET BO3HUKHYTH
CeIpbeBOM Kpu3uc. [I03TOMYy OOHUM M3 BaKHBIX BOIPOCOB JIECHOU
oTpaciu OyAeT ABIATHCA €€ palMoOHaTbHOE HCIIOJIb30BaHHE.

ITockonbky Bce mpennpusatuss no npoussonctBy JBII CII
(IpeBECHO-BOIOKHUCTBIE IJIUTHI CPEIHEN IUIOTHOCTH) UMEIOT BBICO-
KYI0O IIPOU3BOAUTEIBHOCTh, KaK CJIEICTBHE, UMEIOT BBICOKYIO IIO-
TpeOHOCTh B JPEBECHOM CBIPbE, KOTOPOE BHOCUT OCHOBHOM BKJIaJ B
ce0ecTouMOCTh TOTOBOM mpoaykuuu. OmHOM M3 3amad sBJsETCS
CHI)KEHUE pacxoja IPEeBECHOI0 BOJIOKHA IIpU mpoussoactse IBII
CII. Pemenuem naHHO#M MpoOIEeMbl MOXKET CIYyKUTh 4aCTHYHAsS 3a-
MEHa JJPEBECHOT0 CHIPbsI HA MHUHEPAJIbHBIE 100ABKH.

IIpousBoncteo JIBII CII xapakrepusyercs HOBBIIIEHHON
smuccueil popmManbaeruaa, 4ro OrpaHUYMBAET MX MPOU3BOJACTBO U
noTpebiienue. B nanHoi pabote Oblia MocTaBlieHa 3ajada OLIEHUTh
BIMSIHUE /J100aBKM MHUHEPAIbHBIX KOMIIOHEHTOB Ha IPOYHOCTHBIC
CBOMCTBA IUTUT U AIMUCCHUIO (OPMAJIBAETHIA U3 HUX.
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CeippeM aJ11 M3rOTOBIIEHHS J1abopaTopHbIX oOpaszuoB JIBII
CII sBas1II0CH IpeBECHOE BOJOKHO MPOMBIIIJICHHOTO CIIOCO0a Mpou3-
BoxctBa OAO «JlecmmuruHBECT» 0€3 BBEAECHUS XUMUUYECKUX H00a-
BOK. B kauectBe 100aBOK NpH HM3rOTOBICHUU OOPA3IOB IUTUT HC-
MOJIB30BANIUCh  KapOamMua0(popManbIeruJHOE CBA3YIOIIEe MapKu
K®MT-15 ¢ OAO «3aBon Hesckuii Jlamunat», otBepautens NH4Cl
B Buae 20 %-Horo pactBopa, napadun, CaCO; Ha 0OCHOBE Mpamopa
mapok Hydrocarb 40-UR, Omyacarb 15-UR, Omyacarb 5-KV, otnu-
qaomuxcss pasmepamu yactull. CBoiicTBa 00pa3noB KapOoHaTa
KaJbLIUA MIPUBEICHBI B TabmuIe 1.

Tabnuna 1- CBoiicTBa MPOMBIIIJICHHBIX MApOK KapOOHAaTa KaJbIIH

Mapku CaCO;
IToxa3zaTenu Hydrocarb | Omyacarb | Omyacarb
40-UR 5-KV 15-UR
CepTtudunuposan ISO 9001, ISO 14001, OHSAS
18001
Haceimuas mnotHOCTS, | 1300 1500 1500
Kr/M>
pH 9
Copepxanne KapOoOHa- 98
TOB, %
Ocratrok Ha cure 45 0,1
MKM, %
MakcumalbHbId - pa3mep
4acTUll, COAepKaIUXCs 12 34 96
B 98 % mnponykra, (d98
%), MKM, He OoJiee
Cpennuit  pasmep wac- 3 6 16,5
Tt (d50 %), MkM
Yacruesl < 2 MkM, % 36 25 14

ITpu u3roToBIeHUN 0OPA3IOB IUIUT KapOOHAT KaJIbIUs HAHO-
CHJIM Ha JIPEBECHOE BOJIOKHO JIByMs CIIOCOOaMU:
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- B BHJIE CYCIICH3UH C IIOMOIIbIO ITHEBMAaTHYECKOTO PACIbUIN-
TeJs B CMECUTEIbHOM OapabaHe, ¢ JailbHEUIINM BBICYIIMBAHUEM Ha
BO31yxe B TeueHHe 72 4vacoB. Ilocie 4ero mpoBOIWIM OCMOJICHHE
BOJIOKHA, ()OPMHPOBAHUE APEBECHO-BOJIOKHHUCTOIO KOBpa M MPECCco-
BaHUE;

- Ha OCMOJIEHHOE BOJIOKHO B BHJIE IOPOLIKA C MOCIETYIOUTIM
(bopMHUpPOBaHHUEM JIPEBECHO-BOJIOKHUCTOTO KOBPA U IPECCOBAHUEM.

Pacxon noGaBku kapbonata xanbius coctaBui 10 % u 5 %
OT Macchl a0COJIOTHO CyXOro BosiokHa. [locie HaHeceHus: Ha BOJIOK-
HO KapOoHaTa KaJbliUsi C pa3HOW CTENEHbIO JAUCIEPCHOCTH, ObUIM
B3STHl IPOObI BOJOKHA M BHOBb IMPOBEAEH aHAINW3 HA BIAXHOCTD.
DTOT MoOKa3aTellb U3MEHMJICS U COCTaBMI Ui Mapku nobaBku Hy-
drocarb 40-UR — 3,25 %, Omyacarb 15-UR — 3,95 %, Omyacarb 5-
KV — 3,52 %. B T0 e BpeMs BIaXXHOCTh CAaMHX J100aBOK COCTaBIIs-
et: Hydrocarb 40-UR — 0,20 %, Omyacarb 15-UR — 0,09 %, Om-
yacarb 5-KV - 0,12 %.

Jlanee BOJIOKHO MOACYIIMBAJIOCH 0 BiaxHocTH 6 — 8 %,
TOJIBKO TIOCJIEe 4ero ObUla BBeleHa KapOaMuaohopMalibJeruaHas
cmouna B konuuectBe 10 %. B xauecTBe oTBepAMTENs OBUT UCIIOIB30-
BaH 20 %-ub1it pactBop NH4Cl B xonmuectBe 2 % OT Macchl abco-
JIOTHO cyxo# cmoubl. Pacxox cmonsl coctaBui 10 % ot maccel a6-
COJIFOTHO CyXOTO BOJIOKHA.

['opsiuee nmpeccoBaHKe MPOBOAMUIN Ha Ja0OPATOPHOM TUPAB-
andeckoM mpecce npu temmeparype (200+10) °C mpu yaenpHOM
nasinenun 3,0 Mlla u ynenbHOM Bpemenu npeccoBanus - 0,5
MUH/MM.

Jliist onipenienieHust yAep)KMBaeMOCTH BBOJIMMON MUHEPaIbHOM
n00aBKM Ha BOJIOKHE, B kKosmdecTBe 10 %, ompenensiin 30JbHOCTD
BOJIOKHUCTOTO MaTepuana mocje oOpaboTKH XUMHUUYECKUMH 100aB-
KaMHU. OKCIIEpUMEHTHI IMOKa3ald, YTO HAauOOJNbIIeH YAep)KUBaeMO-
cThio 0Onamaer nobdaska Hydrocarb 40-UR — 9,25 %, HanmeHbIei —
Omyacarb 5-KV (2,46 %).

bouin m3rotoBnens! Jsaboparopusie o6pasusl JIBIT CII c
IpUMEHEHHEeM KapOoHaTa KalbLUs M ONpeAeseHbl HX (PHU3UKO-

MEXAHNMYECKUE IMOKAa3aTCIu: IUIOTHOCTH P, MPEACT MPOYHOCTU IIPpU
CTaTUYECKOM H3THOE Ousr, pa36yxaHI/Ie IO TOJIIMHC AS mu
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Bojonorjouienue AW 3a 24 yaca. Pe3ynpTaTshl mpeacTaBlieHbl B
Tadnuue 2

Tabmuua 2 - dusnko-mexannueckue nokasarenu JBIT CIT

Pacxon Du3nKo-MexXaHUYECKHE MOKA3aTeN! AT
10% é“;‘gg’z/ 0% 1 o ko | G, MITA | 4S,% | AW, %
Hydrocarb 40-UR 773 22,6 443 115,0
Omyacarb 15-UR 718 13,4 33,7 119,8

Omyacarb 5-KV 867 22,5 42,5 114,7
Kountposb 745 22,8 34,7 103,3

IIpu HaHeceHuu n00aBKM KapOOHATa KalblMs HA BOJOKHO B
BUJIE CYCIIEH3MH, HAOJIIONaMM MOTEPH: HA CTEHKAX CMECHTEIHHOTO
Oapabana 00pa3oBbIBAJICS OCAaqOK KapOOHaTa KalbLUs, MO3TOMY
MOJIHBIN €ro 00BhEM, COTJIACHO TEXHOJIOTHYECKOMY pacy€Ty, BBECTH
He ynainoch. [loaToMy, Tpu MPOBENEHUH CIEAYIOIIUX SKCIEPUMEH-
TOB, MBI IIEPEILLIIM K APYrOi CUCTeME BBEJCHUSI KapOoHaTa KaJbIlys,
a IMEHHO, B BHJIE TIOPOIIKA HA MPEIBAPUTEIBHO OCMOJIEHHOE BOJIOK-
HO. [IoCKOJIBKY HIMEHHO CMOJIa, 3a CUET CBOEH JIMIIKOCTH, MO3BOJIAET
yliep>KaTh BCE MEJIKHE YaCTHUIIbI BBOJAUMOM JT100aBKH.

Hcxons U3 mepBBIX SKCIEPUMEHTOB, Mbl HAOJIIOAANIM, YTO C
npuMeHeHreM 106aBok mapku Omyacarb 15-UR u Omyacarb 5-KV
(bU3MKO-MEXaHNYECKUE MOKA3aTeNu IUIUT SIBISIOTCS Oojiee BBICOKHU-
Mmu. [loaToMy, onupasce Ha JaHHBIE 3KCIIEpUMEHTA, IpU 5 % pacxo-
Je kapOoHaTa KalbLMs OT MAacchl abCOJIOTHO CYXOTO BOJIOKHA MBI
BbIOpanu no6aBku Mapok Omyacarb 15-UR u Omyacarb 5-KV. Pe-
3yJIBTaThl SKCIIEPUMEHTOB IMIPECTABIICHBI B Ta0IuUIE 3.

Ta6mumna 3 - ®usnuko-mMexanndeckue nokazarenu JABIT CIT

@H?»HKO-MGX&HI/ILIGCKI/IG II0Ka3arTeJiu 1JInuT
Pacxon poch | \Tme | AS, % | AW, %
10 % omonel/5 % | 759.16 | 23.19 | 43.99 13451
CaCOs 787.6 2580 | 4735 113.43
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*[IpuMedaHue - B YUCITUTENE HAXOIATCS JaHHBIE s T0OaBKU
mapku Omyacarb 15-UR, B 3Hamenatene - Omyacarb 5-KV

Hcnonb3oBanue 6ob1I0TO KOJIMYECTBA
kapObamugodopManbaeTUAHOTO  cBs3yomero (mo 10 %) mpu
nzrotoinenun JIBIT CII npuBoAMT K TOBBILIEHHOW SMHUCCUU
dopmanpaeruna U3 STHX MIMT. JIs ompeaesieHus COACpKaHUsA
ceobogroro  dopmampaeruga B JBII  CII  ucnonbs3oBamu
(OTOKOTIOMETPUYECKUI  METOA.  ODKCIEePHUMEHTAIbHBIE  JIaHHbIE
NpUBEJICHBI B Ta0IuLE 4.

Tabmuma 4 - DOwmuccust cBobogHOTO  opManbiaeruaa U3
JBII CII o metony WKI

Hydrocarb | Omyacarb | Omyacarb KoHTpoITh

40-UR 15-UR 5-KV
OMuccus
dbopmanpaeru- 7.49 9.70 1138 1338
1a, MT ,
CH,0/100 - 16,57 14,29
TUIUTHI
*[Ilpumedyanue - B 4YUCIUTeNe Haxoaarcs 3HaueHus mpu 10 %

pacxoge CaCO; oT wMaccel aOCOJIOTHO CyXOro BOJIOKHA, B
3Hamenarene pacxoq CaCOj; cocraBun 5 % OT Macchl aOCOJIOTHO
CYXOT'0 BOJIOKHA.

DKCHepUMEHTAIbHbIE  PE3YyJIbTaThl IMOKAa3bIBAIOT, 4YTO
BBeleHue KapOonara kanblus B kommosuiuio JIBIT CII mo3BomsieT
CHM3HTb coJiepxaHue Gpopmanpaeruia ¢ kimacca smuccun E2 o El.
DTO SIBJICHUE, TIO-BUJUMOMY, MOXKHO OOBSCHUTH T€M, YTO KapOoHAT
Kanmplusi  obnmamaeT  OONBIIMM  3HAUYeHHWEM  Kod(uiueHTa
TEIJIONPOBOJHOCTA M MEHBIIUM  3Ha4eHHeM Kod(ddummenra
TEIIOEMKOCTH, 4TO oOecreunBaeT Oosee OBICTpOe U PaBHOMEPHOE
MPOrPEBaHKUE BCEH IUIUTHI TPU TOpPSYEM MPECCOBAHUHU, OCOOCHHO
BHYTPEHHEro cjo0si. MOXHO NpPeAnojoXKUTb, YTO 3TO TO3BOJUT
COKpaTUTh BPEMSI TOpPSIYETO MPECCOBAHUS, YTO B KOHEYHOM HTOIE
NpUBEAET K MHOBBIILICHUIO oO0mieit NPOU3BOAUTEIBHOCTH
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npeanpusatus. B Tabmuue S5 mpuBeneHsl JaHHbIE TOKas3aTesen
TEIUIONPOBOHOCTH ISl JPEBECHHBI, KapOOHaTa Kajblusi, OyMaru u

KapToHa

Tabnuma 5 - 3HaueHUs MoKas3areneil TEIUIONPOBOAHOCTH U

TCIINIOCMKOCTH AJId pa3JIMYHbIX BCIICCTB

K T TenmoéMKOCTb,
BemecTBo TeIL CTH, g Jok/KT
Bt/(m-rpag)

CaCOs. p=1300- 0,8 -2, 0,8 0,38

2800 kr/m

JlpeBecuna 0,14 — 0,35 2,39-2,72
bymara 0,21 1,51

Kapron 0,14 — 0,35 1,51

W3 BelIENpUBEAEHHOTO MOKHO CAENaTh BBIBOJ, YTO

npUMeHeHne KapOoHaTa KajbIUs B KadecTBe J100aBKU B M3yYEHHBIX
npeaenax npu npomssoacTBe JIBIT CII He yxymmaer ¢usnko-
MEXaHUYECKUE MOKa3aTeNu IUIUT, II0 CPABHEHHUIO C KOHTPOJIbHBIMU
nmokasarensiMu, U cooTBeTcTByeT TpeboBanusim ['OCT 32274-2013.
bonee Toro, 3a cuér BBenenuss CaCOsz npu pacxone 10 % ot macchl
aOCOJIIOTHO CyXOro BOJIOKHA HaM YIQJIOCh CHHU3HUTH KOJMYECTBO
BBIJIENIIEMOr0 CBOOOHOTO (hopMasibaeruaa ¢ kiacca smuccuu E2 o
El. [ToaroMy 1o JaHHO# TEXHOJOTUU MOKHO MPEATIOKUTH BBEACHUE
KapOOHaTa KalbIMs U CHIWIKEHHS DPacXo/a BOJOKHA U C IEJbI0
CHIDKEHUSI BBIICTICHUS (POPMAIIbAETHIA B IPOLIECCE IKCILTyaTalliH.

BriBOaBI
[IpoBeneHHbIE HCCHAENOBAaHUS IOKA3aJIM, YTO NPUMEHECHHE
MUHEpAJILHBIX MPOIYKTOB HAa OCHOBE KapOOHATa KaJbI[Us B KOMIIO-

sunuu ans u3rorosieHus JBIT CII no3BosisieT yMEHbIIUTh Pacxon
JIPEBECHOTO BOJIOKHA.
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Crnenyer oXuaath, 4To KapOOHAT KajblMg obecneuuT Oolee
ObICTpOE€ M PAaBHOMEPHOE MPOTpeBaHME BCEH IUIMTHI NPU TOpsSUYEM
MIPECCOBAHUU, OCOOEHHO BHYTPEHHET'O CIJIOS, YTO IO3BOJUT COKpa-
TUTH BPEMS TOPSYET0 MPECCOBAHUS.

Omnpenenén  ko3dduimenT ynaepkuBaeMocTd KapOoHaTa
KaJbLIMA TPU PA3IMYHBIX CIOCO0AaX CMEUIMBAHUH €0 C BOJOKHOM U
cszyromuM. [IpemiokeHo BBOAUTH MOPOIIOK KapOoHATa KaJIbIUs B
CMECHUTEIb TI0CJIE OCMOJICHUS BOJIOKHA.

BrisiBiaeno, uto BBenenue 10 % kapOoHaTa KanbLus HE
yxyamaer — (U3MKO-MEXaHMYEeCKHMe  IOKa3aTedd  JPEBECHO-
BOJIOKHUCTBIX IUTUT CpeAHel IuIoTHOCTH. [lomydeHHble 3HaueHUs
HAXOAATCS Ha YPOBHE KOHTPOJBHBIX IMOKa3aTeNel, YIAOBIETBOPSIO-
mmx TpedoBanus ['OCT 32274-2013.

OmnpeneneHo, 4YTo UCMOIb30BaHUE KapOOHATa KalblUs B Ka-
4ecTBe J00aBKH, MO3BOJIIET CHU3HTH KJIAacC 3MUCCUH (Popmaibie-
ruga u3 it ¢ E2 no El.

OBOCHOBAHME MAPAMETPOB ITPO®UJIBHOI'O
®PE3EPOBAHMS JPEBECHO-BOJIOKHUCTBIX IIJIAT
CPEJITHEW IIJIOTHOCTH

T.B. EODUMOBA, E.M. PASUHbKOB — BOPOHEXCKUU I'JITY

B Hacrosmee BpeMs ApeBECHO-BOJIOKHUCTBIEC IUIUTHI CPEIHEN
mnotHoctd (MDF) mupoko HCHONB3YIOTCS MpPU  MHPOU3BOJCTBE
KoprmycHoi mebenu. I M3roTOBIEHWS] U3 TaKUX IUMT (acaaoB
Mebenu  moBepxHocTh  MDF MoJBepraercs MpoQPUILHOMY
(bpe3epoBaHUIO KOHIIEBHIMH (pe3aMu, TOcCie 4Yero MnpoduibHas
MOBEPXHOCTh IUIUT IMOJUICKUT OOIHMIIOBBIBAHUIO TOHKUMH OYMa>KHO-
CMOJISIHBIMH IIJICHKaMHU B BaKyyMHBIX Ipeccax.

IIpu Takom ¢pe3epoBaHUM BaXKHO HE TOJIBKO IOJIyYEHHE
Ka4eCTBEHHOW IOBEPXHOCTH IUIUT, HO M COXPAHEHHUE DPEXKYIIHUX
CBOMCTB MHCTPYMEHTA B TE€UCHUE AITUTEIHLHOIO BPEMEHH.
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KadecTBO MOBEpXHOCTHU IJIUT XapaKTEPU3YEeTCsI, B OCHOBHOM,
IIEPOXOBAaTOCTBIO €€ MOBEPXHOCTH. Jlmg TOoro 4roObl mocie
OOJMLIOBBIBAHUS IUIUT TOHKUMH IUJICHKAMH Ha TOBEPXHOCTHU
MeOEIbHBIX ILIUTOB HE OBUIO BUIAMMBIX BBICTYIIOB W BIAIUH
HE00X0AUMO, 4YTOOBI IIEPOXOBATOCTH MOBEPXHOCTH IUIUT (B TOM
yuciae U (hpe3epoBaHHOM MOBEPXHOCTH) Obia He BhIme 60 MKM.
JlocThub Ha IIPAKTUKE TAKOW LIEPOXOBATOCTH JOCTATOYHO TPYIAHO U
CBSA3aHO 3TO HE TOJIBbKO ¢ KauecTBOM MDF, HO U ¢ reoMeTpu4eCKuMHU
napameTpamM KOHLEBBIX (pe3. M3 3THX mapamMeTpoB BaXKHYIO POJIb
UTPAIOT YIJIOBbIE apaMeTphl (hpe3bl U €€ H3HOCOCTOMKOCTb.

JUisl M3rOTOBIICHUS PEXYIIMX IUIACTHH (HAMaeK Ha KOHIIEBYIO
¢bpe3y) 0ObIYHO HCTIONB3YIOT BOJb(ppaMo-KoOanbToBbIl cruiaB BKS,
KOTOPBIN SIBJISETCS JIOCTATOYHO HM3HOCOCTOWKHMM mpu Aedopmanum,
yaape, OOJbIIMX HArpy3kax, BBICOKOM JIaBJICHUH, KOPPO3UU U
BBICOKOM TEMIIEpaType.

3a cyeT HM3MEHEHHUs YITOBBIX HApaMEeTPOB IPEIOKEHHAs
HaMH MoOJielb KOHIIEBOM (pe3bl (puCyHOK 1) BO MHOTOM pelaer
3ajjayy TOBBIIICHUS KauecTBa IOBEPXHOCTU IUIMT U TOBBILICHHUS
CpoKa ciyXObl KOHIEBBIX (ppe3 (mepuoaa Mmexay neperoukamu) [1].

®pe3a coepKUT XBOCTOBUK 1 1 pabouyro 4yacTh C KOPIYCOM
2, OOKOBBIMU PEXYLUIMMH KPOMKAMHU 3 M TOPLOBBIMH PEXYIIUMHU
KpOMKaMH 4, OCHAIlEHHbIMU IUIaCTMHAMH TBEPIOTO CIUIaBA.
KanaBku 1151 cxo/la CTpYXKH 5 BBIMOJIHEHBI MEPIEHAUKYISIPHO OCH
BpalieHuss ¢pe3bl. YTIOBbIE MapaMeTpbl YIIoB ¢pesbl, Tpaj:
nepenHui - 0; 3aaumii - 15; yron 3atouku — 75.

3

a o
a— oOmmii BUI; O — BUJ CIeBa
Pucynok 1 - ®pesa TtBepaociaBHas KOHIEBas st

00paboTKH APEBECHOBOJOKHUCTHIX MJIUT CPEAHEH TUIOTHOCTH
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IIportecc  crpykkooOpa3oBaHusi  npu  (pe3epoBaHUU
nosepxHoctu  MDF  mpemnoxennoit  ¢pesoii  mpoucxoaut
CJIELYIOIUM oOpazom. v JPEBECUHBI XapaxkTep
CTPYXKOOOpPa30BaHMs CBSI3aH CO CBOHCTBOM aHU30TPOITHOCTH, TO
€CTh MpPH Pa3IMYHONW OPUEHTALMH BOJIOKOH CTPYKKOOOpa3zoBaHHE
MPOUCXOAUT NO-pazHOoMy. B Hamem cnydyae MDF cuuraercs
MaTepUaJOM C OTHOCHUTEIBHO BBICOKOM M30TPOIMEH, I0OITOMY
BO3HUKHOBEHUE aHAJOTMYHBIX NE(PEKTOB (ONepexaromias TpeluHa),
UMEIOIUX MECTO IMpu 0oO0paboTKe JpPEeBECHHBI, IOJHOCTHIO
uckmoyaercs. EnuncrBenHas npobiema o6pabotku mut MDF  —
BO3HMKHOBEHHE BOpCa Ha TOBEPXHOCTH (pe3epoBaHHs, 4YTO B
pesyibrate TpeOyeT MAOMOJHHUTEIBHOIO BPEMEHHM Ha Ipolecc
1 oBaHus (B TOM YHCIIE U PYYHOTO) U3CTHA.

CrpyxKa, IoJpe3aHHas pexyleld KpPOMKON JIE3BUs, CKOJIB3UT
110 nepeaHer rpand. HopManbHoe naBiieHue nepegHen IpaHi U CUIIbI
TPEHMS CO3JAIOT COCPEAOTOUYEHHYIO CHILY, KOTOpas MOBOPAuMBAET
CTPYXKY KaK KOHCOJIbHO 3aIlIEMJICHHYIO OaJIKy.

HauOonpmast nedopmanust marepuaiga HPOMCXOAUT B
IUIOCKOCTH CTPYXKOOOpA30BaHMs, PACIOJIOKEHHON MOJA YoM K
IIJIOCKOCTH PE3aHUsl.

Bbicokoe KadecTBO IMOBEPXHOCTH OOpabOTKH  MOXKHO
OOBSICHUTh KakK pe3yibTaT yAapa BOJIOKOH O IUIOCKOCTh pe3ua. B
30HE JIe3BUSl OTMEYAETCs BBICOKAsl KOHLIEHTPALUSA MEXaHWYECKOU
SHEPrMHM, B pE3yJbTaTe pa3BUBAIOTCA BBICOKUE JaBIEHUS U
BOZHHUKAIOT 3HAUUTEJIbHBIE HANpPSUKEHUS B PEXKYyLIEH vacTu
MHCTpyMEHTa. YeM Bbllle KOHLEHTPALMs SHEPTUU B 3TOM 30HE, TEM
HalpaBjeHHEE  IPOUCXOAUT  paspylieHHe  0OpabaTbIBaeMOro
MaTepuanga, TE€M JIydlle YIpaBisIEM IPOLECC PE3aHUs U BBILIE
KayecTBO 00paboTku. BoszaeiicTBue BBICOKOM — TeMIIEpaTyphl,
BO3HHUKAIOIIEH Ha KOHTAKTHBIX IOBEPXHOCTAX, OOYClIaBIMBAET
IUTACTU(UKALMIO TUTHUHA U TIPUIIAaMBaHUE BOJIOKOH K TIOBEPXHOCTH.

HopmanpHast cuia HampasiieHa BHYTPb Marepuaina, 4YTo
UCKIII0YaeT oOpa3oBaHue oNeperkarolield TpemuHbl. BosHUKHOBeHME
BOpca Mpu O0OpabOTKE 3aTyIUIGHHBIM pE3LOM MOXeET ObITbh
0oOyCJIOBJIEHO TeM, YTO NpU OOJBIIMX YIJIaxX 3aTOYKH MOXKET
3HAUUTENIBHO YBEJINYMBATHCS [IEPBOHAYAIBHBIN PafuyC 3aKpYyIJICHUS
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JI€3BMsI, KOTOPBIM J1aXe [JIs1 BHOBb 3aTOUYEHHOT'O pe3lla UMEET yXKe
3HAUUTENIbHYIO BEJIMYMHY. B CBSI3M C 3TMM Ha ILIEPOXOBATOCTh
MIOBEPXHOCTH OKAa3bIBA€T JONOJHUTEIBHOE BIIMSHUE NMPUTYIUICHHBIN
peselr, paboTaIOINi IPY CHIIBHOM C)KaTHH CPE3aEMOM CTPYKKH.

B paGore [2] mamu mpemioxkeHa MaTeMaTHYecKash MOJENb
3aBUCHMOCTU KOHTAKTHBIX XapaKTepUCTUK (q,; |, ; n) u napamerpos

30HBI CTPYXKKO0Opa30oBaHus (&; X,) C YCIOBUSAMU pe3aHus (a;y; u ;
c,):
A c_ 0 [, cos(e—y) _o:

- )

iR
J3 o, n+l cos i
A—

A
B-"A~Cig(e—y)=0;
ﬁ g(e-v)

(1)
% ayA-aB-p2C—2 90 b b
sing ? o, n+ln+2
(2)
A=\/(A+.L>2+A§;
smée
B=\2+2; €)
4
W=y - (4)
a
coml At Hine| ©
M +B
rac qo- MAaKCUMaJIbHOC HOPMAJIbBHOC HAIIPAKCHHUC Ha

nepenHen nosepxuocrtu, Mlla;
| - nnuHa KOHTAaKTa CTPYKKU C HEpEIHEH MOBEPXHOCTBIO,
MM;
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n — IIOKa3aTenb CTCIICHU, XapaKTEePU3 YOI
HEPAaBHOMEPHOCTb  PACIIPENEICHNUs] HOPMAJbHBIX  KOHTAKTHBIX
HaIpsHKEHUI;

a — TOJILIMHA CPE3aeMOro CII0sl, MM;

y - IEpPEeIHUN YroJ, rpaj;

o, - IPEJEII IIAaCTUYECKOro TeyeHus marepuana, Mlla;

& - YTOII CTPpY’KKOOOpa3oBaHus, rpa;

A,- paccTosHHE OT HEHTpaabHOM JMHUM JO CEYEHHs, B
KOTOPOM HOpMajbHbIE HAIlPSDKEHUS B V3 pa3 MpEeBbIIIAIOT
KacarenbHble; A, = 0,5;

U - YTOJI TPEHHUS CTPYKKH 110 IIEpeIHEN TOBEPXHOCTH, Ipa;

A, = X,; X,- pacCTOsHHE OT pEXyleld KPOMKH 10

HEUTPaJIbHOTO CCUCHHUS.

[TocTosiHHYIO A, pacCUUTHIBAIN, UCXOMS U3 JaHHBIX [3]:

A, =|SnE " o3 (6)

PeanbHbple 3HaueHHMsT NepeMeHHBIX mpu o0padotke MDF
caenyromue: 1, = 0,2-0,8 mm, n = 1...5 ¢ rpaganueii 1, a = 0,05-0,35

MM, y=0-15°, o, = 13,5 MIla, 1,=0,5, u=10-50°.

Pacuetsl  ObUIM  TpOM3BENEHBl C  HCIOJIB30BAHHUEM
KoMIbloTepHOi mporpammbl  Mathcad. Ilepegumii  yrous, yrou
CTPYXKOOOpPa30BaHM U YTOJI TPEHUS BBIpAXKaJId B paJiaHax.

JUis HamuMX YCIOBUH BBEJEM IMOINPABOYHYIO (PYHKIHUIO,
YUUTBHIBAIOIIYIO PpA  CHEHUPHUECKUX OCOOCHHOCTEH, HMEIOLINX
MecTo npu 0opadotke MDF:

¢(;/)= -16290° +661,92 y*-11,513 y +7,149. (7
Pacuer mpoBenu ans ycnosui, npu kotopsix 1, = 0,4 MM, n =
3,a=0,05 mm, o, = 13,5 MIla, 4,=0,5, u=0.175 pan, 4,=-0.206
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ABJIAJIUCH NOCTOSAHHBIMHU. Ilepemennsie: y =0, 1, 2, 3, 4, 5% w0,
0,018, 0,035, 0,053, 0,07, 0,088 pax; coorBeTcTBeHHO £ = 90, 89, 88,
87, 86, 85° wm 1,579, 1,561, 1,544, 1,526, 1,509 pax.

B koHeyHOM BHJE BeIMYMHA (, ONPEIEIUTCSI IO

CIIEYIOIEMY YPABHEHUIO

=(-16290y° +661.92y> —11.513y + 7.149)x Tn
9 /4 4 /

/ / )
L +2 .
(nJrl (n+1j(n+2jj
a : a
(/11+.—j N SR o i ( ) 5
s & smée cosle—y+u a 2 2 2
_ +.l A+ FA A+ -
MR+ 2 ‘ cos H V( : sinsj P

2
~tg(gf}/+,u)+( 4 7/11) (/11+—_a ) +22 -
sin & sin &

2
a 2 a
A+ + 5 + A4+
[ ! singJ ? ' sing (8)

—lm/lf +l§ —I‘; - -
A HAA A

B Tabmuume 1 mnpuBeneHbl 3HAUYEHUS MAaKCHMAaJIbHOTO
HOPMAaJIbHOTO HANPSKEHUS Ha MepeJHel TOBEPXHOCTH.

Kak BugHO 13 Tabnuibl 1, ¢ yMEHBIICHUEM IMEpPEeIHEro yria
CHJIbl HOPMAJBHOTO JaBJCHHUS HA TNepefAHEed MOBEPXHOCTU
YBEJINYUBAIOTCS. CoOOTBETCTBEHHO, ko3pduuuent - TpeHwus
YMEHBIIAETCS, M YAy4IIaeTCs KayeCcTBO 00pabOTKH.

Kak mokazanu Halm MUKPOTEXHOJIOTUYECKUE HMCCIIEeIOBAHMUS,
Ka4ecTBO 00pabOTKM MOXKET MOBBIMIATHCS JOMOJHUTENBHO 33 CUET
BO3MOKHOTO  «IPUTJQKUBAaHUS»  (hpe3epOBaHHON TMOBEPXHOCTH,
npeioKeHHoi (pe3oif. CBsA3aHO ATO ¢ TeM, YTO B 30HE KOHTAaKTa
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(bpe3bl ¢ MOBEPXHOCTHIO TUTUT, 32 CYET MOBBIIIEHUS TEMIEpPaTyphl B
TOH 30HE, HAXOJAIIMHCA B JIPEBECHBIX BOJOKHAX JIMTHUH
pacIuiaBiIseTcss ¥ BO3HHMKAET A(PQEKT CKIEUBAHUS BOJIOKOH MEXKIY
CO0OM M «IpUTTAKUBAaHUS (HPEe3epOBaHHON TOBEPXHOCTH.

Tabnuma 1 - PacueTHOE MakcuManbHOE HOPMATBHOE
HanpspKeHue q,, MIla

Ne | v,rpan | y,pan | &,pan | &,pan | q,, MIla
1 0 0 90 1,579 | 468,908
2 1 0.018 89 1,561 | 463,560
3 2 0.035 88 1,544 | 467,431
4 3 0.053 87 1,526 | 459,905
5 4 0.070 86 1,509 | 421,168
6 5 0.088 85 1,491 75,106

IIpoBeeHHBIE HAMU OIBITHI B IPOMBILIJIEHHBIX YCIOBUSAX C
MCIOJIb30BAHMEM KOHIIEBOM (pe3bl MpeIoKEHHON KOHCTPYKLIHU
MOKa3aJIi BO3MOXHOCTb MOJTYYEeHHUs [IIEPOXOBATOCTH (hpe3epOBaHHON
nosepxHoctu MDF Ha ypoBHe 32-40 MKM.

BriBOaBI

1 Pa3paborana KOHCTpYKUHUS  (pe3bl, MO3BOJIAIOIIASL
3HAUUTENIBHO TOBBICUTH €€  HW3HOCOCTOMKOCTb U CHM3UTh
[IEpPOXOBATOCTh  (Ppe3epOBAHHONW TMOBEPXHOCTH ILUTUT. YTJIOBBIE
napamMeTpsl (pessl: nepenuuit yron y= 0", yron 3arouku f=75°,

samumii yron o = 15°. IIpoduns ppes MoxkeT GBITH Pa3THIHBIM.

2 Coznana MaremMaTHyecKast MOJIelb Ipolecca NpoQHiILHOrO
dpesepoBanus MJID, oTnuyaromascs OT U3BECTHOW HATMYUEM B HEH
(hakTOpOB, MPUCYIIUX TPOIecCy (Ppe3epoBaHUs ILIUT BOJOKOHHOU
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CTPYKTYPBI, YTO MO3BOJISIET aHATUTUYECKA PACCUUTHIBATH 3HAYCHUS
OCHOBHBIX (PaKTOpPOB pabOTHl KOMUPOBAIBHO-(PE3EPHOrO CTaHKa
UL TOMydeHHst  TpeOyeMo#l  IIepoXOBaTOCTH  IPOQHILHON
MOBEPXHOCTH, MpPEIHA3HAYCHHON il OOJHMIIOBBIBAHUS TOHKHMHU
OyMa>KHO-CMOJISTHBIMU TIJICHKaMH.

3 IlpoBeneHHBIC HAMU OTIBITHI B IIPOMBIIUIEHHBIX YCIOBHSX C
MCIOJIb30BAHMEM KOHIIEBOM (pe3bl MPeIoKEHHON KOHCTPYKLIUHU
MOKa3aJIi BO3MOXHOCTb MOJyYEHHUs [IIEPOXOBATOCTH (hpe3epOBaHHON
nosepxHoctu MDF Ha ypoBHe 32-40 MKM.

Crincox nureparypbl

l.IHat. 62059 P®, MIIK B 27 G 13/00. ®pe3a TBepao-
CIUIaBHasi KOHIEBas Ui OOpabOTKH APEBECHOBOJOKHHUCTBIX ILTUT
cpeaneit otHoct / E.M. PasunbkoB, T.B. Edpumona, C.H. Ilocmy-
XacB; 3asBHTEIbL M mateHTooOmanarens BIJITA.— 2006140614/22;
3asBiL. 16.11.2006; omy6:1.27.03.2007, bron.Ne 9. 1 c.

2. Edumona, T.B. Kunemaruka mnpouecca ¢pesepoBaHus
wmt MJA® // Ilpupomomnonb3oBaHue: pPecypchl, TEXHUYECKOE
oOecrieyeHne: MEeXBY30BCKHI cOOpHUK Hayd. Tp.— Boponex, 2007.-
C. 56-59

3. Kocapes, B.A. IllnudoBanue 1peBeCHOCTPYKEUHBIX IUIUT:
O63o0pHas uHpopmanus..- M.: BHUIIMDUnecnpom, 1981.- 52 c.
(Cep. Ilmute! 1 hanepa, BoIIL. 3).

JANHAMUKA UBMEHEHUS TEMIIEPATYPbBI
IHOBEPXHOCTHU APEBECHO-CTPYXEYHbBIX IIVIUT
IHOCJIE UX TOPAYEI'O IPECCOBAHUA

T.JI. MIIJEHKO, E.M. PABUHbKOB —BOPOHE)XCKHUM I'/ITY

W3sBectno  [1-3], YTO IMOBBIIICHHAs  TeMIeparypa
BBITPY)KEHHBIX M3 TIpecca JApeBecHO-CTpykeuHbIx mauT (ICTII)
JIOJITOE  BpeMs COXpaHseTcs B MEPUOJ MX IOCIENPECCOBON
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BbIAEpKKU. Ilpm 53TOoM, ecnM IUIMTBI HE TPOXOAAT CTaAUI0
OXJIQXKJICHUSI, TO MPOUCXOTUT CHIKEHHE MX (PU3NKO-MEXaHUYECKUX
II0KAa3aTeNel, YTO CBA3AHO C TEPMOJECTPYKLUEHN CBA3YIOLIETO.

Lenpio Hamieir paGoThl, HA TEPBOM 3Tame, ObUIO M3y4eHHUE
pacripenienieHust TemmnepaTrypsl no ceuenuto u - popmary JACTII B
IIPOLIECCE MX MOCIENPECCOBOM BBIACPKKH, B TOM 4YHCIE MU [0
YKJIAJIKM UX B IUIOTHBIE IAKETHI, YTO HE UCCIIEI0BAIOCH PAHEE.

HcnplTanysi NpoBOJWIM B MPOU3BOJCTBEHHBIX YCIOBHIX Ha
KAIT «Kpacusiit OxTs10pb» B T. Tromenu. [[ng uccnenoBanus O6panu
JCTII cnenyromeit xapakrepucTuku: (opMaT OOpe3HOW IUIMT, M -
3,5x175, TommuuHa HemmupOBaHHON TUIUTHI, MM — 17,7, MIOTHOCTB,
kr/M®  — 735, BmaxsocTh, % - 8,2. Ilopombl JPEBECHHEL,
UCIOJIb3YEMbIE JJIi  M3TOTOBJIEHMS JPEBECHBIX YacTHLl € HX
MPOLEHTHBIM cojepkanueM: ocuHa (50 %), G6epesa (30 %); cocHa
(20 %). Mapxka cmoubl — kapbamunopopmansaeruanas KO-MT-15,
cozepkanue koropoil nmo cinosMm JCtIl TpexcioiiHOW KOHCTPYKLMH
OT Macchl a0COJIOTHO CYXOM CTPYKKU COCTaBIISAIO, %! HApYKHbIE —
12,0; BHyTpeHHM - 9,5. B KauecTBe OTBEPAUTENS UCIOJIB3YETCS
xyopucthiii ammonwuit (0,7 %).

Pexxum [IpecCcOBaHus ILUINT: TeMnepaTypa,OC - 175;
JIaBleHHe npeccoBanus, MIla — 2,6; §OpoAOIKUTENBHOCTh
IIPECCOBAHNUA, MUHYT — 6,0.

IIpeccoBanune ocymecTBIsuIOCH B 20-3TaXXHOM IIpecce MapKH
ITP-6M.

N3mepenne TemmepaTypbl IMOBEPXHOCTH IIIUT TOPSYETO
Ipecca U TEMIIEPATYPHI OBEPXHOCTHU JIPEBECHO-CTPYKEUHOM TIUTHI
OCYIIECTBIISUIOCH C TIOMOIIBIO J1azepHoro npubdopa mapku «CENTER
350-INFRARED TERMOMETER LASER RADIATION».

Temneparypy NOBEPXHOCTH IIIMTBHI ONPENENSIETCS B TpeX
Toukax (1, 2 u 3), Kak MpeACTaBICHO HAa PUCYHKeE 1.

B xome pabotel ObUla M3ydyeHa JUHAMUKA W3MEHEHUS
TEMIIEpaTypbl Ha MOBEPXHOCTU IIUT B NEPUOJ MX IOCIEIPECCOBON
BbIIEPKKU. {7151 3TOr0 HE0OX0AMMO OBLIO OMPENENUTh U3MEHEHHE
TEMIIEpaTypbl Ha MOBEPXHOCTH IUIMT AO LIEXOBOW TEMIIEpaTyphbl B
HECKOJIbKMX BapHaHTaxX: IIOCJIE HENOCPEACTBEHHOW BBITPY3KH W3
ropsiuero mpecca (uepe3 3 MHUHYTHI): NPH BBIACPKKE IUIUTHI B
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CBOOOJTHOM COCTOSIHUM B LI€XOBBIX YCIIOBHUSX; TPU BBIICPKKE
BEpXHEU IIUTHI (HaBepXy MAYKH); IPHU BBIIAEP)KKE IUIUTHI B LIEHTPE
MTaYKH.
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Pucynoxk 1 - Cxema onpezneneHus TemnepaTypsl Ha
noBepxHoctu JJCtI1

OnbITel OBUTM MPOBEACHBI MO IUIAHY MOJHOTO (PAKTOPHOTO
SKCIIEPUMEHTA C BIMSHUEM Ha BBIXOJAHOM MapaMmeTp (Temmeparypy
Ha MOBEPXHOCTH IUIUTHI - Y1) JBYX (PAKTOPOB: MPOJOIKUTEIBHOCTD
BBIJIEPKKU IUIAT B IJIOTHOM MAuKe, Tguy, CYTKH (X;); MECTO €€
pacmoJio’KEeHusl IUIMTHI B mauke, n, Ne mumTel (X2). Pesynbrarsl
OTIBITOB MpHUBEIEHBI B Tabnuue 1.

Ha pucynke 2 mpexacraBieHbl TpaduKkd HM3MEHEHUS
TEMIIEpaTypbl MOBEPXHOCTU BbIrpYKeHHbIX u3 mpecca HCtIl. Ha
ATOM K€ PHCYHKE MPUBEJCH IpadUK U3MEHEHUS TeMIepaTyphl IUIAT

npecca B 3aBUCUMOCTHU OT 3Taxka Ipecca.
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Ta6muua 1 - [Inan u pe3yabTaThl SKCIIEpUMEHTa

[Tepemennbie GaKTOpPLI

BeIxonHoM napamerp

Ne X1 X2 Y1
ompiTa KOJIHP. HaTyp. €., KOJIHP. HATyp. €x., Ne £ 0C
3HAUYEHUE CYTKH 3HAUYECHUS TLTUTHI
1 -1 1,7 -1 2 33
2 +1 5,3 -1 2 21,5
3 -1 1,7 +1 9 70
4 +1 5,3 +1 9 27,5
5 - 1,414 1 0 6 68
6 + 1,414 6 0 6 23
7 0 3,5 - 1,414 1 20
8 0 3,5 + 1,414 10 45
9 0 3,5 0 6 33
10 0 3,5 0 6 35
11 0 3,5 0 6 32
12 0 3,5 0 6 36
13 0 3,5 0 6 34




Ilo nmawHeiM  aBTOpoB  [2], moBepxHocts  JICTII,
M3rOTOBIICHHEIX TIpU Temnepatype 165 °C, naxe uepes 2 yaca umeer
temmneparypy 120-135 °C, B TO BpeMs KaK 10 HAIIUM JTaHHBIM TUITUThI
1ociie BBITPY3KH M3 Tpecca OBICTPO OXJIaXKIAIOTCA U yxe uepe3 3
MHUH TeMmepaTypa HX MOBepXxHOCTH mnpubmmkaercs k 100 °C.
BeposiTHEe Bcero Takoe pasziaMyMe CBSA3aHO C OTCYTCTBHEM B TO
Bpems (1970 rox) TouHoro mpubopa A7 ONpeaesieHHs] TEMIIEPaTypbl
MIOBEPXHOCTH MATEPHAJIOB, KOTOPHIM I0JIb30BAJUCh MBI (ABTOPHI
U3MEpSIN TEMIIEPATypy NOBEPXHOCTHU IUIUT TEPMONApPOIL).

200

180 1t it

160 "
140

120

100 L_AD_A__A A
80
60
40
20

Tenmepatypa, C

0 2 4 6 8 10 12 14 16 18 20

[
2

HOMEp 3Taxa HIIH IUIHTLI TIp €cca

—&— Temmepatyp a noeepxHoctH [ICTII, C
—h— Tenmepatypa mHT mpecca, C

Pucynoxk 2 - 3aBucuMOCTb TEMIIEPATYPBI TIOBEPXHOCTH
BBITpykeHHBIX 13 npecca JICtII u niuut npecca

[Tocne 00pabOTKM SKCHIEPUMEHTATIBHBIX JAaHHBIX OBLIO
MOJIy4eHO YpaBHEHHE pPErpeccud B HATYPAIbHBIX IEPEMEHHBIX
(azmexBaTHO OMUCHIBAIOIIEE MPOIIECC) JUIS aHATMTHYECKOTO pacdera

temneparypbl Ha noBepxHocTH JCtIl B 3aBHCHMOCTH OT MCKOMBIX
(bakTopoB.

yi (t,n) =34 — 11,61+ 8.2n+ 1,7t~ 1,4t (1)

Ilo pesynpTaTam MOCIEOYIOIIUMX ONIBITOB  IMOCTPOEHBI
rpaduuecKue 3aBUCUMOCTH, TPEICTaBICHHbIC HA PUCYHKE 3.
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Tewmiepatypa riosepxHoctH JICTIL, C
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ITpopomxrmentHocTh Bhiep#ad JJCTIL, v

—4— [UIHTEI HAX O5II[HECA B CBOOOJHOM COCTOSIHHH +Ber}ﬂ{€ IUIHTEI B ITAY9Ke

—— IUIHTEI HAX OSIIHECS B CEP elHHE MMaYKH

Pucynok 3 - 3aBucumocts Temneparypsl nosepxHoctu ACtII ot
IIPOJIOJKUTEIBHOCTH UX MTOCIIEIIPECCOBOM BBIAEPKKU U MECTA
PacroJIoKEeHUs IUIUTHI B TaYKe

OTU 3aBUCUMOCTH IOKa3bIBalOT, YTO JOCTH)KEHUE LIEXOBOM
TEeMIepaTypbl MOBEPXHOCTHIO IUIUTHI, Haxozsmieiics B cBOOOJIHOM
COCTOSIHMM, HacTynaer yepe3 12 uvacos. Ilpuyem, B mepBbie 4 uaca
MOBEPXHOCTh IUIMTHI OXJIAXKJIAeTcsi OBbICTpee, YeM B MOCIEAyIOIIne
qachl.

Kak BUIHO U3 pUCYHKa, BEPXHSIS IIJIMTA B TAUYKE OXJIAXKIACTCS
70 IIEXOBOM TeMmIepaTrypbl HaMHOTO JOJIbIIE, YeM B CBOOOJHOM
COCTOSIHUHU. DTO Bpemst OoJiee ueM B 4 pasa Gomblue U coctaBisieT 50
BMecTO 12 yacos.

W3 pucyHka Takxke CleQyeT, 4YTO BpeMsl JOCTHKEHUS
IIOBEPXHOCTHIO IUIUTHI, HAXOMSILIEHCA B LEHTPE IAUYKH, LEXOBOM
TemmepaTypsl B 2,4 pa3a 00Jblie, YeM IJIUTHI Ha TOBEPXHOCTH IMAYKH
u cocrasiseT 144 gaca.

Crnenyrommm dTanmoM Hamield paboThl OBUIO HCCIETOBAaHUE
n3MeHeHus ¢pusuko-mMexanuueckux cBoiictB JICtIl B nccrexyemom
npoiiecce.
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BreiBOABI

1 JocTmxkeHue LEXOBOM TeMIepaTypbl MOBEPXHOCTHIO
TUTHTHI, HAXOSIIEHCs B CBOOOTHOM COCTOSIHHH, HacTymaer uepe3 12
qacoB. [Ipuuem B nepBbie 4 yaca NOBEPXHOCTh IUIUTHI OXJIAKIAETCS
ObIcTpee, 4YeM B TOCIIEIYIOIINE Yachl.

2 BepxHss IUIMTa B MAaYKe OXJIAXKJIAETCs 10 LIEXOBOM TemIie-
patypsl HAMHOTO JIOJIbIIIE, YEM B CBOOOJHOM COCTOSTHHM, M ATO Bpe-
Msl cocrtaiseT 50 yacos.

3 Bpems 10CTHXKEHHs MOBEPXHOCTBIO IUIMTHI, HAXOIALIEHCS
B LIEHTPE NIa4KH, LIEXOBOW TeMIepaTypsl cocTasisieT 144 yvaca.

Crincox nureparypbl

1. Azapos, B.M. K Bompocy THIpPOIUTHYECKOH U
TEPMUYECKOH YCTOMUMBOCTH KapOAMUIHBIX CMOJ B YCIOBHSX
npeccoBaHus, akkinMaTtu3anuu u Tepmosakanku JICIT / B. W
Azapos, A. H. O6nusuH, B. . Cemenos // JlecHoii xypHai. - 1975.
-Ne 4. C.103 -107.

2. Kykos, B. II. OxnaxxneHue ApeBeCHOCTPYKEUHBIX I1OCIIE
BbIrpy3ke u3 mpecca / B. II. XKykxos, H. A. MuxaiunoB // [e-
peBooOpabaTsIBaroIIast MPOMBIILIEHHOCTh. — 1971. - Ne 7. — C. 3 - 4.

3. XKykos, B.II. IIpouHOCTh IPEBECHOCTPYKEUHBIX IIJIUT B
nporecce ux akknumarusanuu / B.I1. XKykos, H.A. Muxaiinos // [le-
peBoobOpabaTsIBaroIiast MPOMbIILIEHHOCTh. — 1970. - Ne 6. — C. 2 - 4.

