ONeKTPOHHbIN apxuB YITITY

1,80

1,70
1,60
1,50
1,40
1,30
1,20
1,10
1,00

om.Nel om.Ne2 on.Ne3 or.Ned4

IIpenen npounocT npu
CKaJIBIBAHUH TTOCJIC KUTITYCHHUS,
Mrna

Puc. 2. [Ipenen mpoYHOCTH MIPH CKAIBIBAHUH TI0 KIIEEBOMY CIIOIO
1ocJie KUIsiuenus B Boje B Tedenue 1 g, MIla

BriBOJ

[Toka3zaTens MaccoBasi JOJIS MICJIOYM HE OKa3bIBAaeT BIUSHUSA Ha (PU3UKO-MEXaHUUYECKHE
nokasarenu (aHepsl MPU MPUMEHEHUH KJIEEBOTO pEIenTa CpeIHel HAMOIHEHHOCTU. Y BEIIU-
YEHHE METOYHOCTH CHUKAET MOBBIIIEHNE BSI3KOCTH MPU BBI3pEBaHUU Kiied. MOXHO mpeano-
JIOKUTH, YTO C YBEIIMYCHUEM HAIIOJIHEHHOCTHU KJIEs pe3yIbTaThl OYAYyT H3MEHSThCS.
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IMPUMEHEHMUE 2IIOKCHUJHOI'O CBA3YIOLIEI'O
C KAPJAHOJICOAEP KAIIUM OCHOBAHUEM MAHHUXA
B MTPON3BOACTBE KJIIEEHOI'O BPYCA U3 ITAPAJIVIEJIBHBIX
BOJIOKOH APEBECHHBI (PSL)

THE USE OF AN EPOXY BINDER, WITH A CARDAN CONTAINING
A MANNICH BASE, IN THE PRODUCTION
OF COMPOSITE PARALLEL-STRANDS LUMBER (PSL)

B pabome uccredoosana 603moicHOCMb NOYUEHUS KleeHo20 Opyca u3 NapaiielbHbIX
sonoxkon opesecunvl (PSL) na 6aze snokcuono2o ceéazyioue2o ¢ KapOaHOICOOEPHCAUWUM
ocnosanuem Mannuxa. Ilonyuennvie oopazyvr PSL uzyuensr na noxazamenv npeden npouno-
CMu npu CoCamuu.
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The paper investigates the possibility of obtaining composite parallel-strands lumber
(PSL) based on an epoxy binder with a cardanol-containing Mannich base. The obtained PSL
samples were studied for the index Compressive strength.

BBenenune

B nacTosmee BpeMst HabmoqaeTcst OONBIIONH HHTEPEC K APEBECHBIM KOMIO3UITUOHHBIM
matepuaiam (JIKM). B ocHOBHOM 3TO 00yCJIOBIIEHO BO3pacTArONIUMHU MOTPEOHOCTSIMU Jiepe-
BSIHHOT'O JIOMOCTPOEHHUS, CYy/10- U aBUACTPOCHHUSI.

JAKM, oTBeyaromuyMu COBPEMEHHBIM TPEOOBaHUSM, SIBISIIOTCS MaT€pUaiIbl, OTHOCSIIIH-
ecsl K CEeMEHCTBY CIPOCKTUPOBAHHON (MH)KEHEPHOI) PEBECHHBI, KOTOpask BKIIOYACT CIEAY-
torre Buapl JJKM:

— JPEBECHOBOJIOKHUCTAs IUTUTA BBICOKOU 1 cpenneit uiotHocty (HDF, MDF);
OPUEHTHPOBAHHAs JIpeBecHOCTpYx)euHas inTa (OSB);
kieenslit Opyc (LVL);

— nonepevHo-ciouctslii 6pyc (CLT);
KJICCHBI Opyc M3 mapaiesIbHbIX BOJIOKOH peBecuHsbl (PSL);
JPeBECHO-TIACTUKOBBIA KoMmo3uT (WPCs).

OcHoBanueMm BbIOOpa PSL B kadecTBe 00BEKTA TSI HCCIICOBAHUS SBISAECTCS TOT (PaKT,
yto B Poccum Ha Tekymmuil MoMeHT AaHHbIM Buj JKM He mpou3BOAWTCS M IPaKTHUECKU
HE U3YYEH.

PSL — 5T0 BUA CHIPOEKTUPOBAHHOW (MHXKEHEPHOI) APEBECUHBI, COCTOSIINI U3 Mapa-
JIENBbHBIX JIPEBECHBIX BOJIOKOH, UMEIOIINX NapajUIeIbHYI0 OPUEHTALMIO BJIOJIb JUIMHBI KOMIIO-
3UIMOHHOTO MaTepuaa, CKpErjIeHHOTO CBA3YIOIINM.

