HBIX JlecoMatepuanoB (OpeBeH, OpyCcheB), IPEBECHHBI IICHHBIX TTOPOJ], CTPOTAHOTO W JIYIIECHOTo mmoHa. J{ist
cymku OpeBeH U OpycheB M3BecTHa ycTaHoBka CBY-Jlec, koTopas MPOM3BOAMUT CYLIKY JIECOMAaTEPHAJIOB IO
BIXHOCTH — 18%. IIONBITKH MOCTHTHYTh MEHBIICH BIAKHOCTH NPHUBOIAT K OOYTTHBAHUIO JPCBECHHEI.
B III'TY 6pu1a co3gana ycTaHOBKA [2,3], TO3BOIIIOMIAS CYIIUTh 3aroTOBKH 10 4+6% BiaxxHOCTH 0€3 KOpoO-
JIEHUsI, MUKPOTPEIIMH U OOYTJIMBAaHUS C COXPAHEHHEM €CTECTBEHHOrO ILBeTa. TakuxX pe3yabTaToB YIalloCh
JIOCTUTHYThH IyTEM ycTpaHeHHs 30H KoHueHTpauuu CBY-nons B npeBecune. [[i1st 3T0ro B BOJIHOBO/AAX ycCTa-
HOBJICHBI BPAIIaIOIIAECs YKPaHbl, 00SCIIeUNBAIOMINE MyIbCUPYIOIINI XapaKTep BEINIUHEI ITOJIS, a MadKa Jie-
coMaTtepuaioB (B IpyroM ciydae — KOpIyC YCTaHOBKH) B Ipollecce CYIIKH Bpamatorcs. [lepemenHoe 1o Be-
TnurHe 1 HanpasieHnio CBY-none obecrieunBaeT BEICOKOE KaU€CTBO CYIIKH.

Oco0ble HaIeKIBI BO3NIATAIOTCSA Ha pa3padaThiBacMyl0 ceiiyac YCTaHOBKY THIa WH(EpPHO, Y KOTOpO
KOPILyC YCTaHOBKH U JiecoMaTepHalbl B MpoLecce CYLIKH HenoABMKHBI, a CBU-none pasronsercs B KoJiblie-
BBIX BOJTHOBOJAX, PACIOJIOKCHHBIX Ha KOPITyce KaMephl U MOCTyMaeT BHYTPh nocieaneil. KonblieBsie BoIHO-
BOJIbI Pa3MeLIeHbI 0 AnuHe kamepsl 1 CBU-noss n3 cMeXHbIX BOJHOBOJAOB , IIONaJas B KaMepy IepeKpbiBa-
IOT ZIpyT IpyTa, HE OCTaBILl HE0OpaOOTaHHBIC YYACTKH IPEBECHHEL [lo paccMOTpEeHHBIM BHINIE criocobam
npumeHeHust CBU-yctanoBok Beiurpansl 4 rpanta «Y MHUK», « CTAPT».

Ceitgac B pa3pabOTKe HaXOIUTCA YCTPOUCTBO, KOTOPOE HAMEUEHO /IS 3aMEHBI TePMOMOIM(PHUKAIIH 1
AMIIPETHUPOBAHUS JPEBECUHBI 0€3 HapYIICHHS SKOJIOTHISCKAX IPUHIIUTIOB.
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OLEHKA TOYHOCTH CBEPJIEHU:A ITPU TPOU3BOJACTBE ABEPEU JEPEBAHHBIX

O.T'. Tapacosa,
KaH[. TexH. HaykK, goueHt, ®I'bOY BIIO «I1I'TY», r. Momkap-Ona, PD.

M.C. EnuceeBa, .
maructpant, DI'BOY BIIO «III'TY», r. Momkap-Ona, PO.

Paccmompen cnocob ceepnenust demaneii 086epHo20 OI0KA ¢ HANLABOM. YcmanoeneHo, umo npumersiemoe 06opyooeanue He no-
360J151em 3a 00UH NOOX00 GbINOJHUMb CEePAeHUe He0OX00UM0o20 Konuvecmea omeepcmuti. O60CHO8AHA HEOOXOOUMOCHb Pa3pa-
6OmMKU HOBOU KOHCMPYKYUU CEEPIUTLHO20 CMAHKA.

[TomydyeHre BBICOKOKAYECTBEHHOW KOHKYPEHTOCTIOCOOHOW MPOAYKIIUH JIepeBooOpadaThIBAIONICH OT-
pacim — 3TO el MHOTHX Ipon3BoauTenei. Pecrybimka Mapuit D11 uMeeT Bce BO3MOKHOCTH BEIITYCKA H pea-
IU3alUd KOHKYpPEHTOCIOCOOHOM MPOAYKIUH, HE TOJILKO Ha BHYTPEHHEM PBIHKE PECITyOJINKU, HO U JAJIEKO 3a
ee nmpeaenamu. HecomHeHHO, o0ecnieueHre KauecTBa JII000Tro BUAA MPOAYKIUH TpeOyeT HaIuIusS COOTBETCT-
BYIOIIIETO CHIPHS, COBPEMEHHOT0 000PYIOBaHHS, TEXHOIIOTHIA, YEIIOBEUCCKUX pecypcoB U T.1. Poct addexTus-
HOCTH IIPOM3BOJCTBA BO3MOXCH IPU YETKOM B3aUMOACUCTBUU HECKOJIBKUX COCTABISIOIIUX: MpUMEHseMast
IpU KOMIUICKTALUH (QYPHUTYpA IOJKHA COOTBETCTBOBATh KOHCTPYKLUH H3ZCTHA, a HCIOIb3yeMoe 000pyIo-
BaHME 00ECIICYNBATH COOTBETCTBUE PE3YJIbTAaTa BHIMOTHEHUS TEXHOIOTHIECKON OTepanuyl 3aJaHHBIM TOKa3a-
TensM Kadectna [1].

