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YBAXKAEMBIE KOJUIET'A!

[Ipurnamaem Bac npussate ywactue B pabore IV MexnyHapoaHas Hay4yHO-
npakTUyeckass KoH(pepeHIUs «AKTyalbHble NpOOJEeMbl W MEPCIEKTUBbI Pa3BUTHUS
JICCOIIPOMBILIUICHHOIO ~ KOMIUIEKCa» M O4YepeaHOM  CecCHH PernonansHoro
KOOPJAMHAIIMOHHOTO COBETA 110 COBPEMEHHBIM ITPO0JIeMaM JIPEBECHHOBEACHHUS.

Cpoxu npoBeneHust — 8-11 centadps 2021 roga.

Mecro mposenenust — Poccus, r. Koctpoma, denepanbHoe TrocyaapcTBEHHOE
Olo/pKeTHOE 00pa3oBaTelIbHOE YUpexJeHue Bbicumiero ooOpasoBanus «KocTpomckoil
rocyaapcTBeHHbI yHuBepcute (KI'Y).

HAYYHBIE HAITIPABJIEHUA KOH®EPEHIIUN

* CtpoeHue, CBOICTBA M KAYECTBO APEBECUHBI U JIPEBECHBIX MAaTEPUAJIOB

® HayyHo-npakTHUYECKHE OCHOBBI CO3aHMsI KOMIIO3ULIMOHHBIX MAaT€pUaIOB HA OCHOBE
JPEBECUHBI

® DHEpPreTUYECKOE UCI0Ib30BaHUE APEBECHON OMOMACCHI

e [IporpeccuBHblE ~ TEXHOJOTMM M TEXHUKAa  JIECO3arOTOBUTEIBHBIX U
JiepeBonepepadaThIBaONINX MPOU3BOJICTB

* | [uppoBbIE TEXHOJIOTUH B JIECONPOMBIIIEHHOM KOMILIEKCE

® HayyHO-NIpakTUYECKHE OCHOBBI YCTOMYHUBOIO YIIPABIICHUS JIECAMU

® DKOHOMHUKA, YIpaBJI€HHE KayeCTBOM M IOATBEPXKACHUE COOTBETCTBUS B
JIECONIPOMBIIIIEHHOM KOMILIEKCE

® DKOJIOTUSl U YCTOMYHMBOCTD JIECHBIX 3KOCUCTEM

IINTIAH PABOTbBI KOH®EPEHIIUU

8 cenrsOpsi — peructpaiusi y4aCTHUKOB KOH(MEpPEHIIMH, OTKpPhITHE KOH(EpPEHIUH,
TUICHApHBIE TOKIAbl, paboTa cekiuii, 0030pHas 3kckypcus o r. Koctpome ¢ nocemieHuem
Tepema CHErypoUKku M JIEATHON KOMHATHI, TOBAPHUILECKUI YKHUH;

9 ceHTs0psa — pabora cexuuil KOH(MEPEHINH, BBHIE3THOE 3acelaHne KOH(PEPEHIIUU B
KocTpoMckoM apXUTEKTYypHO-ITHOTpApUUIECKOM U JaHAMA(GTHOM MYy3ee-3al0OBEIHIKE
KocTtpomMmckas cnoboaa (My3eit JepeBSIHHOTO 30/]4€CTBA);

10 cenTsiOpsmi — pabora cexuumii, 3acemanue PermonanipHoro KoopauHaimoHHOTO
coBeTa, Bble3nHOW cemuHap B KoctpoMckoM necHuuectBe u LleHTpansHo-EBporneiickoit
necHou onbITHOW ctaniuu (umman BHUNJIM);

11 ceHTAOps1 — BBIE3AHOE 3acEelaHHUE B TOCYAAPCTBEHHOM NPHUPOJHOM 3aKa3HHUKE
«CyMapOKOBCKHI» C MOCEUICHUEM JIOCHHON (hepMbl, OThE3]l y4aCTHUKOB KOH(EepeHIIUH.