N3MEHEHUE ®U3NKO-MEXAHUYECKUX
CBOHCTB JPEBECHO-CTPYKEYHBIX IIJIUT
HA MAJIOTOKCUYHOM CMOJIE ITOCJIE
NX TOPAYEI'O TIPECCOBAHMUA

T.JI. MIIJEHKO, E.M. PABUHbKOB - BOPOHE)XCKHU I'JITY

W3BeCTHO, YTO IpPHU MOCIENPECCOBOM BBIAECPKKE JIPEBECHO-
crpyxkeunblx muut (HACtIl) mnpoucxoautr cHuxkeHHe (UBMKO-
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MEXaHUYECKUX  CBOMCTB IUIMT B CBA3U C TEPMOAECCTPYKLHEH
CBA3YIOIIETO W3-3a TNoBbIIeHHONW Temmepatypel JCtII [1-5].
W3BecTHble nccrnenoBaHus ObutM mpoBerieHbl B 70-x, Havane 80-x
roJIOB Ipouuioro Beka, korga B texHosnoruu JACtll ncnonb3oBanucey
KapOamMu10(popManbIeTUAHbIE CMOJBI TOBBIIICHHONH TOKCHYHOCTHU
(mapox YKC, KC-68, M 19-62 u ap.). ConepxaHue cBOOOTHOTO
dbopManpaeruaa B OITHX CMoyax cocraBisuio Oonmee 1,0 %. B
HACTOSIILIEE  BPEMs  HCHOJIB3YIOTCS ~ MAJIOTOKCHUYHBIE  CMOJIBI,
coJepKaHue CBOOOAHOro (opManabAeruia B KOTOPBIX HAMHOTO
MEHBIIE, YEM B IPUMEHAEMBIX paHee, U focturaet 0,12-0,15 %.

Llenp Hamel paboOTHl COCTOsJIA B M3YYEHUH HM3MEHEHUS
npouyHocTHBEIX cBoMcTB JICTII Ha ManoTokcuyHOM cmone nocie
ropsSiYero IpeccoBaHUS IUIMT U B CPAaBHEHMM IIOJYYEHHBIX
pE3yJIbTAaTOB C U3BECTHBIMU JAHHBIMHU.

HcnplTanusi NpoBOJMIM B NPOU3BOJCTBEHHBIX YCIOBHIX Ha
KAIT «Kpacusiit OxTs10pb» B T. Tromenu. [[ng uccnenoBanus Opanu
JCTII cnenyromeil XxapakTepuCTUKH: GopMaT 0Ope3HON IUIUTHI, M -
3,5x175, TommuuHa HemmUpOBaHHON TUIUTHI, MM — 17,7, MIOTHOCTB,
kr/M®  — 735, BmaxsocTh, % - 8,2. Ilopombl JPEBECHHEL,
UCIIOJIb3YEMBIE JJIi  M3TOTOBJIEHMSI JPEBECHBIX YacTHI € UX
MPOLIEHTHBIM cojiepkanueM: ocuHa - (50 %), 6epesza (30 %); cocHa
(20 %). Mapka CMOJIBI - MaJIOTOKCUYHAs
kapOamunopopmanpaerunnas ~ KO-MT-15 C  colepxKaHUEM
cBoOoiHOTO (hopmanbaeruaa 0,15 %. CoxeprkaHue CBA3YIOILIETO 110
cinosim JICTII TpexcrnoilHON KOHCTPYKIMH OT Macchl aOCOIOTHO
CYXOH CTPYXKH COCTaBisnoO, %: HapyxHble — 12,0; BHyTpeHHUN -
9,5. B kadecTBe OTBEpAMTENS HUCHOJIB3YETCS XJIOPUCTHI aMMOHMM
(0,7 %).

Pexxum [IpeccoBaHus ILUINT: TeMnepaTypa,OC - 175;
naBieHue 1peccoBaHus, Mlla — 2,6; NOpoOAOIKUTENBHOCTh
IIPECCOBAaHUS, MHUHYT — 6,6.

IIpeccoBanne ocymecTBiIsuIOCh B 20-3TaXHOM IIpecce MapKH
ITP-6M.

BbixonHeiMu mapaMeTpamu ObLTH Mpeaesibl IPOYHOCTH MpU
usrube (o, , Mlla ) u npu pacTsKeHUH TEPHIEHIUKYISPHO TUIACTH

use >

90



wmtel (o,, MIlla), a nepeMeHHbBIMH -  NPOJOJLKUTEIBHOCTD

BBIJICPKKU IUIUT B IUIOTHOM TAuKe, Ty, CYTKA (X1);  MECTO
pacmoyioKeHus IIUThl B madke, n, Ne mmuTel (Xp).  Ilnansl
skcriepumenta [IOD=2" u 3HAUCHUS BBHIXOJHBIX [APAMETPOB
npuBeACHHI B Tabmumax 1 u 2.

Hwxe mnpuBeneHbl ypaBHEHHS perpeccHd B (PaKTHUECKUX
MePEMEHHBIX.

Yi(t,n) = 16,3 + 1,95t + 0,21n — 0,186%° — 0,06tn; (1)
Y2(z,n) = 0,312 + 0,05357 + 0,0103n — 0,00437> — 0,0039tn.  (2)

I'padudeckrie 3aBUCIMOCTH MPOYHOCTHBIX CBOWCTB IUTUT OT
UCCIIeTyeMbIX IPUBEACHBI Ha HIDKEIPUBEICHHBIX pUCYHKaX 1 u 2.

W3 pucynka 1 crnemyer, 4ro HayallbHas MPOYHOCTH TLTUT
JIOBOJIBHO HHU3Kas. JTO CBS3aHO, BUJIUMO, B OCHOBHOM C TE€M, YTO
otBepkaennoe mpu 100 °C cBsi3yromee Ha OCHOBE MAaIOTOKCHYHOM
CMOJIBI TPEJCTABISIET COOOUM pe3unonododHyr0 Maccy, MPOYHOCTD
KOTOpPO#l B HayaJbHbII MOMEHT HM3Kasg. Co BpeMEHEM NPOYHOCTHb
ero pacTeT M, OJHOBPEMEHHO C 3THM pacTeT [0 OMNPEAEICHHOTO
mpejena u MPOYHOCTh TUTHT. 3aTeM MPOYHOCTH TUIUT OCTAETCS Ha TOM
JK€ YPOBHE MJTU HE3HAYUTEIHHO MaJaeT.
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PI/ICYHOK 1 - 3meHeHnE npeaecia Npo4YHOCTH IPU PACTSKCHUU IICPICHAUKYIIAPHO
IJIACTHU TUIMTBI B 3aBUCUMOCTH OT NPOJAOJLKUTCIBHOCTU BBIACPIKKH
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Tabnuua 1 - [1nan u pe3yabTaThl SKCIIEPUMEHTA MO OTPEAEICHUIO TIpeesa MPOYHOCTH IUIUT IPU
nsrude

[TepemenHbie haKTOPHI BrixogHol mapaMmeTpsl
Ne X| X2 Vi
OIIBITA KOJIHP. HATyp. €., KOJIHP. HATyp. €1., Ne o, ,MIla
3HAYEHUS CYTKH 3HAUYECHUS TLTUTHI

1 -1 1,7 -1 2 19,3
2 +1 5,3 -1 2 20,5
3 -1 1,7 +1 9 20,2
4 +1 5,3 +1 9 20,2
5 - 1,414 1 0 6 18,5
6 + 1,414 6 0 6 20,65
7 0 3,5 - 1,414 1 20,6
8 0 3,5 + 1,414 10 20,5
9 0 3,5 0 6 20,8
10 0 3,5 0 6 20,9
11 0 3,5 0 6 20,5
12 0 3,5 0 6 20,4
13 0 3,5 0 6 20,9
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Tabnuua 2 - [Inan u pe3yapTaThl SKCIIEPUMEHTA 0 OTIPEACICHHUIO Mpeiesia MPOYHOCTH IIITHThI

IIPU PACTSKEHUM NIEPIIEHIUKYIISIPHO ILIACTU

[Tepemennbie GaKTOpPEI BsIxonHbIe TapameTpsl
No X1 X2 \2)
OIIBITA KOJIHP. HATyp. €., KOJIHP. HATyp. €1., Ne &, MlTa
3HAYCHHUS CYTKHU 3HAYEHUs TUTUTHI

1 -1 1,7 -1 2 0,412
2 +1 5,3 -1 2 0,432
3 -1 1,7 +1 9 0,44

4 +1 5,3 +1 9 0,38

5 - 1,414 1 0 6 0,381
6 + 1,414 6 0 6 0,413
7 0 3,5 - 1,414 1 0,455
8 0 3,5 + 1,414 10 0,4125
9 0 3,5 0 6 0,43

10 0 3,5 0 6 0,424
11 0 3,5 0 6 0,429
12 0 3,5 0 6 0,431
13 0 3,5 0 6 0,416
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Havanpnas npouHocTs it cocrtasiser Bcero 0,27 Mlla.
[TnuTel, BBIIEPKMBAaEMbIE B CBOOOTHOM COCTOSIHUM M OXJIaXJIaeMbIe
ObICTpee, YeM BCEe JApYyrue IUIMTH, HAOUPaArOT MaKCUMAIbHYIO
MPOYHOCTH uepe3 3,5 cyrok, kortopas B 1,7 pa3a Bblllle HayaIbHOU
MPOYHOCTU. Y IUIAT K€, TJI€ JOJBIIE COXPaHSAETCS MOBBIILICHHAS
TeMIeparypa, MaKCUMallbHasl IPOYHOCTh JOCTUTaeTcsi OpicTpee. Jlis
BEpXHEM TIUIMTHI TAKeTa OHa JOCTUraercs 3a 2,5 CyTOK, A
IIPOMEXyTO4YHOM — 3a 2,0 u ans neHTpanbHOi — 3a 1,5 cyrok. [lns
9TUX IUIMT 4Yepe3 YKa3aHHOE BpeMs TMPOYHOCTh HAUYUHAET
HE3HAYUTEJIbHO CHUXKAThCH, 3a UCKIIIOUEHUEM TUTHT,
BBIZICPKUBAEMBIX B CBOOOIHOM cocTOsTHUH. OCOOEHHO 3HAUUTENBHOE
camkenne (Ha 17,8 %, c¢ 0,45 mo 0,37 MIla uepe3 6 cyTOK)
XapaKTEpHO Ui UEHTPAIbHBIX IUIMT Nakera. JlJis mpoMeXyTOUHBIX
IUTUT NTAKeTa CHUYKEHHE MPOYHOCTU C MAKCUMAJIbHON MIPOUCXOAUT HA
6,5 %, a I TUIMT, BBIIEPKUBAEMBIX B CBOOOIHOM COCTOSHUH,
CHHMIKEeHHE cocTaBisaeT Bcero 4,3 %.

AHanornyHas KapTHUHa HaONIOMAaeTCs C XOJIOM KPHUBBIX
MPOYHOCTH ILJIUT NMpH M3rude (pucyHok 2). Ilnutel gocTurator cBoen
MaKCHMaJIbHOW TPOYHOCTH NpPU HM3TUOE MPAKTHUECKU 3a Ty IXKe
MPOJIOKUTENBHOCTh  BBIICPKKHA, TPU KOTOPOM OHHM JOCTUTAIOT
MaKCUMalbHOMN cBoei MPOYHOCTH npu pacTsHKEeHUU
MEPIeHIUKYISAPHO MmiaacT. [I[poYHOCTh MIUT MpU U3rube HapacTaeT
ot 16,0 no 21,0 MIIa B 3aBucuMOCTH OT crioco0a BBIACPKKU U MECTa
HaxoXJeHus TIMThl B makete. C MaKCUMaIbHOTO 3HAYEHHS
HE3HAYUTENIbHO TEPSIOT MPOYHOCTh TOJIBKO IUIUTHI, B KOTOPBIX OUE€Hb
JIOJITO COXPaHsIETCS MOBBIIICHHAs TEMIIEPaTypa, T.€. HaXOALIUXCS B
MPOMEXYTKE WJIM LIEHTPE MaKeTa. JTO CHUKEHUE IJI1 TaKUX IUIAT
COCTaBIISICT COOTBETCTBECHHO Beero 1,4 u 2,4 %.

Ecnu mpoBecTn aHanu3 MoOdy4eHHBIX HaMHM PE3YJbTaTOB C
U3BECTHBIMU pe3ynbraraMu [4,5] ¢ mumramun Ha cmoie YKC c
OompIIMM coaepkanueM cBobomHoro dopmanpaeruna (1,0-1,5 %),
TO UMEETCS CYILIECTBEHHAs! pa3HHUlIa.

Ha cmone YKC mnuThl nocTuraroT CBOEH MakCHMalbHOM
MPOYHOCTU NPHU PACTSHKEHUHU MNEPHEHIUKYIAPHO IUTacTH uepe3 1
CYTKH, a Ha MaJOTOKCU4YHON cmoie KP-MT-15 Tonpko yepes 1,5 —
3,5 Cyrok B 3aBHCHUMOCTH OT CIOcO0a BBIICPKKH U MecTa
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pacnoniokenust miauThel B nakere. Ha cmone YKC mpounocTs mpu
u3rube JOCTUTaeT CBOET0 MaKCMMaIbHOTO 3HadYeHus uepe3 1,5 — 2,0
CYTOK, a Ha MaJIOTOKCUYHOM cMmoJie ToJibko uepe3 1,5 — 3,0 cyTok B
3aBUCHMOCTH OT CIIOCO0a BBIACPKKU M MECTA PACIIOIOKCHHS TUTUTHI
B TIaKeTe. DTO TOBOPHUT O Oojiee HU3KOH CKOPOCTH JOOTBEPIKICHHS
MaJIOTOKCUYHOM CMOJIBI.

22
21

19 / /AD
L/
(

17 A
16

15 +
0 1 2 3 4 5 6 7

TIpenen npo4HoCTH NPH m3rHbe, MTTa

TIpOAOMKHTENBHOCTS BbIJIEPKKH, CY TKH

—&— B cBOOOJIHOM COCTOSIHHH —€—MNpoMexyTouHass —M—BepxHisi —&— [[EHTpaJbHAasg

Pucynok 2 - 3MeHeHue npenena NpoYHOCTH IUIUThI U
n3rube B 3aBHCHUMOCTH OT MPOJIOJDKUTEIBHOCTH BBILACPIKKH

Ha cmone VYKC MakcumanpHas NOpPOYHOCTh IUIMT IPH
PacTsDKEHUHU MEPIEHANKYISIPHO IiacTy B 1,1 pas3a Bbllle HauanbHOU
IIPOYHOCTH, @ HA MAJIOTOKCUYHOM CMOJI€ MakCUMaJlbHasl IPOYHOCTh
B 1,7 pa3a BbllIe HauanbHOUM TpouHOCTH. [Ipn M3rnbe MakcuMabHas
npouHocTh uT Ha cmotie YKC B 1,18 — 1,37 pasa Bblllie HauanbHOM
IIPOYHOCTH, HAa MAJOTOKCUYHOW CMOJIE MakCHUMajbHas MPOYHOCTH
T B 1,25 — 1,31 pasa Bellle HAYaJIbHON IPOYHOCTH.

MOXHO OTMETUTb, YTO BEJIWYMHBI POCTAa NPOYHOCTH ILIUT
npu u3rubde yepes 6 CyToK BBIACPKKUA UMEIOT OJHM3KUE JAPYT K APYTY
3HAUEHUs HE3aBUCHMO OT Mapku cMmouibl. OZHaKo BEIMYMHA POCTa
npoyHoctd MMT Ha cMoue K®O-MT-15 mnpu pactskeHun
NEepIEHINKYISIPHO TUIACTH HAaMHOTO Ooblie, yeM Ha cmoiie YKC.
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Ha cmone YKC mmthl co ¢cBOEro MakCHMajabHOIO 3HAUYEHUS
CO  BpPEMEHEM  TEpsSIIoT  IMPOYHOCTb  IPU  PACTIKEHUU
NEepNEeHIUKYIApHO miuacT 1o 1,55 pasa, a Ha cmone KO-MT-15
Bcero 10 1,18 pasza. AHanoruussle pe3yiabTaTbl U Ui MPOYHOCTH
npu u3rube. OT0 TOBOPUT O TOM, YTO IIMTHI HA MaJOTOKCHYHON
CMOJIE, IIOCJIE JOCTHXKCHHMS CBOCM MAaKCUMAIBHON IIPOYHOCTH,
MEHBUIE  MOJBEP)KEHBl  OTPULATEIIBHOMY  BO3ACHCTBHUIO  €LIE
OCTAIOLIEHCs B HUX IOBBIIIEHHOW TEMIEpaTypbl, 4Ye€M IUIUTHl Ha
cmone YKC.

B cBa3u ¢ Tem, uro coBpeMeHHble ManoTokcuuHble KOC
coJiepkar HE3HAYUTEIIbHOE KOJIMYECTBO dopmanpaeruaa,
U3MEHSIETCA IIPOLIECC OTBEPXKACHUSI JIaHHOIO CBS3YIOIIEr0 M, B
KOHEYHOM BHUJIE, 3TU CMOJIBI I10CJIE OTBEPKACHHUS UMEIOT HE TBEPAOE,
a pesuHONonoOHOe cocrostHMe. llpm sTOoM oXnmaxaaTh cpasy
BBITPY)KEHHBIE M3 Ipecca IUIMTH HelesnecoobpasHo. Mx criemyer
CHayajla BBIJEpKaTh B INTabene, 3aTeM YKe I[oJaBaThb Ha
OXJIAKJCHHE.
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HCIOJb30BAHUE OJJHOJETHUX PACTEHUM JIJIA
IMPOU3BOJACTBA KOMIIO3UIIMOHHBIX MATEPUAJIOB

A AHUKUTHH, B.E. [[BETKOB - M® MI'TY um. H3. FAYMAHA

B  Hacrosmee Bpems 1o oObemMaM  MPOU3BOJCTBA
KOMIIO3UILIMOHHBIE MaTEpUaIIbl 3aHUMAIOT OJHO U3 KIIFOUYEBBIX MECT B
MHUpPOBOM 5KOHOMHKE. OHM MpPEACTaBICHBI IIUPOKUM MEPEUHEM
pa3HOOOpa3HBIX 1O CBOMCTBAM M  METOJaM  IPOM3BOJCTBA
MaTepuaioB,  Omarojaps  4eMy  CYIIECTBEHHO  IOTECHWIU
TpagUIMOHHBIE  MaTepuanbl B OOJBIIMHCTBE  OTpaciel
MPOMBIIIJICHHOTO TPOU3BOJCTBA, M MPOU3BOJICTBO HUX OBICTPO
pa3sBUBaETCS B KOJIMYECTBEHHOM M B KAYECTBEHHOM OTHOIICHHH.

Ocoboe MecTo 3aHMMalOT KOMIIO3UIIMOHHBIE MaTepHajbl Ha
OCHOBE JPEBECHHBI, 00J1a/IaloINe KOMILJIEKCOM IIEHHBIX CBOMCTB U
IIMPOKO  HCIOJIb3YeMbI€ JUI  pEIICHUs  pas3iMyYHBIX  3ajad.
HecomHeHHo, BbIOOp 3TOro Marepuaia Kak OCHOBBI  JUIs
M3TOTOBJICHUSI KOMIIO3UTOB BO MHOTOM OOYCIIOBJIEH TE€M, YTO OH
OTHOCHTCSI K BO30OHOBIISIEMBIM CBHIPHEBBIM PECYPCaM U CaM SIBISETCS
OPUPOIAHBIM  KOMIIO3MLIMOHHBIM  MarepuaioM.  Heobxonumo
OTMETHTb, YTO TOTPEOHOCTH B O3TOM CBIPREBOM MaTepuaie
HEM3MEHHO  BO3pacTaeT, M  pacUIMpSIOTCS  00JacTu  ero
MCIOJIb30BAHUS.

Cumuraercs, 4To B OnuKaiime roabl HOJYYUT CYIIECTBEHHOE
pa3sBUTHE TEXHOJOTHS IPOU3BOACTBA KOMIIO3UTOB Ha OCHOBE
OJTHOJIETHUX pacTeHUH. {7 TakuX MPOTHO30B €CTh OCHOBAaHUS —
OTPaHUYEHHOCTh JIECHBIX PECypcoB, Oouiblias ¥  IMOCTOSHHO
pactyiias MOTPeOHOCTh B BBICOKOKAYECTBEHHBIX CTPOUTENBHBIX U
KOHCTPYKLIMOHHBIX MaTepuaiax. [Ipu 3ToM HEOOXOIMMO OTMETHTh
Hanuyue 60oratoil ChIpheBOM 0a3bl B BUAE PA3IUYHBIX OJHOJIETHUX
pacTeHui MpaKTUYECKH BO BCEX pernoHax MHpa, Bkitodast Poccuio.

CymiecTByeT ONBIT HCIOJIB30BAaHHUS OJIPEBECHEBIIEH YacTH
(kocTpbl) cTebmnei NpsAUIbHBIX PaCTeHUH (JIbHA, KOHOIUTH, KeHada u
Ap.) Ul IPOU3BOJCTBA TEIIOM30JISIIIMOHHBIX TUIMTHBIX MaTepUaIoB
(kocTpobeToHOB), OyMar, TOIUIMBHBIX OpHKETOB, IUJIMTHBIX
MaTepHalioB CTPOUTENBHOTO HA3HAYEHUS M JPYTUX MaTepuasosB.
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Koctpa y »tux pactenmii cocrasisier g0 70 % wmaccel nyOsHOTO
cTeOs U B OCHOBHOM COCTOWT M3 LIEJUTIONO3EI (45 — 59 %), nurauHa
(20 — 29 %) u nenro3anoB (21 — 23 %). [lo cBoeMy XUMHUECKOMY
CTPOEHUIO KOCTpa MPUOIMKAETCS K CTPOCHHIO JpeBecuHbl. HapaBHe
C KOCTpOM isi TPOU3BOACTBA KOMIIO3UIIMOHHBIX MaTEpPHAJIOB
UCIIOJIB3YEeTCS COJIOMa 3JIAKOBBIX M OOOOBBIX 3€PHOBBIX KYIBTYP
(meHnYHas, AUMEHHas, pXKaHasl, pUcoBas U Jp.).

Ha xadenpe THAIIull npoBommmuck [1,3] u mpoBoasTcs B
HAcTosliee BpeMsi paboThl, HaNpaBlieHHbIE Ha TOJIy4YeHHE
pPa3IUYHBIX KOMIO3UILMOHHBIX MAaTE€pUAIOB C HCIOJIB30BAHHEM B
KaueCTBE OCHOBBI WM KOMIIOHEHTOB pPa3HOOOpa3HBIX BHUJOB
CBIPbEBBIX MATEPUAJIOB, IMOJIYYEHHBIX M3 OJHOJIETHUX PAaCTEHUM.
[Tocnennue paboThl OBUTM TMOCBSIICHBI HM3YYCHUIO BO3MOYKHOCTH
WCIIOJIb30BAHUS  BOJIOKHOTOAOOHBIX YAaCTHIl, TIONYyYCHHBIX U3
W3MEJIbYCHHON MIIEHUYHOW COJIOMBI B IIPOU3BOJICTBE JIPEBECHO-
BOJIOKHHUCTBIX TUTUT MOKPBIM CIIOCOOOM.

[TomyueHue BOJOKHOMOJAOOHBIX YACTUIl M3 MIIEHUYHON
COJIOMBbI IIPOBOJMJIOCH B JBa 3Tana. Ha mepBoM 3Tame U3 COJOMBI
ObUTa TMOJydeHa cedka AnuHOW 25 — 50 MM, U3 KOTOpOH, mocie
THAPOTEPMOOOPaOOTKH, METOJ0M pasmona MOJTY4EHbI
BOJIOKHOTIOTIOOHBIE YaCTHIIBL.

[IpoBenena  oOlEeHKA  CBOMCTB  BOJIOKHMCTOM  MAacchl,
MOJYYEeHHON Ha OCHOBE COJIOMBI, PE3YJIbTAThl MPEACTABJICHBI B
tabnure 1.

Tabmumna 1

HaumeHoBaHue nokasarenst [lonyuyeHHO€E 3HaUEHHE
pH 4,9
Pa3Meps! BOJIOKOH:
- JUIMHA, MM 0,1 -20
- IIUPUHA, MM 0,01 -1,2
Crenens pa3mona maccsl, JIC 112

Pa3zMepel BOJIOKOH ONpPENEIsUINCh C  HCIOJIBb30BaHUEM
ONTUYECKUX U3MEPUTEIBHBIX OKYIsIp-MukpomeTpoB MIIb-2 u MIIb-
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3. Kammro wuccnemyemoil BOJIOKHUCTOM Macchl HAaHOCWIM Ha IIpe-
IapaTHOE CTEKJIO U BbicyluuBanu. M3mepenue nposoausocs ais 100
YacTUI] TpH CIOydailHOW BbIOOpKe. Pe3ynbrarel, oTpakaromue
pacnpeziesieHue pa3MepoB YacTHIl 10 JJIUHE U IIUPUHE (TONIIMHE),
MpecTaBiIeHbl B Tabmumax 2 u 3.

Tabmauma 2
JImMHA BOJIOKHUCTBIX YACTHII, MM Coon/ep PRAHHC HacTvll,
0, B MHTEpBAJIE
or 0,1 no 4 60
oTr 4 5o 8 23
ot 8 1o 12 6
or 12 10 16 6
ot 16 g0 20 5
Tabmuma 3
[Iupuna (TonmuHa) Conepsxanue yacrtuil, %,
BOJIOKHUCTBIX YaCTHI], MM B MHTEpBAJIC
ot 0,01 mo 0,24 52
ot 0,24 no 0,48 18
ot 0,48 1o 0,72 22
ot 0,72 o 0,96 4
ot 0,96 1o 1,2 4

IlonyueHHsle  pe3yabTaTbl  MO3BOJSAIOT — CHAENATh Pt
3aKII0YCHUM:

- B BOJIOKHHCTOI Macce Oojblllas 4acThb BOJOKOH HMeEET
HEeOOJIBIIYIO JITMHY U TOJIIIHHY;

- J0CTaTo4yHO MHOTO BOJIOKOH (10 10 %) mmeror dopmy
IUIOCKOM YacTHUIB, JUIsI KOTOPOM XapakTepHa OoJiblasi HIMpUHA MIPU
OTHOCHTEJIEHO HEOOIBIION JITHHE;

- 6onee 80 % BOJIOKHUCTBIX YAaCTHI[ B Macce UMEIOT JJIHMHY,
HE IPEBBIIAIOIIYIO 6 MM.
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[TomydeHHble  pe3ynbTaThl ~ XOPOIIO  COTJIACYIOTCS €
nokaszaresnem crerneHu pasmona maccel (112 JIC) u mo3BossitoT
ClIeNaTh MPEIoI0KEeHHE O TOM, YTO MPH nepepaboTKe BOJOKHUCTON
Macchl MOTYT BO3HUKaTh NpobOiemMbl ¢ e€ 00e3BOKMBAHHEM U
MIPECCOBAHUEM BO BIAXXHOM COCTOSHUH.

JUiss TpPOBEpPKM STOTO MPENNOJOKEHUS ObUI0 HM3Y4YEeHO
BIMSIHHE KOHIIGHTPALMK BOJOKHUCTOM MacChl, MOJY4YEHHOW U3
COJIOMBI Ha mporecc o6e3BoxuBaHusa. IIpoBepky ckopoctu
00e3BO’KMBAaHUSI ~ MPOBOJWIM C  HCIOJIb30BaHHEM  Ipubopa
Hedubpartop-cexynna. [lis cpaBHEHHs HCIOJIb30BaN JIPEBECHO-
BOJIOKHUCTYIO Maccy, MOJIydEHHYIO U3 XBOWHBIX MOPOJI IPEBECHUHBI
(emb) 1 Ucnosb3yeMyto Juist mpousBoacTBa JBII MokpbM ciocoGom.
IIpu oueHke CKOpOCTH O00E3BOKMBAHMS OTIMB MPOBOAMIN IpU
paznuyHoil koHueHTpauuu maccel oT 0,1 mo 1,2 %. PesynbraTh
OIICHKHU CKOPOCTU 00€3BOKMBAHUS MIPECTABJICHBI B Ta0uUIIe 4.

Tabmuua 4
KoH1eHTpanus BOJIOKHUCTON Macchl Bpems
IIOJIy4EHHOM U3 COJIOMBI IIPU OTJIMBE 00e3BOKHUBaHUS,
KOBpa, % JC
0,1 22
0,2 29
0,4 38
0,8 85
1,2 112

KoHuenTpauus qpeBecHO-BOJIOKHUCTON
Maccel P OTJIMBE KOBpa, %o
1,2 22

ITonydeHHBIE TIPU OTIMBE KOBPBI U3 BOJIOKHUCTOM MAacCHl,
IIOJY4YEHHON W3 COJIOMBI, JOIOJHUTEIBHO OTKUMAIU B XOJIOJHOM
npecce. KoBpbl ipu 0T:KMMeE B Ipecce TepstoT GopMy B pacTeKaroTCs
10| HArpy3KOH.

BepossiTHO, BOJIOKHHCTas Macca, IOJy4E€HHAas U3 COJIOMBI,
MOJKET OBITh MCIOJIb30BaHA MPU M3TOTOBJIECHUU BOJOKHHUCTBIX IUIUT
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MOKPBIM CIIOCOOOM B COCTaBE€ KOMIO3HUIIMU COBMECTHO C JIPEBECHO-
BOJIOKHUCTOM MAacCOW M3 XBOMHOW IPEBECUHBI. [[JIsi POBEPKU HTOTO
NPENONI0KEeHNUs: OBbUTM HW3rOTOBJIEHBI IJIMTHI C  COJEpKaHHEM
BOJIOKHMCTOM Macchl u3 cojombl 0, 10, 25 u 50 % ot macchl
JIPEBECHO-BOJIOKHMCTOM Maccel. [Ipu mosmydeHMM KOBpOB U3
KOMIIO3ULIMI IPOBOAWIACH OLIEHKA BpEMEHU 00€3BOKMBAHUSA,
KOHTPOJIMPOBAJIM TOJIIUHY [10Jy4aeMbIX KOBPOB I1OCJIE€ OTJIMBA U UX
OT)KMMa B XO0JIOZHOM mpecce. Kpome Toro, mpoBoawics KOHTPOJIb
Macchl IOJYYaeMbIX IUIMT MOCJE€ TOPSYEro IPECcCOBAaHUSA, 4YTO
MIO3BOJIMJIO OLICHUTh TMOTEPH0 BOJIOKHMCTOM 4YacTW MNpU OTJIUBE
KOBpOB. PacueTHoe KOIMYECTBO BOJIOKHHUCTOM Macchl - 128 r mo
cyxomy BOJOKHY. C HCHOJIB30BaHMEM KaKIOW KOMIO3HMIIUU OBLIO
U3rOTOBJIEHO 10 TPU IIUTHL. Pe3ynbraTel NpPOBEACHHON OLICHKH
NpeCTaBJICHbI B TAOIUIIE 5.

Tab6muna 5
[oteps
ConepxaHnue Tonmmaa Macchbl
.| Bpems
BOJIOKHHCTOM 066350- Tommuuua [KoBpa mocie| Macca BOJIOKHA
Macchl KOBpa IOCJi¢ OT)KUMA B TOTOBOM OTHOCH-
. | )KUBaHUA,
MOJTyYSHHOMN ite OTJIMBA, MM | XOJIOOHOM | IUIHTEL, T TEJIBHO
13 COJIOMBL, %0 rpecce, MM HaYaJIbHOU
Macchl, %
22,21
22’ > 130,28,29| 11, 10, 11125, 126, 125
0 Cpenmce Cpennee . Cpennee . Cpennee 2.1
3HAYCHU 3HAYCHUC:| 3HAUYCHUC:.| 3HAUCHUC.
e: 21,6 29 10,6 1253
gé’ 21, 25,26,26| 9,9, 8 127, 126, 125
Cpennee
10 Cpemmee Cpe;[Hee. Cpe;[Hee. pen . 1.6
SHAYCHI 3HAUCHUEC: | 3HAaUCHUE: | 3HAYCHUE!:
25,6 8,6 126
e: 21,3
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[Tpomomkenue TabIUIIb 5

[oteps
ConepxaHnue Tommuua MAacChI
.| Bpewms
IBOJIOKHUCTOHN 06€3B0- TOJ'IH_[I/IHa KOBpa IOCJIC Maccau BOJIOKHaA
MacCChbI . | xuBanmus, KOBpa IMOCJIG OTKHMMa B TOTOBOU OTHOCH-
MOJIYy4YCHHOU H C OTiIMBa, MM | XOJIOAHOM IIJIUTBI, T’ TCIBHO
13 COMOMBI, % npecce, MM HavabHOU
Maccel, %
25 26,27, |20,20,20]|6,6,6 100, 101, 100 21,6
27 Cpennee | Cpennee | Cpennee
Cpennee| 3HaueHue: | 3HaueHUE: | 3HAYCHUE!
3HaueHu | 20 6 100,3
e: 26,3
50 27,29, 19,8,9 5,4,4 90, 87, 93 29,7
28 Cpennee | Cpennee | Cpennee
CpenHee| 3Ha4YeHHE: | 3HAUCHUE: | 3HAUCHHUE:
3HayeHu | 8,6 4,3 90
e: 28

VYBenuueHue J0JM BOJOKHHUCTOW MACChl, MOJYYEHHOW U3

COJIOMBI, B COCTaBE€ KOMIIO3ULMHU NPUBOJIUT K YBEIMUEHUIO BPEMEHU
00e3BO’KMBAaHUS KOBpa B XOJ€ OTJIMBA, HPU ITOM, HAOIIOAaeTCs
CHI)KEHHE TOJIIMHBI OTJIMBAEMOIO KOBPAa U YBEIMUYEHUE IMOTEPU
BOJIOKHA. BeposTHO, moTepsi BosloKHA 00YCIOBJIEHAa POCTOM JIOJIU B
KOMIIO3UIIMM BOJIOKHHUCTOM MAacChl, IIOJyYEHHOW W3 COJIOMBI, Y
KOTOpPOH OoJjblasi 4acTh 4YacTUI[ HMEET HEOOJbIIUE pPa3MepH.
Hcnonp3yemass cerka OTIMBHOM MAallMHBI HE MOXKET YIEpP’KaThb
BOJIOKHHUCTYIO MacCy U3 COJIOMBI B IIPOLIECCE OTJIMBA KOBpA.

I'opsiuee mnpeccoBaHMe NPOBOJMIOCH 10 CTaHJIAPTHOMU
auarpamMme mpeccoBaHusi npu  temmneparype 190 °C, o6mas
IIPOJOJKUTEIIBHOCTD IIPECCOBAHUA - 7,5 MUHYT.

JUIs TOJIyYEHHBIX BOJOKHMCTBIX IUIMT IIPOBEAECHA OILICHKA
(U3UKO-MEXAHNYECKUX XAPAKTEPUCTUK — INIOTHOCTH, IPOYHOCTH Ha
U3rud W BOJOIOIJIOIICHHUS JIUMIEBOW MOBEPXHOCTHIO. Pe3ynbraTsl
OLIEHKH TIpe/ICTaBJICHBI B Tabiue 6.
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Tabmua 6 — @OuU3KMKO-MEXaHUYECKHE II0Ka3aTeIu IUIUT,
W3TOTOBJIEHHBIX C HCHOJIb30BAHUEM KOMIIO3ULIMU  JAPEBECHOTO
BOJIOKHA, ¥ BOJIOKHHCTOT'O MaTepualia, U3rOTOBJICHHOIO U3 COJIOMBI

Coneprxanue BOJJOKHUCTOTO

HaumenoBanne Marepuaia U3 COJIOMbI B COCTaBe
nokaszareiei KOMITO3UIMH, %o

0 10 25 50

[LIOTHOCTD, KI/M’ 934 930 933 868

IIpenen npoyHocTy Ipu

usrutde, Mlla 23.8 23,5 35,6 21,2

Boponormnouenue nuueBon
MMOBEPXHOCTHIO TUIUTHI, %o

99 120 151 196

[TosydeHHbIe pe3yabTAThI MO3BOJISIOT CIENATh 3aKII0UYEHUE O
BO3MOKHOCTH HCIOJIB30BAaHUSI JJAHHOTO MaTepHuaia (BOJOKHHCTOTO
MaTepuana, IOJy4YeHHOTO M3 COJIOMBbI) B BHJE JO0aBKH K
JIPEBECHOMY BOJIOKHY MpPH TOJYYEHUH IUIUT 1O TPAJAULUOHHOU
TEXHOJIOTUM MOKpPOTOo cmoco0a Mpou3BOJACTBA. ParmoHanbHO
MCIOJIb30BaTh BOJIOKHUCTBIA MaTepuall, MOJIyYeHHBI U3 COJIOMBI B
konuuectBe 10 — 20 % oT Macchl IPEBECHOIO BOJIOKHA. Y BEJINUYEHUE
COJIepKaHUsI BOJIOKHUCTON MAacchl U3 COJIOMBI B KOMIO3ULIMU (Oojee
25 %) NpUBOIUT K CHUKEHUIO IJIOTHOCTH IOJIyYaEMBIX IUIMT U UX
POYHOCTH, KpoMme TOTO CYIIECTBEHHO HOBBIIIACTCS
BOJIOTIOTJIOIICHUE JIMLIEBOM IMOBEPXHOCTHIO TIOJNy4aeMbIX IUIUT.
[ToBbllieHue coaepkKaHus BOJOKHUCTOTO MaTepHala U3 COJIOMBI
IPUBOANT K CHIDKEHUIO (POPMOYCTOHUMBOCTH (POPMUPYEMOTO KOBpa
U pOCTy THOTEpPU BOJOKHHMCTOW Macchl B TMPOLIECCE OTIMBA KOBPA.
JKenarenbHO MpH U3rOTOBICHUM IUIUT UCHOJB30BATH YIPOUHSIOLIHIE
n06aBkHu ((eHOJbHBIE CMOJBI) U THAPO(OOM3MPYIOIIUE BEIIECTBA,
YTO MO3BOJSET MOJydYaThb IUIMTHI ¢ HopMmupoBaHHbiMH ['OCT
MOKa3aTesIMH.
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KAYECTBO NIOBEPXHOCTHU IIVTIACTH
IMPOMBIIIIJIEHHBIX IPEBECHBIX IIJINT

B.B. BACHUJIBEB, C.3. XOCCEHHMU — CIT6IJITY,
JLU. CU30BA, E.B. KOH/JPATBEBA — 000 «34BOJ]
HEBCKHUH JIAMHUHAT»

3a mnocinennue 15 ser B Poccuiickoit  ®Penepauuu
chopMupoBanach  pa3BHTas  TOJOTpPacib  JAPEBECHBIX  ILIHT.
[IponsBoguMble IUIMTBI  MCHOJB3YIOTCA MNPEUMYIIECTBEHHO B
MeOENbHON TPOMBIIUICHHOCTH ¥ CTPOHUTENbCTBE, TAEC OHHU, Kak
MpaBUJIO0, TMOJBEPraoTCs OTAENKE. AKTyalbHOW 3ajayeil sBisercs
MOBBILICHUE KAYECTBA OTHEIKUA U COKPALIEHHUE PACX0a OTAEIIOYHBIX
MaTepUaioB.

JIns oTHenkd IOpEeBECHBIX IUIMT B OCHOBHOM HCIIOJB3YIOT
IUICHOYHbIE M JIAKOKPAacO4YHble Marepuaybl. JKUAKUE OTIEIOYHbIE
MaTepuanbl (MIMaTieBKa, TPYHTOBKA, Kpacka, 3Mallb, KJEW) Mpu
HAaHECEHWHU HA IOBEPXHOCTb APEBECHOW IUIMTHI CMAYMBAIOT €€ U
pacTeKaroTCsl, 3alOJIHAS HEPOBHOCTH IIOBEPXHOCTU U YACTUYHO
BIIMTHIBAsICh MaTepHuaioM IIOIJIOKKH. Taxkum obpazom,
ONTUMAJIBHBIA  Pacxol  KHMJAKUX  OTACIIOYHBIX  MarepuajioB
OTpEeIEseTCs HECKOJIBKUMU TMpolleccaMu (CMayuBaHue, pacTEKaHue,
BIIUTHIBAHUE), KOTOpPBIE 3aBUCAT OT CBOHCTB TIOBEPXHOCTH
JPEBECHBIX IUIMT M HAHOCHUMOW Ha Hee XuAkocth. [lo onenke
CHEIMAIMCTOB POJIb MOANOKKH MPH 00pa30BaHUU TOKPHITHS Oomee
3Ha4YMMa MO CPaBHEHHUIO C POJIbIO OTAENOYHOro Marepuana [1].

YuuTbiBass MHOTO0Opasue MpOIEeCcCOB, MPOUCXOMSIINX TPU
OTHEJIKE JPEBECHBIX IUIMT, Ka4eCTBO IOJJIOKKMA OLEHUBAIOT
HecKoJibkuMu moka3zatensmu. Poccuiickue ['OCTosl Ha apeBecHbie
IJIMTHl HOPMUPYIOT XapaAKTEPUCTUKU MOBEPXHOCTH UX IJIACTH, B TOM
YUCJIE €€ IEPOXOBATOCTh, OTAEIbHBIE BKIOUEHHS KPYITHOU CTPYKKH
U KOpPBbI, MPOYHOCTh U Apyrue. COBpeMEHHOE MPOU3BOACTBO ILJIUT
MMEeT HeoOXOJWMBbIE TEXHOJOTMH H  00O0pyIdOBaHHE  UIsS
yIIOBJIETBOPEHUS ITUM TPEOOBAHUSIM.

Bmecre ¢ Tem, COLMOJOTMYECKMI OINPOC CIELHUAIUCTOB
MOJOTPACIM IOKa3aJl, 4YTO HMEIOTCS [OKa3aTeNu IOBEPXHOCTH
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MOAJIOKKH, KOTOpbIE HE BXOAIAT B COCTaB JEHCTBYIOLIUX
OTEUECTBEHHBIX HOPMATHBHBIX JTOKYMEHTOB, HO KOTOpPbHIE Ba)KHBI C
TOYKM 3pEHMs KadecTBa OTAEIKM U pacxoJa OTAEIOYHBIX
Marepuanos [2]. K HUIM OTHOCSTCS TUIOTHOCTh TOBEPXHOCTHOTO CIIOSI
IUIUTHI, BIMTHIBAEMOCTh JKUJKOCTH IOBEPXHOCTHBIM  CJIOEM,
pa3dyxaHue MOBEPXHOCTHOTO ciios, pH HapyXHOTO CIosl.

[InotHOCTH IIOBEPXHOCTHU MO JITI0KKHU OKa3bIBAECT
3HAUUTENIBHOE BIMSAHHME HA PACXO/] )KUJKUX OTIAECIOYHBIX MaTEPUATIOB
— 4eM BBILIE INIOTHOCTh, TEM HUKE CKOPOCTh BIIUTBHIBAHUS JKUIKOCTH
[3]. Ilpu oTmenke IUIMT KIEIMU Ha OCHOBE TEPMOPEAKTUBHBIX
OJINTOMEPOB, HaIpumep, KkapOamMu10(popMabACTUIHBIMY,
MIOBEPXHOCTh IOJUIOXKKHA MOJKET OKa3blBaTh BIMSHUE HA CKOPOCTh
peakuuy IOJMKOHACHCALUU OJINTOMEPOB Yepe3 BEINYMHY CBOEH
KUCIOTHOCTH. CHenuanucTsl PEKOMEHIYIOT mojajaepkuBatb pH
HapY>KHOI'O CJI0s IIJIUTHI BblLIE 6 [4].

CnocoOHOCTh JKUAKOCTH K PACTEKaHUIO MO IMOBEPXHOCTH
TBEPAOIO Teja OLEHUBAIOT BEJIMYMHON KpAacBOro yrjla CMayMBaHUS.
YeM HMXKE €ro 3HaUYEHUE, TEM JIy4dlle KUJIKOCTh paclpeelisieTcss Ha
MIO/IJIOKKE.

JUIs M3roTOBJIEHUS IUIUT NPUMEHSIOT PA3JINYHBIE IPEBECHBIE
YaCTHIIbI, CBS3YIOLINE U ClelualbHble 100aBKkH. BpiOOp MX 3aBUCHT
OT TuUIlAa BBIIycKaeMOW mnpoxaykuuu. Tak, HapyxHble ciou JCII
U3rOTABIMBAIOT M3 MMKPOCTPY)KKH, a BHYTPEHHUH CIIOM — W3
CTPYKKH. {1151 Mpon3BOACTBAa IPEBECHOBOJIOKHHUCTBIX IUIUT CPENHEN
IUIOTHOCTH (IUTMTBI MOHOCTPYKTYpHbIE BoOJIOKHHUCTBIe — [IMB)
UCIIOJIE3YIOT ~ JPEBECHOE BOJIOKHO Je(huOpaToOpHOrO pa3Moia.
Crpyxeunble MIUTH oOmero HazHaueHuss u [IMB usroraBnuBaroT
Ha  KkapOGamupodopmambaerugHoM  cBssyromeM  (KOC), a
BJIArOCTOMKHE IUIMTHI — HA MeJaMHHOKapOamMu10(popMasbIeruHoM
(MK®CO).

B komno3unuu HapyXHBIX CJIOEB MOIYT NPUCYTCTBOBAaTh
pa3anyHbIe N00aBKu: OTBEpPAMTENH, ruapopoOu3aTopsl,
aHTHAAre3UBBI U JIp. BpIcokoe copepixkaHUE KUCIOTO OTBEPAMTEINS,
HalpuMep, XJIOpUJa AaMMOHHS, NPHUBOJUT K  IOBBILIECHUIO
KHCJIOTHOCTH IOBEPXHOCTH, YTO HEXKEJNATEIbHO IS IUINT,
OTJIENIBIBAEMBIX METOJOM JTaMUHUPOBAHUS U KalIMPOBAHHUS.
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B xauectBe  ruapodoOuszaropa  Is  TOBBILICHUS
Biarocrtoiikoctd JICII npumensitor no6asku napagpuna. Ero BBoasr
Takke B coctaB [IMB. DT1o TBepa0€ BelIECTBO — CMECh MPEAEIIbHBIX
yrieBogopoaoB Cig — Css ¢ Temmeparypoii miasienus 45 — 65 °C.
O¢ddexTuBHOCTH €ro  NEHCTBUS OCHOBAaHA HAa  W3MCHEHHH
CMauMBaEeMOCTH MOBEPXHOCTH, Ha KOTOPYKD OH HaHeceH. Mepoit
B3aUMMOJICHCTBUS TBEPJAOTO0 MaTepuajsa W BOABI SBJISAETCS BEIUYMHA
KpaeBoro yria CMayMBaHWs, KOTOpas il THApPO(OOHBIX BeIIeCTB
6onee 90°. Tak, KpacBoil yroys CMauMBaHHs BOJbI HA TIOBEPXHOCTH
napaguua cocrasisier 106,5° [5]. Boicokoe comepkanue napapuna
MOXKET YXYALIUTh CMauMBaHUE IOBEPXHOCTU IUIUT OTACIOYHBIMU
KUJAKOCTSIMM M CIIOCOOCTBOBATh  CHIDKCHHMIO  a/r€3MOHHOM
IIPOYHOCTU MEXY ITOUI0KKON U OTJAEIOYHBIM MaTepUAJIOM.

AHTHAAre3UBbl BBOJAT B HApYKHBIE CIOM JIPEBECHBIX IIIIUT
JUIA  CHW)KEHMSI IPWIMIIAHUS CTPY/KEUHO-KJIEEBOM Macchl K
MOBEPXHOCTH  000pynoBaHMA (TpaHCHOpTepsl, (opmupyromue
MalluHbl, Tpecchl). OCHOBHOW KOMIIOHEHT HUX - IOBEPXHOCTHO-
aKkTuBHbIE BemecTBa [6]. OHM Tak ke Kak mHapaduH CHIKAIOT
aAre3uIo OTAEIIOUYHOr0 MaTepuania.

Takum  o0pa3oM, HCHOJB30BaHME Ui  MPOM3BOJCTBA
JPEBECHBIX IUIMT Pa3JIMYHBIX APEBECHBIX YACTHII, CBS3YIOIIUX U
N00aBOK MOJKET OKaszaTh 3HAUUTEIbHOE BIIMSHUE Ha CBOMCTBA HX
MTOBEPXHOCTH.

HccnenoBanu  (U3MKO-MEXaHUYECKHE U ITOBEPXHOCTHBIC
cBocTBa yeThlpex naptuil npomsinuieHHbIX JCII pa3HbIX TUIIOB U
oaHou maptuu npomMsinuieHHBIX [IMB. Ilnmutel u3rorossieHsl Ha
paznuuHbIX npennpuatusx Poccun. MccnemoBaHus npoBeOeHBI B
naboparopuun OOO «3aBoa Hesckuii mamunat» (moc. JyOpoBka
Jlenunrpaackoir 001.) u Ha Kadeape TeXHOJOTMM JPEBECHBIX
KOMITO3ULIMOHHBIX MAaTE€pUAJIOB WU WHXEHEepHOH xumun CaHKT-
[TerepOyprckoro roCy/apCTBEHHOTO JIECOTEXHUUYECKOTO
YHHUBEPCUTETA.

HcnplTaHbl ClEeAyONIME BUABI IPEBECHBIX ILIUT:

1 JACIT ofOmero nasHauenuss tmma P2, 1 copra, c
MEJIKOCTPYKTYPHOM MOBEPXHOCTHIO, NUIM(OBaHHAsA, TOIIUHOK 16,3
MM;
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2 JCIT  Bnarocroiikas Ttuma P3, 1 copra, ¢
MEJIKOCTPYKTYPHOU MOBEPXHOCTHIO, NITU(OBAHHAS, TONIUHON 22,0
MM;

3 JCIT  Bnarocroiikas Tuma PS5, 1 copra, ¢
MEJIKOCTPYKTYPHOM MOBEPXHOCTHIO, NUIH(OBaHHAS, TOMIUHON 16,3
MM;

4 JICII BbIcOKOHarpyxaemas HECYLIETO Ha3HA4Y€HUs I
JKCIUTyaTallui B cyxux ycnoBusax tuna P6 mo EN 312:2010 [7], I
COpTa, C MEJKOCTPYKTYPHOH MOBEPXHOCTbIO, LUIM(OBAHHAS,
TOJIIMHOK 22,2 MM;

5 Ilnura apeBecHass MOHOCTPYKTYPHAsl BOJIOKHUCTAas MapKH
[IMB, I copra, mumudoBanHas, ToIIMHON 16,3 MM.

AHanusupyemple  IUIMTBl  OTJIMYAIOTCS  PELENTYpPHBIM
cocrabom. JICII Tuma P2, P6 u IIMB wusroroBieHel Ha
kapOamunopopmanpaeruanon  cmosne, a JICIl  mnoBblmeHHON
BJIArOCTOMKOCTH THUIIA P3 u P5 - Ha
MeJIaMUHOKapOaMu10 (hopMallbIeTUAHOM. s MOBBILIECHUS
Brnarocroiikoctu B coctaB T JCII tuma P3, P5 u P6, a takxke B
Tl [IMB BBenen napaduH.

DU3NKO-MEXaHUYECKHE CBOMCTBA IUIMT ONPEACISUIM  I10
I'OCT P®. IloBepXHOCTHOE  BIUTHIBAHUE  OLEHHUBAIA  C
HCIOJIb30BAHUEM JIBYX MKUAKOCTEH: TOJyosla M BOJbl. Meroauka
ONpEAENEHUs]  BIUTBIBAEMOCTH  TOJYyoJIa  PErJIaMEHTHpOBaHa
eBponeiickum ctangaproM EN 382-1 [8]. B coorBeTcTBUMU ¢ HUM Ha
TINTY, PACIIONOKEHHYIO MO yriaoM 60°, Hanocst 1 M’ Tonyona u
ONpPEAEIAIOT JUIMHY TPACcChl €r0 CTeKaHUs. YeM JJIMHHEe Tpacca, TeEM
MEHBUIE BIUTHIBAEMOCTb.

