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YBAXKAEMBIE KOJUIET'A!

[Tpurmamaem Bac npunsare yudactme B pabore IV MexayHaponHoil HaydHO-
MPAKTHYECKOW KOH(EepeHINH «AKTyaJbHble MNpP00JeMbl U MNEPCHEKTHBbLI PA3BUTHUS
JIECONPOMBIILJICHHOT0  KOMILJIEKCa» M o4YepeAHoil  ceccum  PermoHaibHOro
KOOPAWHAIIMOHHOTO COBETA 10 COBPEMEHHBIM MPOOJIEMaM JIPEBECUHOBEICHHS.

Cpoxku poBenenns — 8-11 centsiops 2021 rona.

Mecro mnposeaenus — Poccusa, r. Kocrpoma, ®enepanbHOE€ TroCyAapCTBEHHOE
Or0/pKeTHOE 00pa3oBaTENbHOE YUpEeXJeHHe Bbiciiero obpasoBanus «Koctpomckoit
rocyaapcTBeHHbI yHuepcute (KI'Y).

HAYYHBIE HAITPABJIEHUA KOH®EPEHIIUU

e (CTpoeHue, CBOICTBA U KAUE€CTBO JIPEBECUHBI U JPEBECHBIX MATEPUATIOB

e HayuHo-npakTU4yeckue OCHOBBI CO3[aHUSA KOMIIO3UIIMOHHBIX MaTEpHalOB Ha
OCHOBE JIPEBECHHBI

e DHEpPreTHYECcKOe UCIOJIB30BAHNE JIPEBECHON OMOMACCHI

e [IlporpeccuBHble = TEXHOJOTMM M  TEXHHMKAa  JIECO3arOTOBUTEIBbHBIX U
JiepeBoIepepadaThIBAIOIINX TPOU3BOJICTB

e I[[udpoBbie TEXHOJIOTHUHU B JIECOMPOMBITINICHHOM KOMILIEKCE

e HayuHo-npakTuyeckre OCHOBBI YCTOMUYHUBOrO yIPABJICHUS JecaMu

e DKOHOMHKA, YIPaBICHHE KAYECTBOM U TMOJTBEPKICHUE COOTBETCTBUSL B
JIECOMPOMBIIIUIEHHOM KOMILIEKCE

L4 DKoNoTHsA U YCTOﬁqHBOCTB JICCHBIX 3KOCHUCTCM

IIJIAH PABOTbBI KOH®OEPEHIIUN

8 cenTsalOpst — perucrpanys y4acTHHUKOB KOH(EPEHINH, OTKPHITHE KOH(EpeHLNH,
IUIEHApHBIE JOKJIaabl, paboTa CeKIuii, 0030pHas sKcKypcus 1o r. Koctpome ¢ nmocemennem
Tepema CHerypouku u JIeJSTHOH KOMHATBI, TOBAPUIIIECKUH YKUH;

9 ceHTs0psa — pabora cexknuii KOH(GEPESHIINH, BBHIE3THOE 3acelaHne KOH(PEPECHINH B
KocTpoMcKOM apXHUTEKTYpHO-3THOTpApUUECKOM H JaHIIIA(QTHOM My3ee-3allOBeIHUKE
KocTtpomckas ciobona (My3eld 1epeBSIHHOTO 30/T9€CTBA);

10 centssOpsi — pabora cekmuii, 3acemanne PermonamsHoro KoopmuHanmoHHOTO
coBeTa, Bble3qHOM cemuHap B Koctpomckom secHmuectBe u LlenTpansHO-EBponerickon
necHoi oneITHOM cTanimu (prmman BHUNIIM);

11 ceHTssOpsi — BBIE3JHOE 3acelJaHWE B TOCYJAPCTBEHHOM IPHPOJHOM 3aKa3HHKE
«CyMapoOKOBCKHUI» € TOCEHIICHHEM JOCUHON (DePMBI, OTHE3]l yYaCTHUKOB KOH(EPEHIINH.



MATEPHUAJIBI KOH®EPEHIIUN

Wznanne cOopHMKa MaTepHaloB IUTAHUPYETCS K Hadalny paboThl KOH(epeHIHH.
[Tpuem crateit ¢ 10 ¢epans no 10 ampens 2021 r. Matepuanbl BBICBUIAIOTCS B azpec
OprkomuTeTa 1O JIEKTPOHHOM 1ouTe ispc 202 1@mail.ru.