B HacTosmiee BpeMsi B 1epeBooOpadOTKE CUTYaIlHsl TAKOBA, YTO MHOTHE MPOU3BOAMTENH UCTIBITHIBAIOT
OonbIye TPYAHOCTH B MPHOOPETEHHH BBICOKOCOPTHOTO CHIPBS, Bce OoJiee YMEHBIIAIOTCS 3aIachl JEeJIOBOM
JIpeBecuHbl. [inTenpHOe BpeMs 3HaYUTeNbHas YacTh peau30BbIBajach U BBIBO3UJIACH B BUJE KPYIJIBIX JIECO-
MaTepHaNoB, Apyras cropeia Ipu mnoxapax, oymenasmux B 2010 rogy B pecriyOnuke.

B ycnoBusx 3KOHOMHYECKUX CAHKIMI, KOI/la LIEHbl Ha ChIphe U KOMIUIEKTYIOIIHUE, a, CIe10BaTeIbHO, U
Ha TOTOBYIO MPOTYKIHIO 3HAYUTEIHHO BO3POCIH, IIOTPEOUTEND CTApACTCs IPHOOPECTH H3IEIUS TOJIBKO BBICO-
KOT0 KauecTBa ¢ COONIOJCHUEM pa3MepoB, (OPMBI, OKa3aTele BHEIIHETro BUAa U T.1. M3roToBiaeHue mpo-
JOYKIHMU U3 IPEBECUHBI, UMEIOLIEH aHU30TPOIIHBIE CBOMCTBA — 9TO CJIOKHBIA ¥ MHOIOI'PaHHBIM IIPOLECC C CO-
OJI0IeHNUEM TOYHOCTH 00pa0OTKH 3arOTOBOK B COOTBETCTBUH C UEPTEIKAMI.

Hanmune oTKIOHEHUH OT 3aJaHHBIX pa3MepoB U (OpMBI YMCTOBBIX JAETaNel 3aaepkKUBacT JalbHEHIITYIO
00paboTKy M COOPKY M3/ENUH, T.K. TPeOYET JOMOIHUTENBHBIX TEXHOIOTHUECKIX ONepaIuii ISl UX JTMKBHIAINH.
[ToaTOMy OYEHb Ba)KHO IIPH TPOHM3BOJICTBE JBEPEH AEPEBSHHBIX, X B YaCTHOCTH C HAIUIABOM, TOYHOE COOIIOzC-
HHE MEXO0CEBOT'0 PACCTOSHUS U 33JaHHOTO JUaMeTpa OTBEPCTUil, BBICBEPIMBAEMBIX IO/l BBEPTHBIC METIIN.

Ananuz HOPMATHUBHBIX JOKYMCHTOB I1OKa3all, YTO PACIOJIOKCHUC U KOJIUYCCTBO HpI/IMCHﬂeMOﬁ Kpe-
MEKHON QYpPHHUTYPBI — OT ABYX J0 3 B 3aBUcuMocTH oT tuna nsepeid J1O, I umu 1Y nHopmupyror TOCT 475
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[2] u TOCT 6629 [3]. [Ipr HEOOXOIUMOCTH TPEANPHITHE CAMOCTOSITEIILHO ONMPEaesieT KOJMIECTBO U MECTO-
pacrosokKeHue TeTelb B 3aBUCUMOCTH OT JJIMHBI, TUIIA U Beca JIBEpei.

[TosiBIeHUE OTKIIOHEHHMS OT 33JaHHBIX Pa3MEpOB M (OPMBI OTBEPCTHUSI MOXKET OBITH BBI3BAHO HECKOJIb-
KUMHU (paKTOpaMH: HETOYHOCTBIO PabOTHI CTaHKa, HEOPEKHOCTHIO PadOTHl CTAHOYHWKA, HEMPAaBIIIBHOM ycTa-
HOBKOM JieTajii, HECOOTBETCTBHS MapaMeTpOB 3aTOUYKHU CBepia M T. II.

IIpu KoHTpoOJIE KayecTBa OTBEPCTHI YCTAaHOBIEHBI CIIETYIOIINE BHIBI 1e(EKTOB!