ITornomenue Boabl nosepxHocThio JCII mpoBomumu Ha
Kpyrielx — obOpasmax guamerpom 35 MM, Topen  oOpasua
TUIPOU30JUPOBAIN C MOMOIIBIO CKOTYA U PE3MHOBOM IPOKIIAAKH,
pacronaranu 06pasel; FOPM30OHTANBHO, HATMBATH Ha Hero 10 cm’
JUCTWIIMPOBAaHHOM Bozpl, yepe3 10 u 60 MUHYT ynansiau OCTaTKU
BOJBI M 3aMepsuld TONIIMHY M Maccy oOpasua. [lo momyueHHBIM
JTAHHBIM PAaCCUUTHIBAIM pa30yXaHue MO TOJIIIMHE, BIUTHIBAEMOCTb U
CKOpOCTh BIHTHIBaHMUs BOJbL. PacueTHble (opMynbl MpHUBEICHBI B

[9]-
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[Mpodunu mnotHoctn [ICIl mo TONmIMHE OMpENeNsiu Ha
npubope DPX300-LTE (;abopaTopHblii HW3MEpUTENh IJIOTHOCTH)
¢upmer IMAL (Mranus). B npubope ycraHaBIuBaiud BEPTUKAIBHO
o0pasupl pazmMepamu 50 x 50 MM, 3aTeM MPHU UX MEPEMELICHUH Yepe3
TOoper; o00pa3loB MPOMYCKadH paJAUOAKTHBHOE W3IIyYCHHE OT
PEHTIeHOBCKOM TpyOKH. IIMOTHOCTH C€OS TUIMTHI OMpEAETSUId C
IIOMOIIBI0 JaT4yMKa [0 TOTepe CHJIbl Uu3dydeHus. TodHOCTH
onpeneneHuss miotHocty - 0,1 Kr/M°  Ha orpeske 0,01 wmm.
Pacnipenenenre MmiIOTHOCTM O TONIIMHE IUIMTHI ONPEAEIAIN Kak
cpeanee 1o 2...4 npodunorpaMmmam.

JU1 HaXO0XJEHMsI KUCIIOTHOCTH NTOBEPXHOCTHOTO CJIOS IUIUT C
HUX cpe3anu 15 r cTpyKku Ha TIyOuHy He Ooiiee 2 MM, 3aJIMBaJId UX
200 cM’ JMCTHIUIMPOBAHHOM BOJBI, KHIATHIH C OOPATHBIM
XOJOIUIBbHUKOM B TedeHue 30 MMH, OXJNaXKJaJId A0 KOMHATHOMN
TeMIeparypsl 1 onpenensuii Benuuuny pH [10].

Ilo BenuuMHE KpaeBOro yryia OLEHMBAJIM CMAayUBAIOLIYIO
CIOCOOHOCTh  IJIGHKOOOpa3oBarens, B  KauecTBe  KOTOPOTO
UCNOJb30BaNu BoAHbIN pacTBop KPC konuentparueii 55 %. O0bem
Karw cMonsl - 0,03 cv’. Uepes 2 MUH MOC/Ie HAHECEHHS CMOJIbI Ha
MIOBEPXHOCTh IUIMTHI 3aMEpsUId JAMAMETPbl Kalull C TOMOIIbIO
MHUKpoOcKona crepeockonnueckoro MbC-2 u BbicOTy — Kamm C
nomotpio  karetromerpa R FUESS (I'epmanus). Pacuer Tanrenca
KpaeBoro yria cMadMBaHUs MIPOU3BOIMIIN IO hopmyIie:

4dh
tg0=m, (1)

rzie @ — KpaeBoO# yroy cMaunMBaHus, TPajl.;
d — quaMeTp Karuid, MMm;
h — BBICOTA KaILIH, MM.

CpoiicTBa 1T TpuBeACHBI B Tabmumne 1. Pesymbrarh
(U3UKO-MEXaHUYECKUX HCIBITAHUNA MOKA3bIBAIOT, YTO JPEBECHO-
CTPYKEUHbIC TUIMTHI MO MOKA3aTENIsIM MPOYHOCTU U BOJOCTOUKOCTH
oTBevaroT TpeboBaHusAM poccuiickux [11, 12, 13] u eBpomneiickux [8,
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14] cranmaproB, mta [IMB nMmeeT HECKOJBKO MOHMKEHHBIE IO
cpaBaeHuto ¢ TpeboBanusmMu [OCT 32274-2013 moxasarenu
MPOYHOCTH TMPH CTATHYECKOM U3rMOe © TpPH  PACTHKEHUU
MEePHNEHIUKYISIPHO TUIACTU TUIMTHL. OCTallbHbIE MOKAa3aTeIH 3TOU
Utk cooTBeTcTBYIOT ['OCT.

I[Inura Ttnoma P2 wumeer Oojiee BBICOKHMM IIOKa3aTellb
pa30yxaHusl TIPU BBIJEPKKE B BOJE IO CPABHEHUIO C JIPYTHMH
TUNIAMH TUIAT, TIOCKOJIBKY B €€ COCTaBe HeT rujapodobdmuzaropa —
napadunra. KucioTHOCTh MOBEPXHOCTH JPEBECHBIX TUTUT U3MEHSIETCS
B nuanazone pH ot 6,0 10 6,7, 4TO COOTBETCTBYET PEKOMEHIALIUSIM
CIICI[UAIICTOB.

Tabnuua 1 — CBoiicTBa MPOMBIIIEHHBIX APEBECHBIX TUIUT
Pa3HBIX TUIIOB

ITokaszarenu Tun nqpeBecHOM IIIUTBI
JICII | ACO | ACH | ACH | IIMB
P2 P3 P5 P6

Tommuaa, MM 16,3 22,0 16,3 | 222 | 16,3
T110THOCTB, KI/M° 645 | 670 | 693 | 730 | 752
IIpenen mpouyHocTH IpU
n3rube, Mlla 17,1 17,6 23,1 | 26,3 | 19,3
IIpenen mpoynocTy Ipu
paCTsKEHUU
MEePHEHIUKYIISIPHO 0,39 0,42 0,54 | 0,57 | 0,38
mractu, Mlla
YnensHOE
CONPOTHUBIICHUE
HOPMaJIbHOMY OTPBIBY
HapyxHoro cinosi, MIla 0,90 1,02 0,95 0,83 | 0,80
Paz0yxaHue no TosmuHe
3a 24 4, % 19,5 13,0 7,9 13,5 7,1
pH HapyxHoro cnost 6,72 5,97 6,17 6,32 | 6,50
Kpaesoii yron
cvaunBanusg KOC, rpag | 79737 | 847497 | 80" 467| 84° 57/ 68 00
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Benuuunna  kpaeBoro - yriia  cMauMBaHUSL  pacTBOpa
kapOamunopopmanpaeruinon  cmonsl  Ha mnoepxHoctu JICII
HAaxXoauTCsA B HHTepBale OT 79° mo 85°, a Ha MOBEPXHOCTH
BOJIOKHHMCTOM TUHThI — 68°. TToslydeHHbIe JaHHBIE OKA3BIBAIOT, YTO
BOJHBI pacTBOp IUIEHKOOOpa3oBaTels Iydille pacTeKaeTcsl Ha
minactH TnTel IIMB.

[Toka3zarenu MOBEPXHOCTHOIO  BIIMTBIBAHHUS  KUJKOCTEH
MpUBEACHHBI B Tabnuie 2. Pe3ynpTaThl UCIIBITAHUHN MMOKA3BIBAIOT, YTO
IUTMTHl  3HAYUTEIBHO pA3IUYaAIOTCd MEXIy COo00H 1Mo 3TuM
nokasaresnsMm. Tak, IJIMHA Tpacchl TOJIyOJIa U3MEHSAETCA OT 57 MM y
mwutel [IMB, uTto siBNsieTcsa XyamuM mnokaszartenem, 10 351 mm y
JCII tumna PS.

BrouteiBanue BOABI TaKKe M3MEHSIETCSI B LIUPOKOM
muanazone. 3a 10 munyr mmra [IMB BnuteiBaer 67 /M
noBepxHocTH (Myummii mokasarens), a JCIT tuma P2 — 712 r/m’,
AHaNOTUYHOE pachpeesieHue CBOWCTB IUIUT HAOMIOAAaeTCs IS
MOKa3aTeiasi CKOPOCTHM BOUThIBaHUA BojAbl. Ilpu mpoBeaeHun
UCIbITaHUA B TeyeHue 60 MHMHYT 3aKOHOMEPHOCTH B pPa3IMyUsX
CBOMCTB IUTUT COXPAHSIOTCS, PHUUEM C OOJIBIICH pasHUIIEH.

Tabnuna 2 — BOuTeiBaeéMOCTb KUAKOCTEH TOBEPXHOCTHIO
IJJACTH IPEBECHBIX IUIUT

ITokaszarenu Tun gpeBecHOM IIUTHI
JACIT |ACIT | ACIT | ACIT | IIM
P2 P3 P5 P6 B

Tommuaa, MM 16,3 | 22,0 | 16,3 222 | 16,3
JliHa Tpacchl ToJyoa,

MM 175 305 351 301 57
BruteiBacMocTh BOJEI 3a

10 muH, T/M° 712 | 176 | 85 124 | 67
BruteiBacMocTh BOJEI 3a

60 MuH, T/M° 3620 | 470 193 277 147

CKopocCTh BIUTHIBAHUS
BoabI 3a 10 MuH, r/M2-C 1,19 | 0,29 | 0,142 | 0,207 | 0,11
3 2
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[Tpogomkenue TadIUIbl 2

ITokaszarenu Tun nqpeBecHON MIINTBI
JACIT |ACIT | ACIT | ACIT | IIM
P2 P3 P5 P6 B

CkopocTh  BOUTHIBAHUS
BOJIBI 32 60 MUH, r/m*c 1,00 [0,130| 0,054 | 0,077 |0,041
Pazbyxanue mo TommuHe

3a 10 muH, % 0,27 | 0,05 | 0,08 0,23 | 0,28
Pazbyxanue mo TonmuHe
3a 60 muH, % 5,83 | 0,25 | 041 0,40 | 0,48

Pa30yxaHnue  1MT [0  TOJIIMHE B pe3yibTare
MIOBEPXHOCTHOTO BIIUTHIBAHUS BOAbI B TeueHue 10 MuHyT naer
BO3MOYHOCTb BBISIBUTH BHJI CBSI3YIOILIETO, HA KOTOPOM M3IOTOBJIEHBI
mwmTel. Tak, JICII tuma P2 wm P6, a takke mmra IIMB,
mroropneHHple Ha K®C, wumeor mnokaszarenb pa30yxaHus B
muanazone  or 0,23 mo 0,28 %. IlouTel MOOBEIICHHOM
Binarocroiikoctu thna P3 u PS5, usroroBinennnsic Ha MK®C, 3a 310
’&Ke BpeMs ucnbiTanus pazoyxator Ha 0,05...0,08 %, To ecTh MeHbIIIE
IIPUMEPHO B 4 pasza.

IIpyn yBenuueHUM NPOAOIKUTENBHOCTU HcCIbITaHUA 10 60
MUHYT BJIMSHHUE BUJA CUHTETUUYECKOM CMOJIBI TEPSET CBOE 3HAUCHUE.
I'maBHBIM (pakTOPOM, OKa3bIBAIOIIUM IPEUMYIIECTBEHHOE 3HAYCHUE
Ha BEIUYMHY pa30yxaHWs, CTAaHOBHUTCA Haluuue THIpOo(oOHON
no6asku B coctae mnthl. JICII Ge3 mapaduna tuna P2 pazbyxaer
Ha 5,83 %, a ocTanbHbIe IUINTHI ¢ TapadguHoM Tosbko Ha 0,25...0,48
%.

Ha pucynkax 1 u 2 nokasaHo pacnpeaeneHue III0OTHOCTH 10
ToNUHE TUIUT. HapyXHble CIOM UMEIOT YBEJIIMYEHHYIO IUIOTHOCTB,
OJIHAKO IIJIOTHOCTb KPAEBBIX 30H Yy MOBEPXHOCTH IUIUT CHUYKAETCS
(Tabmuma 3). CHMKeHUe MIIOTHOCTHA Ha MOBEPXHOCTU TUIACTH TUIUTHI
OT MAaKCHUMaJbHOW IIJIOTHOCTH HAapyXXHOTO CJOA JOCTUTAET JUIsl
JPEBECHO-CTPYKEUHBIX IUTUT CIAEAYIOMUX BEIUYUH: 32 kr/m® (JICIT
P2), 97 xr/m’ (JICII P3), 103 /v’ (JICIT P5) u 20 xr/n” (JICII P6).
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Pacnpenenenne mmotHoctn 1o  TommuHe mmr [IMB
ornnyaerca ot mwuT JCII (pucyHok 1). MakcuMym HX IJIOTHOCTH
HAXOJIUTCS Ha MOBEPXHOCTHU IIAcTU. Ilpu ABM)KEHUH BIIIyOb IUTUTHI
IJIOTHOCTb TOBEPXHOCTHOTO CJI0S CHIKaeTcst Ha 21 Kr/m’, a 3atem
ITOBBILIAETCS 10 YPOBHS, BBIIIE INIOTHOCTU KPAEBbIX 30H.
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400

0 3 12 15 18

=]
W

Tonuuua, MM
Tun muter: 1- [IMB; 2— ACIT PS; 3— JICII P2

Pucynok 1 - Pacnipenenenue miIoTHOCTH 1O TOJILUHE
IIPOMBIIIJIEHHBIX IPEBECHBIX IUIUT TONINUHON 16 MM
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Tun nutet: 1- JACII P6; 2— JACII P3

Pucynok 2 - PacnipeneneHue NIOTHOCTH O TOJIILUHE
IIPOMBIIIJIEHHBIX IPEBECHBIX IUIUT TONIUHON 22 MM
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TonmuHa KpaeBbIX 30H CHWXKEHHMS IUIOTHOCTH, T.€.
paccTossHME OT IOBEPXHOCTH IUIACTU IUIMTBI 10  YPOBHA
MaKCHMaJIbHOM IUIOTHOCTH HApyKHOTO CJIOS, M3MEHSETCs Yy
JPEBECHO-CTPYKEUHBIX TUIUT B Auana3zone 250...300 MkM, y IJIUTHI
IIMB ona Bbiue — 800 mxm. IIpyn HaHeceHUM Kies Ha JPEBECHBIN
IIMOH B TMpOLECCe M3TOTOBJIEHUS (paHephl K€l MUTpUPYET B
npeBecuHy Ha rinyouny go 160 mxm [15], 49to comocTaBUMO C
tomuuHOU KpaeBbiX 30H JCII. IlockonbKy NJIOTHOCTH KpaeBbIX 30H
U3MEHSETCSI OT TMOBEPXHOCTH IUIUTHI B IJIyOMHY, HOCTPOMIU
3aBUCUMOCTM MEXKIY CpEOHEH IIJIOTHOCTBIO KpPaeBbIX 30H U
[I0Ka3aTeIsIMU BIIUThIBaEMOCTH kuakocred. Ha pucynke 3 nokazana
BIIUTHIBAEMOCTb TOJIyOJIa, BBIP@XEHHAs 4epe3 JJIUHY Tpacchl €ro
CTEKaHMUSI.

Tabnuna 3 — [IMOTHOCTE KpaeBbIX 30H MOBEPXHOCTH
JPEBECHBIX IUIAT Pa3HbIX TUIIOB

Tun npeBecHON MIIUThI

ITokazarenu JACIT| ACII| ACII| ACIT| TIMB
P2 P3 P5 P6

Cpe,Z[HSISI IIJIOTHOCTD IIJIUTHI,

KI/M 645 | 670 | 693 | 730 | 752

CpCI[HSIH MUHHUMAJIbHas
IJIOTHOCTH KPacBbIX 30H

IUTATBIL, KI/M® 942 | 978 | 984 | 1006 | 690

Cpennsisi MakcuMasbHas
TUIOTHOCTH KPaeBhIX 30H

IUTATBL, KO/M° 974 | 1075 | 1087 | 1026 | 711

Cpenusist I0THOCTD
KPAeBBIX 30H IUTHTHI, KI/M’ 958 | 1027 | 1036 | 1016 | 700

CpenHsist TONIUHA KPAaeBBIX
30H ILUIUTBI, MKM 250 | 300 | 250 | 300 | 800
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Pucynoxk 3 - 3aBUCMMOCTb JUIMHBI TPACCHI TOJIYOJIA OT
IJIOTHOCTU KPAeBOI 30HBI IPEBECHBIX IIUT

3aBHCHMOCTD OIHMCBHIBACTCS YpaBHEHHEM C K03()(UIIMEHTOM
koppesuuu r = 0,997:

L=-952,9+6,102p—0,010p* + 6:10°p°, (2)

rae L — nnrHa Tpaccel Tonyosna, MM;
p — CpeHsIs INIOTHOCTh KPAEBBIX 30H APEBECHOM IUINTHI, Kr/m>.

Takum  oOpazom,  Mpolecc  BOMUTBIBAHUS  TOJIyoJa
MIOBEPXHOCTBIO JIPEBECHOM IUINTHI 3aBUCHUT, MPEUMYLIECTBEHHO, OT
BEJIMYMHBI CPEJHEN IIIOTHOCTH KPAeBbIX 30H MOBEPXHOCTHOIO CIIOS
IUIUTBI, TO €CTh OT IOPUCTOCTH €€ IOBEPXHOCTH. Yem Bl
IUIOTHOCTb, TEM HUKE BIIUTHIBAEMOCTH TOJIYOJIa.

[Toctpoenue rpaukoB 3aBUCHUMOCTH BIUTHIBAEMOCTH BOJbI
OT IJIOTHOCTH KPAeBbIX 30H NOBEPXHOCTU JPEBECHBIX IUIUT I10KA3aJI0
UX HEaJEeKBaTHOCTb. OTO TOBOPUT O TOM, 4YTO IOPUCTOCTh
IIOBEPXHOCTHOT'O CJIOSl JPEBECHBIX IUIMT HE SBISAETCS IVIABHBIM
IIapaMeTPOM, BIUSIOLIMM Ha CKOPOCTh BIUTBHIBAHUS BOJBI.

[lo manubIM TaGuuIBl 3 ApEeBECHBIC IUTUTHI, COJAEPKAILKE B
cBOeM cocTaBe TuapodoOHyto nobaBky (rumtel Tuna P3, P5, P6 u
[IMB), wuMeOT 3HAa4YeHHUS CKOPOCTH BIMTBHIBAHUS BOJBI OJIHOTO
nopsiika, a miauta THma P2, wuw3rotoBneHHas Oe3 mnapaduHa,
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MOKa3bIBaET PE3KOEe YBEJIWYEHHE 3TOTO MOKazarens. Tak, cKopocTh
BOUTHIBaHUs BOAbI 32 10 MunyT rumroit P2 cocrasnser 1,19 F/M2'C, a
Y OCTaNbHBIX IUTHT OHA JISKHUT B auamasone 0,112...0,293 r/(v’-c).

[TpucyrcTBue mnapaduHa B KOMIIO3UIIMH HAapyXHBIX CIIOEB
JPEBECHBIX IUIUT 3aTPYIHSACT MPOXOXKACHUE BOIBI MPU BIHUTHIBAHUU
e TMOBEpPXHOCThIO IUIMT B pe3yJabTaTe YUCTO MEXaHHUYECKOTO
3aIl0JIHEHUS KaNWJUIIPHOW CTPYKTYpBI JpeBecHbIX dacTui. Kpome
TOTO0, TIOCKOJIBKY Karjisi BOJABI IPU KOHTAKTE C YacTUIEeH mapaduna
nprobperaeT MapoBUAHYIO (HOpMy, BOJa HE MOXKET KOHTAaKTHPOBAThH
C TOBEPXHOCTBIO JPEBECHHBI, HAXOJAIICHCS B MPOCKIHH 3TOTO
mapa. To ecTb HaOMIOAAeTCs CHU)KEHHE IUIONIAJM KOHTAKTa
KUJKOCTH U THAPOPOOU3UPOBAHHON IpeBecHHBI. MOXHO cenaTh
BBIBO/J], YTO CKOPOCTH BITUTHIBAHUS BOJIbI TOBEPXHOCTHIO JIPEBECHBIX
IUIUT 3aBUCUT MPEUMYLIECTBEHHO OT Haluuus THIpohoOHON
100aBKU B KOMIIO3UIIMU HAPYKHOTO CJIOSL.

[Tapadun, kak mpencraBUTeNb MPEACIbHBIX YIIIEBOJOPOIOB,
XOPOILIO PAaCTBOPSIETCSA B OPTrAHUYECKUX PACTBOPHUTENSIX, B TOM YHCIIE
u B tomyone [16]. B pesynapTare npu aHanu3e BIUTHIBAEMOCTH
TOJIyOJIbHBIM METOJIOM NapadyH He OKa3bIBACT BIMSHUS Ha CKOPOCTh
BIIUTBHIBAHUS, TaK KaK IPU HAHECEHUH TOJIy0JIa Ha MOBEPXHOCTD IJIUT
¢ TuApooOU3aTOPOM MPOUCXOUT OBICTPOE pacTBOpPEeHUE NMapaduHa
B TOJIyOJIE.

BeiBOABI:

1 Poccuiickasg NpOMBIIIJIEHHOCTh APEBECHBIX IUIUT OCBOMIIA
MIPOU3BOJACTBO  IJIUT  PA3JMYHBIX  THUIOB,  OTJIMYAIOIIMXCS
pEeLENnTYPHBIM COCTaBOM I10 BUY IIPUMEHSAEMBIX JIPEBECHBIX YACTHII,
CHHTETHYECKMX CMOJ W  J00aBOK  I€JeBOr0  Ha3HAUYEHUs
(oTBepauTeny, TUAPOPOOU3ATOPLI, AHTHAATE3UBBI, AHTUIIUPEHBI,
AQHTUCETTUKH U JIp.).

2 MHUccnepmoBanu cBoiicTBa 4 TUIIOB MPOMBIIUIEHHBIX
npeBecHoO-cTpykeunblx it (P2, P3, PS5, P6) u 1 tuna npesecHo-
BOJIOKHUCTBIX IIUT cpenHeil miotHoctd (MDF), BbimyckaembIx B
Poccun monx HasBaHMEM IUIMTBI JIPEBECHBIE MOHOCTPYKTYPHBIC
BoJIOKHUCTBIE Mapku IIMB. Pe3ynbraTsl (U3MKO-MEXaHUYECKUX
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UCIBITAHUN TOKa3bIBAIOT, 4YTO JPEBECHO-CTPYKEYHbIE IUIMTHI I10
MOKa3aTesIM MPOYHOCTH M BOJOCTOWKOCTH OTBEYAIOT TPEOOBAHUAM
POCCUICKMX U €BpOIEUCKUX craHpaproB, Imra IIMB wumeer
HECKOJIbKO TOHM)KEHHBbIE MO cpaBHeHUIO ¢ TpeboBanusmMu ['OCT
32274-2013 nokasarenu NPOYHOCTH MPH CTATUIECKOM U3rube U Mpu
pacTsSDKEHMM  NEPNEHIUKYISPHO IulacTh  IUMThl.  OcTanbHbIE
MoKa3aTeau 3ToM InThl cooTBeTCTBYIOT 'OCT.

3 UccnenoBanue (pU3NKO-XUMHUECKUX CBOIMCTB TOBEPXHOCTH
IUIACTU JIPEBECHBIX IUIUT MOKA3aJI0, YTO KUCIOTHOCTH IOBEPXHOCTU
JIPEBECHBIX IUIMT U3MeHsieTcss B nuamnasone pH ot 6,0 mo 6,7, uro
COOTBETCTBYET PEKOMEHJALMIM ClIEUaINCTOB. BennmunHa KpaeBoro
yIJjla CMauuBaHMs pacTBopa KapObaMua0(hopMalibIETHAHON CMOJIBI Ha
nosepxuoctu JICII maxoaumrcs B mHTepBaie or 79° mo 85°, a Ha
MOBEPXHOCTH BOJOKHHCTOW IUUThl — 68°. TlomydeHHbIC JaHHBIC
MOKa3bIBAIOT, YTO BOJHBIN PAcTBOp IUICHKOOOpa3oBaTeis JIydIie
pacrekaercs Ha miacty mutel [IMB.

4 BnuTelBaHME XUAKOCTEM MMOBEPXHOCTHIO IUIACTH IUINAT
pa3IMYHBIX THUIOB 3HAUUTENbHO paszauyaercsa. McnoblTanus 1o
eBponelickoii Metonuke EN 382-1 mokasamu, 4ro AJIMHA TpPacchl
TOJIyoJla U3MEHsieTcs B quamna3one ot 57 mm (mwiuta [IMB) go 351
MM (rmuta JCII tun PS), t.e. mimra 1IMB akTMBHO BOUTHIBaeT
OpPraHMYECKU pacTBOPUTEINb. BIUTHIBaHUE BOMBI TAK)KE U3MEHSAETCS
B KMpokoM nuanasoHe. Tak, 3a 10 munyr niaura IIMB BnnteiBaer
67 r/m* osepxuoctH, a JICII tuma P2 — 712 r/v’.

5 TIlponecc BIUTBHIBaHMSI TOJIyOJIa IOBEPXHOCTHIO APEBECHOMN
IUIUTBl  3aBUCUT, NPEUMYILECTBEHHO, OT BEJIMYMHBI CpeIHEN
IJIOTHOCTH KPAaeBBIX 30H IMOBEPXHOCTHOIO CJIOS IIJIMTHI, TO €CTh OT
MIOPUCTOCTH €€ NOBEPXHOCTU. UeM BHIIIE IUIOTHOCTb, TEM HHKE
BIIUTHIBAEMOCTh TOJIYOJIa. BUA CHHTETHUYECKOIO CBS3YIOIIErO, Ha
KOTOPOM M3TOTOBJIEHA IIJIMTAa, W TPUCYTCTBHE TUIAPOPOOHBIX
no0aBOK B BHAe MapaduHa MPAKTUYECKH HE BIMAIOT HAa 3TOT
II0KAa3aTelb.

6 CKOpOCTb BIMTHIBAHUS BOJBI NOBEPXHOCTBIO JIPEBECHBIX
IUINT 33aBHCHUT, B OCHOBHOM, OT Hamuuus ruapododuszaropa B
Hapy)XHbIX CJOSIX IUINT, @ TaKK€ OT IJIOTHOCTH KpAaeBbIX 30H
NoBepxXHOCTU. B mpucyrcTBum mnapaduHa BIUTHIBAEMOCTH BOJbI
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pe3ko cHukaercs. lloBbIIEHHE IUIOTHOCTM TOBEPXHOCTH TaKke
CTIOCOOCTBYET CHM)KEHUIO CKOPOCTH BIUTHIBAHUS BOJIBI.

7 Pa3Oyxanue TIMIMT TO TOJIIMHE B  pE3yJbTaTe
IIOBEPXHOCTHOTO BIIUTHIBAaHUS BOAbI B TeueHue 10 MuHyT naer
BO3MOYHOCTb BBISIBUTH BH]I CBSI3YIOILIETO, HA KOTOPOM M3IOTOBJIEHbI
wmtel. [lmutet Ha K®C wuMmeror mnokasatens pa3OyxaHus B
muanazone ot 0,23 mo 0,28 %, a mIuTE MOOBBIICHHOMN
BJIaroCTOMKOCTU, u3rotoBieHHble Ha MK®C, 3a 310 XKe Bpemd
ucneiTanus pazoyxaror Ha 0,05...0,08 %, TO ecTh MeEHbIIE,
npuMepHo, B 4 pasza. IIpu yBenuueHun BpeMeHM HcnbiTaHus 10 60
MUHYT BIMSHME BHJIA CHHTETHYECKOM CMOJBI Ha IIOKa3aTenb
pa30yxaHus TepsieT CBOE 3HAYCHUE.
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U3rOTOBJIEHUE XUMHWYECKH BE3OIACHBIX
JPEBECHO-BOJIOKHUCTBIX IJIUT
C ICHOJIb30BAHUEM JUIIAAHJIUAMMJIA
KAK AKIIEITOPA ®OPMAJILJIETAJIA

H.B. UBAHOB, A.A. TEOHOBHUY, M. /{. CH/INYEBA —
CHoIIITY um. C.M. KHPOBA

N3BecTeH crocod CHMKEHUS TOKCUYHOCTU JPEBECHBIX IUIHT,
M3TOTOBJICHHBIX Ha OCHOBE KapOamMuI0(pOpMabIeruIHOW CMOJIBI
(K®C), nyréM XMMHYECKOTO  CBSI3bIBAHMS  BBIICISIONIETOCS
dopmanpaeruga (CH,O) 3a cu€r peaknuu ¢ ammuakom (NHj).
OOpa3oBaHue aMMuaka B TIPOIIECCE TOPSYEro IPECCOBAHUS
o0OecreynBarOT TaK Ha3blBa€Mble AaKIENTOPhl OMOCPEIOBAHHOTO
neicteus [S5], caMbIM pacHpOCTPaHEHHBIM U3 KOTOPBIX SIBISAETCS
kapOamua. Haxomsice B razoo0pasHom coctosiuuu, NH; Bo Bpems
IIPECCOBAHMUS 3allONHACT BeCh OOBEM IUIMTHI, YTO OOECIeYHBaeT
BbICOKUH (a3oBblii KkoHTakT B3aumozeiictBus ¢ CH»O. Ero
HEZ0CTAaTKOM SIBJII€TCS ILIE€JIOYHAs peaklus, KOTopasl MpEMsTCTBYET
otBepxkaeHnto KOC; u3-3a obpasoBanuss NHi3 npeBecHble IUTUTHI,
M3rOTOBJICHHBIE  C  WCHOJb30BaHMEM  Kap0amMujaa,  HMMEIOT
MOHM)KEHHYIO IIPOYHOCTb.

ANbTEepHATUBOM KapOaMuIy CIy>KUT JIETaBUH [6] — aKienTop,
JNEUCTBYIOLIUI IIPU 33aJlaHHOM TEMIIEpaTypHOH IOCIEN0BATEIbHOCTH
nporeccoB. JleraBuH pasmaraercs ¢ oOpazoBanueM NH; npu
temneparype ot 150 °C, korma yxe JOOCTUIHYyTa JOCTaTOYHas
riyouna otBepxkaeHuss KOC [4]. ITlpu ero wucnoib30BaHUU
BO3MOJKHO IMOJYYUTh XMMHUYECKH 0€30TacHbIe IPEeBECHbIE TUIUTHI 0€3
YXyIIIEeHUs! UX (PU3MKO-MEXaHMYECKHX CBOMCTB. OJHAKO JIeTaBUH,
SBJISISICH AJUTYKTOM KaTaJUTHUYECKOTO B3aUMOJICHCTBUS KapOamMuiaa u
docopHOIl KHCIOTBI, HMEET CIOXKHYI0 TpOLeNypy CHHTE3a.
IlenecooOpa3zeH MNOUCK  aHAJIOTOB  cpeau  Ooiee  MPOCTHIX,
OJTHOPOJHBIX XMMHMYECKHX COEIMHEHUH, CIIOCOOHBIX B YCIOBHSX
ropsiYero MpecCOBAHUS BBIACIATh aMMUAK.

B  kauectBe  akmentopa Obul BBIOpaH JAWMIIMAHIUAMMT
(CH4Ny), xotopwiii oOnamaer 0Gosee BBICOKOM TemmepaTypoit
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paznoxenusi, cocrasisoneit 209 °C npotus 132 °C y kapbamuaa.
On Boigenser B 3 pasza Oombmie NH; Ha OOMH MOJB COCIUHEHUS.
Crnenyer OTMETUTh, UYTO M3-3a O00pa30BaHMs B IPOIECCE TOPSUETro
IIPECCOBaHUs 00JIBIIOTO KOJIMY€eCTBa BO/JISIHOTO napa
tepmonpeBpamienne C,H4sN4 MoxkeT mnpoxoauTh NOpH MEHbIIEH
Temnepatype (peakius 1).

ITHZ 7 \
3 H,N—C=N—CN + 4H,0 — 4NH, + 4

Z
Z
!
~
—
~

|
/C /C\\
o/\NH 0

Baxno, yto amunorpynnel C;H4N4 Moryr HenmocpeacTBeHHO
B3auMmozeiicteoBath ¢ CH,O mo peakuuu NPUCOCAMHEHUS, YTO
MOTEHIIMATBHO OOECIeUnBaeT €ro PEaKIMOHHYI CIOCOOHOCTh B
YCIOBUSX BHYTPEHHETO CIIOS APEBECHBIX IUUT 0e3 H3MEHEHHS
kucnotHocTH. [locieqHee OCOOCHHO BaXHO ISl  TEXHOJOTUHU
JPEBECHO-BOJIOKHUCTBIX TIUT cpeaHeil minorHoctu (MDF), rne ne
MOJPa3yMeBaeTCsl pa3liejieHusT MOTOKa JPEBECHBIX YaCTUIl IS
OTIIETBHOTO OCMOJICHHS U (POPMHUPOBAHUS BHYTPEHHETO U HAPYKHBIX
CJIOEB.

Junuanauamuy mpeacTaBiseT coboil cimaboe OCHOBaHUE,
IUIOXO coBMecTUMOe ¢ mpoueccoM oteepxkacHus KOC. [lns
usrotoBneHus obpasuos MDF npu BBemenuu C,H4Ns B coctaBe
CBS3YIOLIETO TpeOOBaOCh ToM00paTh pacxoj  KaTauuszaropa
orBepxaeHusa. MHccnemoanu cmoiny K®-MT-15; B kadectBe
oTBepAuTeNs ucnois3oBanu xiuopua ammonus (NH4Cl) B Buze 20 %-
ro BOAHOrO pacTtBopa, MaccoByo goimo C,HsN4 B cocraBe
cBsi3ytolero npuHsuii B kommdectBe 10 % or maccel abc. cyx.
cmonbl. Ucnbitanus npoBoaunu cornacHo ['OCT 14231-88 [2],
pe3yNbTaThl MIPEeICTaBICHBI B Tabmuie 1.
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Tabmuua 1 — 3aBUCUMOCTH BpeMEHH OTBEPIKICHHUS
KapOamu10(popMalIbAECTUIHON CMOJIBI OT PAacXo/ia OTBEPIUTEISA

MaccoBas gous Bpewms xkenarunuzanuu, ¢
OTBEPJIUTENS B
COCTaBe K®-MT-15 ¢
CBA3YIOIIETO, % CoH4Ny K®O-MT-15
1 79 66
1,5 70 60
2 64 52

Henocpencrsennoe BBenenne C,HsN4 B cmony yBenuuuBaer
BpeMms e€ )kenaTuHu3aluy. B ganpHeiimei padote A H3rOTOBICHUS
JPEBECHO-BOJIOKHUCTRIX IIUT mnpu BBeaeHun C,HsNs B cocrae
CBSI3YIOLIETO MaccoBasl A0Jsl OTBEPAUTEIN cocTaBuia 2 % OT Macchl
abc. cyx cmodsl. [Ipu nanecenun C,H4Ny4 oTnensHo oT emoitsl — 1 %.

Hns ucneitanuss C,H4N4 B ycnmoBusix texnosnoruu MDF
TOTOBMJIM J1abopaTtopHble 00pa3isl IUIMT TommuHOM 10 MM,
Temneparypa npeccoBanus coctaBwia 220 °C, yaenbHOe 1aBieHUE
- 2,8 MIla, Bpems BblIepkKu B mpecce - 0,3 MUH/MM TOJIIHHBL
MaccoBsie nosnu abc. cyx. KOC u munumannmammuaa ot adc. Cyx.
wmthl coctaBmwiu 13 % u 1 % (10 % B mepecuére Ha abc. cyx.
CMOJY)  COOTBETCTBEHHO.  JIIs ~ YMCTOTBI  3KCIIEPUMEHTa
ruipohoOU3aTOP HE MCTIOIB30BAIICS.

JlnpanauaMul HAaHOCHIIM Ha BOJIOKHO JIByMsi crioco0amu: B
COCTaBE€ CBS3YIOLIETO Ha CTaJIMU OCMOJIEHUS BOJIOKHA U OTIEJIBHO OT
CMOJBI Ha craauu ¢opmupoBaHus Opukera. IM3-3a mioxoi
pactBopumoctu B Boze (3,5 /100 r Boasl mpu 20 °C) HaHeceHHe
C,H4N4 B BHIe BOJHOrO pacTBOopa pean3oBaThb HE YHaloCh,
[I03TOMY IIPH BBEIEHUU OTAEIBHO OT CBSA3YIOUIETO €r0 HaHOCHWIIU B
Buje cyxoro nopomka ¢pakmuu 0,5/— B cmecu ¢ KOC mopomiok
o0Opa3yeT cTabMIbHYIO AUCIEPCUIO, YTO OOJIETYMIIO €r0 BBEICHHUE B
cocraBe cBssywoomero. OcHoBHble cBoiictBa MDF  onpenensnu
coracHo ['OCT 32274-2013 [3], conepxanue Qopmaibaeruia
omnpenessiian ycoBepuieHcTBOBaHHBIM MeTo oM WKI [1]. Pezynbratel
UCTIBITAHUN CBE/ICHBI B TAOIHUILY 2.
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Ta6muua 2 — CBoiicTBa ApeBECHO-BOJOKHUCTHIX TITUT
CpeAHel TIOTHOCTH, M3TOTOBJICHHBIX MPH Pa3HBIX criocobax
HaHECEHMs NULIMAHUaMK/1a HA BOJOKHO

MDF npu HaHeceHue
HanmenoBanue C,H4N,4 Ha BOoOKHO MDF 6e3
MoKa3aTens OTJENBHO OT | B COCTaBe n00aBoK
CBSI3YIOIIETO | CBSI3YIOIIETO
CranaapTHbIE IOKA3aTENN
p, Kr/M> 715 +20 717 + 14 696 + 22
Ousr, MIla 182+1,4 18,9+ 1,6 21,5+22
o1, MIla 0,21 £0,06 | 0,35+0,03 0,42+0,05
S, % 43 +£2 35+1,3 30£2
Eynp, MIla 2511 +£249 | 2838 £230 | 2424 +275
Eg, mr/100 r niautel 6,75+ 0,7 9,1 £0,31 11,2 £0,58
JloTIOTHUTEIbHBIE TTOKa3aTeNN
pH BOIHOI BBITSKKH 5,27 4,71 4,6
AS,, % 13,29 11,84 10,92
AW, % 11,12 10,72 10,90

O06o3HaueHus, MPUHATHIE B TAOMUIE: P — IJIOTHOCTD, Kr/M;
Ousr — MPOYHOCTH Npu m3rube, MIla; AS — pa3dyxanue 1o TOJIUHE
%; 061 — MPOYHOCTb MpPHU PACTHKEHUM NEPIEHIUKYISPHO K IUIACTU
wintsl, MIla; E — mMonyns ympyroctu npu usrubde, Mlla; Eq —
cogepxkanue (opmanpaeruaa B rmte, Mr/100 r mamter; AS, —
pa3OyxaHue Mo TOJIIMHE Ha Bo3ayxe npu BiaxHoctd 100 % 3a 7
CYTOK, %; AW, — BOJONOIIOLEHUE HA BO3AYXE IIpH BiaxkHocTH 100
% 3a 7 cyTok, %.

JlanHple ~ TaOMUIIBI  CBUJCTENBCTBYIOT O  CHUKCHHUHU
tokcnyHoctd MDF npu ucnosnb3oBanun C,HsN4, onHako mmeer
MECTO yXyAUleHHe (U3NKO-MEXaHUYECKHX CBOWCTB IUTUT BHE
3aBHCUMOCTH OT crocoba BBeneHus nobOaBku. Hambonee 3ameTHO
nokasarenu najgaroT npu HaHeceHuu C,HyNi4 oTnenbHO oT cMOIBL
[Tpu camxennu coaepxanust CH,O na 40 % nabmiogaercst nageHue
IPOYHOCTU Ipu u3rude Ha 15 %, MpOYHOCTH MPH PACTIKEHUH - HA
50 % u yBenuuenue pazoyxanus - Ha 30 %. [Ipu BBenenuu C,HsN4 B
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cocrase cBsasymowero csoricrsa MDF yxyamarorcss He Tak CUIIBHO,
oanako coaepxxkanre CH,O cumxkaercs Tosbko Ha 18,7 %.

3aBbIllIEHHBIC  [MOKa3aTenu  pa30yXaHWs 1O  TOJNIIUHE
CBSI3aHHBI C OTCYTCTBHEM B COCTaBE KOMIO3UIMH TUpododmu3aropa.
Hns nposepku BiaustHuS C,H4Ns Ha Bomoctoiikocts MDF Obina
M3y4YeHa 3aBUCUMOCTHh DPa30yXaHWs W BOJOIOTJIOMICHHS 00pa3ioB
IUTAT OT BPEMEHH BBIIEP)KKH B BoJIe (PUCYHOK 1).

1,65 r

1Z2(AW)

=2}

b A=)

—_ s
-4

=

i lg(1)

a — pa30yxaHue 1o ToNIuHE; O — BOJOMOTIomeHue; 1 —
00pas3iibl, U3TOTOBJICHHBIE MPU HAHECCHUU TUIIMAHTHAMHIA
OTJICJILHO OT CMOJIBI; 2 — 00pas3iibl, U3TOTOBJICHHBIC TIPU BBEJACHUU
JTUIHAHTIAMHUIAa B COCTaBE CBA3YIOMIETro; 3 — 00pasiibl 6e3 100aBoK.

Pucynok 1 - Kunetnka paz0yxaHusi ¥ BOJOTIOTJIOIICHUS B
BoJ€ 3a 48 uacoB B koopauHarax lg(x) — Ig(y)

N3yuenne kuHETHKH BoOAOMOIONIEHUs1 (puUcyHok 1, a)
MIO3BOJIMJIO BBISIBUTBH, YTO IUINTHI, U3TOTOBJIEHHBIE NPU HAHECEHUU
aKIenTopa Ha OCMOJIEHHOE BOJIOKHO TOTJIOLIAIOT OOJbIIE BOJIBI 32
eIMHUIY BPEMEHH, 4TO NMPHUBOAMT K MX HamOosbled neopmanuu
(pucynok 1, 6). Ilpu BBemenun C,HsN4 B cocTtaBe CBSI3yIOLIETO
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BOJIOTIOTJIOIEHUE MPAKTUYECKU HE OTIMYAETCS OT BOJOMOTIIOIICHHUS
o0Opa3uoB 6e3 100aBOK, OJHAKO pa3OyXaHHE IO TOJIIWHE Y HUX
Oonbmre. [loxokwe pe3ynbTaThl OBUIM MOJYYEHBI TPH H3YYCHHH
Byarocrorikocty MDF. BeposiTHO, 3TO CBSI3aHHO C TE€M, 4TO B XOJE
npespawenus C,HsNy npu ero HaHeceHMM Ha OCMOJIEHHOE BOJIOKHO
obpa3yercss Oounblie TUAPODUIBHBIX TPOAYKTOB, YTO BIUSET HA
BOJIOTIOTTIONIeHNe U pa3Oyxanue. I[lpu BBeJeHHWHM akuenropa B
COCTaBe CBA3YIOIIETO T'HAPO(QMIbHBIE TNPOAYKTH 00pa3yioTcs B
MEHBIIIEM KOJIMYECTBE, OJIHAKO MEHbIIas TIyOMHA OTBEPXKICHUS
K®C mno cpaBHeHMIO ¢ miauTamMu 0e3 J00aBOK MPUBOAUT K
MOHKEHUIO TUAPOPOOHOCTH CMOJBI U K YBEITHYEHUIO pa30yxaHus
TUJTUT.

[Ipu pasHbix cnoco0ax BBeIeHUS AO0aBKH HAONIONAIOTCA
pasubie m3meHeHus: cBoiictB MDF. Tak, oOpa3iipl, U3rOTOBICHHbBIE
npu BBegeHuu C,H4N4 B cocraBe CBSA3YIOIIETO MO CPABHEHUIO C
oOpa3iiamu, TIONYYCHHBIMH TMPH HAHECEHWH aKIenTopa Ha
OCMOJIEHHOE BOJIOKHO, OTJMYAIOTCA IOBBIIIEHHBIMA IPOYHOCTHIO,
Moayiem ympyroctu u coxaepxkanuem CH,O, nyumeit Boao- u
BIIArOCTOWKOCTBIO, a Takke Oojee HHU3KOW BenmuuHOW pH BomHOM
BBITSDKKM.  [IOBBIIIEHHBIT ~ MOJyAb  YIPYTOCTH  KOCBEHHO
CBUJICTETHCTBYET O OOJIBIIIEM YHCIIE CBS3EH B IUIUTE, B TO BPEMs Kak
BennunHa pH BOAHOW BBITSKKM M TOBBIIMIEHHAs BJIArOCTOMKOCTH
TOBOPSAT O MEHBIIEM KOJWYECTBE MIENOYHBIX TUAPODUIHHBIX
MPOJAYKTOB, MMEIOLUIUXCS B CTPYKType IuThl. [loBbImieHHas
MPOYHOCTh MPHU pa3pbiBe NEPHEHAUKYISIPHO K IJACTH TOBOPUT O
nyuem oTBepxkaeHnn KOC Bo BHyTpeHHEM clioe IIUTHL. BeposiTHo,
MIPU COBMEIIEHUH TULMAHIMAMU]Ia CO CMOJIOW OH JEHCTBYET HE Kak
akuenTop, Belgemsomud  NHi, a 1mo wuHOMYy MeXaHHU3MY,
TpeOyromemy 6osee moapoOHOTO U3yUCHHS.

UccnenoBanue obpasnoB MDF moxkasano, 4YTO MPUHIUIT
TeMnepaTrypHoi mocinenoBarenbHocT aeuctBus  CoH4Ny  kak
akientopa CH,O He of0ecneunBaer coxpaHeHus  (pusmKo-
MEXaHMYECKUX CBOWCTB IUIMT [0 AaHAJNOry JIeTaBUHA. XOTA
temreparypa tepmonpespaiienus CoHaN4 npeBbiiiaer temnepaTtypy
MpeBpalieHusl  JIeTaBUHA,  HAONIOJAeTCs  CHUJIbHOE  TaJIeHUe
Npo4yHOCTU. B 1Ba pa3a yxyamaercs MNPOYHOCTh MPU pa3pbiBe

125



NEPIEHAUKYJIAPHO K IUIACTH IUIMTHI, YTO CBUACTEIBCTBYET O
CWIBHOM YXYAUICHUU OTBEPXKIACHUSA CMOJBI BO BHYTPEHHEM CIIO€
MDF. Bosmoxno, NHj, o0pasyommiics B HapyXHBIX CIIOSX,
MEPEXOAUT BO BHYTPEHHUM CIIOM 1O TOrO Kak TaM JIOCTHUIaeTCs
JOCTaTOYHAs TIyOMHA OTBEP)KICHHUS CBA3YIOIIETO.

UroObl HCKIIOYUTH HEPABHOMEPHBIM IPOrPEB IUIUTHI BO
BpeMsl TOpSYEro IPEeCCOBAaHUsA T'OTOBHIIU JAPEBECHO-BOJIOKHUCTBHIE
muThl Bbicokoi mioTHoctd (HDF) tonmunoi 3,5 MM u pacu€rHoit
nnoTHOCTBIO0 950 Kr/M’. MaccoByro nomo KOC ysemuunnu 10 20 %,
munuanauamuaa - 1o 1,5 % B mepecuére Ha abc. CyX. BeIIeCTBa.
[TapameTpsl TropsA4Yero ImpPECCOBaHUS OCTAIUCh HEU3MECHHBIMY;
aKkLenTop, Kak u npu wusrorobieHun MDF, BBogumum aByms
cnocobOamu. Pe3ynbrarsl ucnbitanus oopazuo HDF npusenens B
tabmuue 3.

Tabmuma 3 — CBoiicTBa JAPEBECHO-BOJIOKHUCTBIX —IUIAT
BBICOKOW TUIOTHOCTH, W3TOTOBJCHHBIX TPU PaA3HBIX Cmocobax
HaHeceHUs JULMaHAnaMuIa Ha BOJIOKHO

HDF npu Hanecenune
Hanmenosanue C,H4N,4 Ha BoTOKHO HDF 6e3
IMOKa3aTes OTICNIBHO OT | B COCTaBe J00aBOK
CBSI3YIONIETO | CBSA3YIOIIETO
Pacxonx cmouner 20 %

p, Kr/M> 944 + 18 955 + 13 948 + 21
Guar, MIa 60,3+4,5 | 488=+1,6 | 58,7+24
AS, % * 36+ 1,8 331 30£2

E, Mr/100 r miuret 6,1 £0,7 9,3+0,31 16,4 £ 0,58
Pacxon cmousr 10 %

p, Kr/M3 870 + 20 876 + 15 873 + 26
Ousr, MIIa 28,0+ 3,1 245+28 | 269+23
AS, % * 30£1,5 27 +2 25+1

E, Mr/100 r mintel 3,6£0,12 6,4 £0,55 8,4+0,33
* [IpuMeuaHue: 3aBbIIICHHBIC TOKA3aTENH pa30yXaHUs MO TOJIIIHHE
CBSI3aHHBI C OTCYTCTBHEM B COCTaBE KOMIO3UINH rUAPHOOHOH
n00aBKH
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B  npucyrctBun  C;HuNs; npu  nomysenun  HDF
IIPEJICTABIISIETCSl BOBMOXKHBIM CHHM3UTH pacxoia cMmoiiel 1o 10 % u
nobutbess Kiacca smuccun EO0,5 ¢ coxpaHeHHWEM MPOYHOCTH B
npezenax TpeboBanuii cranaapta. [Ipu 3ToM 00s3aTenbHO BBEICHHUE
aKLIENTOpa OTAEIBHO OT CBA3YIOLIETO.

Hns  obpasuoB HDF, WU3roToBlIeHHBIX MpU HAHECEHUU
aKIEeNnTopa Ha OCMOJIEHHOE BOJIOKHO, HAOII0IAI0TCSI HECKOJIBKO MHBIE
3aKOHOMEPHOCTAMM H3MEHEHUs CBOMCTB IO cpaBHeHHIO ¢ MDF.
[Mlagenne mnpouyHoctu He Habmomaercs, a coxaepxkanue CH,O
CHIKaeTcs 0oJjiee 4eM B JiBa pa3a. ITO KOCBEHHO MOJTBEPKIACT, YTO
NEHUCTBUE CoHaNy npu 3alaHHOU TEMIIEpaTypHOU
MOCJIEIOBATEIbHOCTH MPOIECCOB COOMIONACTCSA, OJHAKO JIMIIb B
YCIIOBUSIX PAaBHOMEPHOI'O IPOrpeBa IUIUTBHL. B TO ke BpeMs umeer
MECTO yBeIMYeHHE pa30yXaHHUs MO TOJIIMHE, YTO CBSA3aHHO C
ruipoduiabHOCTHI0 camoro CoHuNy4 1 TpoAyKTOB €ro mpeBpalieHHs.

Heckosbko MHa4Ye MEHSAIOTCS CBOWCTBA IUIMT IIPU BBEACHUU
akuenropa B cocrase cBszymwotero. Kak ais MDF, tak u qst HDF
HaOJIOAIOTCS  CXOXKME 3aKOHOMEPHOCTH M3MEHEHHsS IPOYHOCTH,
Bojocroiikoctu u cojepxkanus CH,O. DOt10 noarBepkaaer
MpeanoyioxkeHne o0 oTiuuyHoM MexaHusme neiictBust C,HuN4 mpu
€ro COBMEIIEHUU CO CMOJIOM.