OprromMuTeT OCcTaBisAeT 3a OO0 MPaBO OTKIOHATH MaTepHasbl, 0POPMICHHBIE HE TIO
IIPpaBWJIaM MJIM HE COOTBETCTBYIOIINE TEMATUKE, C YBEIOMIICHUEM aBTOPA.

BAKHO: [lo 10 ¢eBpaysi BceM 3aperUCTPUPOBAHHBIM yYaCTHHKaM KOH(EpEeHIUU
Oy#er HampaBlIeH [OTOBOpP C YKa3aHMEM pEKBH3HTOB JUISI OIUIAaTBl OpPrB3HOCA 3a
nyOnuKanuio MaTepuaioB KoHpepeHuuu. Y oeautenbHas npocsba mo 10 ampens 2021 roxa
BBICJIaTh MO 3JEKTPOHHOM mouTe ispc_2021@mail.ru crateio, 0pOPMIIEHHYIO COTJIACHO
TpeOoBaHMsSIM (MpHIOKeHHE 1), CKaH-KOMHUIO TOANMCAHHOTO JIOTOBOpPA M CKaH-KOIHUIO
KBUTAHIMH (4eka) o0 oriaTe opre3HOCa.

IIpunoxenne 1
TpeOoBaHus k 0GpopMIICHUIO CTATEH

MakcuManbHBIE  00BbEM CTaTbU C AHHOTAI[MEH, KIIIOYEBBIMH CJIOBAMH U
OoubMorpagUIECKM CIIUCKOM — 4 CTpaHUIIHI (C YIeTOM MepeBoia HEOOXOIMMBIX CBEICHUN
Ha AHMVIMACKUAN S3bIK). OJEKTPOHHBIA BapHaHT CTATbU BBINOJIHSAETCS B TEKCTOBOM
penaktope Microsoft Word (*.doc, *.docx). Pazmep 6ymaru — A4 (210x297). ITonst — Bce mo
2 cm. Ulpugt — Times New Roman. Pasmep mpudra (xkernp) — 14. AG3amnbiii oTcTyn —
1,25 cm. (He BpyuHYI0). MexmycTpounslii nHTEpBal — oauHapHbi (1,0). MexOyKBeHHBIN
uHTEepBaa — 00buHBIA. He momyckate MHOKECTBO MpoOeoB MexAy ciaoBaMu. [lepeHocs —
aBTOMaTuM4eckne (He BpY4HYyI0). BrlpaBHHMBaHWME TekcTa — 1o mupuHe. JlomycTtumbie
BBIJICJICHUS — KypCHB, Oy XHUPHBIN. Jledurc nqomken ornumdatecs ot Tupe. He nomyckarorcs
npobembl MeX Ty ab3anamu (IycTble ad3allsl).

Pucynku Tonbpko uepHO-Oenbie, 0e3 MOIyTOHOB, B BEKTOPHBIX (opmarax WMEF,
EMF, CDR, pactpoBsie nzobpaxkenus — B popmare TIFF, JPG, ¢ pa3pemennem He meHee
300 Touex/mioiim, B peanbHOM pa3mepe. [uarpammer u3 nmporpamm MS Excel, BmecTe ¢
UCXOJHBIM (haiiom.

Bce Tabnuubl 1 pUCyHKH JOJDKHBI MMETh HOMEP M HaMMEHOBaHME (pasMep mpudra
12 mr). Tekcr B Tabmumax Aomyckaercs medarartbh pasmepom 12 mr. He pomyckaercs
MCIIOJIb30BaHME TAOIHI ¢ aTbOOMHOIN OpUEHTAIIHEH.

®dopMyJibl BRIIONHSOTCS B peapakTope MS Equation.

Crucok auTepatypsl pa3MemaeTcss B KOHIE CTaThU U OOYCIOBIMBACTCS HAIHYHEM
muTaT Wik ccbutok. Crmcok mutepaTtypsl opopmisercss B cootBercTBuu ¢ [OCT P 7.0.5—
2008. BHYTpHUTEKCTOBBIE CCBHUIKM Ha BKJIIOYEHHBIE B CIHMCOK JIUTEPATyphl pPabOTHI,
MIPUBOATCS B KBAIPATHBIX CKOOKax, ¢ ykazanueM ctpanul [1, c. 15].