Texnoorus npoussoacrea Parallam® PSL

EnuHcTBEHHONW B MHUpe KOMIIAHWEH, Mpou3Bojsiieid kommepueckuit PSL, sBusercs
Weyerhaeuser Company. Parallam® PSL — 570 $upMeHHOE HaHMEHOBAHHE MPOLYKTA, H30-
OpeTeHHOro, pa3padOTaHHOT0, KOMMEPLHUAIN3UPOBAHHOTO U 3aMaTeHTOBAHHOTO KOMITaHUEH
MacMillan Bloedel (B Hacrosiee Bpemst Weyerhaeuser).

Ipouecc monyuerns PSL Parallam®™ kommannn Weyerhacuser Company BKIHOYaeT
CIIEYIOIINE CTaIUHN:
npornapka 1 JyleHHe IpeBEeCHHbl XBOWHBIX MOPOI;

— CyIIKa JYIIEHOT0 LINOHA U HAHECEHUE CBA3YIOIIETO;

Hape3Ka IIMOoHa Ha JIaMellu;

dbopMupoBaHKEe U3 JTaMellel 0ECKOHEYHO ITTMHHOM 3arOTOBKH;
ropsiuee MpeccoBaHue Ha HETPEPHIBHOM IIpecce.

Jns mpousBoacTBa PSL B KadecTBe muiiomMaTepHalia UCIOIB3YETCs PyOJICHBIN IITOH
JPEBECHHBI XBOMHBIX NOPOJ, COOTHOIIEHHE IJIMHBI K IIUPUHE KOTOPOIO JIOJKHO COCTaB-
aate 300:1.

B kauectBe cBs3yrommx s npousBoactBa PSL mpumenstorcs MenaMuH(popMab-
nerugHele, (enondopmanbaeruHble, pe3opUuH(pOpMaIbACTUAHbIC, MOJMBUHUIALIETATHBIC
u Merunenauusonuanataeie (MJAW) cmonbl. KommyecTBO CBs3yIOIIEro, cojiepkaiieecs
B PSL, Haxogutcsa Ha ypoBHE 6 % OT Macchl roTOBOTO u3naenus [1].

HenocraTtkamMu JaHHBIX TUTIOB CBS3YIONINX SIBIISFOTCS:

— BBICOKAasi TOKCMYHOCTh KOMIIOHEHTOB ((henon, dhopmanbnerun, MU u ap.), Bxons-
IIMX B COCTaB CBA3YIOILUX;

— HM3Kas CBETO-, BJIaro- ¥ XMMCTONKOCTb CBSI3YIOIIUX;

— sMuccusi Gopmanbaeruia, peHona u APYrux BEUIECTB B MpoIlecce MPOM3BOACTBA U
JKCILTyaTalliy MaTepuaa.
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ITosryyeHne KOMIO3MIIMOHHOIO MMUJIOMATEPHAJIA ¢ NAPAJIeIbHBIMHI NPAAIMHA

HA 3MOKCHAHOM CBSI3YIOIIeM

B npenpinymux paborax [2, 3] Hamu ObuTa TTOKa3aHa BO3MOXKHOCTH MOTYYEHHUS KOMIIO-
3ULIMOHHBIX MaTepHajioB: (panepsl u IpeBecHO-ciouCThIX iacTukoB (CII) ¢ ucnonp3oBanu-
€M SIMOKCUAHOTO CBS3YIONIETO C KapAaHOJICOAEpKaIluM OCHOBaHueM MaHnHuxa. Pe3ynbraThl,
MOJTy4YEHHBIC B JAHHBIX pa00Tax, MO3BOJIWIM HaM CIETaTh BBIBOJ O MPUMEHUMOCTH ATOKCH/I-
HOTO CBSI3YIOIIETO C KapJaHOJCOJAepKalluM OCHOBaHHEeM MaHHuXa — (eHaIKaMUHOM — JIJIst
nosyuenus PSL.

OcHoBaHueM BbIOOpa (eHalKaMHHAa B KayeCTBE OTBEPAUTENS SMOKCHUIHOW CMOJIbI
SBIISICTCS PSIJl NMPEUMYIIECTB, KOTOPHIMH 00JalaloT (eHaIKaMHHBI, MEpea TPaTUIMOHHO
HCIIOJIb3YEMBIMU OTBEPIUTENAMHU (TOTUITUIICHIIOTHAMUHAMY, aMUHO(PEHOTIaMH U . ).

brnarogaps Hanuuuio ankuiabHOTo 3aMectuTens Cjs M THIPOKCHIBHOW TPYMIBI B OCH-
30JIbHOM KOJIbLIE MOJIEKYJIbI KapAaHoia, (eHaIKaMUHbI U STIOKCHIHbIE CUCTEMbI Ha UX OCHO-
Be 00JIaJjal0T TaKMMHU CBOMCTBaMH, KaK HHU3Kas BA3KOCTH (BO3MOXXHOCTb HCIIOJIB30BAHHUS
CHUCTEM, HE COJCpIKaluX pPACTBOPHUTENCH), HU3Kas TOKCHYHOCTH (3—4 Kiacc OIMacHOCTH),
BBICOKAsl TOJIEPAHTHOCTh K Pa3IMYHBIM IMOBEPXHOCTSM, BBICOKAs XMMHYECKash CTOMKOCTb,
a Takke crocoOHOCTh oTBepkaaTh DC mpu Temneparypax Hmwke 0 °C.