BuiBoaBI

1 JvumanavamMuja Kak axknentop ¢GopMmaibaerujga MOKET
OBITh HCIOJIB30BaH I M3TOTOBJICHUS XMMHMUYECKH O€30MACHBIX I10
dopmanpaeruay  APeBECHO-BOJOKHUCTBIX  IUIMT HAa  OCHOBE
KapOamu10(opMalIbIETUAHON CMOJIBI.

2 Jlummanauamuy Hanbosee 3(GEKTUBEH NMPH U3rOTOBICHUU
tonkux HDF. Ilpu pacxome 1,5 % oH obOecrieunBaeT CHHXKEHHE
cojepxanue Gopmanbaeruia 6osee yeM B JBa paza 0e3 yXyIUeHHs
IIPOYHOCTH.

3 JuuuanguaMuy  crnocoOeH paboTaTh Kak — akLEnTop
dopmanpaeruia C  3aJaHHBIM  TEMIEPAaTYpHBIM  HMHTEPBAJIOM
JNEUCTBHUSA, OJJHAKO TOJIBKO IPU BBEICHUU OTAEIBHO OT CBA3YIOLLETO
U JIMIIb B YCIOBUSAX PABHOMEPHOIO IIPOrPEBA IIIUTHI.
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TPAHC®OPMAIIUS MTOKA3ATEJIEM KAUECTBA
JCTII O] BAUSIHUEM COBPEMEHHBIX TEXHOJIOT UM

E. B. KAHTHUEBA, JI. B. IOHOMAPEHKO -
BOPOHEXCKHUHU I'JITY

MHorue 13 Hac He pa3 CIbIIAIN U BO3MOKHO MPOU3HOCHUIIN
caMH IOMOPHCTHYECKOE BBICKa3biBaHME, 4TO B Poccum 3a00pbl
CTPOSIT U3 HATypaJlbHOM JpEeBECHHBI, a MeOenb - U3 CTpY)kH. U 310
JEUCTBUTENBHO TaK, HO HE TOJBKO MMOTOMY 4TO MeOelb U3 IPeBECHO-
ctpyxeunblx muT (JCtIl) 3HaunTeNnbHO JemieBse HaTypaalbHOU, HO
u noromy uro JCtIl obnamator MHOrMMH jaoctomHcTBamu. Hano,
npexje Bcero, ykaszars Ha T0, yTo JCtIl npu HeGonbmoN TomHe
(10, 14, 16 u T.1. MM) UMEIOT OOJBIIYIO TUIOIIA/b, YTO OYEHBb YI00HO
B IPOM3BOJICTBE KOPIYCHONH MeOesn, TaKkkKe HMEIOT HeOOIbLION
00BEMHBIN BeC, TOCTATOYHYIO MPOYHOCTH U T.I. [5]. K Tomy *e, C
MOSIBICHUEM HOBBIX TEXHOJIOTUH M COBPEMEHHBIX OOJHMIIOBOYHBIX
MarepuanoB, npousBojctBo m3aenui w3z JCtIl nepememiaercs Ha
HOBBII KaueCTBEHHBIH ypoBeHb. He XxoueTcs ObITh TOJOCIOBHBIMHU U
Mbl pemwIn InpoaHanusupoBarh kauectBo JCtIl Ha HekoTopom
MPOTSYKEHUU BPEMEHHU.

B CoBerckoMm coro3e MOHSTHE KadecTBAa HU3JEIUs ObUIO
Hepa3peiBHO ¢ mnoHsitueM ['OCT. TOCT wu cerogHss B Hamem
CO3HAHUU O3HayaeT KauecTBO. locyaapcTBEHHBIH CTaHAApT
UCTIOJIb3yeTcs B Hpou3BOACTBe yxke Oomee 85 mer. T'OCT —
HOPMAaTHUBHO-TEXHUUYECKUN TOKYMEHT, YCTaHABIMBAIOLIUN KOMIIJIEKC
HOpM, TpaBWwi M TpeOOBaHMH K OOBEKTYy CTaHAAPTH3ALUU U
YTBEPKACHHBIN COOTBETCTBYIOIUMH OpraHaMHU.

Kaxaplii BUA NpOAYKIIMM UMEET, KaK MPAaBUIIO, KOMIUIEKCHOE
HOpMAaTHBHO-TEXHUYECKOE oOecrneyeHne OT  CTaHJapToB  Ha
TEPMUHOJIOTHIO M  TpeOOBaHMH K CBIPbIO, MaTepuajaM M|
KOMIUJIEKTYIOLUM HU3AETUAM 10 CTAaHAApTOB HA METOJbI UCIIBITAHUH,
YIIaKOBKY, XpaHEHUE U T.IL

B rocynapcTBeHHBIX CTaHAApPTaX coAepxkarcs 00s3aTerabHbIE
U peKOMEeHJaTelbHble TpeOOBaHUS K OO0BEKTy cTaHmapruzanuu. K
00s3aTeNbHBIM ~ OTHOCSTCA: 0€30MacHOCTb  (TIPOAYKTa, YCIYTH,
mpouecca A 3J0pOBbA  UEJIOBEKa, OKpYXarolled cpensl,
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UMYIIECTBA, a TaKKe IPOU3BOJICTBEHHAs 0€30MacHOCTh U
CaHWTapHbIE  HOPMBL);  TEXHHWYEeCKas ©  UHPOpPMALMOHHAS
COBMECTMMOCTh M  B3aUMO3aMEHSIEMOCTb M3JEIUI; €IUHCTBO
METO/I0B KOHTPOJISI U MapKUPOBKH.

Hpyrue TtpedoBanust ['OCToB Moryr ObITh TpHU3HAHBI
00s3aTeIbHBIMUA B JIOTOBOPHBIX CHUTYyallUsiX, JIMOO €CIM HMEIOTCS
COOTBETCTBYIOIIME yKa3aHUsI B TEXHUYECKOH JOKYMEHTALMU
M3TOTOBUTENS (MOCTABIIMUKA) TPOAYKIIMU WM YCIIYT.

I'OCT — mnapamerp He mnoctosHHbIL. CO BpeMeHEM
MEHSIOTCSl TpeOOBaHUS K KauecTBY MpoayKiuu. CTaHgapThl TEPISAT
peryisipHble U3MeHeHus W jnomnojHeHus. Ilpu sTom mepepaboTka
I'OCToB ocHOBbIBaeTcs Ha OOBEAMHEHHBIX JOCTHKECHUSAX HAYKH,
TEXHUKA M TEPEOBOr0 OmbiTa. TakuMm 00pa3oM, CTaHIAapTH3ALMA
OTpeNieNiieT OCHOBY HE TOJIBKO HACTOSIIEro, HO M Oyxymiero
Pa3BUTHS U OCYLIECTBIISIETCS HEPA3PHIBHO C HAYYHO-TEXHUYECKUM
nporpeccoMm. Ocoboe BIMsSHUE CTaHAAPTHU3ALMS OKas3blBaeT Ha
KaueCTBO MPOIYKIIHH.

MsI paccMOTpUM IPOLECC TaKMX MU3MEHEHUH Ha NpUMeEpe
I'OCT 10632 «Ilnutsel JOpeBECHOCTpYKEUHbIE. TeXHHUYECKUE
ycaoBus» 3a mnocienHue 40 ser. B aToT mepuon aeiicTBoBanu
penakuuu ['OCT, yrBepxkaennbie B 1977, 1989, 2007 u 2014 rr.
(meficTByet B Hactosiee Bpems) [1,2,3,4].

B rtabmune 1 mnpuBeseHsl Mapku, pa3sMmepsl U (PHU3HKO-
Mexannyeckue nokasarenu JCtIl no ctanaapram pasHbIX JIET.

W3 Tabnuupl BHJIHO, 4YTO OJHM TIOKa3aTelIH MpeTeprenn
HE3HAYUTENIbHbIE  H3MEHEHMs,  HEKOTOpbIE  CYIIECTBEHHBIE.
PaccmoTpum noapoOHee nocneaHue.

Mapka maut. enenune JCrtIl Ha mapku wuaer mo ¢usuko-
MexaHuueckuM nokaszatessaM. [Tpuuem no 2014 r nioutel mapku I1-1
wn I1-A oGnanmator Gosiee BRICOKUMU (PU3UKO-MEXaHHMUECKUMHU T10-
KazarensaMu. B Hacrosmee Bpems Mapka Mt obo3Havdaercs P1, P2
U IMThl Mapku P2 oGmagaror myuymmmu cBoiictBamMu. CMmeHa Oyk-
BEHHOT'O 0003HAUYEHUSI MapKu IUIUT, BEPOSTHO, CBsI3aHA C TapMOHH-
3anueil ¢ 3apyOeXHbIMH CTaHAapTamMu. B cooTBeTcTBHM C TpeOoBa-
HussMu EBponeiickoro crangapra EN 312 qns skcrutyatauuu BO
BJIQXKHBIX YCIOBUSX BBIITyCKatOTCs Tpu Tuna Biarocroiikoit J{CI1:
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Tabmumna 1

OcHosnbie nokazatenu winT JACtIT

IToka3zarens 1977 1989 2007 2014

Mapku T I11 m 113 I1-A I1-b I1-A I1-b P1 P2

I'aGapurHbie

pasmepsl, (MM):

JlnnHa 2440,2750,3500, 1830,2040,2440,2500 1830,2040,2440,2500 Ot 1800 u Gomee ¢
3660,5500; .....5680; .....5680; rp. 10;

Iupuna 1220,1500,1750, Ho 2500; Ho 2500; Ot 1200 u Gonee ¢
1830,2440; rp. 10 mm;

Tommuna Ot 10 mo 25. Ot 8 no 28 cp. 1 Mmm Or3uoboneecrp.l Mm |Ot 1,0 MM 1 Goiee

crp. 1 Mmm

Bnaxxnocts, % 6-10 5-12 5-13 5-13

[okopobaennocts, |0,8-1,0 1,2-1,6 1,2-1,6 P1-1,6 P2-12

%

SDmuccus E, no 10 E, 08 Eos no 4

(dbopmanpaernna - E, or 10-30 E, ot 8-30 E,or4 108

Mmr/100 T abc. cyxoi E, or 8 10 20

TIIATBI
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[Iponomxenue Tadbmuusl 1

MEPIEHIUKYIIAPHO
miactu, MIla, npu
TOJIIIMHE TUIUT, MM

Ho32 0,30; 0,20;

IToka3zarens 1977 1989 2007 2014
VYnensHoe
COIIPOTHBIICHHE
BBIIEPTUBAHUIO
urypymos, H/mMM :

U3 TUIACTH 58,8-117,7 60 55 55 35 35 55

U3 KPOMKU 49-78.,5 50 45 45 35 30 45
IIpenen npounoctu | o 14 19,61 Ho 12 18 Ho 12 14 Ho 14 11
npu cratuctuueckoM | lo 19 17,65 Or 19 16 Ho 20 13 Ho 20 11
n3rube, MIla, pu Oor20 16,67 Oor30 14 Ho 25 11,5 Ho 25 10.5
TOJIIMHE TUIUT, MM Ho 32 9,5
IIpenen npounoctu  |0,343; 0,292; 0,392 | o020 0,30 Ho20 0,40; 0,28; Ho20 0,35; 0,24;
IIpU PaCTSHKEHUU Ho30 0,25 Ho25 0,35; 0,24, Ho 25 0,30; 0,20;

Ho32 0.25; 0,17
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nTHl THNA P3 — He Hecylue Harpysky;

IIATHI TUNA PS — Hecynue Harpysky;

IUIATHI TUNA P7 — Hecynue yCUIeHHYIO Harpys3Ky.

B TOCT 10632-2014 w4yerko yka3aHO TIZ€ JOJDKHBI
npuMeHsAThes muTsl P1 u P2:

Pl — mumtel oOmiero HasHa4yeHWs MJI HUCIOJIB30BAaHUS B
CYXMX ITOMEILEHUSX;

P2 — nmautel 18 UCHOJIB30BaHUA BHYTPU IOMEILEHUS
(BKJIIOUas MPOM3BOJACTBO MeOenn) Uil HCHOJB30BaHUA B CYXHX
YCIOBUSX.

J10 2014 r. o ruapoGoOHBIM CBOWCTBAM ILJIUTHI PA3/eIsINCh
Ha OOBIYHBIC U C TOBBIIICHHON BOJOCTOHKOCTBIO, YTO B YCIOBHOM
0003HAYEHUH OTPAKAIOCH HATMYMEM HIIM OTCYTCTBHEM OYKBBI «By.
B o xe Bpems nz 'OCT yOpanu nokaszarens pazdyxaHue IUIMT I10
TOJILMHE, B TOM YHCJIE XapaKTepu3yroimuii Bogocroiikocts JCtII.

Pasmeps! mumt. B penaxkuusax 'OCT 1977, 1989 u 2007 rr.
yKa3aHbl 4YeTKHE€ pa3Mepbl MIUT. llpuuem MOXKHO YBUIETH, UTO
MUHUMAaJjbHasl TOJIILMHA IUIMT C KaXIbIM TOJOM YMEHbILIAETCS.
Pasmepbl mIuT No JUIMHE M IUMPHUHE YBSI3aHbl C HMMEIOLIMMCS Ha
IIPEATPUITHIX 00opy0BaHUuEM (MHOTO3Ta)KHBIE IIPECChI
NepUOINYECKOTO JAeUCTBUs). B HacTosiee BpeMs BHOBb BBOJAUMBIE
3aoapl  mo mpousBoactBy  JCtII  ocHamatorcs — mpeccamu
HENPEPbIBHOTO JECHCTBUS, MO3BOJISIOIIMME MOJIy4aTh IIUTHI JTHOOBIX
pasmMepoB. ITO 00CTOATENBCTBO HaXoaUT cBoe oTpakenue B ['OCT
2014 r., KOTOpBI YCTaHABJIMBAET TOJbKO MHUHUMAJIBHBIE Pa3MEpbI
TUTUT U UX Tpajamuio (tTabnuma 1).

ILnorHocts. 3gecek Ta ke TeHaeHmusa. Jlo 2014 r.
yKa3pIBajach TOYHAs ILIOTHOCTH IIHT oT 550 mo 850 xr/m’. B
HACTOSIILEE BPEMS 3TOr0 MOKA3aTelsl B CTAHJAPTE HET. Y CTAHOBJIEHO
JMILIB OTpaHUYEHHE MO pazOpocy MJIOTHOCTH Ha IUIACTH - He Oojee
10 %. Ilpu 3TOM NpPOU3BOIUTENH CaM OMNPEAEIAETCS C INIOTHOCTBHIO
IUIAT, PYKOBOJCTBYSCh  COOOpaXEHUSIMH  MaTEpHAIOEMKOCTH,
MPOYHOCTU TOTOBOM MPOIAYKIIUH, MOKEITAHUSMH ITOTpeOUTENEH.

IIpo4HoCTB. OcHOBHBIMU MIOKa3aTENIIMH,
XapaKTEepPU3YIOIUMH IIPOYHOCTH IUINT, SABJISAIOTCS MPEAET IPOYHOCTU
IPU PaCTSDKEHUH NEPINEHIUKYJISPHO IUIACTH IUIMTHI WM Hpeaen
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NPOYHOCTU MPU CTATUYECKOM H3TUOe, YIEIbHOE CONPOTHUBICHHE
BblAEprUBaHMIoO ypynoB. Ha pucyHke 1 nmpeacraBieHbl U3MEHEHUS
3HA4YeHUH MPOYHOCTHU MPH CTaTUCTUYecKoM m3rube. Ha pucynke 2 -
U3MEHEHHsI 3HAUEHUH YAEIbHOTO CONPOTHBIIEHUS BbIAEPIMBAHUIO

LIypYIOB.

14.20,30 - TonuyHel ACTT1 B M

]
1) 1% an au

Pucynox 1 - [Ipenen npoynocTy npu craTucTuieckom u3ruoe, Mlla
10 CTaHAAPTaM Pa3HbIX JIET

Kpotike-—Firacts—— naots——
Kpontia-

Kpowka

Pucynok 2 - Y ienbHOE CONPOTUBIIEHUE BBIAEPTUBAHUIO
rypynoB, H/MM 1o craniapram pasHbIX JIeT
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Kak BUIHO W3 nuarpaMMbl pUCYHKa | NMPOYHOCTH ILIUT 3a
nociennue 40 net nagaer. Takas ke KapTUHA U C YAEIbHBIM COIIPO-
TUBJICHUEM BbIIEPTUBAHUIO IIYPYIOB. DTO MOXKHO OOBSCHUTH U3Me-
HEHHEM COCTaBa ChIpbs JJISi MPOM3BOACTBA IUIUT, MCIIOJIE30BAaHHEM
MaJIOTOKCUYHBIX CMOJI U CYIIECTBYIOIIUM 00OpYAOBaHUEM, HA UYTO U
YKa3bIBAIOT 3KCIIEPTHI.

Hekortopsle »KcnepThl CYUTAKOT, BCE €10 B ChIpbe. Yem
Jy4dllle Cchlpbe, TeM Jiyuine miuTta. B Poccun ceromus mauTel npous-
BOJSITCSI U3 ChIPbs, KOTOPOE IO CBOEMY KadeCTBY M COCTaBY B pa3bl
Jydllle [0 CPAaBHEHMIO C TE€M, 4YTO IepepabaThiBalOT Ha 3amaje.
Ho o6opynoBanue Ha 3aBojax, KOTOpPbIE HE MPOU3BENHU JINOO MPOU3-
BEIM YAaCTUYHO MOJACPHMU3ALMIO, OCTAaBISIET JKEJATh JIyYILIETo.
Ot 3TOrO0 W CTpaAalOT (PU3UKO-MEXaHUYECKHE CBOWCTBA ILTUTHI,
a Takke ee ce0eCTOMMOCTh, KOTOpasi 1O CPAaBHEHUIO C MPOAYKIIKEH,
BBIMYILIEHHOW Ha COBPEMEHHBIX 3aBOJAX, HAMHOro Hike. Tawm, rae
HCIIOJIB3YIOTCS COBPEMEHHBIE TEXHOJOTMH HA OCHOBE KOMILJIEKTOB
0o0OpyJIOBaHUSI C TMpeccaMH HEMPEpbIBHOTO JEHCTBUSA, KauecTBO
POCCHIICKHUX ITUT HE YCTYIAeT Ka4eCTBY IUIUT 3apyOexHbIX. OHAKO
Ha BHYTPEHHEM pPBhIHKE MMEETCSl 3HaUUTEeIbHAs JI0JIs TUIUT HE KOHKY-
PEHTHBIX I10 CTAOMJIBHOCTH  KauecTBa U YHIEJNBHBIM  3aTpaTam
Ha MPOU3BOACTBO. VX BBIMYyCKAIOT MpPEINpUSATHS, KOTOPbIE OCHAIIe-
HBl YCTAapeBIIUM OO0OpYZOBAaHUEM, M MPOU3BOJAT B OOJBIIMHCTBE
CBOEM IUIUTHI, IO COJAEPKaHUIO (popMaiblIernaa COOTBETCTBYIOIINE
Kjaccy smuccuu E2.

Kaace »smmcecun  dopmanpaermaa. CpsasyomuM  1pu
npousBojacTBe JICTII ABAAIOTCA CHHTETMYECKHE CMOJIBI Ha OCHOBE
dopmanpaeruga. Dopmanmpaerus; — OTO OECUBETHBI CHIILHO
NaxHymMi ra3, o0nmajarommid TOKCUYHOCTBIO. OH BBIIENSETCS B
npolecce MPEeCcCOBAaHUS IUIMT M AKCIUTyaTallud W3JIENUH, OKa3blBas
BpeaHOe Bo3zeiicTBUe Ha uenoBeka [S5]. [loaTomy K copepxaHuio
dbopManbpaeruaa ¢ KaXKIBIM TOJ0M HPEIbSBISIFOTCS 0oJiee JKEeCTKUE
TpeboBaHus. B 3aBucuMocTH OT conepxaHus (opManbaeruaa B
IUIMTE, BBIACNEHUS ¢opmanpieruia u3 mwimTtel B Bo3ayx JICtlIl
noapaszaenaoT Ha kinaccel smuccuu E1, E2 (1989, 2007 r.) u EO,5,
El, E2 (2014 r.). Ilpuuem conepxanue ¢popmanpaeruaa va 100 r
abcomroTHO cyxoit Tkl B 1989 1. - mo 10 (E1) u ot 10 mo 30 (E2),
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B 2007 r. yxke 1o 8 (E1) u ot 8 no 30 (E2), aB 2014 r. no 4 (EO0,5),
or 4 no 8 (E1) u or 8 5o 20 (E2). B I'OCT 1977 r. conepxxanue
dbopManpaeruaa He HOpMHpyeTcs, HO M. 2.2. tmacuT «I[lmuTsl
JOJDKHBI M3TOTaBJIMBAaTBCA C NPUMEHEHHEM CHUHTETHUYECKHUX CMOJI,
pazpemeHHbIX MunuctepcTBoM 3apaBooxpanenuss CCCP».

B crampgapre 2014 r. gaHBl pEKOMEHJALMM 1O
UCIIOJIb30BAHUIO IUIMT pPa3HBIX KJIACCOB 3MHUccHU. B Tabmume 2
IIPUBENEHBl  3KCIUlyatauuoHHble HaszHaueHus JICtIl mo knaccy
AMUCCHH.

Tabmuna 2 - Haznauenue JJCtIl mo smuccuu ¢popmanbaeruia

Knacc amuccun [TpumeneHue mnT
¢bopmanbe-
ruga
EO0,5 J171s1 Mpou3BOJCTBA AETCKOU Mebenu, MeOenu st
y4eOHBIX 3aBEACHUN, MEOEIH ISl JOITKOJIBHBIX
YUPEXKACHUN
El Jlns mpou3BOICTBA OBITOBOM Mebenu, MmeOenn s

0OIIECTBEHHBIX ITOMEILICHUI U U3/ICIIHH,
MpEAHAa3HAYEHHbIX I SKCIUTyaTallud BHYTPHU
JKUJIBIX [IOMEIIEHUN U OOIIECTBEHHBIX 3HAHUN 1
IMOMEIICHUMN

E2 Jist Ipou3BOJICTBA JPYTUX U3JENUil KpoMe MeOenH

Ha uHTeHCHBHOCTH BBIIENEHHS (popManblernaa OKa3bIBaeT
BIMSIHME LEeNbId  pax  (akTopoB:  cojep)kaHHe CBOOOTHOTO
dbopManpaeruaa B CMOJe, KOJIHMYECTBO JO0ABISIEMOrO CBSI3YIOIIETO,
YCJIOBHS TPECCOBAHUS IUTUT W YCIOBUS SKCIUTyaTallud M3ACTHHA U3
HUX [5].

VYMeHblIeHHEe CBOOOAHOTO (hopManpieruaa B CMOJax
JIOCTUTaeTCsl CHWKEHHEM MOJIBHOTO OTHOIICHUS Kapbamuaa K
dopmanpaeruny (K:®@) or 1:1,3 mo 1:1,12. B mnHameit crpane
pa3paboTaHo 6osbiI0€ KOJINYECTBO HU3KOMOJIbHBIX
KapOamMu10(pOpMAIBACTUAHBIX ~ CMOJ  pa3IM4YHBIX  MapoK €
conmepxkanueM cBobomHoro Qopmanpaeruga o 0,1 %. Onm
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MO3BOJISIIOT IOJIyyaTh Iponaykuuio kinacca El u E2, HO npu 3tom
CHIDKAIOTCSI IPOYHOCTHBIE NT0KA3aTENH IUIUT.

OnHako OOJIBIIMHCTBO CMOJI OTEUECTBEHHBIX XHMUYECKUX
MPEANPUATHI HE MO3BOJISAIOT BBITYCKaTh HU3KOTOKCHUYHYIO ITPOIYK-
IIUI0, CIIOCOOHYI0 KOHKYpPHpOBaTh Ha MUpPOBOM pbIiHKE. Ecimu poc-
CHIICKas XMMMYECKas IMPOMBILUIEHHOCTh BCEPHE3 3aayMacTcs Haj
pa3paboTkoil OobIoro oObeMa MaJOTOKCHYHBIX CMOJI, TO 4Yepes
HECKOJIBKO JIET CMOXET IOCIOCOOCTBOBATh OOECIIEYEHMIO PBIHKA
JpeBeCHbIMH IuIMTaMu ¢ ki1accoM smuccuu EO, E1. Ceronns pslHOK
pa3sBUBaeTCs OYEHb JAWHAMHYHO, U XOTENOCh Obl, YTOOBI TaK
U IPOJOJDKANIOCh B Nepuo cymecTByrommx cankiuil ES. Ecnu cu-
Tyalldsl HE U3MEHUTCS B XYJIIYI0O CTOPOHY, TO YE€PE3 HECKOJIBKO JIET
Poccust obecrieunt BHyTpeHHHE pbhIHOK Ha 100 % COOCTBEHHBIMU
JCII, OSB u MDF, aTakke OyaeT MOCTaBIATh OTH IUIUTHI
Ha DKCIOPT.

BonbIIMHCTBO NpeanpUATHN  SIBISIFOTCSL SKOJOTMYECKH He-
6e3omacHbIMH. EBporieiickue cTpanbl ceifuac Bc€ OoJiblle YAETSIOT
BHUMAaHHE BOIIPOCAaM 3KOJIOTHH IIPH JiEcO3aroToBkax. be3 moarsep-
KIIEHUST COOIIOCHUS BCEX SKOJIOTMYECKUX CTaHIAPTOB OTEUECTBEH-
HBIE JIECONPOMBIIUIEHHUKHA PUCKYIOT B CKOPOM BPEMEHHU IOTEPSTh
Han0oJiee MePCIIeKTUBHBIC PHIHKH.

JUis  HOPMaJbHOTO BBIXOJA U3 KpHU3Hca HEOOXOIMMO
3QPEKTUBHO HCIIOJIB30BATh JIECHBIE PECYPChl, MPOMBIIUICHHBIE U
couuanbHble HMH(PACTPYKTYpHl, KBAIU(UIIUPOBAHHBIE TPYAOBHIC
pecypchbl.  JIMHaMUYHOMY pPa3BUTUIO POCCHUHCKHUX MPEAIPUATUN
MIPEMSITCTBYET, MPEXKJE BCEr0, HU3KUHM TEXHOJOIMUECKUN YpPOBEHB
npou3BojacTBa.  Ilpexne  Bcero,  HEoOXOAMMO  pPa3BHUBATh
BBICOKOTEXHOJIOTMYHOE  TPOM3BOACTBO M DPELIEHUE  JIaHHOU
npoOseMbl HEBO3MOXKHO 0€3 NPHUBIEYEHUS B OTpacib KpPYMHBIX
WHBECTULMH.

Kpuzuc B Poccum mnpuHEc Kak IUIOXO€, TaK U XOpPOILEE.
Kpusuc nump yckopwsl HEU30eKHOE — BBIBOJ] YCTAPEBILETO
00OpYyZOBaHUS M 3aKpBITUE HE PEHTAO0ENbHBIX MPOM3BOACTB. Te
npeanpusatuss 1o npoussoictsy JICtIl, xkoropsle obIcTpee
BOCIIOJIB3YIOTCSI  OTKPBIBAIOIIMMHUCA BO3MOKHOCTSMH — CMOTYT
ObICTpee BBINTH U3 KpU3HUCa.
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Ha nepBblii 11aH BBIABUTAIOTCA OIPEIECIEHHBIE KIIIOUEBbIE
OCOOCHHOCTH KPH3UCHOTO TIEPHOAA, KOTOPhIE MOXKHO OBUIO ObI
Ha3BaTh «CO3MAATENBLHBIM pa3pyiieHuem». IMenHo 06 3ToM He oauH
pa3 rosopui mnpesuneHT Poccum B.B. Ilyrun. OH yBepeH, 4rto
UMEHHO caHkuuu ES u nocnegyromuil 3a 3TUM SKOHOMUYECKUH
kpusuc B Poccum mo3BossAT 1mpoBecTH 0310poBieHue Poccuiickon
HKOHOMUKH, CO3/1aTh HOBBIEC IPEANPHUATHS, HOBbIE paboyre MecTa.

Crincox nureparypbl

1. TOCT 10632 — 77. Ilautsl npeBecHOCTpYXeuHble. TexHu-
YEeCKUE yCIOBUS

2. T'OCT 10632 — 89. Ilnutsl gpeBecHOCTpYKeuHbIE. TexXHU-
YEeCKHE yCIOBUSI.

3. TOCT 10632 — 2007. Ilnutel gpeBecHOCTpYyKeuHble. Tex-
HUYEeCKHE YCIoBUs (C u3MeHenrem Ne 1).

4. T'OCT 10632 — 2014. Ilnutsl gpeBecHO-CTpyX)eUHblE. Tex-
HUYECKUE YCIIOBUSI.

5. PasunpkoB E.M. TexHonoruss u o0OpyJoBaHUE KIIEEHBIX
MatepuanoB: Yuyebnoe nocobue / E. M. Pa3zunbskos, B. C. Myp3uH,
E. B. Kantuesa.— Boponex, 2013. — 296 c.

BBIJIEJJEHUE ®OPMAJIBJIETAJIA ITPU ITPOU3BOJICTBE
JPEBECHO-CTPYKEUHBIX IIUT U IPEJAEJBHO-
JTOIMYCTUMAS HACBIIEHHOCTH IVIMTAMHA
JKAJIBIX MOMEIEHAI

E.M. PABUHbKOB — BOPOHE)XXCKHUU I'JITY

OpHoli u3 mpoOiieM TPOU3BOJICTBA JPEBECHO-CTPYKEUHBIX
(ACtII) siBnsieTcst HaNM4KE B IJIUTAX CHHTETUYECKUX CMOJI, KOTOPBIE
B IIpPOLIECCE UX TOPSYEro MPECCOBAHUS BBIACISIOT BPEIHBIA s
qenoBeka ras - popmanpaerus. [IpuanHol ero BeIACICHUS SBISETCS,
C OJIHOM CTOpPOHBI, HAJIMYUE B HCIOJIb3YEMbIX MPHU MPOU3BOJICTBE
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IUTAT (bopManbAETHICOIEPKAIUX  CMOJ (B OCHOBHOM,
HU3KOMOJIBHBIX Kapbamuaopopmanbaeruaubix - KOC), conepxanue
cBOOOAHOTO (hopMasbAeTHAa B KOTOPBIX cocTaBisieT okomo 0,10-0,15
% o1 Macchl kHuIKOH cmonbl. C Apyroit CTopoHsl, (opMaibaeriul
Han0oJiee MHTEHCUBHO HAUYMHAET BBIJACIATHCS U3 CMOJ IPU ropsyeM
NPECCOBaHMU IUIMT. B pesynprate Qopmanpaeruj 3ara3oBbIBacT
pabouyio 30HYy IeXa ¥ MPUBOJAUT K MOJYYEHHUIO IJIUT MOBBIIICHHOM
TOKCUYHOCTH. IIpenenbHO-n0MycTUMAs KOHLEHTpaLus
¢dbopmanpaeruia B BO3IyXe YCTAaHOBJICHA HA YPOBHE: B paboyeil 30He
- 0,5; B mpomsbiiieHHOM 30He — 0,03; B BO3/1yX€ KUIIBIX TOMEILIEHUM
- 0,01

B nacrose ctatbe mocTaBaeHbI ABE 3aa4U.

1 Teopernuecku paccuuTaTh [IOTEHLMAJIbHbIE
IPOMBIIICHHBIE BBIOPOCHl (hOpMasIbJieTHAAa TpPU TMPOU3BOJCTBE
JPEBECHO-CTPYKEUHBIX IUIUT C TeM, YTOOBI MPAaBUIBHO PAaCCUUTATh
napaMmeTpsl BeHTuisanuu nexa JCrIl.

2 TeopeTHYeCKH OIPEAEIUTb NPEIENIbHO-I0IYCTUMYIO
HACBIIIEHHOCTh JPEBECHO-CTPY)KEUHBIMH IIJIUTAMU 00bEMa >KUIIOrO
NOMEIIeHNUs Tpu 0e30macHOi KOHIEHTpauuu (GopMalbleruaa B
BO3JIyXE.

IIpu pemenun nepBoi 3aJaud HAMM BBIBEIEHBI pacyeTHBIE
dopmynbl Ui ONpeJeNieHHs  KOJIMYEeCTBAa  BBIAETSIEMOTO
dopmanpaeruna u3z oxanHoit 3ampeccoBku JICTII B mepecuere Ha
npesbiienue [1/IK ero B Bo3ayxe paboueil 30HbI 11eXa, a TaKkKe IS
OTIpe/ieNIeHUs] KOJIMYECTBA BBIJENAEMOro (popManbaeruia B BO3IyX
paboueit 30HBI B 1 yac. OTu GopMysbl CrpaBeIIMBBI s YCIOBUS
OTCYTCTBMsI BEHTWISILIMM B 1E€XE, YTO IMO3BOJSIET paccuuTaTh
napamMeTpbl BEHTHIISALUH [T O€30MIaCHBIX YCIOBUHM Tpy/a B LIEXe.

Q= 10" M-K¢-Lu-Bu-Hu'n /Gp- VBI1, pas/3anpeccoBky, (1)

rae  {) - MNpeBBIICHHWE 3ara30BaHHOCTH BO3/lyXa B I€XE
yposus [1/1K, pa3/3ampeccoBky;

M — macca JKUJIKOH CMOJIBI B 1 M wuT, Kr (130-140);

K - comepxkanume dopmanpieruga B Xuakoil cmoie, %
(0,10 -0,15);
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Lu, BH, HH — COOTBETCTBEHHO /UIMHA, IUIMPUHA U TOJIIIMHA
HEIUTM(POBAaHHOW HEOOpE3HOW TIUTH, M (MOXHO TPHUHATH
cootBetrcTBeHHO 3,830; 1,8 1 0,0175);

N — KOJIMYECTBO 3TaXKeH Ipecca, T (MOXHO TpUHATH 20);

Gp - yposens [1/IK popmanbaeruna B Bo3ayxe paboueii 30HbI,
MI/M’ BO3yXa Iexa (MOXKHO IPUHATS 0,5);

VBi1 — 00beMm nomenienus nexa JCtII, M (MOXHO TIPUHSTH
30 000).

[Toncrasnsist B popmyiy (1) peanbHble 3HAUSHUS, TOTYIUM

Q=10"x130x 0,15x3,83x1,8x0,0175x20/0,5 x 3x10%=
= 17,42 pa3a/3anpeccoBKy (2)

Ve = 10 M-KdN, / Gk, M/, (3)

rae Vi3 — 00beM 3ara3oBaHHOTO (POPMAIBIIETHIOM BO3AyXa
KON 30HBI, M°/4;

Ny - yacoBas MOIIHOCTH 1I€Xa, M (MoxHO TipuHATH 13,7);

Gx - IIJIK dopManbaernga B BO3AYXe KHIOH 30HBI, MI/M
Bo3ayxa (0,03).

[ToncraBnsist B popmyity (2) peanbHble 3HAUSHHS, TOTYYUM
Ve =10% x 130 x 0,15 x 13,7/0,03 = 89 x10°, M’ /u 4)

Ha pucynke 1 mnpuBeneHa rpaduyeckas 3aBUCUMOCTh
Q=F(Ky), noctpoenHas no pacuetHoit Gpopmyie (1) npu 3HaueHUAX
BXOJALIMX B HEEe BEIMYMH Kak U B Qopmyne (2). Bemnuuny Ky
BappupoBamu ot 0,10 mo 0,15 % c rpamanmeir 0,01 %. DOta
3aBUCHUMOCTb IIOKAa3bIBA€T OYEHb CYLIECTBEHHOE BIUSHUE Ha
BBIXOJHOW MapameTp CoJAepKaHus CBOOOIHOTO ¢opMambaeruaa B
xUJIKOH cMore. [laxe HeOoIbIIOE yBennueHne BeauunHbl Ky (Bcero
Ha 0,01 %) npuBoauT k yBenudyeHuto (mouytu Ha 10 %) BeIXOAHOTO
napamerpa €.
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176

16,6 /.
15,6 /
14,6 /
136 /
12,6 /

116 /

0,1 0,11 0,12 0,13 0,14 0,15

Ko, %

Q), pas/3anpeccoBKy

Pucynoxk 1

AHaNoOTUYHAsA CUTYAIHs IPOUCXOIUT C U3MEHEHHEM 00beMa
3ara30BaHHOTO  (OPMAIBAETHIOM BO3JyXa OKUJIOH 30HBI B
3aBUCUMOCTM ~ OT  4YacOBOM  MOINHOCTM  Lexa (WiaM  OT
MIPOU3BOICTBEHHON MOIIHOCTH 1iexa). B moarBepxaeHne ckazaHHOTO
Ha PUCYHKE 2 TpuBeACHA Tpaduueckas 3aBUCUMOCTb Vs = F(Ny).
OTa 3aBHCHMOCTh TOCTpOCHA MO pacueTHOM ¢(opmyne (3) npu
3HAUEHUSIX BXOMAIIMX B HEE BEIUYMH Kak U B dopmyne (4).
Bemuunny N, Bapsuposatu ot 10 1o 14 m° mut/u ¢ rpagarueit 1,0
M° mmr/a. Kak mnokaseiBaeT rpauK, JOCTATOYHO YBEIHUHTH
YaCOBYIO MPOM3BOIUTEIBHOCTh LIeXa BCEro Ha 1 M’ ILINT Kak 06beM
3ara30BaHHOrO (POPMAJBACTHIOM BO3JyXa JKUJIOW 30HBI cpaszy
Bo3pacraer Ha 11 %.

IIpu pemeHny BTOpPOM 3aa4 Mbl UCXOJUIIHU, IIPEKIE BCETO,
U3 TOTrO, 4TOOBI MPOXKHMBAIOLIUE B KBAPTUPAX JIOAW HAXOAWIHUCH B
MOMEUICHUN TNpHu Oe30MacHONW KOHLEHTpauuu (opManblIeruja B
BO3JyX€ IpPH HAXOXJIECHUH B KBapTUpax MeOenu M3 JIpeBEeCHO-
CTPY’KEUHBIX ILJIUT.
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Pucynok 2

Jns  Toro, 4roObl JIOAM CaMH MOIJIM  TNPOU3BECTHU
HeoOxoauMble pacueTsl o konudectBy JICTIl B momenieHnu u KuTth
npd 3ToM Tpu Oe30macHOil KOHIEHTpanuu (GopMalbleruia B
BO3/yX€ HE0OX0IMMO 3HATh CIIEAYyIOLIee:

1 - XapaKTepHCTUKY MPUMEHSIEMBIX JPEBECHO-CTPYKEUHBIX
IUTUT B KOHCTPYKIIMH MEOEIH.

Takol XapaKTepUCTUKOM JOJDKHA CIY)KUTb BEJIIMYMHA
BBICICHHS (DOpMANbIEruaa M3 INIAT B MIUUIACpaMmax Ha 1 M
(Mr/M) Bo3myxa (JTydie BCErO B TAKOH Pa3MEPHOCTH, HOCKONBKY
OHa SBJISIETCS MOJICJIMPYEMOM ISl peajIbHbIX YCIOBUN SKCIUTyaTallMH
IUTAT). DTy BEIMYUHY MPEIIPUATHE—U3TOTOBUTENb JI0JKHO BHOCUTD
B mnacnopt Ha JICtIl mpm oTmpaBke MOCTaBUIMKY (MeOeIbHOMY
OpeanpusaTHiO). BennunHa Takoro BbIAEICHUS OMpEIenseTcs B
MoJienupyeMbix ycioBusx kamepHbiM metogoMm (I'OCT 30255-2014
[1] B cnenuaibHBIX KaMmepax — I€HepaTopax U periiaMeHTHPOBaHA
tpeboBanusmu ctanaapta Ha JICtII — TOCT 10632-2014 [2]).
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IIpy HEBO3MOKHOCTH ONPEIECIUTh BEIUYHUHY BBIJCICHUS
dopmanpaeruia KaMepHbIM METOJOM HPEANPHUSITHE—HM3TOTOBUTEID
NoJkHO BHOcUTh B mnacnopt Ha JICtll BenauuuHy BblIEIEHUS
dopmanpaeryia M3 IUIMT, OINPEACICHHYIO 3KCIPEcC-METO0M
(ITepdoparopubim Meronom — T'OCT 27678-88 [3]), B pazmepHOCTH
1 mr/100 r aGCcoOTHO CYXO# IIIUTHI (3TO XyXe, UeM B Pa3MEPHOCTH
1 Mr/M’ BO3dyXa, NOCKONBKY YKa3aHHBII METOJ B OMNBITAX IO
OTIPE/ICIICHUIO BBIJICJICHUS U3 TUIUT (OpMalbAeruia He MOACIUPYET
peasnibHbIX ycnoBulM akcmutyarauuu JICtll, a sBasgercs numb
IKCIIPECC-METOIOM).

2 - mpenenpHyI0 HACBIILIEHHOCTh IUIMTaMU 00beMa BO3IyXa
B KOHKPETHOM JKMJIOM IMOMEIICHHH B pasMepHocTd | M mwmut/m’
BO37yXa.

Ota mpezenbHas HACHIIIEHHOCTb OyIeT MOKa3bIBaTh, Kakas
CyMMapHas IUIOIIAb IUIUT MOXET OBITh JIONycTUMa B MeOenu 3
JCTII niis nanHoro nomeienus. Mexoas u3 noiay4eHHON BEIMYMHbI
TAaKOM HACBIIIEHHOCTH, MOXXHO Oy[eT pemuTh (A1 [puMepa)
IUJIEMMY — Pa3MEeCTUTh B KOMHATe MeOENbHYI0 CTEHKY (HO Torja c
npesbiiennemM  [IJIK  ¢opmanbaernga B BO3AyXe KOMHATHI,
HanpuMmep, B 3 pa3a, UM e B 3TOIl KOMHATE OCTaBUTh TOJIBKO OJUH
NUCHbMEHHBIH  OJHOTYMOOBBI  CTOJ, HO 3aTO  BBIJCIICHHE
dopmanpaeruia B BO3Ayxe MoMelleHHs Oylaer Ha O0e30MacHOM
ypoBHe — Ha ypoBHe [1/IK).

[Tpu xapakTepucTHKe BBIJACICHUS U3 IUIUT (hopmanbaerua B
pa3MepHOCTH MI/M° BO3IyXa HaMM Obila BbIBeJeHa (opMysa
OTpeNieNIeHUs]  MPEJEeIbHOM  HACHIILIEHHOCTH IUIUTaMH  o0beMma
BO3/lyXa B KOHKPETHOM >KMJIOM ITOMEIIEHNH:

=] (Huyen. XTI T rore. ) TITK g1 ]XSixhy M*/KOMHATY, (%)

rae Il; - mpenenpHas HACBHIMIEHHOCTh IUTUTaMHU OObeMa
KOMHATBI, M” JCrll/komHuaTy (MCKOMas BEIUYUHA),

Hycn - HACHIIIEHHOCTHh MIUTaMH O0OBEeMa BO3AyXa MPU HX
UCIBITAHUN KaMEPHBIM METOJIOM, MM BO3]1yXa;

[MAK:oke- TIIK  dopmanpaernga B BO3MyXe  IKHIIBIX
nomemenuit (0,01 Mr/m’ Bo3ayxa);
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ITAKE; - nomycTuMasi HopMma BbIAeTIeHHUs (GopManbIeruaa u3
IUIAT OMNpPENENCHHOTO KIacca SMHCCHH (OpMAaIbACTHaa, Mr/M
Bo3ayxa (s T kinacca E1 — 0,124, a qns nut knacca E0,5 —
0,08 mr/M’ Bo31yXa);

Sk - mIo1aa s> KOMHATHI, M (mpumem paBno#t 20 M );

h, - BBICOTa MOTOJIKA KOMHATHI, M (IIPUMEM PaBHOM 2,5 M).

[TpousBenem mo 3ToM Qopmyse pacueTrbl ISl KOPILYCHOM
MebesH, CTOJIOB, KpoBaTel IMIMTOBOM KOHCTPYKIIMH, U3TOTOBICHHBIX
U3 IUIMT Kiacca smuccuu ¢opmanpaeruna El, npu Benmuune Hyen
=1,0 m*M Bosmyxa (mo I'OCT 30255-2014 [1] sra BennumHa
nomkHa ObITh B mipenenax 0,95 — 1,05).

I1,=[(1,0 x 0,01):0,124]x20x2,5 = 4,032 M2/KOMHaTy.

[Ipu Takoil BeNWYMHE HACHILEHHOCTH IUTUTAaMU OOBEMa
MOMEUICHHUST B 3TOM TOMEIIEHUH MOYHO TOCTaBHTh TOJIBKO OJMH
mkad, HO HMKaK He MeOeNbHYIO CTEHKY, IUIOLIa/Jb MOBEPXHOCTU
JCtIl B KoTOpOIf HAMHOTO OOJIBIIIE.

BriBOaBI

1. Teopetnuecku OIIPEIEIEHBI MMOTCHIIMATBLHBIE
MPOMBIIIJIEHHBIE BBIOPOCHI  popManbliernia TpU MTPOU3BOJCTBE
JIPEBECHO-CTPY)KEUHBIX ~ IJIUT JJS TOrOo, YTOOBI MPaBUIBHO
paccuuTarh napameTpbl Bentusiuuu nexa JCrIl.

2. Teoperuuecku omnpeneneHa MOpeaeIbHO-A0NYCTUMAs
HACBIIIEHHOCTh JPEBECHO-CTPYKEUHBIMU TUIUTaMU 00BEMa KHUIIOTO
noMereHuss mpu 0e30macHOi KOHIEHTpauuu GopMmanpieruaa B
BO3/YXE.

Crnucok nureparypsl
1. TOCT 30255-2014. MeGenb, ApeBeCHbIE U MOTUMEPHBIC

MaTCpHraJbl. Merton OMPCACIICHUSA BbIACICHUA (bopMaJlszem;[a )51
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OPYTUX BPEAHBIX JIETYUYMX XUMUYECKUX BEIIECTB B KIMMATHUUECKUX
Kamepax

2. TOCT 10632-2014. IInutsel JApPEBECHO-CTPYKEUHBIE.
TexHuueckue ycaoBus

3. TOCT 27678-88. Ilnutel apeBecHocTpyxeunbie. [lepdo-
PaTOPHBIA METOA OTIPECICHHUS COAepKaHUs (opMalbIeruia

HNCITIOJIB30BAHUE AKHHEIITOPOB ®OPMAJIBJIEI'HJIA
P MPOU3BOACTBE JPEBECHO-CTPY)XXEYHbIX
IJIMT

E.M. PABUHBKOB - BOPOHE)XXCKHUHU I'/ITY

OCHOBHBIM HampaBJCHUEM Halleld padOThI IO MPOU3BOACTBY
MaJIOTOKCUYHBIX JApeBecHO-cTpykeuHbiX T (JACTII) sBnsercs
HaXOXXJCHUE W BHEIPEHHE B MPAKTUKY 3PPEKTHBHOro crocobda
CHIDKEHUS! TOKCUYHOCTH IIJIUT, OCHOBAaHHOTO HA HCIOJb30BAHUU B
TEXHOJIOTUM  IUIUT XUMHUYECKHUX IPernaparoB  KOMIUIEKCHOTO
AeWcTBUS. DTH TpenapaTsl JODKHBI BBINOJIHATH POJIb aKLENTopa
dopmanpaeruia ¥, AONOJIHUTENBHO, JOJDKHBI 00JanaTh IPYTUMHU

CBOMCTBAMHU, TaKMMH Kak AHTUCENTUK, OTBEPAUTENb CMOJI,
BO3MOXHO, aHTHIUpeH. Bce 3T cBoiicTBa HeoOxoaumsl 1t JCtI1.
Kaxk OoKa3zain HaIu HCCIIEOBaHMS, Hauboiee

3QPEKTUBHBIMU ~ XUMHUYECKUMH  BEIIECTBAMH  KOMIUIEKCHOTO
neictBust aBisTcs xinopderonpHoe (XD) u xpoMomenHOOOpHOE
coequnenuss (XMMBB), Bximowarone B cebs OMXpomar HaTpus,
MEIHBIA Kyrmopoc, 0ypy, OOpHYIO KHCIIOTY, a Takke aMMOHHUIHOE
kpemHedTopucroe coenunermne (AKD).

B 3aBuCHMMOCTH OT BHMJa 3TH BeIIECTBA MOXHO BBOJIHUTH B
IUIATHl pa3nuyHbIMU criocobamu. Tak, X® nenecoodpazHO BBOJIUTH
COBMECTHO co CBA3YIOLIUM (xapbamMuo-,
denonopopmanpaeruaapivM). OH XOpOLIO pacTBOPSETCS B BOJE,
MoJlIIeNIaunBas, OJHAKo, cpeay. BpIxog Ha HeoOXoaumoe BpeMms
JkenaTuHu3auu cmon npu 100 oC, XapaKTEepU3YIOLIEEe CKOPOCTh
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OTBEPXKJICHUS CBS3YIOIIET0, OOECIIEUYMBACTCS 3a CUET M00aBICHUS
0oJbIIIero, YeM 0OBIYHO, KOJIMYEeCTBA OTBepAnTENeH (B 2,2-2,5 paza).
Pexum ropsiuero mpeccoBaHus IpU 3TOM HUYEM HE OTIMYAETCS OT
pekuma IpH MPOU3BOACTBE IUT 0e3 1006aBku XD.

XMBbBb HaHOCHUTCA Ha CTPY)KKY B BHJI€ BOJHOI'O pacTBOpa C
MOCIEAYIOLIEH CYIIKOM CTPYKKHU.

AKO®, gBnsisch XOPOLIUM aKIENTOPOM (opManbAeruia npu
NPOU3BOJICTBE IUIUT Ha KapOaMuao(pOopMallbIETHAHBIX CMOJIAX,
oOnamaer JIOTIOJTHUTEIBHO CBOMCTBaMHU OTBEPIUTEIS
KapOamu10(popMalIbAECTUAHBIX CMOJL

BakHBIM BOIIPOCOM NPAaKTUUYECKOTO HCIIOIb30BAHMSI BCSIKOTO
IIPAKTUYECKOI0 IpernapaTa SBISIETCS CTENEHb €ro BPEIHOCTH JUIS
4eJl0oBEKa, T.€. CTENEHb €ro OIACHOCTH, perjJaMeHTHpOBaHHAs
I'OCTowm 12.1.007 (Bpennbie BemiectBa. Knaccudukanus u oouiue
TpeboBanus Oe3omacHocTH). [lo OOWIEIPUHATON KiIacCUpHUKAIUU
XpOMOMeTHOOOpHOE COETMHEHUE OTHOCUTCS KO 2-0i, a XD — k 3-eit
rpymnie, T.e. U1 HUX KJIAcChl OMACHOCTH IO BBILIE NPUBEICHHOMY
I'OCTy cootBercTBeHHO 1 1 2.

Conu JBYXBaJIGHTHOW MeAW, B T.4. U MEIHBIM Kymopoc,
JEUCTBYIOT pa3Jpa)xkarollle Ha KOXKY U CIU3UCThIE 000JIOUKH.