ITociienoBaTe IbHOCTD M3JI0KEHUSI:

Ha pycckoM s3bIKe:

1) YVAK (14 nr);

2) Ha3BaHHWE CTaTbHU CTPOYHBIMU OyKBaMH (NOTYKUPHBIA WPUQT, 14 1T, BEIpaBHUBAHUE T10
LEHTPY);

3) . O. ®amunust aBTOpa Ha pyCCKOM SI3BIKE (TIOTY>KUPHBIN WPpUQT, 14 1T, BRIpaBHUBaHHE
10 JIEBOMY Kpalo);




4) yueHas CTENEHb, YYEHOE 3BaHHUE, JOJKHOCTb, HAUMEHOBAHUE OpraHU3allUH, TOpPOJ,
CTpaHa Ha pyccKoM si3bike (12 nT);

5) angpec 3MEeKTPOHHOM MOUTHI aBTOpa (Kypcus, 12 nr);

6) Aunoranus (30-150 cnoB), kypcus, 12 nm;

7) KntoueBsie cinosa (4-10 cnoB), kypcus, 12 nm;

Ha aHrminckoM sspIke:

8) Ha3BaHME CTAThU CTPOYHBIMHU OyKBamH (TONYXKUpHBIN mpudt, 14 0T, BRIpaBHUBAHUE IO
LEHTPY)

9) . O. ®amunus aBTopa (momykupHblil mpudrt, 14 0T), yuyeHas creneHb, TOIHKHOCTD,
HaMMEHOBAHUE OpraHu3aluu, ropoj, crpaHa (12 nT); aagpec 3JIeKTPOHHON MOYTHl (KypCUB
12 nr);

10) annoranus (30-150 cnoB), kypcus, 12 nm;

11) Kirouesie cnoBa (4-10 cioB), kypcus, 12 nm;

Ha pycckom s3bIke

12) Teker cratbu (14 nT);

13) bubnmuorpadudeckuii cnucok, 12 or

I/IHOCTpaHHLIe YYACTHUKHU MOT'YT NPEACTABUTHL CTATbU HA AHIJINICKOM SsI3bIKe.

OBPA3EIl O®POPMJUIEHUSA TEKCTA CTATbU

YK 674.815
IKCIIEPUMEHTAJBHOE OBOCHOBAHUE
CHHOCOBA INOBBIEHUSA OI'HE3AIIIMIMEHHOCTH
JIPEBECHBIX KOMIIO3UTOB C JOBABKOI
BTOPUYHOTI O INOJINDTUJIEHTEPED®TAJIATA

N.A. KyapsimoBa, acnupant 3 roga, ©T'BOY BO «KocTpoMckoii rocynapcTBeHHBII
yHuBepcureT», r. Koctpoma, PO, kia@msekos.ru

T.H. BaxuuHa, k.1.1., norenr kapenpst JIJI, ®TBOY BO «KocTpoMcKoii rocyiapcTBeHHbIIH
yHuBepcureT», r. Koctpoma, PD, ¢t vachnina@mail.ru

A.A. TUTYHHH, 1.T.H., 3aB.kadenpoit JIITT, ®ZI'BOY BO «KocTpoMCKoii rocy1apCTBEHHBII
yHuBepcureT», r. Koctpoma, PO, a_titunin@ksu.edu.ru