MATEPHUAJIBI KOH®EPEHIIUN

N3nanne cOOpHHMKA MaTepUalioB IUTAHHPYETCS K Hadally paboThl KOH(MEPECHITHH.
[Tpuem crateii ¢ 10 ¢eBpans mo 10 ampens 2021 r. MaTepuanbl BBICBUIAIOTCS B aJpec
OprkomuTeTa 1o 3JIE€KTPOHHOM noute ispc_2021@mail.ru.

OprrkoMHTET OCTaBISET 32 COOOW MPABO OTKJIOHATH MaTepHalibl, 0)OPMIICHHBIE HE I10



npaBrjiaM HJIM HC COOTBCTCTBYIOINNEC TCMATUKE, C YBCAOMIICHUCM aBTOpPA.

BAKHO: /1o 10 ¢eBpans BceM 3aperucTpHpPOBAHHBIM yYAaCTHHKAM KOH(EPEHINH
Oyser HampaBlieH JOTOBOpP C YyKa3aHWEM pPEKBU3WUTOB /IS OIUIAThl OPrB3HOCA 32
MyOJUKaIMio MaTepraaoB KoHpepeHIuu. YoenutenbHas mpockoa 10 10 ampenst 2021 roga
BBICTIATh 1O AJIEKTPOHHOUW mourte ispc 2021@mail.ru craThio, 0oQOpPMIECHHYIO COTIACHO
TpeOoBaHUAM (TpUIOKEHHE 1), CKaH-KONMHUIO MOJNMUCAHHOTO JOTOBOpa M CKaH-KOIIHIO
KBUTAHIIUU (UeKa) 00 orjiaTe opra3Hoca.

IIpunoxenne 1
TpeboBanus k 0popMIICeHUIO CTATEH

MakcumManbeHblii  00BEM CTaTbu C AaHHOTAlMEed, KIIOYEBBIMU CIIOBAaMU U
O6ubarorpaguuecKuM CIIUCKOM — 4 CTpaHUIIBI (C yUETOM MepeBoAa HEOOXOANUMBIX CBEIACHHIMA
HA AaHIJMUCKUN A3BIK). OJEKTPOHHBIM BapHaHT CTaTbU BBINOJHAETCS B TEKCTOBOM
penaktope Microsoft Word (*.doc, *.docx). Pasamep 6ymaru — A4 (210x297). Tlons — Bce
o 2 cM. llIpudt — Times New Roman. Pazmep mpudra (kernp) — 14. AG3amHbIif OTCTYIT —
1,25 cm. (He BpyuHyl0). MexnycTpounblii uHTEpBai — oguHapHbIi (1,0). MexOyKkBeHHBIH
UHTEpBaI — OOBIYHBIA. He momyckaTe MHOXKECTBO IpOoOenoB Mex Ty cinoBamu. [lepenocsr —
aBTOMaTuyeckue (He BpPY4HY0). BripaBHHBaHME TekcTa — 1o ImwMpuHe. JlomycTumbie
BbIJIETICHUS] — KypCHUB, MOy XUpHBIA. [leduc nomxen otnudatbes oT Tupe. He gomyckarores
npoOesl MeX Ty ab3aramu (ITycTbie ad3aIsl).

Pucynku Tonbko uepHoO-Oenble, 0€3 MOJYyTOHOB, B BEKTOpHBIX (opmatax WMEF,
EMF, CDR, pactpoBbie uzobpaxenust — B ¢popmare TIFF, JPG, ¢ pa3pemenuem He MeHee
300 touex/mioliM, B peasibHOM pa3mepe. [duarpammbr u3 nporpamm MS Excel, BmecTe ¢
HCXOJIHBIM (paitsiom.