Bypa u OopHas KHCIOTa MOTYT OKasbIBaTh pa3pa)karolee
JeWCTBUE Ha KOXY, OHM PACICHMBAIOTCS Kak cjab0 TOKCHYHBIE
BELIECTBA.

s IIPOU3BOJICTBA JIPEBECHO-CTPYKEUHBIX TUTAT
MOHI)KEHHOM TOKCHUYHOCTH B  KAauyeCTBE CBA3YIOLIETO  ILIUT
1eJ1Ieco00pa3HO HMCIO0JIb30BaTh (heHOJI0(GOopMaNbIeTHAHBIE CMOJbI, B
yactHocTH, Mapkun CDXK-3014 no tpedosanusm 'OCT 20907-75. B
OTIMYME OT KapOamMuI0popMaIbAeruIHbIX cMod Mapok KO-MT-15,
K®-HO®II, mnpumeHseMblX B HAacTOSALIEE BpeMsi B MacCOBOM
IIPOMBIIIJIEHHOM IIPOU3BOJCTBE IUINT, cMmoia Mapku CDXK-3014,
x0T U comepxkut 0,15 % cBoboaHoro ¢opmanpaeruga, HO, Kak
MIOKAa3aJIi HAlld pe3yJIbTaThl, ININTHI HA 3TOM CMOJIE UMEIOT HAMHOTO
MEHBUIYI0 TOKCUYHOCTb. OJHAKO €€ UCIOJIb30BAaHUE B TEXHOJOIUH
TpeOyeT yBeIMYEHHs MPOJOJLKUTEIBHOCTH TOPSYEro MpPEecCOBAHUS.
Kpome  NOHM)XKEHHON  TOKCMYHOCTH  IIOJIyYEHHBIE  IUIMTHI,
JIOTIOJTHUTEIIBHO, oOnanaroT MOBBILLIEHHON ouo-,
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aTMOC(EpOCTOMKOCTBIO 0  CPaBHEHUIO C  IUIMTAaMH  Ha
KapOamMu10(popMaNIbICTHAHOM CBS3YIOIIEM.

Hau6onee 3ppeKTUBHBIM ¥ TEXHOJOTUYHBIM BEIIECTBOM, JJIsI
OJIHOBPEMEHHOM OMO3aIlIUTBl M CHIDKEHHMS  BBIJCICHUS
dopmanpaeruga u3 mwmT sBisercs X®D. ConepkaHue ero B IUTUTE
JOJDKHO COCTaBJIATh, B 3aBUCHUMOCTHM OT BHJA CBS3YIOLIETO
(xapbamuno- unu Qenonodopmansaeruaaoro), ot 0,8 go 2,0 % ot
Macchl a0COJIOTHO Cyxoil cTpyxku. CkopocTh pactBopeHuss XP B
BOJIE, HaXOJALICHCS B CMOJIE, 3HAYUTEIBHO YBEIMYMBAETCA IPHU
n00aBKe ero B CMOJIy Il CMEIIMBAHUS B BHJIE T'YCTOTO BOJHOTO (B
MaccoBoM cooTHomeHuu X®d:Boaa, paBHom 1:1) pactsopa.

ITo pe3ynaprataM COBMECTHBIX paOOT aBTOpa CTaTbu U
B.B.BacunbeBa (mptne  momenta  Cankr-IletepOyprckoro
necotexHuueckoro yHuBepcutera um. C.M.KupoBa), a Takxke
obiBiiM BHUUTMHTOKCoMm — r. KueB (HbIHE HHCTUTYT TUTHEHBI
u Tokcukonoruu um. J.M.Mensens) eme Munzapasom CCCP 6butn
BKJIIOYEHBI B «JlONOJIHEHUE K MEPEYHIO MOJIMMEPHBIX MaTEpUAIOB U
U3JICNUH, pa3pelieHHbIX K MPUMEHEHHIO B CTPOUTEIBCTBE», 0€3
OrpaHUYEHUs 110 TUIIAM 3/1aHUU U coopykeHuil —rpynn A, b, Bu I’
(kunble f10Ma, JETCKHE caJbl U SCIM, 3pPEIHIHBbIC 3aBE/CHHSA),
JPEBECHO-CTPYXKEUHbIE IIUTHI Ha (heHOI0(OopMaTbACTHIHON cMolie
mapku CDXK-3014 ¢ nobaskoii [IXDPH, XMbb-3324 u KOA npu
HACBIIIEHHOCTH TUUTaMu oObema Bo3ayxa oT 0,4 mo 1,9 MY/M° B
3aBUCHMOCTH OT THIIA 3/1aHUS U KIMMaTUYECKOM 30HBI CTPaHBbI.

[TpoBeneHHBIE HAMU B HACTOSILEE BpeMs pabOTHI MO BBIITYCKY
ONBITHO-NIPOMBINIIEHHONM maptuu  ManotokcnuHblx  JICTII  Ha
kapOamunopopmanpaeruinon  cmone mapku KO-MT-15, ¢
UCIOJb30BAaHUEM B KadecTBe akientopa ¢opmanbaeruga AKOD,
MOKa3ajlyu BO3MOXXHOCTh Ipou3BoacTBa Mt no 'OCT 10632-2014
knacca EO,5.

Kak Obuto ykazaHo BbIII€, IPU MPOU3BOACTBE MaTOTOKCHY-
HbIx JICTII nenecoobpa3Hee Bcero UCHoab30BaTh B TEXHOJIOTUU Ma-
JIOTOKCHYHBIE CMOJIBI U, JOMOJHUTENbHO, 3((EKTUBHBIE aKIEITOPHI
dopmanpaeruia, KOTOpble BBOAATCS B CTPY)KEUHO-KJIEEBYIO CMECH.
OpHako, Kak IOKa3bIBAE€T ONBIT IPOMBIIUIEHHOTO MPOU3BOACTBA
IUIUT HAa MAJIOTOKCUYHBIX CMOJIaX, BBITPY>KEHHBIE U3 TOPSYEro Ipec-
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ca IUIMTHI JOJDKHBI Cpa3y HE OXJIAXAATbCs, KaK 3TO IPELYyCMOTPEHO
TEXHOJIOTUYECKUM persiaMeHToM Ha npousBozctso JCtIl, a Hao6o-
POT OIIPEICIICHHOE BpPEMs BBIIACPKUBATHCS B IUIOTHBIX CTOIAX M,
JMILIb [TOTOM, OXJIaXAaTbesl. CBSI3aHO 3TO € TEM, YTO OTBEP)KJICHHAs
Macca CBA3YIOIIEro, ¢ MCIOJIB30BAHUEM MAJIOTOKCUYHBIX CMOIJI, I10-
CJIe TOPSYEro MPECCOBAHMS HE MPUOOPETAET TOW TBEPAOCTH U MPOU-
HOCTU KakK IPHU HUCIOJIb30BAHUU CMOJI IOBBIIIEHHON TOKCUYHOCTH.
OTBepKAEHHOE CBSI3yIOLIEEe UMEET HE TBEPIOE, a PE3UHONOJO0HOE
COCTOSIHME, U IS TIEPEX0Ja €ro B TBEPAOE COCTOSHHE HEOOXOAUMO
JOTOJIHUTENbHOE BpeMs. IIpu 3TOM peKHMMBI OXJIaXKACHUS IUIMT Ha
MaJIOTOKCUYHBIX CMOJIaX YK€ JAOJDKHBI OBITh JPYTUMH, B OTIMYUE OT
UCI0JIb3YEMBIX B HacTosuiee Bpems TexHosorui JACtII [1] .

JUis IpOMBIIITIEHHOTO IIPOM3BoACTBa ManoToKcuuHbIX J{CTII
HEOOXO/MMBI OIpE/IeIeHHbIE MOArOTOBUTENbHBIE PadOThl, KOTOpPhIE
CBOJATCA K CIEAYIOIIEMY.

1 JIaGopaTOpHbIE OMBITHI

1.1 Ymounenue pacmeopumocmu npuobpemenno2o npena-
pama & ooe.

Ha ocHOBaHuuM paHee MpOBEAEHHBIX HAMU pabOT yCTaHOBIIE-
HO, YTO PAaCTBOPUMOCTh XUMHUYECKUX BELIECTB B BOJIE, HAXOAIICHCS
B cmole, B 1,05-1,1 paza Hipke, ueM B OOBIYHOM (ITUTHEBOI) BOJE.
[TosTOMy A7 yCTaHOBIIEHUS JO3UPOBOK aKLIENTOPa B CMOJTY 3a Mpe-
JIENbHYI0 pacTBOPUMOCTh JOJDKHA OBbITh NPHHATa pPacTBOPUMOCTH
npenapata B 1,1 pa3a HiKe, 4eM OHa ompejieneHa B OOBIYHOM BOJIE.

1.2 Ycmanoenenue 0o03uposku akyenmopa 6 cmoie.

1.3 Onpedenenue OCHOBHBIX C8OLUCME CMOIbLI ¢ 000ABKOU U
be3 0obasKku akyenmopa.

Omnpenensiorcs Ba OCHOBHBIX IMOKa3aTessl CMOJIBI ¢ J100aB-
KOH akIenTopa, OKa3bIBAIOIIKX BIUSHUE HA TEXHOJOTHYECKUH MpO-
I[eCC MPOM3BOJCTBA IUIUT: BpeMs jKelaTWHH3aluu cMoibl npu 100
OC; %M3HECTIOCOBHOCTH CMOIIBI Yepe3 ONpe/IecHIe HAPACTAHUS BSI3-
KOCTH CMOJIBI BO BPEMEHHU.

2 TexXHOJOTMYECKUE pacyeThbl

2.1 Onpeoenenue pacxoda cmonvl U aKyenmopa npu npo-
MbIUUIEHHOM NPOU3B00CTEE NIIUM.
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3 TexHomnorus BBEICHHS B CMOJTY aKIeTTOpa

3.1 HM3menvuenue akyenmopa.

3.2 IlpeosapumenvHoe yacmuunoe pacmeopenue akyenmopa
8 8o0e.

JInsi yCKOpEHUs] pacTBOPEHMS aKLENTOpa B BOJE I1€JIec000-
pasHO BHayajie MPOM3BECTH €r0 3aTBOPEHHE (YaCTHUYHOE PacTBOpe-
HHE) B Bojie ¢ Temmeparypoii 50-55 °C. KommuuecTBo BOMBI HOKHO
COOTBETCTBOBATh KOJMYECTBY JJIsi pa30aBICHUS CMOJBI 10 KOHIICH-
Tpauuu pabovero pacTBOpa CBA3YIOILEro. DTOr0 KOJHYECTBA BOJIBI
OyzeT HeIoCTaTOYHO Ui MOJHOTO PACTBOPEHHS aKLENTOpa, MO3TO-
My B BOJHOM PacTBOpPE YacTh akUenTopa OyJeT B HEPacTBOPEHHOM
COCTOSIHUH.

[Tony4eHHBIM pPacTBOpP AaKUENTOPA 3arpy’Kaercs B €MKOCTHU
JUISL CMEUITUBAHMS CO CMOJIOH, TIe OH PaCTBOPSETCS OKOHYATEIIBHO.

4. Ocob6eHHOCTH KOHCTPYKLMHU CMEIINBAIOIMIUX YCTPOUCTB U
pacyeTa MaKCUMaJIbHOHN MPOJOJDKUTEIBHOCTH CMEIIMBAHUS CMOJIBI C
aKkienTopom Juist 6ecriepe0oitHON paboThI 1Iexa

4.1 Xapaxmepucmuka emKocmeu 01 CMEUUBAHUSA AKYENnmo-
pa ¢hopmanvoezuda co cmool.

Jlnst yCKOpeHusi mpoliecca pacTBOPEHUs akIenTopa B BOJE,
HaxoJsllelcs B CMOJie, KaK OJIMH W3 BapUaHTOB, HIDKE MPHBEICHBI
pa3paboTaHHbIE HAMHU TPEOOBAaHUS K €MKOCTSM, BKIIOYAIOLIUM Cie-
AYIOIINE apaMeTphl:

- KOJIMYECTBO YPOBHEH pacHojIokKeHuUs JIONacTeld Ha Bally MEIIaJIKH,
IIT;

- KOJIMYECTBO JIOTIACTeH Ha Ka)KIOM YpPOBHE, LIT;

- YTOJI HaKJIOHA JIoMacTeil OT TOPU30HTAIH 110 OTHOIICHHUIO K Bajly Ha
KaX/IOM YpOBHE, I'pas;

- YroJ1 HakJOHa JionacTedl OT TOPU30HTAIM 1O OTHOLIEHMIO K IJIOC-
KOCTH UX BpAIlEHHs Ha KaKJIOM YPOBHE, IPa;

- HAJIMYME IIHEeKa Ha Baly (A7 UCKIIOYEHHUs 0O0pa3oBaHMs OCaIKa
MOPOILIKA aKLENTOpa Ha IHE OaKa MEIIAJIKU eMKOCTH MOKHO JIOTOJI-
HUTEIHLHO 000PYA0BaTh IIHEKOM I10 JJTMHE Bajia);

- YUCJI0O 000POTOB BaJla MELIAJIKU B EMKOCTSX;

- BEJIMUMHA 3a30pa MEX/ly KOHIIOM JIOTIACTH U CTEHKOH €MKOCTH, MM;
- 06BEM EMKOCTH, M’, MCXOs U3 MomuocTH mexa JCTII.
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4.2 Pacuem MakCUManbHOU NPOOOAACUMENbHOCU CMeUlU-
BAHUSL AKYENOPOB CO CMOIOUL 0151 becnepedoliHOU pabomul yexa.

4.2.1 Konuuecmso pabouux pacmeopos cMovl 8 mexHoai02U-
4ecKoM NOMoKe.

4.2.3  IIpooondxcumenbHoCmyb YUKIA 20psaue20 NpecCcOBaAHUs.
naum.

B memnom, moaroToBUTENbHBIE PaOOTHI Ul BHEIPEHUS B
texnonoruto JICtIl akuenTopoB ¢dopmanbaeruaa sIBISIOTCS HE
CIIOKHBIMH W HE  TpeOyOT  OOJBIIMX  JIOTIOJHHTEIBHBIX
MaTepUaTIbHBIX 3aTpar.

BeiBOABI:

1 BeimyckaeMble B HACTOSIIEE BPEMs IPOMBIIUIEHHOCTBIO
JIPEBECHO-CTPYKEUHBIC TUIMTHI, JaXKe HA MAJIOTOKCUYHBIX CMOJIAX, HE
OTBEYAIOT B MOJHOW Mepe TpeOoBaHusiM MunzapaBa Poccuu 1o
BBIJICJICHUI0O M3 HMX BpPEIHBIX JUI1 YEJIOBEKAa BeLECTB. Takum
BEIIIECTBOM SIBIISICTCS, B OCHOBHOM, (DOpMaJIbJETHI.

2  Jlna  cHwkenus  TokcuuHocth  JIctll  mHamOGoiee
3(QPEKTUBHBIM METOJIOM SIBJISETCS MCIOJb30BAHUE B TEXHOJIOTHU
akuenTopoB (opmanpaeruaa, CHOCOOHBIX B3aWMOJCHUCTBOBATH B
IUIMTE ¢ POPMAIBACTHIOM, BBIJICISIONIMMCS, B OCHOBHOM, M3 CMOJL
TakumMu ~ aknenTopamMd  MOTYT  CIYXHUTb  XJOpP(EHOJIBbHOE,
XpOMOMeTHOOOPHOE M aMMOHUIHOE KPEMHE(PTOPUCTOE COSTUHEHUS.

IloMuMo  feWicTBHS Kak  akLEnTopa JTH  IIpenaparsl
JOTIOJTHUTENILHO 00JIaaloT M JPYTUM BakKHBIM JieiicTBueM. Bee onn
ABIAIOTCS  ((EKTUBHBIMU  QHTUCENITUKAMHU  JUI  CHIDKEHUS
ouopazpymenuss JICtIl, a ammoHuiiHoe KpemHedTOpuCTOE
COCIMHEHUE OJHOBPEMEHHO SBISETCA M XOPOIIMM OTBEPAUTEIIEM
KapOamMu10(popManbIETUAHBIX CMOJI, YTO MO3BOJIIET MCKIIOYUTH W3
texHoiorun  JICtIl  ucnonp3oBaHME  XJIOPDHUCTOTO  aMMOHUS
(comeprkamiero  KaHIEpOTeHHBI JUIsl  4eloBeKa  XJOop)  Kak
OTBEPAUTENSA TAKUX CMOJL.

3 IloaroroBuTENbHBIE PAOOTHI AJIS1 BHEAPEHUS B TEXHOJIOTHIO
JCtIl akuentopoB ¢opmalibJeruia sBISIOTCS HE CIO0XKHBIMH U HE
TpeOyIoT OONBIINX AOMOIHUTENBHBIX MaTepPUaIbHbIX 3aTpaT.

150



4 HpOBeﬂeHHBIC HaMM HUCCIICAOBaHMA IIOKa3ajld, YTO
MPOU3BOJACTBO MAJIOTOKCHUYHBIX I[CTH Ha MaJJOTOKCHUYHBIX CMOJIax,
JaxXe 0e3 HUCIIOJIB30BaHUA B TEXHOJIOTHNHU AKICTITOPOB
dbopmanpaeruaa, TpeOyeT CBOETO COBEPIICHCTBOBAHUS B YaCTH
PEKUMOB MOCIETPECCOBOM 00PaOOTKHU TUIUT.

Crincox nureparypbl

1. PasunpkoB E.M., Nmenko T.JI. CHmkeHHUE TOKCHYHOCTH
JPEBECHBIX IUIMT M KIJIEEHBIX MarepuanoB: MoHorpadus. -
Palmarium Academic Publishing Is a trademark ofi AV
Akademikerverlag GmbH Co. KG Heinrich-Bocking-Str. 6-8-66121,
Saarbrucken. Germany. Omy6:1.16.01.2013.

INPUMEHEHME TEIIVION3OJIAIIMOHHBIX IPEBECHO-
BOJIOKHUCTBIX IIVIUT B CTPOUTEJIBCTBE
B PECIIYBJIMKE BEJIAPYCbH

O. K. JIEOHOBHY, U. K. FOKEJIKO — YO «bI'TY»
U M. I'POLIEB — OAO «BUTEECK/IPEB»

Llenpto paboThl SBIAETCS HUCCleAOBaHUE APPEKTUBHOM
IIPOM3BOJCTBEHHOM  MOIIHOCTM  II€Xa 0  IPOU3BOJCTBY
TEIJIOU30JISIIUOHHBIX IUIMT U3 APEBECHOTO BOJIOKHA IO TEXHOJOTUU
Siempelkamp ¢ y4eToM TEXHMYECKHX H TEXHOJOTHYECKHX
BO3MOXKHOCTEH  TpHM  JOCTH)KEHUH  HAaMBBICIIUX  (PU3UKO-
MEXaHUYECKUX  IIOKa3aTeled  BBIIYCKAEMOM  MNPOAYKLIMH U
pacuipeHue OOJacTM NPUMEHEHHS IUIUT B CTPOUTEIbCTBE
JIEPEBSAHHBIX KapKAacHbIX JIOMOB M YTEIUIEHHUS] Ta30CHIUKATHBIX,
MAHENbHBIX M JIPYTUX  OrPaXKJAlOIMX  KOHCTPYKUHMH B
CTPOUTEIILCTBE.

Ha OAO «Mosbipckuii JIOK» BBeieH B 3KCIUTyaTalMIo 1IeX
[0 TPOU3BOJCTBY TEIUIOM3OJISIIMOHHBIX IIIMT U3 JAPEBECHOTO
BOJIOKHa Mo TexHojoruu «Siempelkamp» nHa cmomax PMJU,
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MOIIHOCTBIO 0 250 Thic. M’/rox. IIMMTBI MOTYT BBITYCKATHCS
tommuHOK oT 40 mo 240 MM u maoTHOCTBEIO OT 40 mo 200 KF/M3, B
TOM 4YHCJIE€ OTHECTOMKHE W TMOKHE IUIMTHI Ha OCHOBE OMOBOJIOKHA.
Ilo IKOJIOTHYECKUM MI0Ka3aTesM, KOX(pPHULIUEHTY
TEIJIONPOBOAHOCTH TEIJIOU30JSALUOHHBIE IUIMTBI U3 JPEBECHOIO
BOJIOKHA 3HAYUTEJIBHO MPEBOCXOIAT 0a3albTOBBIE U JPyrue
yrerurTenbHble  TIMThl.  OcoOeHHO  HEOOXOAMMO  OTMETHUTH
BO3MOKHOCTH 3aBOJIa  BBIYCKaTh T'MOKWE IUIMTHI, KOTOpHIE
paciupsoT BO3MOXXHOCTHU MPOEKTaHTaM BapbHPOBATH
KOHCTPYKLIMOHHBIMU peleHUsIMU npu dbopmMupoBaHUU
ApXUTEKTYPHBIX  PELICHUH  OrpaXJaloOMMX W BHYTPEHHHX
KOHCTPYKLUN CTPOCHUM.

VYCcTaHOB/IEHBl ~ OCHOBHBIE  INPUYMHBI,  BIMSIOLIME  HA
IIPOU3BOIUTENIBLHOCTD IPECCa U KAUECTBO BBIITYCKAEMOM MTPOYKIIMH:

- CMELICHME JIEHTBHI, BBI3BIBAIOIIEE  OJHOCTOPOHHEE
YILIOTHEHHE KOBpa M OJHOCTOPOHHEE YIUIOTHEHHME II0 Kpaswm,
0COOEHHO y TOHKHX IJIHT;

- JIO)KHBIE CHUTHAJIBl Ha BXOJAHOM MOJAYJIE BECOB, KOTODBIE
MOT'YT HCKaXaTh HACHITHOM Bec 10 100 r/m’;

- BO3BpaT Marepuaja M3 30HBI BBIOPAKOBKM, 4YTO
OTPHULATENILHO BIUAET HA KAYECTBO IUIUTHI U PacX0]l CMOJIBI;

- CIMIIKOM Y3KMHl JMamna3oH  pPEryisitopa  BBICOTHI
BBIDABHMBAIOIIETO  y3Jla 10 JUIMHE, KOTOPBII BBI3bIBACT
HEPaBHOMEPHOCTh HACTWIAHMS 10 JJIUHE, HEPAaBHOMEPHOCTh
TEHEpUPOBAHUA Tlapa B 30HE OTBEPXKACHUS U  HAJJIEKAIIETro
KOHTPOJIsl 00pa30BaHMsI «TOUKH POCHI» 10 BCEH TONIIMHE KOBPA;

- Majas MOIIHOCTh paduHepa U  MOTOp-peayKTOpa
HAKOMUTEIBHOTO OYHKEpa;

- OTCYTCTBUE U3MEPUTEIIS IUIOTHOCTH KOBpA.

- TPOM3BOAMUTEIBHOCTh JIMHUM (OPMHUPOBAHUS  IIMIIA,
BMOHTHPOBAaHHOW B MPOU3BOJCTBEHHBIH MOTOK HAa TOHKUX IUIMTAX,
CIEP>KMBAET MPOU3BOICTBEHHBIE MOIHOCTH 110 20 %.

PekoMeHI0BaHO: MOCTOSIHHO KOHTPOJMPOBATh II0JIOKEHUE
JIEHTBl OTHOCHUTEIBHO OCHU KOHBEHEpa, 3a3€MJIEHME Ha BXOJIHOM
MOJ1yJIe BECOB, YCTAHOBUTH 0OJI€€ MOIIHYIO FApHUTYPY Ha paduHepe
U PENyKTOpe IOJAaYd  BOJIOKHA, YCTAHOBUTb TEPMOMETPHI
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CONPOTHUBIIEHUS JJIs KOHTPOJIA TEMIEpaTypbl Mapa B 30HE
OTBEP)KJICHHUS KOBpPA, YCTaHOBHUTH OOOpYIOBAaHUE Ui H3MEpPEHHS
IUVIOTHOCTH HEMOCPEACTBEHHO Ha JMHHUM, YTO JacT BO3MOXKHOCThb
OlepaTtopy OINEpPaTUBHO YIPABIATH IPOLECCOM, obecreunBas
BBIIIYCK KaUE€CTBEHHBIX IUINT.

Pemienne TEXHWYECKHX BOIPOCOB IIO3BOJIUT 0OECHEUUTh
BBICOKYIO TPOU3BOAUTENBHOCTh M N30€KaTh BBIMYCK MPOIYKIINHU, HE
COOTBETCTBYIOLIEH TpeOOBaHUSM CTaHJAPTOB. Pacuer
IIPOU3BOJUTEIIBHOCTH PEKOMEHIOBAHO BECTH C YYETOM CKOPOCTH
npecca, pa3MepoB IUIUT MO IMIMPHHE U TOJIIHMHE, KO3(PPHUIHEHTOB
3all0JIHEHUS KOBpa, pabouero M MAalIMHHOTO BPEMEHH, a TaK JKe
KodpduuMeHTa 3aMelUIeHHuss NpHU 3allyCcKe C YY4EeTOM HH3KOU
TEMIIEPATYPHI B LIEXE.

[TocranoBnennem Coera MunuctpoB Pecniyonuku benapych
or 5 ampenst 2013 r. Ne 267 «O KoHuenuuu rocyaapcTBEHHOU
KWIHIMHOW nonutuku  PecnyOnmuku  bemapycs g0 2016 roma»
OIIPEJIEICHO, YTO LEIbIO NOCYIapCTBEHHON KUIMITHOW TIOJIUTUKH 10
2016 ropma sBASETCS CO3JAHUE YCIOBUW Ul  YJIOBJIETBOPEHMS
rpakJaHaMi MOTPEOHOCTH B JIOCTYITHOM U KOM(OPTHOM >KHIIbE
coo0pa3HO MX MHIUBUAYaJbHBIM 3ampocaM U (UHAHCOBBIM
BO3MOKHOCTSIM, (DOPMHUpOBaHHE TOJHOLIEHHOTO pPBIHKA JKUJIbA.
Hapsiny co cTpouTenbCTBOM KpPYIHOIIAHEIBHOTO JOMOCTPOEHHUS,
IUTAHUpyeTcss  pa3palaTbiBaTh M PEaJM30BBIBATH  MPOEKTHI
CTPOMTENHCTBA S3KOHOMUYHBIX OBICTPOBO3BOIMMBIX JJOMOB C Y4ETOM
UCIIOJIb30BAaHUSl  IIPEUMYILECTBEHHO  OTEYECTBEHHBIX  HOBBIX
MaTEPUAJIOB C BBICOKUMH TEXHUYECKUMH XapaKTEPUCTUKAMHU.

IIpu ctpouTenbCcTBE JOMOB HEOOXOAMMO NPOEKTUPOBATH
OTpaXJAlOIINe  KOHCTPYKLMH, Yy  KOTOPBIX  TEPMHUYECKOE
CONPOTHUBIIEHUE  TEIUIONIEPENAaYe HE  HUXKE  HOPMATHUBHOIO
Riwopu= 3,2 M>-°C/BT B COOTBETCTBUH € tpeboBanmsimu TKIT 45-
2.04-43-2006 1 U3MEHEHUSAMH K HEMY.

st aHanM3a ONTUMANIBHBIX OTPAKIAOIIMX KOHCTPYKIUN U3
JIPEBECHHbl M IIAHEJIE CTEHOBBIX JIEPEBSIHHBIX  YTEIJICHHBIX
HapyXHbIX U BHYTPEHHMX Ul IOMOB KapKacHOTO THUIIA NPUBEACHBI
OCHOBHBIE XapaKTEPUCTHKU MaTepuana Kapkaca M HM30JIALUOHHBIX
MaTEpUajIoB, MCMOJIb3YEMbIX IPHU CTPOUTEIBCTBE [JOMOB W3
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MAacCHBHOHM JIpeBECHMHBI W TaHEJeW Uil JOMOB KAapKacHOTO THIA B
tabmume 1.

Tpebyemoe COIPOTHUBIICHHUE TerIonepeayue CTEHBI
paccunThiBaercs o opmyse 1.

1 o X 1
R :_+§—l+—+—2R 1

H 1 X B

rae Ai — KOOPPUIUESHT TEMJIONPOBOJHOCTH i-TO CIIOSI TTAHEeIH,

B1/(m-°C); &; — TonmuHa i-ro cinos MaHelIH, M; o, — KO3((PUIHEeHT
TEIJIOOTAaYU HaPYKHOM MOBEPXHOCTH OTPakJAIOIIEH KOHCTPYKLUH
I 3UMHHEX YCI0BHit, BT/(M>-°C), mpuHEMaeMbli 1o Tadmuie 5.7
CHEB 2.04.01-97; o — KOOpPHUIMEHT TEMIOOTAAYM BHYTPEHHEH
IIOBEPXHOCTHU orpaxzaaroniei KOHCTPYKLIUH, Br/(M*-°C),
npuHuMaemsblil o tabnune 5.4 CHbB 2.04.01-97.

Pacuer compoTuBieHMs ~TeIUIONEpenade  OrpakAarollen
KOHCTPYKIIUU M3 MacCUBa COCHBI IIPOBOJUTCS 110 popmyrie 2.

m=i+i+iz3,2 M -°C/BT 2)

8,7 0,14 23

[Ipeobpa3yss  mpuBeAEHHOE  BBIIIE  BBIpAKEHHE  JJIS
OTpeNleNIeHUs] TOJIIIMHBI CJIOSl M3 MAacCHMBa COCHBI, IIOJIy4aem
CIIELYIOLIUI PE3YNbTAT:

X = 3,2—(L+i) -0,14=0,43 M.
8,7 23

TonmmHa CTEHBI W3 MAaCCHUBHOM JPEBECHHBI  COCHBI,
cooTBercTByromas  Tpeboanmsim  TKIT  45-2.04-43-2006 wu
U3MEHEHHMSIMU K HeMy, JOJDKHAa ObITh 43 CM, YTO 3KOHOMUYECKU
HerenecooOpasHo. K ToMmy ke JpeBecMHa o00namaeT ycaakou
MOTIEPEK BOJIOKOH OKOJIO 3 CM/M, ClIeOBATENbHO, IIPU BBICOTE CTEHBI
3 M ycagka cocTaBUT 0kouso 10 cm.
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Tabmuua 1 — TernyioBble XapaKTEPUCTUKH MaTEPUAIOB

HaumenoBanue [Tnot- Koaddunuent Koaddunuent | Kodrdd
Marcpuaia HOCTb B TCILIOIPOBOAHOCTH 7\,, TCIJIOYCBOCHUA | UIUCHT
CyXxoM Bt/(m-°C), npu s, Br/(M>-°C), | mapomnp
COCTOA YCIIOBUSAX IIpH YCIOBUAX oHuIae
HHH P, SKCILTyaTalluu JKCILTyaTaluu MOCTHU
Kr/™M° A b A B H,
Mr/(M-4
-I1a)
OCII 1000 0,23 0,29 6,75 7,70 0,12
[Tapoun3zomnsauus 0,064 - - - - R,=8,0
H3ocnan 0
JlpeBecuHa COCHBI 500 0,14 0,18 3,87 4,54 0,06
MunepanoBaTHas IJIMTa 40 0,039 0,041 0,41 0,45 0,53
I1JI-50
['uncokapTon 800 0,19 0,21 3,34 3,66 0,075
[rykatypka 800 0,19 0,21 3,34 3,66 0,075
W3onsunonnas agpesecHo- | 40-200 0,037-0,050 | 0,040- - - 3,0
BOJIOKHHCTAas TIMTA IO 0,053
metoy Siempelkamp
BosnymHas npocnolika - 0,026 - - - -
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OmHuM W3 BapHaHTOB pelIeHUs NpoOJIeMbl SKOHOMHUH
JIECHBIX PECYPCOB M CO3JaHMs YCIOBMM Ul CTPOUTENILCTBA
ObICTPOBO3BOAMMBIX ~ 3[JaHUW  SIBJIISICTCS  IPOCKTHPOBAHUE U
CTPOUTEIIBLCTBO JOMOB KapKaCHOI'O TUIIA.

Ha OAO «bopucosckuii JIOK» n ¢pummane «lomoctpoeHue»
PVII «3aBox ra3zerHol Oymarum» MMEIOTCS TPOMBIIUICHHBIC
MOIIHOCTM M BO3MOXHOCTH IIPOM3BOJUTH YKa3aHHbIC IIAHEIH.
benopycckuii  rOCyJapCTBEHHBIM TEXHOJOTHYECKUM YHUBEPCUTET
pa3paboTay TEeXHUYECKUE YCIOBUS Ha MaHENIHd CTEHOBBIC JJISI JTIOMOB
KapkacHOTO Tuma. OnbITHBIE 00pa3ibl NaHeaeH MPOIUTH UCTIBITAHUS
Harpy>k€HUEM U Ha ONPEICIICHUE COIPOTUBIICHUs TEILIONIEPENAUE B
PVII «Muctutyr benHUUC». VYcraHoBiEHO, 4YTO NIpUMEHEHHE
JAHHBIX KOHCTPYKLHUH IPaBOMEPHO, TaK KaK OHU COOTBETCTBYIOT
HOPMATUBHBIM TpeOOBAHUAM. YKa3aHHbIE TEXHUYECKUE YCIOBUSA
npouutn skeneptusy B PYII «CtpoiitexHopm».

Bo3MokHBIE BapuaHTbl KOMIUIEKTHOM IIOCTaBKU CTEHOBBIX
NaHeNnel Moka3aHbl Ha pucyHKe 1. JomoJIHUTENBHOE YyTEIIeHUE
naHeneil MEHOMOJUCTUPOJIOM HPOU3BOAUTCS Ha oOBekTe. Hinke
IIPUBEJEHBI PACYEThI COIIPOTUBIICHUS TEIUIONIEPEAAUE OIPaKIAOIIEH
KOHCTPYKIUU.

[TpuBeneHHbI KOA(PPHUIMEHT TEIUIONPOBOAHOCTH TEIIO-
U30JIILIUOHHOTO CJI0S:

~0,18-0,98+0,041-7,12
" 0,98+7,12
ConpoTuBieHHe TEIIONEPEAAYe€ KOHCTPYKIINU:

=0,057 Br/(m-°C).

1, 0015 0150 0015 00125 1 o0 0o,

"T87 029 0,057 029 021 23
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1 — runcokapton; 2 — OCII; 3 — niueHka napou30sIUMOHHAs
N3ocnan B; 4 — Tennonsonsaunonssiil matepuan MzosepKL-37;
5 — ruieHKa BeTpo-Biaro3aumTHas M3ocnan AM; 6 — OCII

Pucynox 1 — Cxema nmaHenu oMa KapkacHOTo Turma 0e3
npoeMoB (a), ¢ mpoemamu (0)

KoHCTpyKIIMs CTEHOBOW IaHENW [IOMOB KapKacHOrO THUIIA
3aBOJICKOTO M3TOTOBJIEHUS MMEET CONPOTHUBIEHUE TEIUIONEpeiade
2,95 M>°C/Br.  JIOCTOBEpPHOCTH  pACYeToB  MOATBEP)KICHA
ucneltanuaMu B benHUUC. Temnotexuuueckne UCIbITaHUs TaHEIU
C YTEILUIUTEJIIEM M3 MMHEpAJIOBaTHBIX IUT mpousBoiacTtea OAO
«bopucosckuit JIOK» npoBeneHpl Ha KIMMaTHYECKOM KOMILIEKCE
benHMUC Muncrpoiiapxurektypsl Pecniyonuku bemapych B
cootBercTBUU ¢ ['OCT 26254-84. IlpuBeneHHOE CONpPOTUBIEHUE
Temomnepeaue HapyKHOi maHenn coctasuiao 2,93 m>-°C/Br. [
oOecrieyeHnss  TEIJIOCTOMKOCTH  KOHCTPYKIMH  TpeOOBaHUSAM
HOPMATHUBHBIX  JOKYMEHTOB  HEMOCPEJCTBEHHO Ha  OOBEKTe
IIPOU3BOJIUTCS yTeIieHue HapyKHOU KOHCTPYKLUU
MEHOMOJUCTUPOJIOM, TommuHod 50 wmm. Pacder  TONIIMHBI
JOTIOJIHUTEIBHOIO  YTEIUIEHUS] IPOBEJIEH AHAJIOTMYHO pacyuery
TOJILMHBI CJI0S MACCUBHOM JJPEBECUHBI, IPUBEACHHOMY BBIILIE.

CreHoBast maHenb B cOOpe ¢ yTeITUTeNeM, IPOU3BEICHHAs Ha
bummane «Jlomocrpoenue» PVYII «3aBoxa razerHoit Oymaru», Obuia
UCTIBITaHa HAarpyXXeHHeM ONbITHOro oopasiua B coorsercTBum ¢ CTh
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1591-2005. Pe3ynbrarhl UCHBITAHUN IIOKa3ajld, 4YTO YCIOBHE,
3aganHoe B CTB 1591-2005 BeImosiHseTCS, HaASKHOCTb PAaOOTHI
JaHHBIX ~ KOHCTPYKIHMM  moJX  Harpy3kol  obecrieuyuBaercs.
W3rotoBneHHass M TpeACTaBleHHas Ha ucneltaHus Ounuanom
«domoctpoenne» PVYII «3aBox ra3erHoii Oymaru» OIBITHAas
MHOTOCJIOMHAsI CTEHOBasi MaHeNlb cooTBeTCcTBYeT TpeboBanusM TKII
45-2.04-43-2006 (02250) «CrpoutenbHasi TEIJIOTEXHUKA» IO
COINPOTUBIICHUIO TEIUIONEPEIaye.

IIpuBeneHHOE CONPOTUBIIEHUE TEIUIONEPENAYE OIBITHOIO
oOpas3iia MHOTOCIIOMHOW CTEHOBOM MaHeIn cocTaBuio 6,11 M2-°C/BT,
yro Bblmie HopMmupyemoro TKII 45-2.04-43-2006 (02250)
«CtpoutenpHas TeruloTeXHUKa» MU BBeaeHHoro c¢ 01.07.2010 r.

2
sHaueHus — 3,20 m~-°C/Bt. CTeHOBas maHenb MOKa3aHa Ha PUCYHKE
2.

Pucynoxk 2 — CteHOBasi naHeb

Ha manenu creHOBBIE AEPEBSHHBIE YTEIUICHHBIE HAPYKHBIE U
BHYTpEHHUE I JOMOB  KapKaCHOro Tuma  pa3paboTaHbI
TEXHUYECKUE yCJIOBHs. bplna pazpaboTana MeTOaMKa MPOYHOCTHBIX
pacyeTOB KJIEEHBIX 3JIEMEHTOB CTPOUTEIBHBIX KOHCTPYKIIHA.

Heobxomumo oTMeTuTh, 94To MUHepanoBatHas tumra [1J1-50,
WCIIOJIb3yeMasi B JAHHOW NAHENIM KAK YTEIUIUTElNb, AaeT YCAaAKy U
co3/aeT «MOCTHUKH X0JI0a%, TeM CaMbIM Hapyuas
TENJIOTEXHUYECKUE CBOMCTBA KOHCTPYKLIUH. Tepmuueckoe
COIIPOTUBJICHHE Ha 3TOM YYACTKE H3MEHSETCA, WM Ha T[PaHULE
MAaTEPUAIOB C Pa3HbIM TEPMUYECKUM COIPOTUBICHHUEM BO3HUKAIOT
YCIJIOBUS, BBI3BIBAIOLME KOHJICHCALIUIO NIAPOB.

B cBa3u C BbllIECKa3aHHBIM PEKOMEHIIYEM B KauecTBE
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YTEIJIUTENS U30JISIMOHHYIO JAPEBECHO-BOJIOKHUCTYIO IJIUTY CYXOTO
cmocoba  mpeccoBaHus ~ corylacHo — Meroxy  Siempelkamp,
IIPOU3BOJACTBO KOoTOpoi ocBauBaerca Ha OAO «Mo3blppapesy.
CBolicTBa TUTUTHI YKa3aHbI B TabmuIe 2.

Taoauua 2 — CBoicTBa U30JIALMOHHON [JIATHI

CsoiicTBa [LIOTHOCTD, KI/M’
80 140 | 200
Hasnenne pu 10 % | EN 826 | «lla 20 120 | 200
Harpyske
Bogomnoraomenue EN 1609 | xr/m® wenpu-| 0,7 | 0,6
*) MEH.
TemmonpoBoanocts |[EN 13171 Bt/m+ | 0,037 | 0,045/0,050
(HOMUHaIbHOE K
3HAYCHUE)
bezonacHocThb EN 13501 Knacc E
BOCIUTAMEHEHHUS **)
IIpumeuanus

*) - ¢ BOJIOOTTAIKUBAIONICH MTPUCAIKOI;

*%) - ¢ MPOTUBOMOKAPHOH 3aITUTOH (B 3aBUCUMOCTH OT TJIOTHOCTH).

B kadecTBe CBA3YIOLIETO UCIOIB3YETCS U30LMUAHATHBIN KIIEH
MDI 6e3 no6aBok u n3oruanatHbeii Kieit MDI ¢ mjo6aBkaMu

Bo3moxxHo  QgopmupoBaHuMe ~ pa3MepoB  IOJ  3aKa3
IIPOU3BOIUTENICH ITAHEJIEH CTEHOBBIX Ul JIOMOB KapKaCHOTO THUIIA.

JUis 3auThl OT BO3MOXKHOT'O 0O0pa3oBaHMs KOHJEHCATa
NPUMEHSIETCd METOJ CO3JaHusl BEHTUIMpPYeMbIX (acanos. s
ylaJleHUs KOHJEHcaTa pa3padoTaHa KOHCTPYKLHUS CTEHBI C
BO3AYIIHOM mpocioikoi. IIpu wHCnonb30BaHMM BEHTWIMPYEMOU
MPOCTOWKH, TPOUCXOAUT TOpa3no Oojiee OBICTPOE BBICHIXaHHE
YTEIUIUTENS M CTEHBI, YTO NPUBOJIUT K YAYUIIEHUIO BO31yXO00OMEHa
U MOBBIIICHUIO TEPMUYECKOTO CONPOTUBIICHUS.

Pe3ynbpraThl pacdyera JAHHOM OrpakKJArOIIEd KOHCTPYKLUU
IIPUBEACHBI HUXKE.
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[TpuBeneHHbIN KO3 PHUIMEHT TEIUIONPOBOAHOCTH TEIIIOU30-
JISLIUOHHOTO CJIOS:
~0,18-0,98+0,045-7,12
v 0,98+7,12
ConpoTuBieHHe TeTIoNepeaade KOHCTPYKITUH:

Rm=—1 : 0,005 : 0,015 : 0,020 : 0,210 : 0,015 : 1 4,50 v2-°C/Br.
&7 021 029 0026 001 029 23

= 0,061 B1/(M-°C).

3a cyeT BETPOBOTO U TPaBUTALMOHHOTO JIABJIEHUS BO3IAYX
JIBUKETCS M3 OTBEPCTUS B HWKHEW dYacTH (acaga W BBIXOJUT B
OTBEpCTHE B BepXHel "acTu ¢acana. bnaronaps Bo3mymnrHomy 3a30py
BJIara MHTEHCHUBHO MCIAPSAETCS U3 YTEIUIUTENs] M C BO3AYLUIHBIM
MIOTOKOM BBIBOJMTCS W3 maHenu. U 3aKkpensieHus: MaTepuaioB B
CTCHE HCIONB3YIOTCA Pa3TUYHbIC MPOQUIN, KPOHIITEHHBI U APYTHe
neranu. [losToMy B HacTosiiee BpeMsl B KaueCTBE OOJHMIIOBOYHOTO
CJI0S. MOIYT NIPUMEHSTHCS PA3JUYHbIC IIAHENHW, IUIMTKA, JIMCTHI,
CPaHUT U Ipyrue MaTepuabl.

Jns npumanus OHO- W OTHECTOMKOCTH MPUMEHSIOTCS
KOHCTPYKTHUBHBIC U XUMHUYECKHE METObI 3a1IUThl. KOHCTpYKTUBHBIE
METO/IbI TPEACTABISIOT COOOW HCIOJIb30BAHUE IJICHOK, MOKPBITHIA,
9TOOBI TEM CaMbIM MPEIOTBPATUTH BO3MOYKHOCTH B3aMMOJICHCTBUS
[IaHEeIUW ¢ OKpyxkawoweh cpenou. Hapyxknas Berpo- u
BJIArOM30JSINMSL  MPENOXPAHSAET  YTEIUIMTENb OT  BO3JECUCTBUS
XOJIOJTHOTO BO3.lyXa, aTMOC(HEPHOH BJIard U CHEra, MPOHHUKAIOIINX B
BEHTUJIMPYEMBIH 3a30p TOJ] BHEIIHIOK OOJHIIOBKY, CIHOCOOCTBYET
WCHApEHUI0 BJArd M3 YTEIUIMTENA. BHYTpEeHHSs NapoU30JsALUs
MPEIOXPAHSAET YTEIUIUTENb U BHYTPEHHUE DJIEMEHTBI KOHCTPYKLIHHU
CTEHbl OT NPOHUKHOBEHHUS BJAard HM3HYTPU IIOMEIICHUS, a CaMO
IIOMEIIEHUE - OT MPOHMKHOBEHUS YaCTHULl  BOJOKHHUCTOIO
yTeIIUTeNs . XUMUYECKHE METOJbl 3alllUThl MPEACTaBISIOT co00i
BBEJICHUE B KOHCTPYKIMOHHBIA MaTepHUall CIIELUAIbHBIX BEIIECTB,
KOTOpBIE MPENOTBPALIAOT TOPEHUE W HE NPUTOAHBI I KU3HU
MUKpPOOPraHU3MOB H TpuOOB. [IpUMEHATHCS XUMHYECKHE METOMIbI
MOTYT B 3aBOJICKMX YCIOBUAX M Ha 00bekTax. CreayeT 3aMeTHUTh,
9TO Kapkac HEoOXOoauMo o0pabaThiBaTh TOJNBKO B 3aBOJCKUX
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YCIIOBHSIX, TaK KaK OH IOCTaBIsETCA Ha OOBEKTH B COOPaHHOM BHJIE.
Oruae3amuTHyI0 00pabOTKy BO3MOKHO IPOBOJIUTH HA OOBEKTE B
COOTBETCTBUH C TPEOOBAHUSAMHU HOPMATUBHOM JJOKYMEHTAIIHH.

OOecnieynTh  CTPOUTENBCTBO  OBICTPOBO3BOJUMBIX |
Ka4eCTBEHHBIX JIEPEBSHHBIX JOMOB KAapKaCHOI'O THIIA BO3MOXHO
TOJIBKO C  coOdrofeHMeM BceX TpeOOBaHMH  HOPMATUBHOU
JOKYMEHTAllMM NPUMEHEHHUS CTEHOBBIX IIaHEJNeH 3aBOJCKOTO
usrorosyieHus. [Ipy TpPOM3BOJCTBE CTEHOBBIX IAHENEW JOJKHBI
OBITh  COONIIONIEHBI TPEOOBaHUS MO OHOJIOTUYECKOW  3aIuTe
KOHCTPYKIIUH, KaK KOHCTPYKIIMOHHBIM ITYT€M, TaK U XUMUYECKHUM.
TennorexHuueckue  mapamMeTpbl  CTEHOBBIX  OIPAXIAIOIIMX
KOHCTPYKIIUHA JOJDKHBI OBITh HE HW)KE HOPMATHBHBIX. Takum
00pa3oM, JpeBECHBIC TEIIOU3O0JISIMOHHBIE IUITUTHI C YCIIEXOM MOTYT
OBITh HCIIOJB30BaHbl B KAPKACHOM JEPEBSIHHOM JIOMOCTPOCHUE U
YTEIUIEHUH OIPaXKJAIOIIUX CTPOUTEIbHBIX KOHCTPYKIIHH.

K BOIIPOCY NOJIYUEHUS IIJIMTHBIX MATEPUAJIOB
BbICOKOH MTPOYHOCTH

B.A. IIAMAEB, T.JI. MII[EHKO, T.B. EOFMOBA —
BOPOHEXCKHUU I'JITY

B Hactosimee Bpemsi (aHepa - IIMPOKO HCIOJIB3YEMBI B
MPOU3BOJICTBE MeOEH, BaroHO-, Cy/10-, CAMOJIETOCTPOCHHUH, CTPOU-
TEIbCTBE U T.J. - KOMIIO3ULMOHHBIM MaTepuarl Ha OCHOBE JpeBe-
cuHbl. Yaie Bcero OCHOBOM Ul M3TOTOBIIEHUS (paHEpbl BBICTYIAET
Oepe30BbIi LITIOH WK IITOH JIMCTBEHHBIX MOPOJI, Yallle BCEro Oyka.

Ha ceroansmnHuii neHb umeercss psii pabOT POCCHHCKHUX U
3apyOeXHBIX  HccenoBaTeNeil MO  BONPOCY  HCHOJIb30BaHMS
HaHOKpucTaumyeckoil nemttono3sl (HKL) ¢ nenbio momydenus
KOMIIO3MIIUOHHBIX ~ MaTe€pUaJOB HAa  OCHOBE  JIPEBECHHBI C
YJIy4IIEHHBIMHA CBOWCTBaMU.

Hanouentonosa - MaTepual, npeacTaBisiomuii co6oit Habop
HAaHOPa3MEpPHBIX BOJIOKOH LIEJUIIOJIO3bl C BBICOKMM OTHOLLIEHUEM
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CTOPOH (JIMHBI K MHMpHUHE). TUIINYHAS MIUPUHA TAKOTO BOJIOKHA - 5-
20 HM, a IpoAoIbHBIN pazmep BapbupyeTcs 0T 10 HM 10 HECKOJIBKHUX
MUKPOH.

Llenpto  HacTosAmied  paboTBl  SBIsSIETCS  TOJy4YEHHUE
BBICOKOTIPOYHOH (paHepsl u3 O6epe30BOro IINOHa, MO MPOYHOCTU HE
TOJIBKO TpeBocxosiield Qanepy u3 Oyka, HO W TNPEBOCXOASIICH
danepy M3 KaHAJCKOTO KIEHA, HMCIOJIb3YeMYIO AJsl MPOM3BOJACTBA
CKelTOOpA0B U mTaHLPOPM.

MonudunupoBanre  IpeBeCHHBI  Oepe30BOro  IIMOHA,
AKTUBUPOBAHHOW HAHOKPUCTAJUIMYECKON LEJUIIOJI030H, I103BOJISAET
MaKCHUMaJIbHO YBEJIMYUTh Npo4HOCTh (hanepel B 1,5 pasza [1-3],
MOAU(UIMPOBAHNE MACCHUBHOW JIPEBECHHBI Oepe3bl METOJ0OM
npeccoBaHus [4-6] yBenmuuBaeT npo4yHOCTh B 2 pa3a. CoueraHue
TUX JBYX CHOCOOOB, TO e€cThb KOMOHMHHMpOBaHHass 0OpaboOTKa
6epe3oBoro mmona HKI[ u mpeccoBanmem B mpenene Morya Obl
oOecrieunTh yBeIMUYEHHE Npo4YHOCTH ¢aHepsl B 3 pasza. Torna
NOSIBUJIaCh OBl  BO3MOXHOCTb YBEJIIMYMTH CPOK IKCIUTyaTalluu
mraHingopM Juis paspe3aHust kaptoHa c¢ 17 Tteic. 1o 50 ThIC.
00OpOTOB, a sl CKEHTOOPJOB TOJHOCTBIO HCKIIOYUTH HMMIIOPT
KaHaJICKOTO KJIEHa, CTOMMOCTh KoToporo B 10 pa3 Bsiiie 6epessi [7].

Jis  SKCnepuMEeHTOB OB MOJTOTOBJIEHBI  CIEIYIOIIUE
UCXOJHbIE MaTEpUabl:

- mmoH Oepe3oBbld, pazmepamu 300%300 mwm, ToimuHOU 1,5
MM U BJIQKHOCTHIO (8£2) % 6e3 BUAMMBIX 1e(heKTOB;

- mroH OykoBbIH, pazmepamu 300%300 MM, TommuHOK 1,5 MM
U BJIQXHOCTBIO (8+2) % 0e3 BUIUMBIX J1e(heKTOB;

- kel kapbamuaodopmanbaeruanblil cyxoi Jowat 950.20;

- TUAporenb HaHOKpucTasumdeckor wnemmonossl (HKI), ¢
pazmepamu yactull 100-400 aMm, koHuenTpanueit 0,2, 0,4, 2 u 4 %.