IIpouzeoocmeo noausmuienmepepmanama u NPOOYKYUU U3 Heeo Heu30eHCHo mpebyem peuieHusl
BONPOCO8 YMUUZAYUU OMX0008 U UCNONLIOBAHHBIX U30enull. Bosmodcnvim  nanpasnenuem
UCNONIb308AHUSL  GMOPUYHO20 — NOAUIMULEHmepehmalama  s67IsAemcs NoaAyYeHue OpPeecHo-
nOIUMEPHBIX Komnozumos. Taxou mamepuan obradaem Xopouiei mepmo- U 8000CMOUKOCHbIO.
Oo0Haxo He peuwiena npobiemMa e2o 2OprYecmu, 6 CGA3U ¢ deM O CO30aHUs KOMNo3uma c
3A0AHHBLIM  KOMNWIEKCOM 9KCHLYAMAYUOHHBIX CEOUCME mpedyemcsi onpeoeieHHoe couemaHue
MEXHONO2UYECKUX (PaKkmopos npu 68e0eHul aHmunupeHa 6 cocmag ceazyiowezo. B xooe
IKCNEPUMEHMATLHBIX UCCTEO08AHUTI NO NOBLIUEHUI) OCHE3AUUUEHHOCTU OPEeBECHBIX KOMNO3UMOG
¢ 000aBKOU  B8MOPUYHO2O NOAUIMUTEHMEPEPMANAMA NOIYHUEeHbl MamemamuiecKue Mooenu,
ompaicarowue  83aUMOCE:A3b  YNPAGIAEMbIX  (Pakmopos  (VOerbHOU  NPOOOANCUMENbHOCU
npeccosanusi, 00U 000AGKU AHMUNUPEHA) U IKCHIYAMAYUOHHBIX NOKazamenell KOMNo3umad
(npounocmu,  6000- U  OSHECMOUKOCMU). B kauecmse ammunupena  ucnonvb308aH
anomoxpomghocgpam. Cmamucmuuecxkas oopadbomra pe3yibmamos dKCnepumeHma noomeepouia



00OHOPOOHOCMb  QUCHEpPCUll  8CeX  BLIXOOHBIX  GeIUYUH U  AOEKBAMHOCMb  NOJIYYEHHBIX
MAMEMAMUYECKUX MOOeNell nPpoyecca npou3800Cmea Opesecho2o KOMNO3umd.

KawueBble  caoBa:  dpesechas — cmpydicka, — cesasyloujee,  OpeecHvle  KOMNO3UMbl,
noausmuieHmepemanam, — anoMoxXpomgocham, npoUHOCmb, 20pioUecmb, NOBPeNCcOeHUe No
macce npu 2opeHuu.

EXPERIMENTAL SUBSTANTIATION OF THE METHOD
FOR INCREASING FIRE PROTECTION OF WOOD COMPOSITES WITH
THE ADDITION OF SECONDARY POLYETHYLENE REFTALATE

I. A. Kudryashova, 3nd year graduate student, Kostroma State University, Kostroma, Russian
Federation, kia@msekos.ru

T. N. Vakhnina, Candidate of Technical Sciences, Associate Professor, Kostroma State
University, Kostroma, Russian Federation, ¢ vachnina@mail.ru

A. A. Titunin, Doctor of Technical Sciences, Head of Woodworking Department, Kostroma
State University, Kostroma, a_titunin@ksu.edu.ru

The production of polyethylene terephthalate and products from it requires a solution to the issues
of disposal of waste and used products. The possibility of using recycled polyethylene terephthalate
for the production of wood-polymer composites is being considered. This material has good
thermal and water resistance. However, the problem of its flammability has not been solved, and
therefore, to create a composite with a given set of operational properties, a certain combination of
technological factors is required when introducing a fire retardant into the binder composition. In
the course of experimental studies to increase the fire resistance of wood composites with the
addition of recycled polyethylene terephthalate, mathematical models have been obtained that
reflect the relationship of controllable factors (specific pressing time, the proportion of fire
retardant additives) and performance indicators of the composite (strength, water and fire
resistance). It is proposed to use alumochromophosphate as a fire retardant. The statistical
processing of the experimental results confirmed the homogeneity of the variances of all output
values and the adequacy of the obtained mathematical models of the wood composite production
process.

Keywords: wood shavings, binder, wood composites, polyethylene terephthalate,
alumochromophosphate, strength, combustibility, damage by weight during combustion.