DeHaNKaMHUHBI TOJIYYalOT 10 peakuuud MaHHHMXa M3 KapJaHona, (GopMajbIerujaa u
amuHa. KapnaHonm — KOMIIOHEHT, BBIIEISIEMBIH U3 KUAKOCTU CKOPIIYIBI Opexa KeIIbio
(OKCOK, CNSL), siBasieTcsi BO30OHOBIISIEMBIM ChIPhEM — aJIKMI(EHOIOM PACTUTEIBHOTO TPO-
ucxoxaenus. Kapmanon BeiaenstoT u3 JKCOK ¢ moMonipo TUCTHIUISIIIUK TP OCTAaTOYHOM
naBiieHuH nopsiaka 4-8 moap u remmneparype 200-210 °C [4].

O6pa3ubr PSL pazmepom 200x50x30 MM ObLIH MMOTYyYEHBI HAMH CIEAYIOIIUM 00pa3oM.
Jlucter Gepe3oBoro mmmoHa (IxIIxB: 200%200x1,5 MM) TpONUTHIBAIUCE CBSI3YIOIINM, IS
MIPUTOTOBJICHUSI KOTOPOTO ObLTAa MCIOJIb30BaHa MOKCUAHAS cMoia — YD-128 (mpousBoacTBa
KUKDO CHEMICAL CO., LTD.) u ¢enankamuHoBbIii oTBepautens «Kapmamun JI-1»
(mpomsBoactea [TAO «Ypanxummiacty) B cootHomeHun 100:40 mac. 4.

[IIroH, NpONUTaHHBIN CBA3YIOLUIMM, Hape3aics Ha jgamenu pazMepoM 200x10x1,5 mwm,
13 KOTOPBIX (OPMHUPOBATIHN «aKeT». PacronokeHne naMenel B makeTe — MpojoibHOE. 3aTeM
NOJIYYCHHBINH «I1aKeT» MOABEPrajiy Mbe30TepMuuecKoil oopadorke B Teuenue 1 4. [lo okoH-
YaHUUW MbE30TEPMHUUECKOM 00paboTKK oOpa3ell U3BJIEKAJICA U3 Tpecca, KOHIUITMOHUPOBAJICS
B TeueHue 2 4 nmpu 20 °C u moaBepraics MEXaHUYECKON 00paboTKe (PUCYHOK).

O6pa3zer PSL Ha S1IOKCHIHOM CBS3YIOLIEM
C KapIaHOoJICOIEPIKAIIIM OCHOBaHHEeM MaHHNXa
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[Tomydyennsie oOpasmel PSL ObUIM HMCHBITAHBI 10 TMOKa3aTeIsIM Tpenei MPOYHOCTH
NP CXKATHH BIIOJIb U TIOMEPEK BOJOKOH oOpasua. [lomydeHHBIE pe3ynbTaThl MBI CPABHUIU
¢ TunuaHbIMU 3HaueHusMu g PSL Parallam u tpe6oBanusmu ['OCT 33124-2014 nns LVL
Opyca, turn I (Tabnuna).

CpaBHeHuE NpeesioB IPOYHOCTH NP CKATUU MaTepUAJIOB

IIpenen npoYyHOCTH MPU CXKATUU [Ipexen npoYHOCTH MPH CHKATUU
Martepuan
BJOJb BOJIOKOH, MIIa nonepex BosokoH, MIla
O6paser PSL 77,0 26,0
PSL Parallam [5] 21,0 5,5
LVL tun I, e menee 36,0 6,0

Ha ocHOBaHWW TONYYEHHBIX SKCIEPUMEHTAIBHBIX JAHHBIX HAMHU OBUI CICIIaH BBIBO/I
0 MPUMEHUMOCTH STOKCHIHOTO CBSI3YIOIIETO C KapJaHOJCOJEpKalliM OCHOBaHHMEM MaH-
HUXa Jy1s monydenust PSL.

Takxe CTOMUT OTMETUTh, YTO MOJy4eHHBIE 00pa3ibl 0071a1at0T OONMBIIMMH 3HAYCHUSIMU
MoKazaTelsl MpeJeN MPOYHOCTH MPH CKATHH, YTO TMO3BOJISET paccMaTpHBATh BO3MOXHOCTh
WCTIOJIb30BaHUs JAHHOTO MaTepuaa B 00Jiee )KeCTKUX YCIOBUIX IKCIUTyaTaIlHH.
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