Jnst  BBINOJNHEHWsT  DKCIEPUMEHTOB  KCIOJIb30BAJINCH
creaytomee 006opynoBaHue U NpuOOpHI: mpecc ruapaBindeckuid [1-
474A c ycunmuem 100 T ¢ oOorpeBaeMbIMM IUIMTAMH; YCTaHOBKa
ynbTpa3zBykoBas Y3K 4-101 ¢ pabGoueii uactoroii 21 kI'1; ycTaHoBKa
MMITYJIGCHOTO MarHuTHOro mojs UMII-1 manpskersocTsio 18:10°
A/m; aBroknas BKP-0,5 ¢ naBnenuem 10 4 atM; Bechl 3JIEKTPOHHBIE
BKJI-11; wrranrenuupkyns no F'OCT 166-89 ¢ uenoit nenenus 0,01
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MM; ucneItTarenpHasg mamuHa 1o 'OCT 7855-74 ¢ MakCUMalabHBIM
paspymatomumM ycutueM 10 5000 H (500 kxrc); mpucnocobsienue ams
3aKkperuieHus 00pas3loB; crakaH JuamerpoM 150 mm s
3aMauynBaHUs 00PA3IOB.

beina mocraBieHa cepus U3 JECATH OIBITOB, KAXKIBIM W3
KOTOPBIX IOBTOpSICA TpH pasa. JUIgd 4YacTUYHOM  3aMEHBI
KapOaMu0(pOpMaNBICTUAHON CMOJBIL, B HEKOTOPBIX  OIBITax
UCTOJb30BaJIaCh ~ HAHOKpHCTAUIMUecKas  newmonosa.  Kuei
HAHOCHWJICS Ha LITOH PYYHBIM POJIMKOBBIM pacnpezaenureneM. Pacxon
K7Ies BO BCeX oOmbITax coctamsut 160 r/m%. Ilaker (ameps
dbopMupoBaincss TakuM 00pa3oM, YTOOBI HAMPABICHHE BOJIOKOH B
mrnoHe  ObUI0O  B3aMMHO  MEPHEHIUKYISIPHBIM B KaXIOM
MOCIEYIOEM CJI0€ ILIMOHA. DTOT HPUHIMII PACHPOCTPAHSIICS Ha
BCE OIIBITHI.

bbun mpoBeneHbl MCCIENOBaHMUs Ha OIpenesieHue npezaesa
MPOYHOCTU IPH CKAJIBIBAHUHU IO KJIEEBOMY CIIOIO (haHephl, Mpejeria
MPOYHOCTHU MPH CTATUYECKOM HU3THOe M MOAYINS YIPYrOCTH (haHEepHl.
Ot0op M MOArOTOBKAa OOpa3LOB, MX HCIBITAHUS TNPOBOAMINCH B
cootBercTBUU co cranpaptamu ['OCT 9620-94, I'OCT 9624-93 u
I'OCT 9625-87 (CT COB 2378-80).

IIpu mpoBeAeHUH SKCIIEPUMEHTOB Bce 0OOpasubl (aHepbl
OBUTH BBLICPIKAHEI B TeueHHe 2 Hejeb npu Temmeparype (18+2) °C
Y OTHOCHUTENIHOU BIAXKHOCTH (65+5) % mepen ucCtbITaHueM.

B Tabnuue 1 npuBeaeHs! pe3yabTaThl UCTIBITAHUN Pa3TUYHbIX
BUJIOB (haHEephl Ha Mpees MPOYHOCTU TPU CTATUYECKOM H3ruoe,
MIla u moxyne ynpyroctu E,sr, I'Tla.

Kak BugHO W3 Tabmuisl 1, Moaynb ympyroctd OyKOBOM
¢daHepsl HaMHOTO BbIlle, uYeM Oepe3oBoil. OOpaboTaHHBIN
yABTPa3BYKOM KJI€H, B COCTaB KOTOPOI'O BXOJHUT THJAPOTelb
HAaHOKPUCTAJUIMYECKON  IIEJUTIONO3bI,  YBEJIMYMBAET  MPOYHOCTH
Oepe30Boil (paHepbl MPU CTATHYECKOM M3THOE, HO MPOYHOCTH
OykoBoil ¢aHepsl He pgocturaer. JlomoiHWTEnpHas o0O0paboTKa
6epe30Boii (haHepbl UMITYJILCHBIM MAarHUTHBIM TOJIEM J1aeT 3HAUYEHUS
npezena Npo4YHocTy npu cratndeckom u3rude 118 Mlla. MuTepecHo
OTMETHTb, YTO IMpeccoBaHHe OyKOBOH (aHepbl HE3HAYUTEIHHO
YBEIMYMBAaET IPOYHOCTb, TOI/Ia Kak sl Oepe3oBod  (aHepbl
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Ta6muua 1 - Pe3ynbTaThl HCTIBITAaHUI Ha ONIpeIesIeHUE Mpejiesia MPOYHOCTHU MPU CTATHYECKOM
*
u3rude ¥ MoJyssl yupyroctu (aHepsl .

Bun danepsi, xapakrep

[Ipenen npounocTu

Mogyns ynpyroctu

Ne omnbiTa 06DaBOTKI IIPU CTATUYECKOM IpH CTaTHICCKOM
P I/I3I‘I/I6e , MlIla H3FI’I6€, En3r, I'Tla
1 bykoBas danepa 115 10,86
bepesoBas danepa 82 8,21
4 Bepesosas danepa, HKLI 2%, 103 9,68
yJIBTPa3ByK :
Bepesosast danepa, HKLL 2%,
> yiIpTpa3Byk, MMII s 7
6 byxoBas ¢anepa, 119 13,15
IpeCCOBaHHAs
7 bepesoBas danepa, 185 20,24
IpeCCOBaHHAsA ’
2 bepesosas danepa, HKI] 87 9,66
0,4%, ynpTpa3Byk ’
9 Bepesosas panepa, HKIL 4%, 103 10,22
yJIBTPa3ByK :
0,
10 Bepesosas danepa, HKLI 4%, 109 9,91

yabTpassyk, UIIM
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Tabnuua 2 - Pe3ynbraTsl HCHIBITAHUH HA OIPEIETICHHUE Mpeiesia IPOYHOCTH MPH CKaJIBIBAHUU (haHepHI 11O
*
KIIEEBOMY CIIOIO .

Pazmeps! mmomanu
Ne CKaJIbIBaHUA CM (M) Pmax, Texs Xapaxrep
OIIBIT
KI'C MIIa paspyLIeHUs

a 1 b

1 4,03 1,24 110 2,1 Hannuune npeBecHbIX BOJIOKOH

3 42 131 90 1.6 YacTU4HO NPUCYTCTBYIOT
JPEBECHBIE BOJIOKHA

4 4,07 1,25 103 2,0 Pazpymenue no kiero

5 4,05 1,2 151 3,0 Pazpymenue no kiero

6 4,1 1,25 237 4,6 Pazpymienue no kiero

7 39 1,2 264 5,6 Pazpymenue no kiero

" Cpennee aprudMeTHIecKoe o 6 06pasmam.
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IIPECCOBAaHNE YBEIMYMBAET €€ IPOUYHOCTH B JBa paza - ¢ 82 no 185
MlIla. U3menenne conepxanus ruaporenst HKI ¢ 2 % no 4 % He
BbI3bIBACT YyBenuueHus mnpouyHoctu. Baenenme HKI[ B Manbix
kommyectBax (0,4 %) He maet a3pdexra yBeauueHUs] MPOYHOCTH.

B nenom nansele TaObmuipl | Mo MPOYHOCTH MpU U3rude
COIVIACYIOTCSI C JAHHBIMM Ta0uuibsl 1 1O TPOYHOCTH TIPHU
CKaJIbIBaHUU BJI0JIb BOJIOKOH I10 KJIEEBOMY CJIOIO.

B tabnuie 2 npuBeaeHb! pe3yabTaThl UCTIBITAHUN PAa3IUYHbIX
BUJIOB TIOJY4YE€HHOW (haHeppl Ha MPOYHOCTh CKICUBAHHS MpPH
CKaJbIBAHUU [0 KIEEBOMY CIOK Te, MIla. Hcenbsitanuro
MOJIBEPIIIMCH 00Pa3ibl U3 OnbITOB Ne 1-7.

Kak Bupno u3 tabmuipsl 2, oOpasisl Oepe3oBoii QaHepsl,
M3TOTOBJICHHBIE C HCHOJB30BaHHEM 0OpabOTAHHOTO YIBTPa3BYKOM
KJIes, B COCTaB KOTOPOT'O BXOJAWJ TMAPOTelbh HAHOKPUCTAITMUECKON
LEJUTIONIO3bl, W JIOMOJHUTEIBHO 00paOOTaHHBIE HMMITYJIbCHBIM
MarHuTHBIM TosieM (ombIT Ne 4), oOnamaror Oojiee BBICOKUMHU
($U3NKO-MEXaHUYECKUMHU XapaKTePUCTHUKAMU: TIpeAea HPOYHOCTH
(aHepsl pHU CKAIBIBAaHUHU T10 KJIEEBOMY CIJIOIO yBesanuuBaercs 10 3,0
MIla (mpu npounoct OykoBoii panepsr 2,2 MIIa).

YnupeccoBka 6ykoBoii ¢anepsl Ha 19 % mo3Bossier B 2,2 pasa
YBEIUYUTh €€ MPOYHOCTh 10 CPABHEHHUIO CO CTAaHAAPTHOM OYyKOBOMH
¢danepoit (ombIT Ne 6), 9TO MO3BOJIIET PEKOMEHIOBATH ATOT CIOCOO
JUIE M3TOTOBJIEHUS IITaHI(OPM (MATpHUIl KPEIUIEHUS HOXeH) s
packpost KapToHa.

CouetaHue MHCIOJIB30BaHMA B COCTaBE KIS THIPOress
HAaHOKPUCTAJUIMYECKON LEeJTI0I03bI U TpeccoBaHus (ombIT Ne 7)
YBEJIMUYUBACT NpeAes MPOYHOCTH NPU CKAJBIBAHHMHM IO KJIEEBOMY
cioto 6epe3oBoil panepsl B 3,5 pasza. Takum 006pazom, peccoBaHHas
Oepe3oBas ¢aHepa MO MPOYHOCTH NPH CKAIBIBAHUU 1O KJIEEBOMY
cioto (5,6 MIla) cooTBETCTBYET APEBECHBIM CIIOMCTBHIM IJIACTUKAM U
peBOCXOAUT OyKoBYIO (aHepy B 2,5 pasza, ¢aHepy U3 KaHAJCKOTO
kieHa (3,2 MIla) - B 1,75 pa3za.

BriBoabI
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1 OO6pa3usl  Oepe3oBoil  (aHepsl, H3rOTOBJIECHHBIE C
UCIOJb30BaHMEM 00pabOTaHHOTO YIBTPA3BYKOM KJI€sl, B COCTaB
KOTOPOTO BXOIMJ THIPOTeIb HAHOKPUCTAIIMYECKON LIEIITIONO3bI, U
JOTIOJTHUTENIPHO 00pabOTaHHBIE HMITYJbCHBIM MAarHUTHBIM IOJIEM,
o0nagaroT 6onee BBICOKMMU (bU3NKO-MEXaHUIECKUMHU
XapaKTePUCTUKAMU: TIpesie] NPOYHOCTU (paHephl MpPU CKAJIBIBAaHUU
Mo KjieeBoMmy cioio yeenuuuBaercs a0 3,0 Mlla (mpu mpouHocTH
OykoBoii (hanepsl - 2,2 MITa).

2 YmpeccoBka OykoBo#i (hanepsl Ha 19 % no3Bossier B 2,2 pasza
YBEIUYUThH €€ MPOYHOCTh 10 CPABHEHHUIO CO CTAHAAPTHON OYyKOBOMH
¢daHepoii, UYTO TO3BOJNAET PEKOMEHIOBAaTh JTOT CIOCOO s
M3TOTOBJICHUS IITAHI(GOPM (MATpHUILl KpEIJICHUs HOXKEW) i
packpost KapToHa.

3 CoueraHue HCHOJIB30BAaHUS B COCTaBE Kiesl TUIAPOrels
HAaHOKPHUCTAJUIMYECKON IEJUII0JIO3bl U IPECCOBAHUS YBEIUYHMBACT
npezies MPOYHOCTH MPH CKaJIbIBAHUM IO KJIEEBOMY CIIOI0 Oepe30BOi
danepsl B 3,5 pasa. Takum oOpa3om, mpeccoBaHHas Oepe3oBas
(daHepa MO MPOYHOCTH NPU CKAJIBIBAHUHM TO KiIeeBOMy ciioto (5,6
MIIa) CcOOTBETCTBYET JAPEBECHBIM CJOUCTBIM IUIACTHKAM U
PEeBOCXOUT OyKOBYIO (aHepy B 2,5 pasza, ¢aHepy U3 KaHAJICKOTO
kieHa (3,2 MlIla) - B 1,75 pa3za.

4 Ucnonb3oBaHue OOpaOOTAaHHOTO YNbTPAa3BYKOM Kies, B
COCTaB  KOTOPOTrO BXOAWUT THUAPOTENb HAHOKPUCTAJUIMYECKOM
LEJUTIOJIO3b], YBEIMYMBAET MPOYHOCTh Oepe3oBoil (aHepsl mpu
cratTuueckoM u3rube. JlonmomHurtenbHas o0paboTka Oepe3oBoit
(daHepsl UMIYIbCHBIM MAarHUTHBIM TOJIEM JaeT 3HAa4YeHUs mIpezaesa
NPOYHOCTHU NpH cratudeckoM u3rude 118 Mlla. IIpenen npounocTtu
Opyd CTaTMYECKOM M3rube TmpeccoBaHHOW Oepe3oBoil  daHepbl
BO3pAcTaeT B JIBa pasza IO CPAaBHEHHIO CO CTaHIApTHOM Oepe3oBoi
banepoii.

Crincox nureparypbl
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AMMWHOIUIACTBI 13 OTXO40B ;
JEKOPATHUBHBIX BYMAXKHO-CMOJIAAHBIX IIVIEHOK

U.A. TAMOBA, 3.C. YEPHBIIIIEBA — CIIGIJITY
um. C..M. KHUPOBA

[{enbto paboTHI sBIsIETCS NodydeHne amuHomnactoB (All) uz
OTXOJIOB JICKOPATUBHBIX OyMakHO-cMOJISHBIX TeHok (BCI). Takue
OTXOAbI  O0pa3yloTcsi B 3HAUUTENBbHBIX  KOINUYECTBaX  Ha
MPOU3BOJICTBAX JIEKOPATHUBHBIX OYMa)XHO-CJIOUCTBIX TIJIACTUKOB
(ABCIT) wm mpu otgenke npeBecHbix 1mauT (JI) wmeTomom
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JAMHUHHUPOBAHUS W Ha HUX cOOp W yTWwiIM3auuioo TpeOyroTcs
3HA4YMTENbHbIE 3aTpaThl. B naHHOW paboTe MCIOIB30BATU OTXOJBI
BCII, xoTopsie o0pasyrorcs Ha OO0 «3aBOJI CIOUCTHIX TUTACTUKOBY,
U Ha uX cO0Op U YTHIU3ALUIO TPEOYIOTCS 3HAYUTEIbHBIC 3aTPaThI.

Hexopamuenana BCII nnsa JIbCII mno cBoemy cocTaBy
HE3HAYUTENIFHO OTIMYaeTCs OT COCTaBa AaMMHOIUIACTOB: TAaKKe
COJCPKHUT O€JIeHyI0 CYIb(QUTHYIO UEIUII0N03y U IMPOMUTOYHYIO
cmony KMa®C umu MndC. OcobeHHOCTh MPOMUTOYHBIX CMOJI,
NpeJHAa3HAYEHHBIX JJISI M3TOTOBJICHHUS JEKOPATHBHBIX IUIEHOK Ha
OCHOBE OyMmaru, 3aKJI04aeTcsi B TOM, YTO CHHTE3 CMOJ MPOBOAUTCS
0e3 BaKyyMHUPOBAaHHS, JO HHU3KOH CTENEHU IOJIUKOHICHCAINH.
MonekynsipHass macca MpOnUTOYHbIX cMoia - 320...410 atoMHbIX
eIMHuIl, Temreparypa pasmsrueHus - 50...80 °C, BA3KOCTH CMOJIBI
o B3-4 — 13...14 c. [loaTromy Takue cMOJIbI IIpaBUJIbHEE HA3bIBATh
IIPEIKOHEHCATaMU.

[IponuranHyo Oymary cymar Ipu MSTKHX PeXHMax, YTOObI
COXPAaHUTh 3HAUYUTEIBHOE COJEpKAHUE pPACTBOPUMOM, T.€. HE
OTBEP)KAEHHON M PEaKIIMOHHO CIIOCOOHON CMOJIBL. DTO HEOOXOIUMO
s Toro, utoOsl mpu  mpeccoBanuu JIBCIT  oGpasoBancs
MOHOJIUTHBIA MaTephal ¢ BBICOKUMH (DU3UKO-MEXaHUYECKUMU
CBOMCTBaMH, a npu JamuHupoBanuu JIII n€Hka BEIOJIHIIA POJIb U
KJIesl, ¥ 3aIlUTHO-IEKOPATUBHOIO OKPHITHS [1].

Amunonnacmer (All) — 5TO TIACTUYECKHWE MAacChl, B
KOMIIO3UILIMU KOTOPBIX MCIIOJIb3YIOTCSA MPEIKOHICHCATHI KapOaMHI0-
u MenamuHopopmanbaeruaabix cMoi (KOC u MadC) B konuyecTBe
30...40 macc.%, B KauecTBe HANOJHUTENIS — CyIb(HUTHAS
orOeneHHas wneimmoio3a. B cocraB  All  BXOAAT NUIMEHTHI,
KpacUTEU, CMAa30YHbIE BEIIECTBA U KAaTaIU3aTOPbl OTBEPKACHHUS [2].
N3 AIl u3roToBIAIOT AETANU PA3IUYHOTO 3JIEKTPOOCBETUTEIBHOTO
00OpyJOBaHUS: BBIKIIOYATENH, INTEICEIH, PO3ETKH; KOopmyca H
TpyOkHu TeneOHOB; JeTadl OBITOBBIX 3JEKTPHUYECKUX HPUOOPOB;
rajaHTepeiHble, KaHLEISIPCKUE, MOCYIO0X03IiCTBEHHBIE M MHOTHE
Apyrue u3fenus Imumpokoro morpebienus. All  cocraBisor
3HAYUTENbHYIO YaCTh BBIMYCKAEMBIX PEAKTOIUIACTOB: OOJIACTH HX
NPUMEHEHHs TOCTOSIHHO pACIIUpSIIOTCS Oyiarofapsi JeIIeBU3HE U
JOCTYIHOCTH CBHIPbsI JIJIsl CHHTE3a CBS3YIOUIUX BemecTB [3].
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IIpouecc npousBoxacTBa npeccmarepuana ans All noBoibHO
JUTUTENIbHBIN, TpeOyeT MPUMEHEHHUsI pa3Ho00pa3HOro 00o0pyI0BaHUS.
N3roToBnenue mpeccrnopolika BKIIOYAET MHOTHE TEXHOJOTHYECKUE
omepauuM M COCTOMT M3  CICAYIOIIMX  CTaJAui:  CHHTE3
KOHJICHCALIUOHHOTO pacTBopa; MPOIHUTKA HATIOJTHUTEIIS
KOHJICHCALlUOHHBIM ~ pacTBOPOM; CYIIKa IIOJyYEHHOM  Macchl;
U3MENbYEHUE MACChl; IPOCEUMBAHUE IIPECCIOPOINKA; YIAKOBKa.
®du3nko-mexaHnueckue cpoiictsa o0pasnoB All, u3rorosisiemMsIx c
Pa3IMYHBIMU CMOJIAMHU, TIPEICTABIICHbI B TAOIHIE 1.

Tabmuia 1 — OcHOBHBIE CBOIICTBA aMUHOTLIIACTOB [2]

Ilokazarenu K®C MndC
[L10THOCTD, KI/M’ 1450...1500 1450...1500
[Tpounocts mpu uzrude, MIla 70...100 80...100
'V nenpHas BI3KOCTD, KI[>1</M2 6,5...9,0 7,0...9,0
Bomonornomenue 3a 24 4, % 1,0...1,5 1,0...1,5

Taxkum 06pa3oM, U3MenbYEHHBIE 0TXObI 1eKOpaTUBHBIX BCII
npousBojactBa JIBCII, koTopble 1O CBOEMY KOMIO3UIIMOHHOMY
cocraBy uJaeHTHUHbl All, MBI HCHOJB30BaIM B  KadecTBE
mpeccMarepuana A M3rOTOBJIEHHMS METOJO0M KOMIIPECCHOHHOTO
NPECCOBaHMUSA  CTaHAAPTHBIX  OOpa3loB  JAJs  MCHBITAaHHM.
Wcmnonp3oBanu OTXOJIbI JIEKOPAaTUBHBIX BCII OJHOTO
IIPOU3BOJUTENS, HO Ppa3HbIX IO BPEMEHU HX U3TOTOBJIECHUS:
HenaBHUX mnoctaBok (1 Bapuant) u orxomoB BCII, koTtopsie
00pa3oBaMuCh Ha MPOU3BOJCTBE U MOJITOJAa XPAHUIHCh B OTKPHITOM
Bune (2 Bapuant). M3menvuenue BCII mpoBomwiu B ObITOBOH
KO(eMOJIKE POTOPHOTO THUIIA; MPOCEHBAIN MOPOIIOK Yepe3 CHUTO C
pazmepamu siueek 0,5 MM M IOJTydyeHHBIE OPOIIKH UCIIOJIB30BAIU B
JAJIbHENIINX UCCIIEOBaHUSIX.

JUist u3y4eHus: )KU3HECTIOCOOHOCTH CMOJIBI, COJIepIKalleics B
BCII, Oputa pa3paboTana creuuanbHas MeTOJUKa. Vcrosb3oBanu
METOJUKY ONpEIeNCHUs COJEpKaHUs BOAOPACTBOPUMOH (pakiuu,
pa3pabotannyro OOO «3aBon Hesckuii JlamuHaty», a B QuibTpare
[0 METOLYy XUMHYECKOIO aHajgu3a HEpPACTBOPUMBIX  CMOJ
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ONpeNeNsiii  cojepkaHue  cBoOomHOro  Qopmanpiaeruga |
KOJIMYECTBO T'MAPOKCUMETHIBHBIX Ipynn [4]. Pe3ynbrarsl aHanusa
BCII nByx 00pa3ioB npencTaBiieHsl B Tadnuie 2.

Tabmmua 2 — Pe3ynbraThl aHanmu3a OyMa)KHO-CMOJISTHBIX
IJICHOK
ITokazarenu O06pa3sisl
1 2

KonuyecTBo neryunx Bemects, %o 4,8 4,8
OO0111ee KOJIMYECTBO CMOJIBI, % 57,3 57,1
KonunuecTBo pactBopuMoii cMoitbl, %o 68 67
Copepxanre cBOOOTHOTO 1,9 0,85
dbopmanbaeruaa, %

Coneprxkanuie TuIPOKCUMETHIIHLHBIX 8,5 5,5
rpynm, %

[TosmydeHHbIe TaHHBIE CBUETENBCTBYIOT O TOM, YTO 00pa3Ibl
OJIHOTO IIOCTaBLIMKA, HO JOCTaBJIECHHbIE Ha 3aBOJ B pa3IU4HOE
BpeMsl, HE OTVINYAIOTCS OOIIUM KOJTMYECTBOM CMOJIBI M COJIepKaHHEM
e pacTBOPUMOM YacTH, M HpU ITOM OOHAPYKEHO pa3IHUYHOE
COJCpKAaHWE  THIPOKCUMETHJIBHBIX  TPyNIl U CBOOOIHOTO
dopmanpaeruga. [lo cBowM cBoiicTBaM MIEHKA, KOTOpas MOJTO1a
XpaHWIach B OTKPBITOM BHJE, HE3HAUUTEIbHO OTJIMYAECTCA OT
IJIEHKU HEIABHEH MOCTABKU.

Pe3ynbrarsl XUMHUYECKOTO aHaJn3a HO3BOJISIOT
IPEIOI0KHUTh, YTO OTXObI 00pa3na 1 u 2 MOTyT NPUMEHSTHCS JUIS
IPEeCCOBaHMUSA aMHMHOIUIACTa. MOXHO OBUIO  OXHAATh, UTO
3HAYUTEIILHOE coJepKaHue pacTBOpUMON CMOJIBI U
peakironHocnocoOusix —CH,OH rpynnm obecriedaT mpoYHOCTH
KOMITO3ULIMOHHOT'O MaTepuaia.

JUia  u3ydyeHus  napamempog  uzzomoeénenus  AIl
UCTOJB30BATM  ABYX(AKTOPHBIM  OKCIIEPUMEHT, B  KOTOPOM
NEpEeMEHHBIMU  (aKTOpaMu SIBJISIFOTCA TEMIeparypa W yJelbHas
HPOJIOJKUTEIBHOCTh TipeccoBanmsi. Huxauit yposens — 130 °C;
BepxHuii ypoBeHb — 160 °C, HWKHHN YpOBEHb YIEIbHOM
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npoaopkutenbHocTH — 30 c¢/mMm, BepxHuid — 120 c/MM roroBoro
IUTACTHKA NPU TIOCTOSIHHOM JAaBiieHuH, paBHoM 70 MITa.

IIpunuMaem ciienyromue KoJ40BbIe 3HAUCHHUS:

Xi—  TeMmeparypa  IPECCOBaHUs, Xo— yaelbHas
IIPOIOJKUTEIILHOCTD IIPECCOBAHUS;

—1 — HIWKHUI ypoBeHb, +1 — BEepXHUM YPOBEHbD;

Y — mpousHocTs npu u3rube, Mlla; Y,— BojonoriomuieHue 3a
24 4, %.

Tabnuna 3 — Marpuiia niaHupoBaHUs 2?

H0Mep X, Xy X5 XX, Y, Y,
OIlbITa
1 +1 -1 -1 +1 111 1,27
2 +1 +1 -1 -1 115 1,37
3 +1 -1 +1 -1 99,3 1,17
4 +1 +1 +1 +1 91,9 0,99

[Tonyunnu cnepyroliee ypaBHEHUE PErPECCU:
Y= 104,3-34,8X,+11,4X,X,. (1)

VYpaBHEeHUE perpeccud NPOBEPEHO Ha aJEKBaTHOCTh IO
kputeputo Dumepa. AHanM3 ypaBHEHHUS IIOKa3bIBaeT, 4YTO Ha
MPOYHOCTh  IUTACTUKOB  OKAa3bIBAIOT  BIUSHUE  TeMIleparypa
MpPEecCoOBaHUA W B3aWMHOE  BIMSHHE  TEMIEPaTypel |
MPOJIOJKUTENLHOCTH TPeccoBaHus Bomomornomenue o6pasiioB He
3aBUCUT OT U3MEHSAIOMINXCS MApaMETPOB MPECCOBAHMUS.

Jliss BBISIBIICHUS ONTUMAIBHON TeMIEpaTyphl MPECCOBAHUS
M3TOTOBUIU OO0pa3lbl NpU MPOJOHKUTETBHOCTH TpeccoBaHus 30
c¢/MMm u Temneparypax 130, 140, 150 u 160 °C. Jlanubie (usuko-
MEXaHUYECKUX UCTILITAHUH MPEICTAaBICHBI HA PUCYHKE 1.

JlaHHBIE pHCYHKA TIOKa3bIBAIOT, YTO TPU TeMIepaType
npeccoBanus 140 °C 00pasipl MMEIOT HAWJIydIlHe II0Ka3aTeIu
MPOYHOCTH MpU u3rube, BOJOIMOIIONICHUE TMPU JAIbHEHUIIEM
MOBBIIICHI U TEMIIEPATYpPhl CHIDKACTCSI HE3HAYUTEIBHO.
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DU3UKO-MEXaHUUECKHE UCIIBITAHUS 00pa3ioB,
M3roToBJIeHHBIX U3 MOpoIkoB bCII 1-ro u 2-ro BapuanTos (Tabnuna
4), nokasanu, yto cpok xpaHeHus orxonoB BCII He Biusger Ha
¢usnko-mMexannyeckue nokazarenu All B mpoBoguMom nuamnazoHe
UCCIIEJOBAHUM.

W.% 1.2 120 G, MIIa

- 115

‘ . TT0

) 105
\l > i

0.9
\- 95
90

0.8

130 140 150 160
T.0C

1 — paspymaroriee HanpsHKEHUE MpU U3rude; 2 — BOJOIOTIIOIEHNE

Pucynox 1 — IIpouHOCTh ¥ BOJOIOTJIOIIEHHE 00Pa3IOB B
3aBHCUMOCTH OT TeMIEpaTyphl IpeccoBaHms 00pa31oB

Taobnuua 4 —Du3znKo-MeXaHNYECKUE nokazarein
MOJIyYEHHBIX 00pa31oB

ITokaszarenu BapuaHTbl
1 2
[L1oTHOCTD, KI/M’ 1450 1470
[Tpounocts npu uzrnde, MIla 104,3 100,3
Bononornomnenuesa 24 1,% 1,0 1,0
Y napHasi BSI3KOCTb, KI[)K/M2 7,0 6.8
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Kak mnpasuno, B komnosunuio All BBomsT pasnnyHble
TUIACTU(UKATOPBI /TS [IPECCOBAHUS  M3JEIUM  CIOKHOU
KOH(UTypaIHH.

Jlnst u3yveHus: BAMSIHUA TutacTudukaropa Ha cBoiictBa All B
KOMIIO3ULIMIO BBOJAWJIM TOPOLIOK MAaparoiyosicyibpaMuia B
komudectBe | % oT Macchl copepikareiics B HEM cMoibl. OOpasiibl
npeccoBaiu npu temmeparype 140 °C, ynensaom nasnenuu 50 u 70
MlIla u ynensHOM npogosmkuTensHOCcTH 30 ¢/MM roToBoro oopasna.
B Tabnuue 5 mpexncraBieHbl pe3ynbTaThl (PU3MKO-MEXaHUYECKUX
UCHBITAHUN TOJYYEHHBIX 00pa3lloB, KOTOPBIE CBUAETEIBCTBYIOT O
TOM, YTO BBEJIEHHEM B KOMIIO3UIHUIO IUIACTH(UKATOpa MOKHO
CHM3HTD JIaBJICHUE MIPECCOBaHUs 03 yXyIIECHUs] OCHOBHBIX CBOWCTB
IJIACTHUKOB.

Tabmuua 5 — BriusiHue naBiaeHus MpeccoBaHUs Ha CBONCTBA

AIl
[Toka3arenu JlaBiieHne npeccoBaHusl,
MlIIa
50 70
[L10THOCTD, KI/M’ 1430 1450
[Tpounocts npu uzrnbe, MIla| 1043 100,3
Bonxonornomenue 3a 24 4, % 1,0 0,9
Y napHast BSI3KOCTb, KI[)K/M2 7,1 7,3

[TpoBenéunplii 00bEM paboThl mo wu3rotosineHuo All u3
n3Menb4€HHbIX 0TX070B BCII mo3Bosisier cuutarh ONTUMaTbHBIMHU
napaMmerpamu usrorosienus All cnenyromue:

- Temrieparypa npeccoBanust — 140 °C;

- yZienbHas IpOA0JDKUTENBHOCTD TpeccoBanus - 30 ¢/MM;

- BII&KHOCTb, HE 0osee — 5 %;

- yaenpHOe naBieHue npeccopanusd — 50 MITa.

BreiBOABI
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[TokazaHo, 4TO U3MENBbYEHHBIE OTXOJbl JEKOPATUBHBIX OY-
MaXHO-CMOJISIHBIX ITUIEHOK MOTYT MCIOJIb30BaThCs JJIsl TIPECCOBAHUS
All, npu 3TOM COKpalaroTCsl 3aTpaThl HAa YTHIIM3ALMIO OTXOJOB, a
nopowku U3 BCII ABAAIOTCA XOpOWINUM CBIPBEM Il U3TOTOBJICHUS
Pa3IMYHBIX W3JENUil, COOTBETCTBYIOIIMX 110 CBOMCTBAM TpeOOBaHH-
sam 'OCT 9959-80, npeabsiBisieMbIM K aMUHOILTIACTAM.
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TPAJULIVSI 1 THHOBAIIU

JI.B. 'PAYMAH - 340 «bBE30OIIACHBIE TEXHOJIOI' M »

[Tpombiniennas rpynna «bezonacueie Texnomnoruu» Oeper
CBOE Hauajao OT OJJHOMMEHHOW KOMIaHHH, KOTopas Obuia oOpa3oBa-
Ha B 2000 . ¥ 3aHMMAaNach CTPOUTEIBCTBOM «IOJ KJIFOU» YCTAHOBOK
cuHTe3a (popmanbaeruia U MexXoB CMOJI. B To Bpems cuTyaius c
HKOJIOTHYECKUMHU TPeOOBaHUSMU K CHHTETHYECKHM CMoOJaM ObLia
MHOM, ueM ceroans. HecMoTpss Ha TO, 4TO mepexoj MIUTHON Mpo-
JIYKIWU 3alaJHbIX MPOU3BOAUTENEH Ha Kiacc amuccuu El Hauancs
emte B 80-x rogax XX Beka, MexayHapoJHOE areHTCTBO MO M3y4e-
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HUIO paka Toiabko B 2004 roay MU3MEHWIO CTaTyc (opMaibaeruia ¢
«BO3MOYKHO, KaHLIEPOT'€HHBII» Ha «KaHLIEPOT€HHBII», B CBSI3U C YEM
U TIOLIUIA Yepesa JalbHeHIIuX y)KECTOYeHUH TpeOOBaHUM MO IMHC-
cun opMabIerua.

Heo0xonumocTh B COOCTBEHHOW ycTaHOBKe (opMmaluHa U
cOOCTBEHHOM II€Xe CMOJI Bceraa Oblia ONpaBIaHHOMW sl IepEeBOOO-
pabaThIBAIOIIMX  MPEANPUATUH  MPOU3BOAUTEIBHOCThIO  OoJjee
100 000 v’ mmmtsl B roa. Ho eciu paHee oHa AMKTOBAIach ymoOCT-
BOM M THOKOCTBIO TEXHOJIOTHYECKOTO MPOLIecca, TO CETOIHs, B CBETE
HOBBIX 3KOJOTMYECKHX TPEeOOBAaHUM, U3TOTOBICHUE CMOJ U3 TOBAp-
Horo (opmanuHa uiau jgaxe u3 KD-koHIeHTpara 3aTpyIHEHO IO
npezena. bopr0a 3a yMeHbIIEHHE SYMUCCUU U3 IUTUT 3aCTaBISIET IO-
HIDKaTh KOJIMYECTBO (opMalpAerusia B CMoOJe, HO 3TOT Ipolecc
TaK)KE YBEIMUYMBAET BPEMsI OTBEPKIACHMS CMOJI, IPUBOAS K IOTEpE
IIPOU3BOJUTEILHOCTH IUIMTHOM JIMHUM. be3MeTaHOJIbHBIA BBICOKO-
KOHIICHTPUPOBAHHBIA (POPMAIMH — UACANBHOE CBHIPbE I SKOJIOTH-
4eCKH O€30IacHBIX CBA3YIOIIUX, HO OH HE IMOJJICKHUT TPAHCIOPTH-
POBKE Ha JAJIbHUE PACCTOSHMUS, TaK KaK XPAaHUTCSA IPU TEMIEpaType
okoJio 60 °C u nosuMepusyercs Jake IPU HE3HAUUTEIBHOM €€ Ia-
neand. OtHocuTenbHO cTaOwibHbI K®-KOHIEHTpAT MOIIEKUT
TPaHCIIOPTUPOBKE, OJTHAKO OH SIBJISIETCS CBIPHEM AJI1 OTPAHUYEHHOTO
aCCOPTHUMEHTA CMOJI U, KPOME TOT'0, IPU TPAHCIIOPTUPOBKE €0 Kaye-
CTBO BCE € HE OCTAETCS HEU3MEHHBIM.

Takum 00pa3oM, €IMHCTBEHHBIM TrapaHTHPOBAHHBIA HCTOY-
HUK CBEXEro ChIPhsl, HEOOXOAMMOTO Il BHICOKOKAUEeCTBEHHBIX HU3-
KOMOJIBHBIX CMOJI, — 3TO COOCTBEHHAs MAJOTOHHAaXKHas YCTaHOBKa
¢dopmanuna KOK.

Kakyro TeXHOJIOTHI0 IPeanoYecTh?

B Ttabnmune 1 nmpuBeneHbl OCHOBHBIE XapaKTEPUCTHKHU IBYX
JOMMHMPYIOIMX HAa PBIHKE TEXHOJOIUYECKHUX MPOLIECCOB.

B cBsi3u ¢ HEraTMBHBIM U3MEHEHUEM cTaTyca (popManbaeruia
U TEHJEHIMEN K 3aMEHE MIPOLECCOB C €r0 YYaCTUEM Ha MHBIE, MUPO-
BOI1 MpUpPOCT Mpon3BoACTBa (hopManbaeruaa (KOTOPbIi, 0 CBeICHH-
aM Transparency market research, oGemaer 10CTUrHYTh 36.6 MIIH. T
K 2026 r. ymepeHHsbIi pocT Ha 4,8 %) NpPUXOAUTCS, B OCHOBHOM, Ha
Kuraii 1 10ro-BocTouHy0 A3H10. DTO 03HAYAET, YTO CYLIECTBEHHbBIX
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U3MEHEHUN U YCOBEPILICHCTBOBAHUN TEXHOJIOTMH KJIaTh HE INPUXO-
aurcs. CyliecTBYIOIIME TEXHOJIOTUU JIMIEH3UPYIOTCS U 10padaThl-
BalOTCA HAa MECTaX, NPUMEHUTEIBHO K MECTHBIM yCIOBUsAM. Tpanu-
LIMOHHO M3BECTHO, YTO YCTAHOBKM Ha CEpPEOpSHOM KaTalu3aTope
TpeOyIOT HECKOJIBKO MEHBIINX KalUTAJIbHBIX 3aTpaT, HO Oosee sHep-
TOEMKH, HE JOCTUTAIOT KayecTBa NPOJYKTa METAJIJIOKCUIHON TEXHO-
JIOTUU U, B CBS3H C HAJIMYKEM B CUCTEME CBOOOJIHOTO BOJOpO/Ia, 00-
pa3yrolerocs B poLecce, NOTEHIUAIbHO OMACHbl. JTU HEAOCTaTKU,
0€3yCIIOBHO, HUBEIMPOBAHBI B X0JI¢ YCOBEPIICHCTBOBAHHS TEXHOJIO-
T'MH JI0 BO3MOXHBIX IIPEIEIIOB.

Tabmumna 1
ITapamertp Texnomorus Ha| TexHonorus Ha
cepeOpsTHOM | METATIOKCUIHOM
KaTajan3aTope KaTaJn3aTrope
Bun ucxomnHoro ceipps CMech MEeTaHOJI- MetaHo
BOJIA
Cpok ciy»0Obl KaTanm3a- o 6 mecsiieB Jo 3-x net *
Topa
Temnepatypa peakuuu ~ 650 °C ~ 340 °C
MakcuMaibHas KOHI[EHT- 37 %, 1o 55 % *
panus IpoayKTa I'OCT 1625
Coneprxanue MeTaHona B
MPOIYKTE 4...8% He Gonee 0,1 % **
Croco0 oGe3BpexuBanust | Cxxuranue B Karanutuueckas
ra3oBbIX BEIOPOCOB ¢axerne npu- KOHBepcus
POJIHOTO Ta3a

* (manHbIe TpuBeeHbI 1715 yecraHoBOK 3AO «be3omnacusie TexHomo-

THNY);
** i KOK 85.

[Ipouiece momyuyenus Qopmanbaeruga Ha METALIOKCHIHOM
KaTaJau3aTope UMEET HECKOJbKO BAPUAHTOB TEXHOJOIMYECKOIO BO-
wionieHus. JlBe INIaBHBIE CTAaAMM IpoLiecca - OKUCIEHUE METaHOJIa
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no ¢opmanbaeruna u abcopomust hopmanpaeruna. TexHomorus ad-
cCoOpOIHMY CXOJHA JUIA BCEX BAPHAHTOB, (XOTS pa3MYHA MO HCIOJIHE-
HUIO U, KaK CJIEACTBUE, MO 3()(HEKTUBHOCTH), IOITOMY TJIaBHOE Pa3-
TUYHE MEXKIYy MpoIeccaMu JISKHUT B MPUHIMIAX PaOOTHI M YCTPOM-
CTBE peakTopoB (hopMabAeTHaA.

B Poccuu npencraBiieHbl HECKOJIBKO TaKMX TeXHoaoruu. On-
HOU M3 HUX SBIISIETCS XOPOIIIO ¥ TJABHO M3BECTHBIN B Mupe (¢ 1954 1.)
mpoliecc, 3anareHToBaHHblii komranueir Alder. KonraktHeril amma-
pat mpoliecca mpeacTaBiseT co0oil peakTop, B KOTOPOM OTBO/I TEILIa
OT PEaKUMOHHBIX TPYOOK OCYIIECTBISIETCS PACIIIaBOM COJIEH, mepe-
MEIIMBAEMBIM CIECIHATHHOW MEMIATKOW. JTa TEXHOJOTHS, MPUIIIE]I-
1ast Ha CMEHY HCTOPHUYECKOMY Tipoiieccy Montecatini, Joaroe Bpemst
poJIaBanach TPETheMy MHUPY, HAKOHEII, JOCTUTTIA U HAIIeH CTPaHBI.

Henocratku Takoro peakropa OYeBU/IHBI:

- METaJNIOEMKOCTb,

- CIIO’)KHOCTH M IOPOTOBU3HA KOHCTPYKIIUU (/17151 0OecreueHus
JIOCTYIa HEKOTOPbIe MOIU(DUKAIIUYA TAaKUX PEaKTOPOB 00OPYAOBAHbI
CbEMHOM KPBIIIKON Ha (IaHIe),

- TPYAHOE U AOPOrocTosiiee 00CTyKHBaHUE,

- Hed(D(PEeKTHBHBIM OTBOJ TEIUIA OT PEAKIHUOHHBIX TPYOOK,
NPUBOSIIMN K TOCTENEHHOW TMOTEepe MPOU3BOJUTEIBLHOCTH:
Melranka He crocoOHa 00ecneunTh PaBHOMEPHOTO OTBOJA TEIja CO
BCeX TPYOOK, COOTBETCTBEHHO, TEMIIEpaTypa B HEKOTOPBHIX M3 HUX
JIOCTUTAET KPUTHUYECKUX Ul KaTan3aTopa 3HaYeHU, YTO MPUBOIUT
K ero crekanwioo. Takas TpyOKka CTaHOBHUTCS HEMPOXOJAUMOH,
Harpy3ka Ha OCTalbHBbIE YBEIMYMBAETCA, YTO MPHUBOJUT K
VXYALICHUIO TOKa3aTeleld KOHBEPCHU METaHolla B (OpMallbIeTH/I,
VBEJIMUEHUIO JOTU TOOOYHBIX MPOAYKTOB W, B HTOTE, IMaJCHUIO
MIPOU3BOIUTEIBHOCTH PEAKTOPA.

Kpowme Toro, nmpu ocTraHoBKe peakTopa Ha Mpo(UIaKTHIECKOE
o0cnyXMBaHWE WM PEMOHT pacIlaB CoOJIeH 3acThIBaeT, 4TO
MPUBOJUT K JOTMOJHUTEILHON HAarpyske Ha Meramn peaktopa. s
pazorpeBa TpeOytorcss TOHBI 3HAYUTENBHON  SIEKTPUUYECKOM
MOIIIHOCTH.

Bcex atux mnpobnem nuiieHsl Ooliee COBpPEMEHHBIE IIO
KOHCTPYKIIUU PEAKTOPBI, UCIIOJB3YIOIIME B KAUECTBE TEMIIOHOCUTEINS

178



TepMomacio (aupeHunpHyl0 cmech). JlokazaHo, uyTo Haubojee
3GQEeKTUBHBIA TEMIOOOMEH TMPOUCXOAUT B CIydyae KHUIICHUS
TETUIOHOCHUTENS (B TOUKE (Pa30BOro mepexoia), UTo M MPOUCXOAUT B
JAHHOM THUIIE PEAKTOPOB.

TaxoB npouecc Gupmsl Formox AB, KoTopoil 10 HepaBHEro
BpeMeHHU o0Iajana U3BecTHasi eBponeiickas kommnanusi Perstorp. B
2013 r. xommanus Formox Obuta kymiiena ¢upmoit «Johnson
Matthey», siBrsromeiicst ceroJHsi MUPOBBIM JIMJEPOM MPOU3BOACTBA
dopmanpaeruaa. [logo6HOM TexHOTOTHEH CHHTE3a 00Ja1aeT U KOM-
nanust 3A0 «be3omacHbie TexXHOIOTUM», OJIHAKO CYIIECTBEHHBIE
pa3iauuus CUCTEMbl M TEXHOJIOTHUYECKUX IApaMETPOB [JEJIaeT ycTa-
HOBKH «be3omacHbix TexHosoruii» ropasmo Oojiee MpUBIEKAaTENb-
HBIMM ISl MQJIBIX M CPEIHUX MANIa30HOB POU3BOAUTEILHOCTH.

Nx otnnyaror:

1 dnutenbHBIA CpOK cayXObl KaTanm3aropa: 3 roaa u Ooiee
(11-15 mecsne y apyrux nocraBiiukoB). llansamee nucnonas3oBanue
KaTajau3aTopa — CBOMCTBO C€aMOro TEXHOJIOTMUECKOrO IIpolecca,
NPUMEHSIEMOT0 B YCTaHOBKAX, IMO3TOMY JUTUTEIbHBIA CPOK CITyXKOBbI
XapaKTepeH Ui KaTallu3aTopoB JII000ro MpOU3BO/ICTBA.

2 Hwuzkuit pacxoj 3J€KTPOIHEPTUH.

3 T'maBHOe OTIMYME — B KayeCTBE KOHEUHOIO IPOJYKTA.
bypepnas emxocts K®K, momydaemoro Ha  ycTaHOBKax
npousBojcTBa «be3zonacHsle TexHosorum», paBHa 7-9, cojuepxkaHue
YPOHOBBIX COEIMHEHUH (0MH M3 0a30BbIX MapaMeTPOB, BIUSIOIIUX
Ha Ka4ecTBO cMoJibl) 0koyio 0,5 % (y Ipyrux mMOCTaBIIMKOB - A0 10
%). Conepxkanue MeraHosna B mpoaykre — 0,1 %.

Komnanus [IOCTpOUIa 6osee 10 YCTaHOBOK
K®K/6e3meranonpHoro ¢opmannHa Ha Tepputopun Poccun u
Ompkaiiiero 3apyOexbsi, B HACTOSIIMNA MOMEHT 3aKaHUMBAETCS
CTPOMTENBCTBO M TOTOBUTCA IyCK YCTaHOBKM (popmanuHa Ha
Achema AB, JluroBckas pecnyOnuka, mpopaOaThIBaeTCsl MPOEKT.
Hu onna w3 3TMX YCTAaHOBOK HE HICHTHYHA JPYroi, MOTOMY YTO
TEXHOJOTMYECKMM  IMPOLECC  IOCTOSHHO  COBEPILICHCTBYETCS.
[TosiBUIMCH ycTAaHOBKH, paloTaroliye Kak 0]l aTMOC(EepHBIM
JaBJIEHUEM, TaK M MOJ IOJIOKUTEIbHBIM, YTO MPUBOIUT K Oojee
LIUPOKOMY JAara3oHy IIPOU3BOAUTEIBHOCTH (OAO
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«Ypanxummuiact», T. Hwkamit Tarun, AB Achema, 3aBepruenue
pabot Becna 2018 1.).

A
T
@ L Boagyx
Boaa ;
Pacrteop
‘_ kapbamuga
{Boaa)
= Boagyx HeoquleHHsle abrazs
MeTanon = OqWLeHHBlE abrasel
PeakUWoHHas cveck OwheHUnEHan cMeck
= [azocOpasHeli opmaneaerng MNap
e PACTBOP KAPGAMWLE m— Bona
DOpROHUEHTPAET

Obwan cxema ycTaHOBKM and nony4yenuna KPK:
1-pekynepatop; 2-TpyBuaTeiil peakTop;
3-abcopbumMoHHan KonoHHa; 4-KOTen-yTunusaTop;
5-ycTpoicTBO ANA foXuraHns abrasoe.

MommnocTh npon3BoacTBa (10 37 % dopmanunay) 30 000 1/ron

Konuentpauus KOK 85 %
Konnenrpauus ¢popmansaernia (55£1) %
Bydepnas emxocts KOK 7-10
Conepxanne meranona B KOK <0,1%
[Tone3nast KOHBepcHs METaHOJIa (92,5+0,5) %
Pacxon meranosna Ha 1 Tonny KOK-85 (692+5) kr
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Pacxon anextposneprum (B nepecuere Ha 37 %
dbopMmanH) < 90 kBt/T KOK

Brixon mapa (kr mapa/t) He meHee 450 kr
MommnocTh npon3BoacTBa (10 37 % dopmanunay) 30 000 1/ron

B nmoprdonmo KoMHaHMM YCTaHOBKH C UEIBHBIM U
JBYXCTYIEHYAThIM abcopbepom, OJIHOPEaKTOPHBIE u
JIBYXpEakTOpHbIE € BbIXOJOM Ha oguH abcopbep (OAO
«IlexrHOA30T»).

OCHOBHBIMH ~ 0COOEHHOCTSIMU
ycranoBok ~ K®K-85 3A0
«beszonacusle  TexHomorum»
SBIISIOTCSL:
1 Bslcokue TteMnbl CTpoOU-
TENbCTBA — MEHBIIE TOAa OT
MOJMUCAHUSA  KOHTPAKTa JI0
3aIycKa.
2 Bpicokuil ypoBEHb aBTOMa-
TU3alMU ¢ AyOJIMpoBaHHEM
OTIaCHBIX MTAPAMETPOB.
3 OtcyrcTBUE CTOKOB U TBEP-
IbIX OTXOJIOB, MHUHHMMAaJbHbIC
ra3oBble BBIOPOCHI 3a CYeT
IPUMEHEHHS ammapara
KaTaJIMTHYECKOTO JIOKHUTa
.4. CoOcTBEHHOE TIPOM3BOJICTBO
HECTaHJApTHOTO  00opymoBa-
HUS, TO3BOJISIONIEE KOHT-POJIMPOBATh KauyeCTBO HAa BCEX CTaaUAX
BBITIOJIHEHUSI IPOEKTA.