Bce Tabnuibl 1 pUCYHKU JIOJKHBI IMETh HOMEP U HauMeHOBaHue (pa3mep mpudra
12 nT). Texcr B Tabimmax JomyckaeTcst medatarb pasmepoM 12 nrt. He pomyckaercs
HCTIOJIb30BaHME TAOJIUIL C AIbOOMHOM OpUEHTAIIEH.

®opMyIIbl BRIIOTHAIOTCS B peaakTope MS Equation.

Crucok nuTepaTypbl pa3MellaeTcs B KOHIE CTaThU M OOYCIIOBIMBAETCS HAIUYUEM
muTaT Wik cchutok. Crucok murepatypsl odopmisiercst B coorBerctBuu ¢ ['OCT P 7.0.5—
2008. BHYTpUTEKCTOBBIE CCBHUIKM Ha BKJIIOYEHHbIE B CIHCOK JIUTEPaTypbl padoThI,
MIPUBOATCS B KBaJpaTHBIX CKOOKaX, ¢ yKkazaHueM crpanuil [1, c. 15].

IMociienoBaTe IbHOCTD M3JI0KEHUS:

Ha pycckoMm s3bIke:

1) YIK (14 nr);

2) Ha3BaHME CTAThU CTPOUYHBIMH OyKBaMH (IOY>KUPHBIN mpu@T, 14 NT, BEIpaBHUBAHUE T10
LEHTPY);

3) U. O. ®amunus aBTopa Ha pyCCKOM $i3bIKe (MONTYXUpHBIN mpudT, 14 0T, BoIpaBHUBaHUE
10 JIEBOMY Kpalo);

4) y4eHas CTeleHb, yU4€HOE 3BaHHUE, JOJDKHOCTh, HAUMEHOBAaHHE OPraHU3AlWHU, TOPOJ,
CTpaHa Ha pyccKoM si3bike (12 nr);

5) agpec 3JeKTPOHHOM MOUYTHI aBTOpa (Kypcus, 12 1T);

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

7) Kitouessie ciosa (4-10 cnoB), kypcus, 12 nm;

Ha aHrimiickoMm si3bIKe:




8) Ha3BaHWE CTaThbH CTPOYHBIMU OyKBaMU (NOTYKUPHBIA WPUQT, 14 1T, BRIpaBHUBAHHE TIO
LEHTPY)

9) . O. ®amunus aBTopa (MomykupHbId mpudrt, 14 nT), yyeHas cTeneHb, JOHKHOCTS,
HalMEHOBaHHE OpraHu3aluy, ropoj, ctpana (12 nr); agpec 3IeKTPOHHON MOYTHI (KypCHUB
12 oit);

10) annotanus (30-150 cioB), xypcus, 12 nm;

11) Kirouessie cnoa (4-10 cnoB), xkypcus, 12 nm;

Ha pycckom s3bike

12) Texct cratbu (14 0T);

13) bubnuorpaduueckuii ciucok, 12 ot

I/IHOCTpaHHLIe YYaCTHUKHU MOTYT NPEACTABUTDL CTATHH HaA AHIJINICKOM fI3bIKe.

OBPA3ELl O®OPMJIEHUA TEKCTA CTATBbHU

VJIK 674.815
SKCHEPUMEHTAJILHOE OBOCHOBAHUE
CIMOCOBA MOBBIIEHNS OTHE3AIAIIEHHOCTH
JNIPEBECHBIX KOMITO3UTOB C JIOBABKOM
BTOPUYHOTO MOJIMITHJIEHTEPE®TAJIATA

N.A. KyapsimoBa, acimpant 3 roxa, ®T'B0Y BO «KocTpoMCKoii TOCy 1apCTBEHHBIIH
yHuBepcureT», r. Koctpoma, PO, kia@msekos.ru

T.H. Baxuuna, x.1.1., gouent kadeapst JIIIT, ®TBOY BO «KocTpoMmckoii rocyrapcTBeHHbINH
yHuBepcuteT», T. Koctpoma, PD, ¢ vachnina@mail ru