Hanmuume mnpousBoacTtBa mnommdTuiaeHTepedTanara ([I19TPD) morpedoBano
dbopmupoBaHus B Halledl cTpaHe W 3a pPyOEXKOM pbIHKA MO MepepadoTKe
WCMOJIb30BAHHBIX IUIACTUKOBBIX uM3Aenun. IIpoctas yTuiamzanusa NTOJIUMEPHBIX
OTXOJ0B B 3ax0poHeHUsIX ManodddextuBHa [1]. HeratuBHOE BIusHNE HA 3KOJOTHUIO
OKa3bIBAET TAKXKE CHKUIMAHUE TMOJUMEPHBIX OTXOAOB, IIOCKOJIBKY TIPU 3TOM
BBIJIE/ISIETCA OOJIBIIOE KOJMYECTBO BpeaHbIX BemlecTB [2]. [loaTomy He ciiyyaiiHO B
EBporie momHOCTBIO OTKAXYTCS OT OAHOPA30BBIX IUIACTUKOBBIX IMPEIMETOB YXKE C
2021 roma, B Poccum Takxke IUTAaHUPYETCA PACCMOTPETh BO3MOXKHOCTH BBEIICHUS
MOJTHOTO 3alpeTa Ha uX ucnosib3oBanue ¢ 2025 rona.

OmHrM W3  BO3MOXHBIX — HampasiieHMM  yrwmsanuu  1IOT®  geusercs
MOJy4EeHUE JIPEBECHO-TTOJTUMEPHBIX KOMITO3UTOB,

......................................................

.......................................................................................................



B xoz1€ 3KCIeprUMEHTOB B KA4ECTBE BBIXOJHOM BEJIMYUHBI MPUHUMAIUCH: Y |—
MPOYHOCTDH MpH cTatudeckoM usrude, Mlla; Y,— pazOyxanue miut no TOJIHUHE 3a 2
yaca, %; Y3;— pa3OyxaHue IUIUT 1o ToJuHe 3a 24 daca, %; Y4 —ToTepss MacChl TUIUT
npu ropenuu, %. Yucino ayOonupoBaHHBIX ONMbITOB n = 4. B kadyecTBe aHTHUNHMpEeHA
MpEJIOKEHO  HUCIMOJb30BaTh  amomoxpoMpocdar. Ilepemennbie  (akTopel U
Jana3oHbl X BapbUPOBAHUS MPEACTABICHBI B TaOM. 1.

Tabmumna 1
I[I/IaHaCSOH])I BapbHPOBAHUA (PAKTOPOB
u O6o03HaueHue paxkropa YposiH NuTepsan
aMEHOBaHHE - - BapbUPOBAHUS BAPBHPOBAH
dbaxTopa aTypaJbHO OJIUPOBAHHO 1 0 11 us, A,
e e
VnenvHast
MPOJA0KUTENIBHOCTD 7' X 04 0,5 0,6 0,1
MIPECCOBAHMUS, MUH/MM
0Jis T0OaBKH

Hlons 1 . it X, 5 | 15 | 25 10
amomoxpoMpocdata, %

Jns aHanu3a BIWSHUA BAapbUPYEMBIX [MAPAMETPOB TEXHOJIOTHYECKOIO
MpoIlecca Ha BBIXOJHBIE BEJIWYUHBI ObUIM MOCTPOEHBI I'paduyecKUe 3aBUCHUMOCTH,
HEKOTOPBIE U3 KOTOPBIX MPUBECHBI HA pUC. 1.

Vi i Yi T
(0w, MIIa) (Gy, MIIa)

[—m= x2w1; X3m1;  —e— X2m.1; X3m.1; —= X2w1; X3mA; —b= K2m.1; X3u1; | [ X121, %521 = K1=-1; X3=-1; = X1=1; K3=-1;, = X1=-1, %=1, |

L

0 1 1
5 ) (15) @ X
04 0.3 (0.6) X1
(T. MHH/MDM) (. %)

a 0
Puc. 1. 3aBUCHMOCTH TPOYHOCTH TUTUT: & - OT yACTBHON MPOAOTKUTEIIBHOCTH
npeccoBanusi; 0 - OT J0Jiu 100aBKM antoMoxpoMdocdara

Kak BumHo wu3 rpadukoB 3aBUCHUMOCTEH, Npu 000 gojie J00aBKH
amoMoxpoMdocdara (AXD), ¢ yBenrueHHEM MPOIOTKUTENHLHOCTH IPECCOBAHUS . ...
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Knem Bammu cratbm ¢ 10 ¢peBpasst mo 10 anpeas 2021 roga!

C yBaxxenuem, OprkoMUTET KOH(EpEeHIINN