Huzkasgs MeTaJuloeMKOCTh YCTaHOBKM U, CJEIOBaTebHO,
OTHOCHTEJIbHO HU3KHE KallUTaJIbHbIE 3aTPaThI

CanuTapHO-3alIMTHAs 30HA YCTAHOBKU Ha METAJUIOKCHIHOM

karanu3atope cocrapiusieT 300 m (CanlluH 2.2.1/2.1.1.1200-03, pe-
nakius 1.03.2008 r.).
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Kommanus «be3onacHrie
Texuonorum» Takke o0JagacT
VHUKAIbHBIM OTIBITOM B OOJIACTH
CTPOUTENILCTBA IIEXOB cMOJ. Jlist
OJIHOTO W3 TPOEKTOB KOMITAHHEH
HM3rOTOBJIEH CaMBIi OOJIBIION B
Poccun  peaktop  (heHONBHBIX
CMOJI 00BbeMOM 93 M,
YCTaHOBJIEHHBI  HA  MPOU3-
BoacTBeHHOM momaake OAO
«IlexuHoazor». Ilpoekt pea-

JIN30BaH B TECHOM
COTPYIHUYECTBE C HHXKEHEpaMH
KOMIIaHUH Hexion (aBIHE
Momentive). OTnnuuTenbHOU

0COOEHHOCTBIO MPOEKTA SBIISIETCS
BBICOYANINIAs CTEIIEHb aBTOMATHU-
3allMM IPOLECCOB. 3arpy3ka ChIpbs C HENPEPHIBHBIM MOHUTOPUHIOM
KPUTHYECKHUX [1APaMETPOB, TEXHOJIOIMYECKU CBSI3aHHAsSL C CUCTEMOMU
ITA3, mporecc Bapku 1 A00aBJIEHUS] KOMIIOHEHTOB, BBITPY3Ka ChIPbs
Yyepe3 CTAHIMIO HaJIMBa — MPOUCXOAT JIMO0 M0 KOMaHJaM OIleparo-
pa B MOJIyaBTOMAaTHYECKOM pexHuMe, JInOo 0e3 BMeIaTeNbCTBa OIe-
paropa B aBTOMaTU4YeckoM pexume. MHTepecHass 0COOEHHOCTh Mpo-
eKTa — IMUTTOBasi OUNCTKa TpyOonpoBooB. Ha Bcex riaBHBIX TpyOO-
IIPOBOJIAX, COCAUHSAIOUX PEAKTOP U €EMKOCTU XPAHWINIIA, YCTAHOB-
JIEHbl CHCTEMBI aBTOMaTH4yeckoi nurroBoil ouuctku. (ITurrm - ot
CIIOBA pig — CBMHBA, aHIJI. — YyIIKa U3 TUIOTHON PE3UHBI, IPOTOHse-
Masi CKaTbIM BO3JYyXOM IO TPYOONpPOBOAY MOCHE KaXIOW OTKAYKU
CMOJIBl U3 PEAKTOPa U CTOHSIONIAs OCTATKU CMOJIBI U3 TPYOBI B €M-
KOCTb XpaHEHHS).

Ora penkas B Poccum onuusa 1o3BonseT  TOOUTHCA
BBICOYANILIET0 Ka4yeCcTBa MPOLYKIUHU, UCKIIOYas 3arpsA3HEHUE CMOJIbI
HECOBMECTUMON CMOJIOW U3 NPEABbIAYIIECH TIapTUH.

B Hacrosmee Bpems koMmmanus «be3onacHsle TexHomorum»
JUBEPCUPHUIIMPOBATIACH, IOCTABISAET MPOLIECCH U 000pyIOBaHUE VIS
HedTenepepadaThIBaIONIeH TPOMBIIIICHHOCTH, KOMMYHAJIBHOTO XO-
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35ICTBA U JPYTUX OTPACIEH, HO HEINPEPBIBHO COBEPILLICHCTBYEMas
TEXHOJIOTUSI CHHTEe3a (pOopMajbAerHia Mo-MpeKHEMY ocTaeTcs B ¢o-
KyC€ BHUMaHUs KOMIIaHWUH.

BJIMSHUE MOJHPUKATOPA «GLY4WOOD» HA
CBOUCTBA KAPBAMUJTO®OPMAJIBJAEI'M/IHBIX CMOJI
N ACII HA UX OCHOBE

JI.A. IEPMUHOBA, B.C. MAJIBKOB — TOMCKUU
T'OCYHAPCTBEHHBIN YHUBEPCUTET
A.C. KHA3ZEB — MH)KUHUPHHI OBbIH XUMHUKO-
TEXHOJIOTMYECKHUH IJEHTP

B mnocnenHee BpeMs 3HAYMTENbHOE BHUMAaHUE YIAEISETCA
pa3paboTkaM, HaNpaBICHHBIM Ha  CHW)KEHHE  TOKCHUYHOCTH
IPEBECHBIX MaTepUaoB, 3a CYET M3MEHEHHS TEXHOJIOTUHU
npousBojgctBa K®C [1]. B  nOpoMbIIUIEHHOCTH — caMoOM
pacipoCTPaHEHHOM TEXHOJOIMEH NPOM3BOACTBA HU3KOTOKCHUYHBIX
K®dC SIBJISIETCS YMEHBILICHUE MOJIBHOTO COOTHOILIEHUS
dopmanpaeruia K kapoamMuay A0 SKCTPEMalTbHO HU3KUX 3HAUCHHM
[2]. Takke CHUXEHHE pacxoja CMOJIbI B IUIMTaX IO3BOJISET
YMEHBIINTh cojepkaHue (opmanpaeruga. OpHAKO Takue Mephbl
3a4acTyl0 MPUBOAAT K YBEIMYEHUIO IMKJIA IPECCOBaHUS U
YXYIIIEHUIO (PU3MKO-MEXaHUYECKUX CBONCTB JIPEBECHBIX IUIUT. B
KauecTBe HU3KOTOKCHYHBIX CBA3YIOLMX UCIIOJIB3YIOT
MeJlaMuHOKapOamuioopMalbaeruanble  cMoibl  [3-5], HO wuXx
IIPUMEHEHUE OrPAHMYEHO U3-32 BBICOKOI'O pacxoja MeJaMHHa, a
TAaKK€ U3-3a CYILIECTBEHHOI'O MW3MEHEHUs TEXHOJIOTMUYECKOTO
Ipouecca IPOU3BOJCTBA, KAUECTBEHHBIX XapAaKTEPUCTHK CMOJI U
JPEBECHBIX MAaTEPUAJIOB Ha UX OCHOBE.

AxTyanpbHOW 3ajaueil sBiseTcss pa3paboTKa TEXHOJIOTUU
Momudukanuu KOC, kotopas MNO3BOJSET CHH3UTh TOKCHYHOCTH
CMOJI M JPEBECHBIX IUIUT HAa MUX OCHOBE, CYIIECTBEHHO HE HM3MEHSS
IpY O3TOM HMX OCHOBHBIE TEXHOJOTMYECKHE IIOKa3aTenu |
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TEXHOJIOTMYECKUM mpouecc mnpousBoactsa. C 3ToM Lenblo, B
kagectBe  momudukaropa KDC  Obuto  BbIOpaHO — MONH-
(YHKIIMOHATBPHOEC aMHHOCOEIWHEHUE, Hapsiay C KapOamuaoMm W
MEJTaMHHOM.

B Hactosmeit pabote u3ydeHO BIUSHHME MoAU(pUKaTOpa
«Gly4wood» Ha mporecc MONMMKOHIEHCAMH KapOamu10(hopMatb-
JETUIHBIX CMOJI, Ha UX CBOMCTBA U TOKCHYHOCTH 0HOCHONHEIX JICII
Ha MX OCHOBE.

B kauectBe cranmaptHoii BbeIOpaHa K®PC ¢ KOHEYHBIM
MOJIBHBIM COOTHOIIIEHHEeM dopMmanbaeruia k kapbamugy 1,15.
Monudukarop BBOAWICS B JBa Pa3HBIX dTama: B IMPOIECCE BBOJA
IepBOM IMMOPIUU KapOamMuja W Iepe] JOKOHICHCAIlUeH BTOPOM
nopuueir kapbamuma. Hecmorps Ha TO, dYro MoauduKaTOp
HECKOJIbKO MOBBIIIAET Moka3atenb npenomiieHus KOC, nonpaska Ha
BOJY B peluentype He npousBoauwnack. Conepxkanue MoaupuKaTopa
BapbUpOBANOCH OT 2,5 10 4 % ¢ marom 0,5. MoapHOE COOTHOIIEHUE
dbopManpaeruaa K aMmuHaM coctaisiio ot 1,12 mo 1,08.

Ha pucynke 1 npuBeneHa 3aBUCHIMOCTh KOJTMUYECTBA U CTAJIUU
BBOJIa MoauduKaTopa OT 3HaueHUs pH mpu MONMKOHIEHCAIUH B
cnabokucnoit cpene. Ilpu mobaBneHum MoauduKaTopa Ha CTAAUH
JOKOH/IGHCAlUM  BTOpOM  mopumedl  kapOamuma, HU3MEHEHHE
HAYaJIbHOTO MOJBHOTO COOTHOLICHHS HE TPOUCXOJUT, IMOATOMY
MOJIMKOHJCHCAIIUS TPOTEKAeT TaK XK€ Kak W 0e3 MoauQuKaiun
cMmoutel, B auanazone pH 4,9-5,2. Ilpu BBoge «Glydwood» ¢ mepBoii
nopuuei kapbaMuaa CHIKAeTCs HA4aTbHOE MOJIBHOE COOTHOIIECHUE
dopManpaerua K aMHHaM W TIOBBIIIAETCS  KOA(PPUIMECHT
pedpakium, Tak K€ 3a CUeT CTPYKTYPhl MOJU(PHUKATOPA TPOUCXOTUT
pa3BeTBIIEHUE MAKPOMOJIEKYJ M YBEJIMUYEHUE YACTOTHI IMOMEPEUHBIX
CIIMBOK. BereicTBrE ATOTO YKOPSETCS PEaKIHsl TOTUKOHICHCAIINT 1
JUIS €€ 3aMeNJICHHs], C YBEIIMYCHHEM KOJIMYECTBA MOIUDUITUPYIOIICH
no0aBKH, HEOOX0AMMO yBennuuBaTh 3HaueHue pH. Ilpu nob6aBnenunn
4 % «Glydwood» peakius mporekaer npu pH, pasHoM 6,0 (prcyHOK
1), To ecTb (hakTUYECKU C MUHUMATBHBIM JO0OABICHUEM JIATEHTHOTO
KaTaJu3aropa, Mpu €ro yBeandeHuw, pH peakunoHHONW Macchl HE
MajJaeT, a peakius yCKOpseTcs.
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KauectBennsle  xapaktepuctuku K®PC  onpenensnuch
corimacao ['OCT 14231-88. PesynbpraTsl npuBeaeHs! B Tadbmuie 1. [To
Mepe yBenuyeHus KoHueHTpauuu «Glydwood» yBennumBaercs
3HAUEHWE T0KazaTeNisl NpeaoMiieHHs (MaccoBOM JIOJM  CyXOro
OCTaTKa).

—&— 0 BTOPOR Nopuwen kapbamnoa
®  C NepecA NopuMer kapSamuaa

8,0+ .

5,8~

5.4

5,04 ]

Mokaszarens pH MPW NOAMKOHOSHCALMK B CRabBorncnon cpens

CopepxaHnvie moandukaropa "Glydwood", % macc.

Pucynok 1 — 3aBucumocts nokazarenst pH cpeabl 0T KoMuecTBa u
CTaIMHHOCTH BBOJIa MOTU(PHUKATOPA

[Ipu no0aBIeHI N Moaudukaropa Ha cTaauu
JOKOHJCHCAIIMH, C YBEIHMYEHUEM €ro COACpKaHHS, HAOIOJAeTCS
HEOOJBIIIOE TOBBINICHHE BPEMEHU IKEIATHHHU3AIUU BCIICICTBUE
YMEHBIICHHUSI ~ COJEPXKaHUS  METUJIONBHBIX  TPYII, KOTOpBIE
VU4YBCTBYIOT B pEaKIHUH CIIWBKH, a TakKXKe JOMOIHUTEIBHOTO
pa3BeTBIICHUS MAaKPOMOJIEKYbl. [lpu 3TOM conmepkanue cBOOOHOTO
dbopmanpaeruaa GakTHUECKA HE U3MEHSETCS.

[Ipu noGaBnennn wmomudukaropa «Glydwood» ¢ mepBoit
nopuuei kapbamuia BpeMs jKeTaTHHHU3AIUU He u3MeHseTcs. Ecnu B
MEPBOM cliydae MOIU(GUKATOP BCTYMAET B PEAKIUI0, B OCHOBHOM, C
OCTaBIIUMUCS METWIONbHBIMU Tpynmnamu K@ omuromepa, To 37€Ch
OH pearupyer, B OCHOBHOM, C METHJIOJIbHBIMU IPOW3BOIHBIMU
MOYEBHHBI, a TAKXKE C €€ JUMEpaMu ¥ TPUMEPAMU U CO CBOOOIHBIM
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Ta6muna 1 — KagecTBeHHBIE XapaKTEPUCTUKU KapOaMuI0(pOpMaIbIeTUIHBIX CMOJI

Conepxanue Bsskocts, | pH | KP Maccosas Bpems Conepxanue
Moau(puKaTOpa, C J0JIs1 CYXOr0 | JKENaTHHU3ALMH, cBOOOTHOTO
% Mac. ocraTka, % c dbopmanpaeruaa,
% Mac.
BBoa moagudgukaropa ¢ nepBoii nopuueii kapéamuaa
0 40 7,44 | 1,468 | 67,7 48 0,100
2,5 45 7,3 1,472 | 68,8 50 0,088
3,0 51 7,421 1,474 | 68,9 49 0,078
3,5 41 7,32 11,475 67,9 52 0,072
4 43 7,44 | 1,474 | 68,1 49 0,073
Beoa moaugukaTopa nepen BTOpoii nopuueil kapéamuaa
0 38 7,32 | 1,466 | 66,7 50 0,098
2,5 52 7,541 1,471 | 67,9 55 0,089
3,0 40 7,45 | 1,473 | 68,08 57 0,092
3,5 43 7,46 | 1,473 | 67,71 57 0,089
4 44 7,271 1,474 | 67,6 59 0,098

[Tpumeuanune. Moguduxarop BBogwics B KOC ¢ 1 — nepBoit moprueil kapbamuga, 2 — co BTopoﬁ_

nopiuen kapoamuia.
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dopmanpaeruioM, a JanpHelIee yBETUYEHHE MOJICKYISIPHOM
MacChl, 4YacTOThl CIIMBOK W PAa3BETBICHHOCTH MaKpOMOJIEKYJIbI
MIPOUCXOJIAT B MPUCYTCTBUU MOAU(PHUKATOPA.

Ha ocHoBe moONydeHHBIX CMOJ OBUIM  3alPEeCcCOBAHBI
OJIHOCJIOMHBIE APEBECHO-CTPYKEUHbIE IUIMTHI TONIMHOW 16 cM u
pasmepamu 400x400 mm. Pacxo cMous cocrasisa 1,3 kr/m?. Tlocie
IIPECCOBAaHUA IUIMTHl XPaHWIM NPU KOMHATHOM Temmeparype,
OTHOCHUTENLHOM BIaXHOCTH 55 % U paBHOBecHOM BinaxHocT 10 % B
TEUYEeHHUE OJHOM HEeIeNH, MoCcie Yero coaepikaHue (GopManblaeruia B
TOTOBBIX 00paslax TIUIMT C BIAXHOCTEIO 3 % ompenensioch
6anounsiM (WKI) Mmeromom coriacHo eBporeiickomy crannapty EN-
717-3. Pe3ynbTaThl IpeACTaBIECHBI HA PUCYHKE 2.

—#—Co BTOPOI1 Nopumelt kapGamnaa

14 4

—®— c nepBoii nopuumeit kapbamuga

3 - - - - : r .
0 1 2 3 4

CopepxaHve cdopmansgeruga, mr/100 r abe. cyx. mnuTel

CopepraHue mogudukaropa "Glydwood", % macc.

Pucynok 2 — 3aBucumocts conepxkanus popmansaeruaa B JJCIT ot
KOJIMYECTBA M CTaUITHOCTH BBO/Ia Moau(HKaTopa

Kak BuaHO M3 pHucyHKa 2, mpu A00aBICHUH MOIU(HUKATOpa
Ha CTaIuU JOKOHICHCAIIMH COJIep)KaHue (opMalibieruaa B odpasiie
JCII mamaer Ha 45 %, a mpU yYBENIWYEHUU KOJUYECTBA J100AaBKU
JMaNbHEHIIIETO CHWKEHUS He mnpoucxonut. Beox «Glydwood» ¢
NepBOi mopuuei kapOamuaa NPUBOIUT K MOCTEIEHHOMY MaJICHUIO
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smuccun ¢opmanpaeruaa U npu 3,5 % 100aBKM OTHOCHUTEIBHOE
CHUXeHUE cocTaBisieT 0koJio 70 %. [lo MHEHUIO HEKOTOPBIX aBTOPOB
[5], Gonee Hu3Kasg smuccusi (opMalbIeTUAa CBA3aHa C OOJbIICH
BelMunHOM pH Ha craguym KWCION TMOJMKOHACHCAUMH 3a CYET
oOpazoBanusi OoJyiee CTAOMIBHBIX METHJICHOBBIX TPYII BMECTO
METUICHI(DUPHBIX.

Taxum o6pazom, moaudukanus KOC nodaskoit «Glydwood»
HE TIPUBOJAUT K CYHIECTBEHHOMY HM3MEHEHHMIO TEXHOJIOTUU
npousBoactBa  K®C u  1o3BONIIET  CHU3UTH  COZAEpXKAHUE
dopmanpaeruga B ognocnoiubix JICII no 4 mr/100 r abc. cyxoi
TUTATHI.
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HOATBEPKJIAEHUE BE3OITACHOCTHU MEBEJIbBHBIX
N3JEJIMU U IPEBECHBIX IIVIUT B YCJIOBUAX
PECITYBJIMKH BEJIAPYCbH

H.A. MUHWH, H.P. KVII[EBA — [IKTEM OAO
«MUHCKIIPOEKTMEEBEJIb»
UM. I'POLIEB — OAO «BUTEHFCKPEB»
10.B. TOJICTUK — VII «bP-KOHCAJIT»

KagectBo 1 06€30macHOCTh MPOAYKIMH — 3TO OCHOBHBIC
KpUTEPUH, KOTOPHIMH JOJDKEH PYKOBOJCTBOBATbCS YEJIOBEK IPHU
BbIOOpe JrO00OTO TOBapa, TaK KaK KadecTBO HAIIero BbIOOpa
OCHOBAHO Ha HaIllleM OTHOILIEHHWH K cebe. Mebenb u cTpouTenbHas
MPOJIYKIHA — 3TO TO, C YEM YEJIOBEK IOCTOSIHHO COIIPUKACAETCS B
CBOEHU ITOBCEIHEBHOU KU3HM, II09TOMY Ka4eCTBY JaHHOW OTPACIU B
Pecniyonuke benapych ynensiercst orpomHoe BHuManue. [lokazarens
3TOTO - coOMI0IeHNe TpeOOBaHUN TeXHHUECKUX persiiaMmeHToB TP 025
u TP 013 B naweli crpane. Ilpu stom, eciu TP 025 sBnsercs
MexrocyaapctBeHHbIM, TO TP 013 nelicTByeT HCKIIOYUTENBHO B
benapycu.

Ocoboe BHMMaHHME B  BBIIIEYKAa3aHHBIX  periaMeHTax
MOCBSIICHO TPEOOBAHUAM O€30MaCHOCTH.

MeGenbHass TPOAYKIUS JOJDKHA OBITh M3rOTOBJICHA TaKUM
o0Opa3oMm, 4TOOBI NpH €€ NPUMEHEHUH [0 HA3HAUYEHUI0 WU TpHU
yCIIOBUU co0uroIeHus IIpaBuII, PeyCMOTPEHHBIX
HKCIUTYaTallHOHHBIMU JIOKyMEHTaMH, OHa oOecrieynBana
MEXAHUYECKYI0, XHMHYECKYH0 ¥  CaHUTAPHO-TUTMEHUYECKYIO,
MOXAPHYIO U SIEKTPUUYECKYIO 0€30MaCHOCTb.

Xumuueckas u canumapHo-zucueHuyeckas 0e30IacCHOCTh
MeOeNbHONH MPOAYKIIMU JIOJDKHBI 0OECIeYHBaThCs OTCYTCTBUEM
gblOeneHUsl B OKPYKAIOIIYIO CPEIY Iemyyux XuUMu4eckux 6euecms u3
u3nenuii Mebenu B KOJMYECTBAX, KOTOPBIE MOTYT OKa3bIBaTh
HeOJaronpusTHOE BO3JCHCTBUE HA OPraHHU3M 4YelOBeKa C y4ETOM
COBMECTHOT'O JIEHCTBUSI BCEX BBIACISAIONIMXCS BEILECTB, a TAKXKE HE
CO3/1aBaTh B MIOMEIICHUH CIIEIM(PHUUECKOro 3amaxa. VcnbplTaTenbHbIe
nabopatopun  MuHHCTEpCTBAa  3/paBooxpaHeHust  PecnyOnnku
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benapych TpOBOAST HCHBITAHUS HA MUTPAIUIO B OKPYXKAIOIIYIO
cpemy OONBIIOTO MEePEeUHs OMACHBIX JJIS )KU3HU U 3JI0POBbS YEIOBEKA
JETYYNX XUMHUYECKUX BEIICCTB.

B mocnennee BpeMs B mpecce aKTUBHO CTalldl TOSBISATHCS
CTaThU O HETATUBHOM BJIUSIHUU CMAMUYECKO20 JJleKmpuiecmeda Ha
OpraHW3M 4YeJIOBEKa, TMOATOMY TpeboBaHUs OE30MACHOCTH TIO
JTAHHOMY ITOKa3aTelo ObLTH BKIIFOUEHBI B 00s3aTeIbHbIC TPEOOBAHUS
TP, a wucnoeitarenpHble Jaboparopun  bemapycu — ycmenrHo
CIPAaBIISIOTCS C JAHHBIMU HCTIBITAHUSMH.

K coxanenuto, nocnencreus aBapuu Ha YADC no cux mop
UMEIOT CBO€ HETaTHMBHOE BIMSHUE HA OKPYXKAIOUIyI0 Cpelay H
3710pOBbE uesioBeKa. [loaToMy I mpeanpusThii, HAXOAAIKUXCA HA
TEPPUTOPUU TOCYIAPCTB, 3aTPOHYTHIX TMOCIEICTBUSMU aBapHH,
JIOJKHO  yHAENSAThCS ~ OONbIIOE  BHUMAaHWE  PagUaIlOHHOUN
6e3onmacHoCTH mpoAykuumu. W mpoaykius aepeBooOpabOTKH —
MPOAYKIIUS, B KOTOPOW TPeOOBaHMS pagHaIllMOHHOW OE30IacHOCTH
TaK)Ke SIBIISIFOTCS HEMAJIOBAXXHBIMU, YTO OTPA3UJIOCh B TOKA3aTeIsAX
caHWTapHO-rurueHndeckoir 6e3omacuoctu TP 025. Wcnbitanus no
paouayuonuol  6ezonachocmu  SBISIIOTCS  00fA3aTeNbHBIMH, U
MOATOMY JaHHAas O0JacTh BXOJUT B AKKPEAUTAIMIO OOJBIITMHCTBA
UCTIBITATEIbHBIX JIA00OPATOPUI HAIICH CTPaHBI.

CoBpemeHHass MeOellb — 3TO yXKe HE MPOCTO DIIEMEHTapHBIE
JIepeBSHHBIE U3/IeNHs, MHOTJa B KOMIUICKTAIIMIO KpoBaTel U mKagos
BXOJIAT DJIEKTPOOCBETUTENBHBIE TPUOOPHI, OBITOBAas TEXHHKA,
ANEKTPOTEXHUYECKOE OOOpPYIOBAHUE M DIIEKTPOTPUBOIBI, MOITOMY
TpeOoBaHUsI OE30MACHOCTH TaKOH MeOeny MTOJDKHBI OMUpPAThCS Ha
TpeOOBaHUS 2eKMpuueckol 6e30nacHoCmu, YCTaHOBJICHHBIE B
Texuuueckom pernamente TamokeHHOTO coro3a «O 0e30macHOCTH
HU3KOBOJBTHOTO oOOopymoBaHus». [lodToMy Tmpu TpoOBEICHUU
MPOLEAYPhl TOATBEPIKACHUS COOTBETCTBUS MeOenu, UMEIole B
CBOCH KOMIUIEKTAIlUK JaHHBIE MPHOOPHI M 00OpPYIOBAHHE, OPTaHbI
M0 CepTH(PHUKANUM PYKOBOJACTBYIOTCS  TaKkKe TpeOOBaHHAMHU
0€30MacCHOCTH, OTPAKCHHBIMU B JJAHHOM TEXHHYECKOM periiaMeHTe
TP TC 04, BcrynuBinem B cuny 15 deBpans 2013 rona.

Uro KacaeTca  noocapHou — be3omacHocmu, TO  JUIA
W3TOTOBIIEHUS MSITKUX DJIEMEHTOB MEOEH ISl CHUIICHUS U JIKAHUS
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HE JO0JDKHBI IPUMEHATHCS JIETKO BOCINIAMEHSIEMbIE U OTHOCAIIMECS
K rpynne T4 mo TOKCHMYHOCTH TNPOAYKTOB TOpPEHUsI OOMBOYHBIE
TEKCTUJIbHBIE U KOXKEBEHHbIE MaTepuaibl. B CONpOBOIUTENBHBIX
JOKYMEHTaX K JaHHBIM MaTepuanaM yKasbIBaeTcs MH(popmanus o0
UX [O0KapHOU OMACHOCTH, IIO3TOMY IPU MPOXOKJAECHUU MPOLETYPHI
MOATBEPKJIEHUS  COOTBETCTBUSI  NPEANPUATHIO  HEOOXOAMMO
NPOBECTH HCHBITAHUS M Ha TMOXKAPHYIO OE30MaCHOCTh. ITOTO
II0Ka3aTelisl XOTENO0Ch Obl KOCHYThCSI OTEIBHO.

C BBenenuem B Pecnyonuke bemapycs [OCT 19917-2014 y
MEOEBIIMKOB CTPaHbl MOSBUINCH HEKOTOPBIE TPYAHOCTH NpHU
M3TOTOBJICHUH MEOETH [T CUACHUS U JICKAHUSL.

C 2006 roma B Hamell cTpaHe BBEJCHBI MCIIBITAHUSI MATKHUX
AJIEMEHTOB MeOEeIM U MaTpaleB IO MOKA3aTeNsIM BOCIIIaMEHIEMOCTH
OT IUIAMEHHU I'a30BOM TOPEJIKH.

Hcxons u3 NpakTUKU NMPOBEACHMS UCIBITAHWNA OT IUIAMEHU
ra3oBOM TOPEJIKH, BCE MSTKHE DIIEMEHTBl SBISIOTCS  JIETKO
BocmiamenseMbiMu. Jlo BBenenus pernmamenta TP TC 025/2012,
II0Ka3aTelIu BOCIUIAMEHSEMOCTH YKa3blBalMChb B MapkupoBke. C
BBeAeHueM periiameHta u  HoBoro ['OCT 19917-2014, nns
M3TOTOBJICHUS] MSTKHUX 3JIEMEHTOB MeOeNu Uil CHICHHS M JIKaHUs
HE JOJDKHBI TPUMEHSTBHCS JIETKO BOCIIAMEHSEMble OOWBOYHBIC
TEKCTUJIbHBIE U KOKEBEHHBIE MaTepUabl. A 3TO YK€ ONpeNeICHHbIN
Oapeep AJI1 M3roTOBUTENEW Msarkoi mebenu. He nmydme nu Obuio
IIPOCTO  IpPENyNpeXaaTh MOKyHaTens, YyKa3aB B MapKHUPOBKE
[I0KAa3aTeIN BOCIUIAMEHSIEMOCTH ?

Ecan rosoputs o BBegenHom ['OCT 19917-2014, to, kpome
TOro, y Hac ecTb M JApyrue 3amedanuss k dtomy THIIA,
CO3JIAI0IIEMY 3aTPYAHEHUS B paboTe MEOEIbIIIUKOB CTPAHBbI.

Hanpumep, ycunue TpaHchopManuu CHAIBHBIX — MECT
IMBaHOB-KpoBaTel BennuuHON 10 naH B OGoJjbLIIMHCTBE CiydaeB He
BbIIep)KUBaeTcsa, Tpedyercs ycunue He Menee 20 maH, a at0
IIPUBOJUT K CHM)KEHHUIO aCCOPTUMEHTA HCIOJIb3YEMBIX MEXAHU3MOB
TpaHchopMaMM ¥ YBEIMYEHHIO CTOMMOCTH MPOAYKIUH MpPH
UCII0JIb30BAHNHU JOPOTOCTOSIIUX UMIIOPTHBIX MEXaHU3MOB.

TpeboBanne 1O HAHECEHHWIO 3AIIUTHBIX MOKPBITHH Ha
BHYTPEHHHUE HeBUIUMbIEe noBepxHOCcTH Aetaneit n3 J(CII B uzgenusax
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MSATKOM MeOeNnu TakKe YBEIMYMBaeT CeO0ECTOMMOCThH MPOIYKIIHH.
[Ipu »TOM, ecnu BBIACIEHUE BPEIHBIX JIETYYUX XUMUUYECKUX
BEILIECTB HE TPEBBIIIAET JOMYCTUMBIE YPOBHM MHUIpALMU B
BO3MYIIHYIO cpedy, ycraHoBienneie B TP  TC 025/2012,
IIPOBEPECHHBIE IIyTEM HCHBITAHUN B KIMMAaTHYECKOM Kamepe, TO
BO3HUKACT BOMNPOC O II€JIE€COOOPAa3HOCTH HAHECEHHs 3allUTHOTO
MOKPBITUS WA OOTUIIOBKHU.

Bcero B Pecnmybmuke — bemapych  mmeercs  mpu
UCTIBITATENILHBIX IIEHTPa, KOTOpBIE MPOBEPSIIOT MeOElb 1O BCEM
BbllIeyKazaHHbiM B TP mokazarensm: IIKTBM  OAO
«Muncknpoekrmebens», Cnynkuiik LCMC u  Texauueckuii
uHCTUTYT ceptudukarmuu u wucnbitanuit (TUCH). Xouercs mpu
3TOM OTMETHTh, YTO OOJBIIMHCTBO MPEANPUITHA HAIIEH CTpaHBI
BBIMIYCKA€T U HMMIIOPTUPYET JIOCTATOYHO KAYECTBEHHYIO MeOelb,
KOTOpasi yCHEIIHO MPOXOJUT HUCIBITAHUS IO BCEM IOKa3aTelsiM
0€30I1aCHOCTH.

B TP 2009/01/013/BY «3pmanuss ¥  COOpYXEHHS,
CTPOUTENbHbIE MaTepuaibl U U3Aeausi. be3onacHoCTh» MpUBEACHBI
IoKa3aTesn 0e30macHOCTH IUIUTHBIX MaTepuanos,
periiaMeHTUpyeMbIe JaHHBIM JIOKYMEHTOM. VHTEHCUBHBIH pOCT
00BEMOB CTPOUTENBCTBA BBI3BAJ 3HAUUTENILHBIA POCT MOTPEOHOCTH B
JPEBECHOIUIUTHBIX Marepuanax. OcoOeHHO Belnka MOTPeOHOCTh B
JAHHBIX MaTepuanax [Jisi TaKMX THUIOB JOMOCTPOCHHS, Kak
KapKacHO-OOIIMBHOE U TMAHENbHOE, B KOTOPBIX HAPYKHBIE W
BHYTPEHHHE CTEHbI, UYEPHOBOM TMOJ, TMOTOJOK, IEPErOpPOaKU
MOHTHUPYIOTCSI M3 Pa3JIMUHBIX APEBECHBIX IUIUT. B TO xe Bpems
MOBBIMIAIOTCS TPeOOBaHUS K HKOJIOTHYECKHM XapaKTEPUCTUKAM
JAHHBIX  IUIUT, I[OCKOJbKY  YBEJIMYMBACTCS  HKOJOTHYECKas
IpPaMOTHOCTh HACEJICHUS U CTPEMJICHHE MAacCOBOTO IOTpeOUTeNs
JKHUTh B 9KOJIOTUYECKU OE30MIaCHOM KHUIIbE.

C yuyeToMm NpUHATHIX €BPOMNEHCKUX MOAX0J0B B Perimamenre
aKTyalu3UpPOBaHbl 0OBEKTHI TEXHUYECKOTO HOPMUPOBAHUS (3TaHUS U
COOPYXEHHS, MPOCKTHAsA JOKyMEHTalus, paboThl B CTPOUTEIHCTBE,
CTPOUTENIbHbIE MaTepHuanbl W W3JCNus), OIEHKA COOTBETCTBUS
KOTOPBIX OCYILECTBIIACTCSI HE TOJIBKO C TOYKH 3pEHUs] 0OecredeHus
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0€30MaCHOCTH KM3HHM U 3JI0POBbs JIOJIEH, a TaKkKe OKpYXKarollei
Cpelbl.

CtpouTtenbHble MaTepHaibl U W3NS B OOIIEM, U IUIMTHI B
YaCTHOCTH, JIOJDKHBI COOTBETCTBOBATh TPEOOBAHUSAM CAHUTAPHBIX
HOPM W TpaBUJ, TUIMEHUYECKUX HOPMAaTUBOB, a TakKke
HKOJIOTHYECKUM TpeOoBaHusAM. [1o3TOMy Tak ke, Kak U B cCilydae C
O0e3omacHOCThIO  MeOenu,  ansg  coOmojeHus — TpeOOBaHUMN
0e30I1aCHOCTH TMTHEeHbl, 3allIMThI 310POBbS U HACJIEICTBEHHOCTH
YeJI0BeKa M OXPaHbl OKPY:KaloLlel cpelabl I IUIUT IIPOBOAATCS
UCIBITAHUSA Ha YAENbHYI aKTMBHOCTHb Le3usi—137 u conepxaHue
dopmanpaeruia, a TakKe MCIBITAaHUS Ha HEMOCPEICTBEHHO TaK
Ha3bIBa€Mble IUIMTHBIE M1OKA3aTeIN — IUIOTHOCTh U BJIAXHOCTh. YTO
Kacaercsi CoOMIOZCHUSI TPeOOBAaHUN MeXaHM4YeCKOil NMPOYHOCTH U
YCTOMYUBOCTH, TO HEOOXOAMMO UTOOBI COOpPYXEHHS ObUIH
3alPOEKTUPOBAHBI U MOCTPOCHBI TaKUM 00pa3oM, YTOOBI BO BpeMs
CTPOMTENBCTBA M PACUYETHOIO MEpUOJia SKCIUIyaTalluu Jro0ble
BO3MOXXHBIE BO3ACHCTBUSI HE NPUBOJWIM K pa3pyLIMTEIbHBIM
nociaeacTsusM.  VIMEHHO 1O  JTOM  INpPUYMHE BCE  IUIMTHI,
UCIIOJIb3YEMBIE B CTPOUTEIBLCTBE, IOABEPIaOTCS MeXaHUu4ecKum
ucnolmauusAm JUisi BO3MOKHOCTH HCKIIFOUEHHSI BCEX BO3MOXKHBIX
HEraTUBHBIX MOMEHTOB IIPH JAJIbHENIIEM MX UCIOJIB30BaHUU. JTO -
yJIelbHBIE COIIPOTUBIIEHNS] HOPMaJIbHOMY OTPBIBY HAPYKHOTO CJIOSI U
BBIICPTMBAHUIO LIYPYNOB, a TaKXe IMpele] MPOYHOCTH IpHU
pacTsKEeHUH, MOKOPOOJEHHOCTh U IIEPOXOBATOCTh IOBEPXHOCTH
IJIACTUH, YAApHas IPOYHOCTh, CKOJIBKEHHUE U JPYTHE.

B Pecnybnuke bemapyck B cooTBeTcTBUU ¢ YKa3zom Ne 529
ITpesunenra PecniyOnuku benapych BBeaeHbl B JeiicTBHE HOBBIE
IIPOU3BOJCTBA II0 BBINYCKY IPEBECHO-BOJIOKHHUCTBIX IUIMT CYXOIO
crioco6a mpousBoacTBa Huskoi (JIAD), cpeaneit (MAD), BeICOKOI
(X/1®P) miaoTHOCTH M HANOJbHBIX JAMHUHHUPOBAHHBIX MOKPHITUH. B
CBSI3M C OTCYTCTBMEM Ha JaHHbIEC BUIbI IPOAYKLUU B HAILLIEH CTpaHE
HAIlMOHAJIBHBIX TEXHUYECKMX HOPMATUBHBIX IIPABOBBIX aKTOB,
KaX10€e MpeanpusTHe ObUIO BBIHYXKJIEHO pa3paboTarb CBOU
COOCTBEHHBIE TEXHHYECKUE YCIOBUS Ha HOBYIO NPOAYKIHIO, II0
KOTOPBIM BO3MO’KHA IIPOJIaKa, B OCHOBHOM, TOJIBKO Ha BHYTPEHHEM
PBIHKE.
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Jnsa peamuzanuu MJI® M HanoJabHBIX JTaMUHUPOBAHHBIX
MOKPBITUM HAa BHEIIHEM pPBIHKE U COCTaBICHUS JOCTOMHOU
KOHKYPEHLIMM IIOCTaBKaM aHAJIOTMYHOW MPOAYKIMU IO HUMIIOPTY
HE00X0IMMO TPOBEJCHHE paboT MO MOATBEPKIACHUIO COOTBETCTBUS
3TOH MPONYKIHMU TpPeOOBAHUAM MEXKIYHAPOJHBIX CTAaHAAPTOB.
Pemennem ngaHHOW mpoOnembl  siBUiach moarotoBka PVYII
«Crpoittexnopm» CTB EN 13329, yrBepax’aeHHOrO U BBEIEHHOIO B
neiictBue nocraHosiaeHueM ['occrangapra Pecniyonuku benapyce ot
25 urons 2013 roga Ne 34. Crenenb coorBerctBus ero EN 13329-
2006 — unentuunas (IDT).

Kpome 3TOro, moaroTroBi€HbI, YTBEPXKICHBI U BBEICHBI B
neiicteue cnenytompe CTh EN (cMm. Tabmumy 1):

Tabmuna 1

CTBb EN 309-2009 | I[lnmutel npeBecHO-CTpykeuHble. Ormpenerne-
HUE U KJIacCU(UKALIHS

CTb EN 312-2009 | [InuTel ApeBeCHO-CTpykKeuHble. TexHudec-
KHe TpeOOBaHUS

CTb EN 316-2009 | Ilnutel npeBecHOBOJOKHMCTHIE. Omnpenene-
HUe, KIacCu(pUKANUI U MAPKUPOBKA

CTb EN 622-2- | Ilnutsl JIPEBECHOBOJIOKHUCTBIE.

2009 Texuuueckne  TpeboBanus. Yacte 2.
TpeboBanusI K TBEPABIM IUIUTAM

CTb EN 622-5- | Ilnutsl JIPEBECHOBOJIOKHUCTBHIE.

2009 Texuuueckne  TpeboBanus. Yacte 5.
TpeboBanust K MIMTaM, U3TOTOBJICHHBIM 10
cyxomy metony (MDF)

CTb EN 717-1- | Ilnutel gpeBecHble. OmnpeneneHue Bble-

2008 nenus Qopmanbreruga. Yacte 1. Meton

ompeneneHuss (GopMaIbIAETHAA C HCHOJb-
30BAaHHEM HCIIBITATEIbHON KaMephbl

CTb EN717-2- | Ilnutel  apeBecHble. OmnpeneneHue BblIe-
2008 nenus Qopmanbreruga. Yacte 2. Meton
ompeneneHus: (GopManbaeruaa METOJIOM ra-
30BOT0 aHAJIN3a

194



[Mpopomxkenue TadmuIst 1

CTb EN 1058- | Ilnutel apeBecHble. OmpeneneHue Mexa-

2009 HUYECKUX CBOMCTB M IIJIOTHOCTH
CTb EN 14041- | IlokpbITHsi HamnoJibHbIE IOJUMEpPHBIE, TEK-
2013 CTWJIbHBIE W JIaMUHUpOBaHHBIE. OOmMe

TpeOOBaHUS U OIICHKA COOTBETCTBHUS

CTb EN 13986- | IlnuTel apeBecHble Uil CTPOUTENBLCTBA.
2004 XapaKkTepUCTUKH, OLIEHKA COOTBETCTBUS W
MapKUpPOBKa

K coxanenuto, HCNONb30BaHUE JAHHBIX CTAHIApTOB
HEBO3MOXXHO TI0 TPUYMHE TOro, YTO OHHM He o0bOecreueHsbl
B3auMocBs3anabiME ¢ HEMH ISO u EN, Ttakmmm kak EN 311:2002,
325:2012, 414:2001, 425:2002, 435 — Bce 8 uacteit, 10871:1995,
ISO 24343-1:2012, IP uHCTpyKIMH AJIs pacueTa Kjacca MOKPBITHI U
npyrue THIIA, Ha KOTOpbIE €CTb CCBUIKM BBILIENIEPEUHUCICHHBIX
crannaptoB B CTBEN 13329, CTb EN 14041 1 HEKOTOPBIX IpYTUX.

Ha cerognsmHuii fA€Hb HM OJHA M3 MHCIBITATEIbHBIX
nabopatopuii B Peciybmnrke benapych, 0CyIecTBIAIONMX KOHTPOJIb
KayecTBa MEOCNBHBIX M3/AEMMA U3 JPEBECHMHbl M  IUIMTHOU
OPOAYKIMHM, HE aKKpeAUTOBaHA B TIOJHOM O0OBbEME Ha METO[bI
KOHTpPOJISl B cooTBeTcTBUU ¢ TpeboBanusmu EN u ISO, uro nemaer
HEBO3MOXKHBIM  o0eclieueHHe  MOATBEPXKIACHUS  COOTBETCTBUS
IUIMTHOW MPOAYKIMH TPeOOBaHUSIM MEXIyHapOJHBIX CTaHAApTOB, B
TOM 4HCJI€ IOKPBITUM HamnojbHbIX JamuHupoBaHHbIX CTB EN
13329, CTb EN 140141 u, COOTBETCTBEHHO, CYIIECTBEHHBIM
TpeboBanusam 6e3onacuoctu o TP 2009/013/BY.

Hcnosb3oBanue MEXTOCYAAPCTBEHHBIX CTaH/1apTOB,
MOATOTOBJIEHHBIX M NPEUIaraéMbIX K MCIOJb30BaHU0 EBponeiickum
COBETOM IO CTaHAApPTHU3AllUU, METPOJIOTUU U CepTUHUKAIMH, B
KayecTBe pabOYMX HEBO3MOXKHO, T.K. CTENEHb COOTBETCTBHUS HX
MEXIyHapOAHbIM cTaHgapTaMm HesksuBasieHTHas (NEQ). Ilpu stom
ucnons3ytoress  aeiicreyromue (COCTsI) MeToasl KOHTpONsS Ha
IUIMTHYIO MPOIYKLHUIO, YTO HPHUBOAMUT K PA3INYHOMY TOJIKOBAHHUIO
pE3yJIbTAaTOB MCCIEN0BAHNN, @ POTOKOJIBI HE UMEIOT IOPUIANYECKON
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CHJIBI JJI1 MapKUPOBKU MPOJYKIIMUA HA COOTBETCTBUE TPeOOBAHUSAM
neWictByrommx B PecnyOnmuke — bemapych  MeXIyHapoOIHBIX
CTaHJapTOB.

B nacrosimee Bpems BeIeTCSl aKTHBHAs paboTa MO 3aKyIKe U
NEPEBOY OCHOBOTIOJIAraloIUX U B3aUMOCBA3AHHBIX €BPONEUCKUX U
MEXJIyHApOAHBIX cTaHAapToB. OmpeneneH IEHTP HWCHBITAaHUH
IUIMTHOW TPOJYKLIMHU, YTO TO3BOJIUT MpeanpusatusM PecnyOmuku
benapyce mpoBOOUTH  CepTUHUKAIMIO JPEBECHBIX IUIUT Ha
COOTBETCTBUE TPEOOBAHUSIM MEXKIYHAPOIHBIX CTAaHIAPTOB M, TEM
CaMbIM, YBEIMYUTHh OKCIOPTHBIM NOTEHLIHAT CTpPaHbl 3a CUeT
MIPOU3BOJICTBA BBICOKOKAYECTBEHHOW M 0€30MaCHON MPOTYKIIUH.

B Pecnybnuke benapych pazpaboTaH M IpPOXOAUT
COIJIACOBAHUE POEKT roCyJIapCTBEHHOT O CTaHJapTa
«OKOJIOTHUECKHE KPUTEPHUH MeOeIr M HANOJbHBIX IMOKPHITHHA U3
JPEBECUHbI M JPEBECHBIX MaTepHajoB». BBeieHue ero mo3BOJIMUT
HaM [POBOAMUTH HKOJOTHYECKYI0 cepTU(UKanuio Mebenu u
HAINOJbHBIX MOKPBITUI M3 JPEBECHHBI M JAPEBECHBIX MATEPHAJIOB U
uHpOpMHUpPOBaTh MOTpeOUTENEl O MNPOAYKIMH, OKa3bIBaIOIIEH
HalMEHbIIee BO3JCHCTBHE Ha OKPYXAIOIIYI0 Cpelny U Cpelau
aHAJIOTUYHOW NPOAYKIMH. YCTaHOBJIEHHBIE B JAHHOM CTaHAapTe
HKOJIOTUYECKUE KPUTEPUU OXBATHIBAIOT BCE OTalbl >KU3HEHHOTO
IUKJIa TPOAYKIMH U pa3paboransl ¢ yueroMm npunuunos CTh MCO
14024-2003 «YmpaBiieHuE OKpYXarolled cpeaod. OTUKETKH U
JEKJIapalii AKOJOTHYECKHe. DKOJIOTHYeCKas MapKHUpoBka Tuma .
[TpuHUIMOBI ¥ TpoLENypb» Ha OCHOBaHMM pemieHuss Komuccuu ot
30.X1.2009 r. Ne 2009/894/EC mo yCTaHOBJIECHHIO 3KOJIOTMYECKHX
KPUTEPHEB 10 TPHCBOEHHIO OSKOJOTMYECKOH MapKUPOBKU B
CoobmiectBe gaepeBsiHHOM Mebenu u  pemeHus Komucenn ot
26.X1.2009 1. Ne 2010/18/EC mo ycCTaHOBJIEHHIO 3KOJIOTMYECKHX
KPUTEPHEB 10 TPHCBOCHHUIO OSKOJOTMYECKOH MapKUPOBKU B
Coo0b1iecTBe JepeBIHHBIX HAIOIBHBIX TOKPBITHI.

ITo pe3ynbTaTaMm 5KOJIOTHYECKOH cepTUUKau mMeOenu u
HaMOJbHBIX OKPBITUIN POU3BOAUTEND MTOJy4aeT IPABO MapKUPOBKH
UX HKOJIOTHYECKUM 3HAKOM COOTBETCTBHSI, MPaBO HH(POPMHUPOBATH O
TOM, 4YTO MeOellb W HaloJIbHbIE IOKPBITHS NPOU3BEAEHBI C
NPUMEHEHHEM JPEBECHHBI, IMOJIyUeHHON B pe3ysbTaTe YCTOWYMBOIO
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JIECOTIONIb30BAHUs, COJEPKUT MEHBIIE BpPEIHBIX BEIIECTB IS
OKpYXalollel cpeibl U YeIOBeKa.

NPON3BOJACTBO JPEBECHBLIX IIJIUT C
HNCITIOJIB30BAHUEM COBPEMEHHBIX KOHTPOJIBHO-
MN3MEPHUTEJIBHBIX IIPUBOPOB U YCTAHOBOK
OUPMBI «'PEKOH»

Al BACUYEB — ®UJIHAJI DHUPMBI « PEKOH»
B P® U CTPAHAX CHI’

CoBpeMEHHOE TPOU3BOJCTBO JPEBECHBIX IUIUT CETOJHS
HEBO3MOXKHO 0€3 TIOCTOSHHOTO KOHTpOJII COTEH IapaMeTpoB
MPOU3BOJICTBEHHOTO 00OpYyIOBaHMS M KOHEYHOW MPOIYKIIMH.
Kaxxaplii mapameTp sBISETCSI B KOHEUHOM MTOI'€ COCTaBHOM 4YacTbiO
«oOmiell KapTUHBI KayecTBa MPOAYKUMU». BakHOCTH TOro win
JPYroro mapamerpa OInpeneNseTcs: B 3aBUCUMOCTH OT 0COOCHHOCTEMH
TEXHOJIOTMYECKOI0  IIpPOLecca, OJHAKO  CYIIECTBYIOT  TakKHe
XapaKTePUCTUKH, KOTOPbIE BaXKHBI JIJIsI JIIOOOTO MPOU3BOICTBA.

Jlnst obecrieueHus: BBICOKOTO KayecTBAa KOHEUHOW MPOTYKLIUU
HEOOXO/JMMO  TOCTOSHHO  KOHTPOJHMPOBAaTh €€  pa3IuyYHbIC
napameTtpsl. JlabopaTopHblii KOHTPOJIb, 6€3YCIOBHO, COXPAHUT CBOE
3HayeHue U B Oynaymem. Ho B cuiy oTcTaBaHus BO BPEMEHH OT
COOBITHH, TMPOUCXOAIIUX B TEXHOJOTUYECKOM IIpoIecce, B CiIyyae
HE0O0XOIMMOCTH HEBO3MOXKHO OBICTPO BMEIIAThCs B XOJ CaMOTO
nporecca. Ilostomy  Gosnee  MPEANOYTUTENBHBIM  SIBISETCS
¢bukcupoBaHue MHO€ECTBA rapameTpoB BO BpeMs
TEXHOJIOTMYECKOr0 IIpoLecca, TO €CTh B pexxume oHianH. IIpu stom
OIIEPATOpP HMMEET BO3MOXHOCTb KOHTPOJHUPOBATh BECh IIPOLIECC
MOCPEICTBOM KOMIIBIOTEPA, MOAKIIOUEHHOro0 K ycraHoBKaM. Kpome
JTOTO HMMEETCS BO3MOXHOCTb IIOJKIIOYEHUs BCEX YCTAaHOBOK
MOCPE/ICTBOM MOJEMHOU CBS3M K OTHENy OOCTYy)XMBaHUS (PUPMBI
«I'peKon» B I'epmannn.
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B mpomecce mnpou3BOACTBa JAPEBECHBIX IUIUT OOJbIIOE
3HAYeHWE MMEEeT BIAKHOCTb NPUMEHSIEMOH WIeNbl WIM BOJIOKHA.
Ecnu maTepuan OyaeT CIUIIKOM BIIQXKHBIM, TO MPHIETCS CMUPHTHCS
CO CHMKCHHMEM KauecTBa TOTOBBIX IUTUT. Eciau MaTepuain, HaoOopoT,
Oy/eT CIUIIKOM CYXUM, TO 3HAUUT, UMEJ MECTO JIMIIHUN PacXon
sHepruu. To e camMoe OTHOCHTCA M K IPONUTAHHOMY KIleeM
MaTepuainy. Jast pereHus poOIeMbI UCTIOJIb3YETCS
OeckoHTaKkTHbIN HMHpakpacHbiii Baaromep IR 5000. [Tpuniun
U3MEpEeHUsl OCHOBAH Ha W3MEHEHHH, B 3aBUCHMOCTH OT BIQXXHOCTHU
MaTepuana, yria OTPaXE€HHs CBETOBOTIO Jyda, IpPEeABAPUTEIHHO
ONTUYECKU Pa3I0KEHHOr0 B MH(]pakpacHOM auana3oHe. BnaxxHoctsb
MOXKET U3MepAThCcs B auana3zoHe oT 1 mo 75 %. llorpemnocts
cocraBisieT = 1 % BbIOpaHHOrO AMana3zoHa u3MepeHus. Hanpumep,
Ha BBIXOJIE€ M3 CYHIMJIBHBIX OapabaHOB, I IUANa30H HU3MEpPEHHUN
cocransieT 1-5 %, morpemHocts Oynet pasHa 0,05 %.