A.A. TUTYHHH, 1.1.H., 3aB.kadeapoii JIJIIT, ®I'BOY BO «KocTpoMcKoil rocy1apCTBEHHBIN
yHuBepcureT», r. Koctpoma, PO, a_titunin@ksu.edu.ru

IIpouzeoocmeo norusmuienmepegpmaniama u nPOOYKYuu U3 He2o Heuz0extcHo mpebyem peuileHus.
B0NPOCO8  YMUIUZAYUU OMX0008 U UCNONb308AHHBIX u30enul. Bo3modcnvivM Hanpasnenuem
UCNONb308AHUSL  6MOPUYHO20 — NOAUBMUTIeHMepedmanama AGNAemcs NoayyeHue OpesecHo-
NOAUMEPHBIX KOMNO3umos. Taxoti mamepuan odiadaem xopouiel mepmo- u 6000CMOUKOCIBIO.
OoHnako He pewiena npobrema e2o 2oproyecmu, 8 C6A3U C YeMm O CO30aHUsl KOMHO3UMA C
3a0AHHbIM KOMNJIEKCOM IKCHIYAMAYUOHHBIX CBOUCME mpebdyemcs onpeodeneHHoe coyemanue
MEXHON02UYEeCKUX (aKmopos npu 66e0eHuUu aHmMunupeHa 6 cocmas cesasyioujeco. B xooe
IKCNEPUMEHMANLHBIX UCCIE008AHUT NO NOBLIUEHUIO 02HE3AWUUEHHOCIU OPEBECHBIX KOMNO3UMO8
¢ 000a6KOU  6MOPUYHO2O NOAUIMULEHmMepedhmanama noIyYeHvl Mamemamuyeckue Mooeu,
ompaoicarowue  83aUMOCEA3b  YAPABIAEMbIX  (akmopos  (VOerbHOU  NpoOO0IHCUMENbHOCU
npeccosanusi, 00U 000A6KU AHMUNUPEHA) U IKCHIYAMAYUOHHBIX NOKa3amenell KOMNo3umd
(npounocmu,  6000- U  OSHECHMOUKOCMU). B kauecmse ammunupena  UCnoIb306aH
antomoxpomeocgam. Cmamucmuueckas o6padbomra pe3yibmamos IKCHePpUMeHma noomeepoud
00HOPOOHOCMb ~ OUCNEPCUli  6CeX  GbIXOOHbIX — GeIUYUH U AOEK8AMHOCMb  NOJYYEHHbIX
mMamemamuyeckux mooenel npoyecca npou3so0Ccmsea Opesechoeo KOMno3uma.

KawueBble  ciaoBa:  Opegechas — cmpyoicka, — ceazyloujee,  OpesecHvie — KOMNO3UMBbI,
nonudmMuUIeHmepepmanram, — anoOMoXpompocham, nPoUHOCMBb, 20pPHOYECb, NOBPENCOeHUe NO
macce npu 2openui.



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 Uni-
versity, 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 ther-
mal and water resistance. However, the problem of its flammability has not been solved, and there-
fore, to create a composite with a given set of operational properties, a certain combination of tech-
nological 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 re-
lationship 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 re-
sults confirmed the homogeneity of the variances of all output values and the adequacy of the ob-
tained mathematical models of the wood composite production process.