CrnenyroummM oueHb BaKHBIM MapaMeTpoOM SIBIISIETCS Macca
MaTepuaja Ha eAMHHMUY MJom@aau. CrenuanbHbIE CTallMOHAPHBIE
(BWS 5000) wmu TtpaBepcasie (BWQ 5000) peHTreHOBCKHE
yctaHoBKH Qupmbl  «I'peKoH» MOHTHPYIOTCS HENOCpeaCTBEHHO
BHYTpU (OpPMMAIIMHBI WJIM Ha COOTBETCTBYIOIEM JICHTOYHOM
TpaHcnoptepe. Pe3ynbraTel U3MEpeHuil MOTYT ObITh MCIOJb30BaHbI
JUIE U3MEHEHHUS] CKOPOCTU IBWKEHHUS TPAaHCIOPTEPHOM JIEHTHI WU
BBICOTHI pacrojioxkeHus rpedenku. Juamazon usmepenuit: 0 - 40
KI/M°, TIOTPENIHOCTh M3MepeHHii - + 0,25 % KOHEUHOH BeIHYHHEL,
paspearomas Croco6HoCTs - 30 r/M”.

YroObl TOYHO OIIGHUTh KOJE€OaHHS MacChl Ha EIUHMILY
IUIOIAM — KaK B MPOJIOJILHOM, TaK U B IOIIEPEYHOM HalpaBJIeHUH —
B IIpoliecce MPOU3BOJICTBA, HEOOXOAUMO MPOBOAUTH H3MEPEHHE BCEeH
MOBEPXHOCTU C(HOPMHPOBAHHOTO KOBpa. DTO CTAJO BO3MOXKHBIM C
noMoupl0  ckaHepa kKoBpa  «/uddenzop»  (Dieffensor).
[IpencraBieHne TOYHBIX TIpaduyeckux M LUPPOBBIX JaHHBIX
MO3BOJISICT OIEpPaToOpy CBOEBPEMEHHO BMEIIMBATHCS B MpoIlecc
¢dopmMOBaHUST KOBpa, 4YTOObI JOOUTHCS MOCTOSIHHO BBICOKOTO
KayecTBa IUIMTHI IPH OJHOBPEMEHHOM ONTUMM3ALMU Pacxoja
MaTepuasia W SHeprud. OJHUM K3 NPEUMYILECTB HCIOIb30BAHUS
ckaHepa «/luddensop» sBugercs TO, UYTO IIUPUHA KojeOaHUN
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yIIeIbHON Macchl B NMPOJOJIHHOM HAIPABICHUH IIPU PETYIHMPOBAHUU
CKaJIb[iepa 3HAYUTEIBHO HHUXKE, YeM TpPH pEryJIUpOBaHUH C
UCIIOJIb30BAHUEM JAaHHBIX ¢ BecoB. CucreMaTnyeckasi ommuoKa BECOB
B auamasone 250 — 400 /M’ OTYETIIHBO MPOCJIEKUBAETCS U 3aTEM
KOPPEKTHPYETCsl BpYUHYIO, KaK MpaBuiIo, rmocie 3abopa npod mocie
npecca. «YOeraHue» Macchl Ha Becax TaKXKe SBISETCS BCEM
U3BECTHBIM Ha MpPAaKTUKEe (EHOMEHOM, BBI3BAHHBIM pa3lIUYHEeM
HANpsHKCHUH B JICHTE, BIMSHHUEM TEMIIepaTyp M 3arps3HEHUSIMH,
KOTOPOE KOPPEKTUPYETCS TAaKXKe BPYUHYIO MOcie B3ATus npob. Emé
OJTHOW OIIMOKOM HpU PETYIUPOBAHUU C TIOMOIIBIO BECOB SBISIOTCS
nomycku hopmupyromeit 1eHTsI 10 100 r/M°, KOTOpbIE, KaK MPaBUIIO,
KOPPEKTHPOBKE HE mojaiarorcs. [Ipy ncnoab30BaHUU CKaHEpa KOBpa
«duddenzop» ynenbHas Macca (popMupYyIOIIeH JIeHTBl Ha
NPOTSHDKEHUM BCEro TIpolecca H3MEpsieTcss U IpHU  PeryaupoBKe
CKaJIb[Iepa COOTBETCTBYIOIIUM 00pa3oM KOPPEKTHpYeTCs Macca Ha
eIMHUILY TUIOIaAu KoBpa. [IOCTOSHHBIN KOHTpPOJb pachpeneseHHs
Beca TIOMEPEeK HalpaBJIEHUS TEXHOJOTMYECKOro TIOTOKa Iepen
IJIaBHBIM TIPEcCCOM 00eCHeuyMBaCT BO3MOXKHOCTb ONTHUMH3AIMU
mporecca  M3rOTOBJGHHs — NpoayKuud.  OJIHOBPEMEHHO  3TO
NPENATCTBYeT TMOMAaJaHMUI0 JIGHThl TIpecca IMOoJ BO3JACHCTBHE
HEpaBHOBEeCHs IUJIOTHOCTH B KoBpe. Ilpu mnomomu JaHHBIX
U3MEPEHUsT MOXHO JIETKO MPOCIENUTh U 3allpOTOKOIMPOBATH XOJI
MIPOM3BOICTBEHHBIX IporieccoB. C nomorbio ckanepa «Auddenzop»
BIIEPBBIE MOSBHUIACH BO3MOXHOCTh BCECTOPOHHEH U 3(PPeKTUBHON
3aLIUTHI CTAIBHBIX JIEHT OT HEMOMPABUMBIX J€(PEKTOB, BHI3BIBAEMBIX
KaK METAJUIMYECKUMHU, TaK U HEMETAITTMYECKUMHU, a TaKKe JIPYTUMHU
MHOPOIHBIMH TEJIaMU BBICOKOH IUIOTHOCTH, YTO YBEIMYMBAET CPOK
CIIy’KOBI JIEHT Ha 2-4 Tofa.

Jatunk ContiLog sBnsiercs HOBOI _pa3padoTKOMl i
HETNPEPHIBHOTO M3MEPEHHUs B TMHAMHKE I1apaMeTpOB JaBJICHUS Taza
U TeMIlepaTypbl BHYTpU KOBpa u3 apeBecHbIX MarepuanoB (/CII,
MZ®, OSB) npu npoxokI€HHWH BHYTpPU IIpecca B HaIpaBJICHUU
MOJIauM, a TaKXe IONepeK KOBpa B JIIOOOM BBIOPAaHHOM MecCTe.
KoHTposb MOKHO BECTM Kak BHYTPU IIPECCOB HEMPEPBIBHOTO
JICUCTBUS, TaK W B TAKTOBBIX, M B MHOTIOJTAXHBIX Ipeccax.
[TonmydeHHble AaHHBIE MAAIOT OIOCPENOBaHHYIO HH(poOpManuio 00
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OTBEPXACHUM CMOJBI B KOBPE U TO3BOJSAIOT ONTHMHU3HPOBATH
nporpammy ImnpeccoBanus 1o otnenabHbiM penenrtam. LHEJIb: kak
MOKHO CKOpee JOCTUrHyTh TemrepaTypsl B 100 °C mnst cpeanero
cimosi!  Temepp ¢ momompio garyuka ContiLog — MOXHO
MUHHMH3HPOBATH SBJICHHUS PACCIIOCHUS, €CIIU TOOUTHCS OOJIBIIErO
ylajgeHus ra3a W3 CEepeAMHbl KOBpa. BiusHHe NpeamecTBYROIUX
TEXHOJIOTMYECKHUX MPOLECCOB (HAIIPUMEpP, OPOLIEHUs KOBpA, CUCTEM
MOJIOTPEBA) WJIM IApaMeTpPOB MPOAYKIUH (HAIpUMEpP, CMOJIBI,
IUIOTHOCTH, BJIXHOCTH) Ha TNPOLECC IPECCOBAHHUSA MOXKHO
¢ukcupoBaTh B  peXUME peanbHOro BpeMeHH. llosBuiack
BO3MOKHOCTh KOHTPOJMPOBATH Tporuecc (OPMHUPOBAHHUS CBOWMCTB
witel! IIpouecc m3MepeHus: MPOUCXOAUT CIEIYIOUMM 00pa3oM.
becnpoBoHOW maTtyMk BOpachlBaeTCss B CpPEAHUN CIOW B MecTe
(bopMOBaHUS KOBpa M MPOXOJIUT 4epe3 TOpSAYHMid Mpecc Kak CBOETO
pona norepsHHas naetanb. OCyLIECTBISIETCS  CHHXPOHM3ALMS
U3MEPEHUN C MOMEHTOM BXOJla B IIPECC U BBIXOAOM u3 Hero. Ilpu
HaX0XJACHUU KOBPAa BHYTPHU Ipecca MPOU3BOAUTCS 3aMep JaBICHUS
raza ¥ Ttemneparypsl. IIpy moMomm CUMTBHIBAIOIIErO YCTPOWCTBA
3aMEpEHHbIE JAaHHbIE Ha BBIXOJE M3 Ipecca CUUTHIBAIOTCA
O6ecpoBoHBIM  criocobom. Ilpm  momomm  kaptel  SD  wim
uHTepdeiica nanHble 3aTeM nepenatorca Ha [IK Oosiee BBICOKOTO
ypoBHA. OIHOBpPEMEHHO MOTYT OBbITH BOpPOIIEHBI 70 3 TaTYUKOB,
HanpuMep, 10 IMHUPUHE KOBpa.

Beixon 3a mpenensl JOMYCKOB, OINPENESAIONIMX Ppa3Mephl
u3Jenusi, 0COOEHHO TOJIIMHBI, CHM)KAaeT KadeCTBO, YBEINYMBAET
BbIXOJ] Opaka, a 3HAa4uT, BIMAET Ha CHIDKEHHE OOIIMX
HPKOHOMMYECKUX TOKazarened npeanpusatus. [Ipy OTKIOHEHMSIX OT
3aJJaHHOTO TapaMeTpa MOXHO cpa3y MPHUHATH HEOOXOIMMbIE MEpHI,
€ClI pacroJiaraTh TEKYLUIMMH JaHHBIMU Ojarojaps MNPUMEHEHUIO
YCTAHOBKHM M3MePeHHMs TOJIIMHBI. BBICOKOUYBCTBUTENbHBIE
npenu3noHHble ponnku yctaHoBku DMR 6000 xacarorcst matepuana
TaKUM 00pa3oM, YTO M3MEHEHHs TOJIIIMHBI MaTepHhaja BbI3bIBAIOT
BEPTUKAIBHOE IEPEMEIICHNE YCTPOMCTBA 3alMCH IyTH. BHyTpu
U3MEPUTENBHBIX TOJOBOK OECKOHTAKTHBIM CIOCOOOM BBIMOJHSETCS
¢ukcupoBanue myru. Yaie Bcero npuMeHseTcst napHoe (CBepxy M
CHHU3Y) pa3MelIcHe U3MEPUTENBHBIX  TOJIOBOK, 4TOOBI
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KOMIIEHCHpOBaTh nporud marepuana. Haubosee pacnpocTpaneHHON
ABISICTCSI KOMOMHALMS M3 TpeX Map H3MEPUTENbHBIX TOJIOBOK,
MO3BOJISIONIASA MOJIy4aTh HHPOPMALIHMIO O TOJIIMHE IJIUTHI IO KpasM
u B 1ueHrpe. Tounocts uzmepenuii - 0,014 mm.

YcranoBku koHTposs kavectBa ckienBanusi UPU 6000
¢upmel «I'peKon» momorarorT BoBpeMs 3apUKCHUPOBATh OIIMOKU
NPOM3BOJCTBA, 4YTO TO3BOJsET M30ekaTh BBIIYCKa Opaka.
HeBuaumble OTKIOHEHMS OT XOPOLIEro KadyecTBa IMPEACTaBISIOT B
MPOU3BOJICTBE JPEBECHBIX IUIUT 3HAYUTEIbHYIO Mpobiiemy. OHHU
pacrno3HaTCs TOJIBKO Ha CTaUU PACKPOS CaMOM IJIMTHI UM YK€ Ha
OPEeaNpUsATHH N0 JanbHelmel nepepaboTke mmT. Peknamanuu u
Opak - BOT TNOCIEACTBHUSA 3TOro sBIEeHUS. B ycraHoBKax (Qupmbl
«'peKon» ynbTpa3ByKOBbIE€ BOJIHBI IPOHU3BIBAIOT IUIUTY H
BOCIIDUHUMAIOTCA ~ PACIIOJIOKEHHBIM ~ HAIIPOTUB  IPUEMHUKOM.
Hanpumep, He mnponuTaHHas KjieeM 30Ha OcClabisieT 3BYKOBBIC
BOJIHBI, B CHJIy 4Yero resepupyercs cooduenue. K cucreme MOXHO
MOAKIIIOUUTE 110 24 KOHTPOJIBHBIX KaHaJIOB. biaronmaps sTomy
JOCTUraeTcsl BBICOKAs IUIOTHOCTh KOHTpoJisi. B mpomecce paboThi
UMEETCSI  BO3MOXHOCTb  YCTAaHABIMBATH  JIOIYCTUMBIE  JJIMHBI
nedexkroB. Bo3mMokHa Takke aKTHUBH3AIMs WHTErpaTopa JIe(eKTOB.
OcHOBOW 178 MOAAUM MM CHUTHala CIY)KUT OIPEAEICHHOE
NPOIIEHTHOE COJiep)KaHue HeOONbIINX JePEeKTOB B IepecueTe Ha
OIHY TMIUTy. Mecta pacnojioXeHus JIeQeKTOB MOryT ObITbh
IIPOMapKUPOBaHbI MO0 OOKOBOM cTOpoHE MIUTHL. C MOMOIIBIO 3TOU
YCTaHOBKM MOXXHO HE TOJBKO  pPAaclo3HaBaTh  BO3AYIIHbBIE
BKJIIOUEHUS, TAKUE KAK My3bIPU, PACCIOCHHUSI, MECTA HEMPOKJIES, HO U
ONTHUMU3UPOBATh  TEXHOJIOTMYECKMH  IpoLecc B LEJIOM.
Wudopmanus, uHAMLKHpYeMas Ha 3KpaHe KOMIIbIOTEpa, MO3BOJISET
TEXHOJIOTY OIPEIENINTh KAaueCTBO CKJIEMBAHHSA U ONTHUMU3HPOBATh
IIPEJCTOSIIINE TEXHOJOTUYECKUE TPOLECCHI, HANPUMEDP, BpeEMs
CYLUIKM IIIIOHA, KOJMYECTBO KJI€sl, BpPEMS IPECCOBAHMS, TAKUM
00pa3oM, 4TOOBI BBITYCKaTh MO-NPEKHEMY Ka4eCTBEHHYIO IUIUTY, HO
C HauMMEHBIIMMM CBIPDBEBBIMU M 3Heprosarpatamu. Kpome storo,
ycraHoBka UPU 6000 ocHamieHa yCTpONCTBOM aBTOMAaTHYECKOTO
KaTMOpOBaHUS KaXJO0TO KaHala, YCTPOWCTBOM aBTOMAaTHYECKOTO
KOHTpOJIS 3arps3HeHus KaHana. [locne nepBoii  HacTpoWku
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YCTPOUCTB cOOpa M3MEpsieMbIX MapaMeTpoB IO OIMOPHOM BEIWYHHE
yepe3  3apaHee  yCTAHOBJICHHBIE  HMHTEPBAJIbl  BBINOJHAETCS
aBTOMATUYECKUN KOHTPOJb YPOBHS 3arpsi3HEHHUsS! yCTaHOBKH. Eciu
CUTHAJI OT KOHTPOJIBHOTO KaHajla B CHIIy 3arpsA3HEHMsI OTKJIOHSETCS
OT NPEIBAPUTEIBHO YCTAaHOBJICHHOW OINOPHOM BEIWYMHBI, TO
aBTOMATHYECKH  BBIMIOJIHACTCS  JOMOJHUTEIbHOE KaIMOpOBaHHE
cucreMbl. Ecin ypoBeHb 3arpsi3HEHUs NOCTUIAET BEJIWYMHBI, HE
JIOMyCKAIOUIeH TMPOBENEHHs TOMOJHUTEIBFHOIO KaIUOpOBaHMS, TO
onepaTopy aBTOMATHUYECKU JNAETCS yKa3aHUE HA OUEPEIHYIO YHCTKY.
Takum oOpa3om, Bcerjia MOMXHO ObITh YBEPEHHBIM B pPE3YJIbTaTax
KOHTPOJI.

Pacnpenesienue 00beMHOIl NJIOTHOCTH TaKXe SBISCTCS
BAKHOM  XApaKTEpUCTUKOM  JPEBECHBIX  IUIMT. Y CTAaHOBKaA
StenOgraph 6000 ¢upmsr «I'peKon», ucnonb3ylomnas B KauecTBe
UCTOYHMKA M3JIy4eHUs] PEHTTCHOBCKYIO TpPyOKy, TO3BOJISET
MOJIyYUTh paclpenesieHHe O0ObeMHOU IUIOTHOCTH B IUTMTE Cpasy
[I0CJIE IIPECCa B PEXUME peanbHOro BpeMeHH. CKOpOCTh N3MEpPEHUS
0,3 — 1,0 MM TONIIMHBI [IJIUTHI B CEKYHY.

Konebanus pacmnpeneneHuss MaTepuasa W MacChl IUIMTHI
BEJIET K MOBBILICHUIO U3/IEP’KEK IIPOU3BOJICTBA IIPU OJTHOBPEMEHHOM
CHI)KEHMM KauyecTBa MPOIyKIUH. Jlo HEJaBHETO BPEMEHHU B IUIMTHOM
IIPOMBIIIJIEHHOCTH TPUMEHSUINCh TPABUMETPUUECKUE BECHI HWIIHU
PEHTT€HOBCKHUE M3JIydaTelHd, IIPU IIOMOIIM KOTOPBIX MOXKHO
OIPEJEIIUTh MacCy TOTOBOM IIJIUTBHI.

I'paBumerpuyeckue Becbl THma GS 6000 ¢upmel
«I'peKon» mnpuUMEHAIOTCS, B OCHOBHOM, B KadeCTBE BECOB,
paboTarolX B COCTOSHUM MOKOS B3BEIIMBaeMoro marepuana. [lpu
9TOM KaKJas IUIMTa JIOJDKHA HAaXOJWUThCA Ha CTOJIE BECOB B
COCTOSIHMM TIOKOSI HEKOTOpO€ BpeMs, YTOOBI ObITh B3BEIICHHOW.
Takue Becbl MOTYT IPUMEHATHCS, B OCHOBHOM, B TAaKTOBBIX IIPECCAX.
[1nuTHl B3BEMIMBAOTCS IPU TPOXOXKIACHUH YEPE3 BECHI, IPUUEM HAI0
YUUTBIBaTh, YTO HAa BECAX MOJYKET HAXOAWUTHCS TOJIBKO OJHA IUIMTA
win (B OIpeleNieHHbIX ciyyasx) uenas rpynmna. IlomotHo BecoB
JOJDKHO OBITh COOTBETCTBYIOLIEH [UIMHBI, YTOObI OOecreynBaTh
Heo0Xo/MMoe BpeMsi B3BelMBaHMA. Kpome TOro, paspblB MEXIy
JBYMS IUIUTaMU JOJDKEH OBITh JOCTAaTOYHO OonblIuM. st paGoThl
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HEOO0XOAUMBI PabOYHe CTOJIbI, KOTOPbIE MMEIOT OYEeHb OOJIBIIYIO
Tapy. B3BemmBaHue 0o4eHb JIETKUX WM KOPOTKHUX IUIMT HU3-3a 3TOTO
CTAaHOBMTCS JIEJIOM BECbMA TPYIHBIM.

Becol gasi mumt mpoxoanoro tuma CS 6000 ¢upmer
«'peKon», paboraromue B pexume online, obecreuynBaroT
aBTOMATH3allMI0 KOHTPOJIS PACIPENEICHUs] MaTepuala, a Takke
Macchl TUIUTBL. OCOOEHHO A MPOM3BOJCTBEHHBIX YCTaHOBOK C
OYEHb BBICOKON CKOpPOCTBIO KOHBEMEpPA, B CTECHEHHBIX YCIIOBMSIX,
IpU HEJOCTaTKe MecTa WIM NMPH HeOIaronpusTHOM COOTHOUICHUU
Macchl CTOJIa U Macchl IUTHI Bechl Juist it CS 6000 npousBoacTBa
¢dupmel «I'peKon» npocto uaeansubl. B oTiinyne oT 0OBIYHBIX BECOB
Ul TUTUT, 00OpYIOBaHHBIX pabo4yuM crojioM, yctanoBka CS 6000
oOecrieynBaeT O0TOOpaXEHUE PACHpPEAETICHUs MacChl B MOMEPEYHOM
HaIpaBJIEHUU B IIpenenax wusMmepsemod mmrel. KommbroTtep,
oOpabaTpIBalOIIMi JaHHbIE HM3MEPEHH, IIOKa3bIBA€T BEIHMYUHBI
U3MEpeHu W 1o3BoJsieT 0Oe3 TpyAa BbIOMpaTh MapaMeTpbl
ycTtaHOBKH. OcOObIM NPEUMYILECTBOM 3TOM CHCTEMBI SIBISIETCS €€
KOMIIaKTHOCTb, (OHA 3aHUMAaeT HEMHOI'O MECTa), BHICOKAsh TOUHOCTh
U3MEpPEHUS M HEYYBCTBUTEIBHOCTh K BHEIIHUM BO3JEHCTBUSM,
HarpuMmep, MbUIM, Mapy M BBICOKOW Temmeparype marepuaia. B
KOMOMHAIMM C YCTaHOBKOM u3Mepenus toiaumuasl DMR 6000
npousBojacTBa (upmbl «I'peKoH» MOXHO omnpenensite 0O0bEeMHYIO
IUIOTHOCTh IUIMT, a TaKXKe €€ paclpelelieHne B IUINTE U
UCIIOJIB30BAaTh  3TH  JIaHHBIE B HeNaX  ONTHUMHU3ALUHU
TEXHOJIOrM4ecKkoro mpouecca. Becel mpoxoxnoro tuma CS 6000
paboTaoT  OECKOHTAaKkTHBIM  crocobom. st duKcupoBaHUA
pe3yiapTaTa H3MEpPEHUs M3MEPAEMBbI MaTepuanl IPOCBEYUBAETCS
clabbIM  PEHTT€HOBCKMM  M3JIydeHHEeM. B  3aBUCMMOCTH  OT
KOJMYECTBA MaTepuajga M €ro YAEIbHOTO BeEca M3MEHAETCS
BOCIIPUHMMaeMasl PUEMHUKOM cuila u3iydeHus. OHa U sBIsAETCS
MEPUIOM Macchl Ha eIMHHMIY riomamsd (kr/m°). JluamasoH
u3MepeHuil coctanisieT ot 2 o 40 Kr/M> MIPU TOJILHUHE TUIUTHI 10 50
MM U CKOpocTH KoHBelepa 10 120 m/muH. Ilorpemnocts u3mepeHui
cocraBmseT + 3,5 % mpu 2 kr/mM° u £ 0,2 % npu 40 xr/m’. Hano
OTMETHTb, YTO JTO YCTPOHCTBA C Y3KMM, I0JOCO0Opa3HbIM
u3MepeHueM. YToObl MOMYYUTh JOCTATOYHO TOYHOE OTOOpa)KeHHE
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Macchbl IUIMTHI, NMPUMEHSETCA 4Yallle BCEro TPH, IATh WM IIECTh
U3MEPUTENBHBIX JIOPOXKEK JUIsl KOHTpoisl IuMThl. Ilpu Takom
crioco0e U3MEpPEeHUs BCerla €CTh He MPOMEPEHHBIE MTPOCTPAHCTBA, a
B CHJIY 9TOT'O NPUXOJUTCS BBIMOJIHATH HHTEPIOJSILIUIO. AOCOIIOTHAS
Macca IUIMThI, TAKUM 00pa3oM, JJaeTCsl C OTNPEeIEHHON JJOMyCTUMON
MOTPEIIHOCTBIO.

Y HoBo#l penrrenoBckoir cucremsl HPS 5000 ¢upmer
«'peKon» Bcex 3THX HEMOCTaTKOB HeT! DTa ycTaHoBKa paboTaeT
OECKOHTAaKTHBIM CIIOCOOOM C TIOKpHITHEM Bced tuiomanu. Jlus
¢bukcanu HU3MepAEMBIX BEIWYMH KOHTPOJIMPYEMBIH MaTepual
IIPOCBEUMBAETCS  PEHTICHOBCKUM  HM3JIY4Y€HHEM, IIpUYEM B
3aBUCHUMOCTM OT KOJMYECTBA MaTepuaja U YAEIbHOTO Beca
MaTepuasa U3MEHsIETCS BOCIPUHUMAEMas TaTYNKOM UHTEHCUBHOCTh
U3JIydyeHusl. JTa CUCTEMA HEBOCIHPUMMYMBA K TaKMM MEILIAIOLIUM
BO3JICUCTBUSAM OKPYXKAIOIIEW Cpelbl, KaK IblIb, IIap U BBICOKAS
Temieparypa wmarepuana. IlnmuTel B3BelIMBaKOTCA B IpoLiEcce
MPOXOXKJICHUS uepe3 Bechl. TyT Macca OpyTTo OyAeT HEeTTO, HUKAKOH
Tapbl HE HYXHO IPU 3TOM BbIUMTaTh. OUYEHb JIETKUE U KOPOTKHE
IUIMTBl MOXHO B3BEIIMBAaTh HE3aBUCUMO OT ckopoctu! bombioin
MHTEpeC MPEeACTaBISIET, OCOOCHHO Ui OyIyIIero JOOCHAIICHUs
CYLIECTBYIOIIEH JIMHUM, KOMIAKTHOCTb — JJI1 pa3MELICHUs
Tpebyercst Bcero okojio 1,5 M. C moMOIIbI0 BHICOKOTOYHBIX BECOB
HPS 5000 ¢ noxpeiTHeM Bcell IUIOIMIAIN U3MEPEHHE BBIIOJIHAETCS C
BBICOKMM DPAa3peLIEHUEM U ONPEAEIAETCS Macca KaXKAOW OTAEIbHON
IUIMTHI, a TakXke KosiebaHus marepuana B miauTe. OJHOBPEMEHHO
MPOU3BOJIUTCS KOHTPOJIb B3BEIIMBAIOIICH TEXHUKU B (hOpMMaIlUHE.
Taxum o6pazom, Becsl HPS 5000 BbIgaroT TOUHYIO Maccy IUTUTHI U
pacnpezneneHue MaTepuaia B Heil. Pacipenenenne marepuaia B1ojb
U TIONEPEK IUINTHI aHAJIU3UPYETCS U MPEINCTABISETCS MOCPEICTBOM
COOTBETCTBYIOIIMX MapaMeTpoB. Pe3ynbTaTel H3MEPEHHS OCTAIOTCS B
pacropsbkeHMM B apXMBHOM  0a3e  jgaHHBIX. MMM MOXHO
BOCIIOJIb30BaThCS AJI1 HACTPOMKU M ONTHUMHU3ALMH IIPOLIECCA C LIEIIBIO
COKpallleHUs pacxoja marepuana. J[uamna3oH U3MEpPEHUH COCTaBIISAET
or 1 mo 40 Kr/M° MpU TOJIIMHE MIUTBI JO0 50 MM U CKOpPOCTH
KoHBelepa 10 240 m/mMuH. [lorpenrHocTs U3MEpEHU cocTaBiseT +
0,5 %.
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CucteMbl KOHTpOJISI 4acTo NPUOOPETAIOTCS C  LENbIO
WCKITIOYCHHSI TIOCTaBKU TOKYyINaTeNsAM JIe(peKTHOro ToBapa. OyHKuus
CHCTEMBbl TIOHUMAETCSI KaK BO3MOKHOCTbH pacrio3HaTh U OTOpPaKoBaTh
ToBap ¢ aepexroMm. C Apyroil CTOPOHBI 3Ty ke HHPOPMALIUIO MOKHO
UCIOJb30BaTh U JUIA ONTHUMHU3ALMU TEXHOJOIMYECKOIO Ipolecca.
Takum oOpa3zom, mosiydaercss JBOMHON 3(ddekT: onTUMU3anus
pacxofia CeIpbsi U CHIXKEeHHE Opaka. Tak e Kak MpOU3BOIUTEIH B
TUIUTHOU MPOMBIIIJICHHOCTH MOCTOSIHHO CTpeMsTCA
YCOBEpILICHCTBOBATh TEXHOJOTHI0, Tak U ¢upma «I'peKon» Bemer
paboTy paaum TOro, 4TOOBl MPEJOCTaBUTh B  PACHOPSDKEHHE
HKCIUTYaTallAOHHUKOB M3MEPHUTEIbHBIE CUCTEMBI, COOTBETCTBYIOIINE
ux norpedHocTsaM. OqHa U3 TaKUX cHcTeM — SuperScan - sSBIsSeTCS
YCTPOHCTBOM CKAHUPOBAHHMSA MOBepXxHOCTH IIMT. llepBas
yCTaHOBKa IpeJHa3Hayanach Uil HPUMEHEHHS B IPOU3BOACTBE
JAMHUHHAPOBAHHOTO TOJIOBOTO MOKPBITHSL, YTOOBI OBICTPO M MPOCTO
IpOBEPUTh  00JIbIICHOPMATHYIO JIAMHHMPOBAHHYIO IUIMUTY Ha
HaJIMYMe TOBEPXHOCTHBIX Je(EeKTOB cpa3zy mocie mpecca. Benp
MMEHHO 3]IeCh MOJKET BO3HHMKHYTh HEMajio MpoOyieM, U3 KOTOPBIX
MOXKHO Ha3BaTh B KauecTBE MpHMEpa CJIEAYIOLIHe: OTCYTCTBUE
pUCYHKa WJIHM €ro HaJlo)K€HHe, CIIBUT PUCYHKA, BBIPBIBBI, CKJIAJIKU
WIK SIMKA B PUCYHKE, BJABJCHHBIM COp, KameJbKHd Macia, BOJBI,
HAaCeKOMble M HHBIE HMHOPOJHBIE Tella, W3MEHEHHE I[BeTa
MOBEPXHOCTU TIUTUTHI, B3JIyTUS MM SMKH U3-32 BO3JCHCTBUSA
HEBEPHOW TeMmIepaTypbl MM BpeMeHH mnpeccoBaHusa. K Tomy ke
BBIBOJI O MpPHUYUHE Je(PeKTa CTAHOBHUTCS TEM TOUYHEE, YeM paHbIIe
3aMEYeHO ero nosiBieHue. B xone nopaboTku ycraHoBku SuperScan
N00aBUJIOCH 3HAYUTEIBHOE KOJMYECTBO JOMOIHUTEIBHBIX MOIYJEH,
YTOOBI HApSAAYy C YUCTO MOBEPXHOCTHBIMU J€(PEKTaMU MOKHO OBLIO
pacrio3HaBaTh M Jpyrue OTKJIOHEHHs, HalpUMep, TOMOJIOIMYEeCcKHe
nedexkTel mnM cOOM B CHHXPOHHM3AIMM MEXKIy CTPYKTYpoill u
pUCyHKOM Ha OonbimedopmarHoid mmre. CeronHs u3 «Ooina-
OJIMHOYKM» BBIpOCHA IIeJIast «IPyIa CHellHA3HAYECHU», I71€ KaXKIbli
6oer1 cienuanu3upyeTcs Ha OTAEIbHBIX 001acTsAX: MeOenbHas TUIUTa
(SPM), namunatr (SPL), BomokHo (SPF) u Oenas mmurta (SPR).
Bonbiie BO3MOKHOCTH OTKPBIBAIOTCS HMEHHO B ONpEICICHUU
KayecTBa O€NOM IJIMTHI, MOCKOJIBKY KayecTBO O€JOod IUIMTHI,
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0COOEHHO B CBSI3M C TEHJIEHIMEH K €€ JaMHHHMPOBAHUIO,
npuobperaer Bce Ooibllee 3HaYeHHE. B cucTeMy 3aKiabIBalOTCs
JUIS  pa3IMYHBIX THUMOB JAe(eKTOB TOporoBbie 3HaueHus. llpu
NPEBBILIEHUN WX BBIJACTCS COOTBETCTBYIOIIEE cooOmeHue o060
omnOke. TUMUYHBIMU OMIMOKAMM CYHTAIOTCS Takue Ne(eKThl Kak
MATHA KJes, KpYyMHbIe KYyCKW IIEeNbl, [apanuHbl W MecTa
couutn(poBKH. YCTAaHOBKY MOKHO CMOHTHPOBAThH MOCJE Mpecca WIu
nocie HUIU(OBaIBHOTO CTaHKA. B mocienHeMm ciiyyae OHa MOMKET
OKa3aTh CYLIECTBEHHYIO YCIYry B IIPaBWJIBHOM OLIEHKE Ipolecca
1M OBaHUA U IPEIOCTABUTH CBEJICHHSI O COCTOSIHUU ILITH(IICHT.

Pacnpenesienue 00beMHONl NJIOTHOCTH TaKXe SBIISACTCS
BaXHOM XapaKTEPUCTHKON JpeBeCHbIX IIUT. JlabopaTopHbIil
npudop DAX 6000 ¢pupmsl «I'peKon», ucnonb3yronmii B KadyecTse
UCTOYHMKA  M3JIy4CHUs] PEHTTCHOBCKYIO TpPYOKy, TO3BOJISET
MOJIyYUTh pacrpeseneHue o0beMHON IUIOTHOCTH 19 MM oOpasua
BCEro 3a 5 c. 3arpy304HbIii Mara3uH BMeIIaeT 7 Takux oOpasIoB.
Jluanazon m3mepenus - 400 - 1500 kr/m’, TOUHOCT H3MepeHHii - + 5
% OT rpaHUYHON BEIMYHMHBI IMaNa30Ha, pa3pelaromias cnocoOHOCTh
- 20 MKM.

HecmoTpss Ha mpuMeHEHME B Tpolecce INPOU3BOJACTBA
YCOBEPIIEHCTBOBAHHOW  TEXHMKH,  HEBO3MOXHO  IOJHOCTBIO
NpeOTBPaTUTh 00pa3oBaHWE HCKP W HMCTOYHHUKOB BO3TOPaHUA.
[Toutn Kaxaplii eHb TIE-HUOYAb MPOWCXOAUT B3PHIB IMBUIM WU
perucTpupyercs IoXap, BO3HHMKIIMK OT BO3TOpaHWs IbUIM, HO O
00JbIIUX YOBITKAX B MPOMBIIIIEHHOCTH U AJTUTEIBHBIX MPOCTOSX HA
MIPOM3BOJICTBE YMalluMBAETCsl, HE TOBOPA yXKe 00 OMacHOCTH [yIs
JKU3HM 4enoBeKa. VIMEHHO MO3TOMY NpeNyNpeAUTEIbHBIE MEPHI 110
3alIUTe OT B3PBHIBOB MIPHOOPETAIOT OOJIBIIOE 3HAYCHUE.

Oupma  «['peKon»  sBmseTrcs  BeAylIUM  MHUPOBBIM
MPOU3BOJIUTENIEM, BBITYCKAIOIIMM YCTAHOBKH HCKPOTalIeHusl B
TedeHue 6osee 30 ser. 3a 3TO BpeMs MO0 BCEMY MUPY, B TOM YHCIIE U
Ha mpennpusTusx Poccum u crpan, BxomuBmmx panee B CCCP,
ycraHoBieHo u pabotaer okono 300.000 ycraHOBOK. YCTaHOBKHU
PETUCTPUPYIOT MCKPHl M TJICIOIIME YacTHULBI Cpa3y e IOCIe HX
MOSIBJICHUSI B CHUCTEME ITHEBMOTPAHCIOPTa WM HA OTKPBITBHIX
Tpancnoptepax. Ilocie oOHapyxeHuUs W aHaIM3a MOMEHTAJIBHO
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(Bpemst oTKpbIBaHus GopcyHkH cocTtaBiseT 250-300 Mc ¢ MoMeHTa
OoOHapyXeHHMS HCKPbl WM TOpsSYed YacTHIbI) BBOJAATCS MEpPHI
IIPOTUBOAECUCTBUSI C LENIbIO JTUKBUJIAUU NPUYNHBI BO3HUKHOBEHUS
II0’Kapa WIX B3pbIBa. B oTiinume oT Apyrux CUCTEM NOXKApOTYLIEHUS
YCTAHOBKHM HCKpOTalleHuss BeAyT OoprOy ¢ HayanbHOU (ha3oif
ABJIGHUSA, T.e. €Ie JO0 TOro, KaKk T[OSBISAETCS  OlOHb.
IIpou3BoaACTBEeHHBIN npouecc npu 3TOM MOKeET
OecnpensiTCTBEHHO [IPOAOJDKATHCSL. [entpanbHblii IIyJIbT
YIPaBJICHUS IPUHUMAET U aHAJIM3UPYET CUTHAJIBI TPEBOTU U BbIIAET
COOTBETCTBYIOIIME KOMAaH/bl aBTOMAaTHKE MpOTUBOAEHCTBUA. B
nporecce padOThl  HPOMCXOAMT  PETySIPHOE  aBTOMATHYECKOE
TECTUPOBAHUE BCEX JAaTYMKOB M aBTOMATUKHU IPOTUBOJEHCTBUS.
TecTbl, IpOBEACHHBIE aMEPUKAHCKOM CTPAXOBOW KOMIIAHUEH
«Factory Mutual», moarsepauiu, uto natuuku ¢pupmel «I'peKom»
pearupyioT Ha KaXJoe BHIMMOE U HH(paKpacHOE H3IyuyeHHE B
muanazone ot 0,8 mo 1,1 wMkM, Kyga mnomajalT u
HU3KOTEMIIEpaTypHBIE TIEOUIUE U TeMHbIe yacTulsl (mpuM. 400 °C),
oOnajarone, TeM HEe MeHee, OOJIBIIMM B3PHIBHBIM IMOTEHIHAJIOM.
lameHne WCKp B TOJABISIOUIEM  OOJBIIMHCTBE  CIIy4yaeB
ocymiecTBisieTcs Bojoi. OHa mojaaeTcs moj OOJBLINM JaBICHUEM
yepe3 CHelUalbHyl0 (OPCYHKY, CO3/AIOUIYI0 MENKOIMCIEPCHBIN
BoJsHON TymaH. ®upma «I'peKon» npemnaraer u apyrue cpencraa
IIPOTUBOAEUCTBUS, HANPUMEp, YIVIEKUCIBIM Tra3, I[EepEeBOJIHbIE
CTpEeNKH,  [HOepbl, 3aCIOHKH. YCTAaHOBKM  HCKpOTAIICHHUs
COOTBETCTBYIOT MMPOBBIM CTaHAApTaM, UMeroT cepTudurarsi TUV
CERT (I'epmanusi), AONyIIEHBl K OSKCIUTyaTalliM CTPaXOBBIMHU
opranuzamusmu Factory Mutual System u Coro30M CTpaxoBIIHUKOB
ot ymep6a (VdS). UmeroTcs cepTudukatsl mokapHoi 0€30MacHOCTH
PO, ceprudukar COOTBETCTBHS TEXHHYECKOMY PpErilaMeHTy o
Oe3omacHocTH 00OpYyIOBaHUS s pabOThl BO B3PHIBOOIACHBIX
cpenax TaMOXXEHHOro coro3a, JeKiIapauuss O COOTBETCTBUH
TpeOoBaHMAM O O€30MAaCHOCTH HU3KOBOJBTHOIO 000PYIOBaHUS
TaMO0KXEHHOTr0 COr03a.

Pemaere nm Bbl 3amaum, cBs3aHHBIE C W3MEPEHUEM
KOHKPETHBIX XapaKTePUCTUK MPOAYKLHHU, WIA OCYILECTBISAETE
BCEOOBEMITIOIINN KOHTPOJIb Ha MPOU3BOJACTBE - B JIIOOOM Cllydae B
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e upmsl «I'peKoH» Bel MMeeTe NEHCTBUTENBHO HAAEKHOTO H
KOMIIETEHTHOT'O ITapTHEpA.

®dununan B P® n ctpaHax CHI:

117418 r.MockBa, yn. HoBouyepemyLwkuHckas, 61
Ten. (499) 128-87-97, chakc (499) 128-94-39
Email: Alexey.Vasichev@grecon.ru
www.grecon.ru
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AJIpaBUTHBIN CIMCOK aBTOPOB J0KJIA/I0B

AnukanoBa CBeTyiaHa AHJAPeeBHA - KaHJ. TEXH. HayK, MarucTp
KadeIpbl TEXHOJIOTHH APEBECHBIX U LEJUIIOIO3HBIX KOMIO3UIIMOH-
HbIx MarepuanoB CIIGIJITY,Cankr-IlerepOypr, PO

(E-mail: anikasvetaf(@yandex.ru)

baraes AHatoiMi AJieKceeBHY - KaHJI. TEXH. HAyK, JOLEHT
Kadenpol TEXHOJIOTHH JIPEBECHBIX u LEJUTIOJIO3HBIX
komMno3uroHHbeIX MaTepuanoB CIIOIJITY, Caunkr-llerepOypr, PO
(E-mail: bagaev72@mail.ru)

bapaonos Bacuinii AHApeeBUY - KaHJ. TEXH. HAYK, T€HEPAJIbHBIN
mupexrop OO0 LCJI «JleccepTuka»

Boxeaxo Urops Koncrantunosuy, 3aseayromuii kadeapoit TII
YO «benopycckuit roCyAapCTBEHHBIN TEXHOJIOTMYECKUI
YHUBEPCUTET», I. MuHCK, Pecriybnnka benapych

BacuneBckuii Ban BiagumMupoBu4, 3amMeCcTUTENb HadaJlbHUKA
ornena  akkpenuranuu  saboparopuit  PYII  «benopycckuit
rOCyJapCTBEHHBIM LIEHTP akKpexuTauumy», r. Munck, PecmyOmmka
benapych

Bacuibes Bukrop Buaagumuposu4, JOLIEHT  Kadeapsl
TexHonorun  ApeBECHBIX  KOMIIO3UIMOHHBIX  MarepuajoB U
urxenepnoit xumuu CIIOIJITY, k.1.1., 1. Cankr-IlerepOypr, PO (E-
mail: victorvasil@mail.ru)

I'amoBa MHpuna AJieKCaHIPOBHA - KaHJ. TEXH. HayK, JOLEHT
Kadeapsl TEXHOJIOTUU JPEBECHBIX u LEJUTIOJI03HBIX
komno3utmonHelx matepuanos CIIOIJITY, Cankt-IlerepOypr, PD
(E-mail: wood-plast@mail.ru)

I'pomnes HMBan MuxailjioBuy, KaH/J.TE€XH.HayK, IOLIEHT,
HavanbHUK L3]I AO «Burebcknpe, r. Butebck, Pecrnybmmka
benapycs (E- mail:groshev.i@wood.by)

Hoitiun IOpuii BaaammupoBu4, resHepansHbelii gupekrop OAO
«Burebckapes», 1. Buredck, Pecnybnuka benapych

E¢dpumona Tarbsina BiaguMupoBHa - KaHZI. TEXH. HayK, JOLEHT
kapenpst MT]J]  Boponexckoro I'JITY. Boponex, P® (E-mail:
tanechka-ef(@rambler.ru)
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HNBanos bopuc KoHcTaHTHHOBHY, pPYKOBOJUTENb UCIIBITATEIBHON
naboparopuu OO0 LICJI «Jlecceprukay, banabanoso, P® (E-mail:
brs-ivn@list.ru)

HNBanoB [lannua BanepbeBu4 — acrnupaHT Kadeapbl TEXHOIOTHU
IPEBECHBIX W  LEJUIIOJIO3HBIX KOMIIO3MIIMOHHBIX  MaTepHaloB
CIIOI'JITY, Cankr-IlerepOypr, P® (E-mail: ivanov.d.v.SPB@74.ru)
HNmenko Tarbsina JleOHMI0BHA — KaHJ. TEXH. HAayK, JIOLEHT
kadenpsr MT]] Boponexckoro I'JITY. Boponex, P® (E-mail:
tl_ischenko@mail.ru)

KantneBa Exatepuna BajeHTMHOBHA — KaH/|. TEXH. HAyK, JOLEHT
Kaeappl MEXaHHYECKOH TEXHOJOTMU JpeBECHHbI BopoHEeXcKoro
I'JITY, Boponex, P® (E- mail: ekantieva@mail.ru)

Kucaslii Bukrop BacmibeBW4, KaHI.TE€XH.HAyK, MpeICEIaTeNb
[TpaBnenns HTO nepeBooOpabaThiBatonieil MPOMBIIICHHOCTH, T.
bana6anoso, P® (E-mail mpdom@mail.ru)

KnsizeB Anexceii CepreeBH4 — JOKTOp XMMHUY. HayK, TUPEKTOP
NHXUHUPUHIOBOTO XMMHUKO-TEXHOJIOTHYECKOTO LeHTpa, Tomck, PD
KonaparbeBa Enena BacuabeBHa, HauanpHUK aboparopun OO0
«3aBog Hesckuii Jlamunary, n. JlyopoBka, BceBonmoxkckuil paiioH,
Jlenunrpaackas oonacts, PO (E-mail: dspmasterlab@dspnd.ru)
JleonoBuu Anouas(p Anydpuenuu, 3aBenyoumii - kadenpoit
TEXHOJIOTMU JPEBECHBIX U  LEJUIIOJO3HBIX  KOMIIO3UIIMOHHBIX
matepuanoB CIIGIJITY, pmokrop TexH. Hayk, npodeccop,
3acily’KeHHBIN nearens Hayku P®D, maypear npemuu [IpaBurenscrsa
Cankr-Ilerepbypra, Cankr-IlerepOypr, P® (E-mail: wood-
plast@mail.ru)

JleonoBuu Ouser KoncramtumHoBmuy, 3aseayroumii HUJI OCKM
YO «benopycckuil rocyqapCcTBEHHBIM YHUBEPCUTET», I'. MHUHCK,
Pecniy6nuka benapych

ManbkoB Buktop CepreeBHMY — KaHJ. XMMHUY. HAyK, CTapIIHi
HayuHbli coTpyaHuK Tomckoro I'oc. YHusepcurera, Tomck, PO
(E-mail: malkovvics@gmail.com)

MauneBa Omnbra IlaBnoBHa, kaHJ.TexH.HayK, noueHT MO MITY
uM. H.D. baymana, r Merrumu, P® (E-mail: caf-tdpp@mgul.ac.ru)
Munun Huxkomnai AJlekceeBHY, JUPEKTOP IIKTH
«MuHCKIIpoekT™Mebenb», T. MuHck, Pecniyonuka benapych
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HuxanapoB Anpapeii bopucoBuY - KaHA. TEXH. HAyK, JOLEHT
Cankrt-IlerepOyprckoro YHHBEpCHUTETa TEXHOJIOTHMM M JU3aiiHa,
Canxkr-IlerepOypr, P® (E-mail: andrej.nikandrov@gmail.com)
Huxkutun Anekceid AJiekceeBHY, KaHJ. TEXH. HAyK, JOLEHT
kaeapsr JIT-12 MO MI'TY um. H.D. baymana, r Mertuniu, PO (E-
mail: caf-tdpp@mgul.ac.ru)

IlepmunoBa Jlappsi AJleKkceeBHAa — AacCIMpPAaHT, M. Hay4YHBII
corpynauk Tomckoro I'oc. YuuBepcurera, Tomck, P® (E-mail:
vyatkinadasha@gmail.com)

Ilonomapenko Jlapuca BuKTOpOBHA — KaHJ. TEXH. HAyK, JOLICHT
Kaeappl MEXaHHYECKOM TEXHOJOTMU JpeBECHHbI BOpoHEeXCKOoro
I'JITY, Boponex, PO (E- mail: lara.pon63@yandex.ru)

PasunbkoB Erop MuxaiiioBu4 - JOKTOp TeXH. Hayk, mpodeccop,
3aB. kadenpoit MEXaHUYECKOU TEXHOJIOTUU JIPEBECUHBI
Boponexckoro I'JITY, Boponex, PO (E- mail:rasinkovS0@mail.ru)
CusoBa Jlapuca Hropesna, rnaBHelii TexHonor OOO «3aBon
Hesckuit  Jlamunat», mn. JlyOpoBka, BceBomoxckuili paiioH,
Jlenunrpanackas oonacts, PO (E-mail: sizova@dspnd.ru)

CuiaunyeBa Mapus JIaHMMJI0BHA — CTYJICHT Kadeapbl TEXHOJOTHU
JIPEBECHBIX M  LEJUIIOJO3HBIX  KOMIIO3MIMOHHBIX  MaTepUaJIOB
CIIOI'JITY, Cankr-IlerepOypr, PO (E- mail:musia.silicheva@mail.ru)
Tapyrbko KoHctanTnH HWropeBu4, WHXEHEpP-I1a0OpaHT 110
metposiornueckomy obecneuennio 1[3J1 OAO «Burebekapes», T.
Burebck, Pecniybnuka benapych

TepentbeBa EjieHa AJiekceeBHa, 3amecTuTenb HavanbHUKa [[3J1
OAO «Burebckapesy», r. Buredck, Pecniydnuka benapychb

Toacruk IOaus BajepbeBHa, 3aMecTUTENb AUPEKTOpa IO
kayectBy YII «bP-Koncant», r. Munck, Pecriy6nuka benapyce
Xocceiinn Ceiienex 3axpa, acnupant kadenpsl TexHOJIOrHH
JPEBECHBIX KOMIIO3ULMOHHBIX MAaTE€pUAIOB M HMHKEHEPHOM XUMHH
CIIoI'JITY, wmarucrp, 1. Cankr-lIletepoypr, P® (E-mail:
seyedehzahrahoseini@yahoo.com)

LBeTrkoB BsiuecniaB E¢pumoBHY, TOKTOp TeXH. HAyK, mpodeccop,
3aB. Kageapol TeXHOJOruH ApeBecHbIX T M® MITY um. H.D.
baymana, r Mertumm, PO (E-mail: caf-tdpp@mgul.ac.ru)
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Yepubimépa IBeauHa CTaHHMCJIaBOBHA - 0OakanaBp Kadeapsl
TEXHOJIOTUU  JIPEBECHBIX M  LEJUIIOJO3HBIX  KOMIIO3UIIMOHHBIX
matepuanoB CIIGIJITY, Cankr-IlerepOypr, P® (E-mail: wood-
plast@mail.ru)

Hlamamos Asexcanap IlerpoBuy, kaH/. TeXH. HAYK, [ eHepaIbHBIN
mupektop AO «BHUUJIPEB», r. bamabanoBo, P®  (E-mail:
vniidrev@mail.ru)

Ilamaes Baagumup AJleKCaHAPOBMY — JOKTOP TEXH. HAYK,
npogeccop kadenpsl apeBecuHoBerieHus Boponexckoro [JITVY.
Boponex, PO

IlenroymoB Anapeil BajeHTHHOBUY, JTOKTOP TEXH. HAyK, JOLEHT
Kadeapsl TEXHOJIOTUU JPEBECHBIX u LEJUTIOJIO3HBIX
komno3uumonHelx matepuanos CIIOIJITY, Cankt-IlerepOypr, PD
(E-mail: wood-plast@mail.ru)
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