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

Hannumne npousBoactBa mnonmdtwieHtepedrtanara (I[I9TD) mnorpedosano
dbopMHpoBaHHs B Halledl CTpaHe W 3a pyOEKOM pBIHKA MO TiepepaboTke
WCIIOJIb30BAHHBIX IUIACTUKOBBIX u3Aenui. IIpocras yrwnuzamus DTOJIMMEpPHBIX
OTXOJIOB B 3aXOpOHEHUAX Mano3(dextusHa [1]. HeratuBHoe BIUsSHUE HA 3KOJIOTHUIO
OKa3bIBAaCT TAKKE CKUTAHHWE IIOJUMEPHBIX OTXOAOB, IIOCKOJIBKY IIPU 3TOM
BBIJICNIICTCS OOJBINIOE KOJIWYECTBO BpeaHbix BemiecTB [2]. [ToaTomy He ciydaitHO B
EBpone NmOJHOCTBIO OTKAXKYTCS OT OAHOPA30BBIX IUIACTUKOBBIX MPEIMETOB YXKE C
2021 roma, B Poccnm Takke IUIaHMPYETCS PACCMOTPETh BO3MOKHOCTH BBEACHUS
MOJIHOTO 3aIpeTa Ha UX UCMoJib3oBaHue ¢ 2025 ropa.

OgHuM W3 BO3MOXKHBIX — HampasiieHMM ytuinms3auuun  [I9T®  sBisgercs
MIOJTyYEHHE JIPEBECHO-TTOJIMMEPHBIX KOMIIO3UTOB,

B xone sKkCcneprMEHTOB B KaUECTBE BBIXOJHOW BEJIMYMHBI IPUHUMAIUCH: Y |—
MPOYHOCTH MpH cTaTudeckoMm u3rude, Mlla; Y,— pazOyxaHue IiuT 1Mo TONIIUHE 32 2
gaca, %; Ys— pazOyxaHue IUTUT I10 TOJIuHE 3a 24 Jaca, %; Y4—ToTepst MacChl TUTUT
npu ropenuu, %. Uucno myOnmpoBaHHBIX OMBITOB N = 4. B kadecTBe aHTHMHUpEHA
OpeUIOKEHO HCHOJib30BaTh  amoMoxpoMmdocdar. IlepemenHsle ¢akTopbl U
JIMara3oHbl X BapbUPOBAHUS MIPEJCTABICHBI B Ta0M. 1.



Tadmumna 1
Jlnana3oHbl BADLHPOBAHHA (DAKTOPOB

O6o3nauenue paxropa YpoBHH NuTepsan
HaunmeHoBaHue BapbHPOBaHUA BapbUPOBaH
(dakropa Harypansno | KomupoBanHo A
o o -1 0 +1 us, O

VY nenpHas
MPOJIOJKUTETEHOCTh T' X1 0,4 0,5 0,6 0,1
MIPECCOBaHUs, MUH/MM
Jlonst noGaBKu
aimromoxpomdocdara, % A X2 > 15 25 10

Jns  ananu3a BIMSHHS BapbUPYEMBIX IAPAMETPOB  TEXHOJIOTHMYECKOIO
mpoliecca Ha BBIXOJHBIE BEJIMYMHBI ObUIM MOCTPOCHBI rpaduyecKkrue 3aBUCUMOCTH,
HEKOTOPBIE U3 KOTOPBIX MPUBEACHBI HA pucC. 1.
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[—m=X2w1; X31;  —e— X2m-1; X3m.1; —= XDw1; X3u-1; —= X2u.1; X3u1;, | [ %121 %321, = X1=.1; X3=1; = Xi=1; XG=1; 4 Xi=-1,%3=1; |
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a 0
Puc. 1. 3aBucumMocTy IPOYHOCTH IIJIUT: & - OT YIAEIbHON ITPOJOIKUTEIBHOCTH

npeccoBaHusl; O - OT A0JIK J0OaBKH alroMoxpoMdocdara

Kak BugHo wu3 rpadukoB 3aBUCHUMOCTEW, TpH J0OOH Joje J00aBKH
amomoxpomdocdara (AXD), ¢ yBeTHMUECHUEM MTPOIOTKUTETLHOCTH MPECCOBAHUS . . ..
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Knem Bamu cratbm ¢ 10 ¢eBpans no 10 anpess 2021 roaa!
C yBaxenuem, OprkoMUTET KOH(pEpeHIUU
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