1) 3aBBIICHHBINA TUAMETD;

2) pBaHble Kpas Ha BXOJIE B OTBEPCTHE;

3) HECOOTBETCTBHE MEXKIIEHTPOBOTO PACCTOSIHUS;

4) HECOOTBETCTBHE MapaMETPOB Pa3MEPHON LIEIH OTAEIHFHO PACIIONOKEHHBIX OTBEPCTHIl: pACCTOSIHUS Me-

KAy KpasMHU JAETall U LIGHTPOM OTBEPCTHS;

5) cMelIeHHbIe OTHOCHTEIBHO JIPYT JpyTa OTBEPCTHUS;
6) smmnTHYeckas popma.

IIpoBenensl H3MepeHHs AMAMETpa BBICBEPIUBAEMbIX 13015
OTBEPCTUH W TOYHOCTb HMX PACIMOJOKEHHS Ha IMOBEPXHOCTH
MPOJIOJBHBIX CTOEBBIX OPYCKOB JBEpH M KOPOOKH IBEpel C
HAIUIaBOM C MPUMEHEHHE B Ka4eCTBE KPEICKHOW (DypHHUTYPHI .
— TeTesb BBepTHBIX (puc. 1).

ITo pe3ynpTaTaM BBIMIOJHEHHBIX HM3MEPEHHUH COCTaBJICH r i)
KOHTPOJIBHBIA JIUCTOK, IIO3BOJIAIOLIUI CHUCTEMaTHU3UPOBATh
MoJlyuYeHHbIE JJaHHbIE W TMOCTpoeHa Auarpamma Ilapero, s <
BBISIBJICHUSI HanOoJiee 4acTo BeTpevaromuxcs aedextos. [pu- M
MEHAA METOJ MO3IOBOrO IUTYypMa, COCTaBJIeHa AMarpamma
HcukaBbl HarmsqHO WJUTIOCTPUPYIOMIAS MPUYUHBI MOSBICHUS NN
JJAHHOTO pojia HECOOTBETCTBYIOIIEH npoaykuuu. Crenyer oT- N "
METHUTh, YTO INPUYMHHO-CIEACTBEHHAs AMarpamMma, OAWH W3
BA)KHBIX HHCTPYMEHTOB KOHTPOJISl Ka4eCTBa, OJHAKO pEIlEeHUE
OCHOBAHO Ha HKCIEPTHBIX OIEHKAX, CIEI0BaTeIbHO, MPUCYT-
CTBYET JO0JIS1 CYOBEKTHBH3MA.

Jns GpopMupoBaHHS TOYHBIX HApaMETPOB IMPOIYKIHU
no 11-12 xBanutery I'OCT 6449.1-82 [4] ycTaHOBJIEHO MEKOCEBOE PACCTOSTHHE MEXKIYy BBHICBEPIMBACMbBIMU
OTBEPCTUSAMU IOl BBEPTHBIE NIETIIH, YTO COCTABUIIO C JOIIyCKAaeMbIMU OTKJIOHeHusAMH 25 £+ 0,15 u paccuutana
pa3MepHas Lellb, 1J11 KOHTPOJIsS pacloNoKeHUsl OTBEPCTUI Ha MOBEPXHOCTHU AeTalel.

Jormyckaemas MorpeiHocTs HACTPORKU CTaHKa He JOJDKHA IpeBblmaTh 15% ot gomycka +0,15 MM, T.€.
[Ayy] = 0,15 x (0,1 — (-0,1)) = 0,03 mm. JJoBepuTenbHas OmMOKA CPEIHEr0 apUPMETHUYECKOTO COCTABHIIA
0,041 mm.

s Gonee TOYHOM OLEHKM TOYHOCTH IPOLECCa CBEPJICHUS HMCIOJb30BaHBI KOHTPOJBHBIE KapThl IO
cpenHuM u pasmaxaMm (puc. 2—4) rae UCL, LCL — BepxHHEe U HIDKHME TpaHHUIlB! gomycka, CL — meHTpansHast
JIUHUSL.

PesynbraThl u3MepeHuit CBUAETENLCTBYIOT O HApYILIEHUH MIPOLIECCa CBEPICHHUSL.

Heo0x0auMo OTMETUTH CIIOKHOCTh 00pabOTKM IJIMHHOMEPHBIX JIeTajleil CTOEBbIX OPYCKOB, IMHA KO-
TOPBIX MOXeT BapbupoBathes oT 2000 1o 2500 MM ¢ pa3mUYHBEIM HAOOPOM OTBEPCTHI — JI0 YETHIPEX Iap.

AHamM3 CTAaHOYHOTO MapKa MOKa3al, YTO, HCCOMHEHHO, UMEETCs] TOYHOE aBTOMATH3UPOBaHHOE 000py-
JIOBaHUE AJISl IPOU3BOJICTBA ABEPHBIX OJIOKOB C YUCIOBBIM MPOrPAMMHBIM YIIPAaBIECHHEM, OTHAKO €TO BBHICOKAS
CTOMMOCTh HE IpHeMJIeMa Il MHOTUX Npou3BoauTeneii. Jlaxke B TOM cilydae, eciu 1oJJ00HOe 000pyI0BaHUE
UMeEeTCs] B HaJIM4YHH, €0 HCIOJIh30BaHUE B KAUECTBE CBEPIIIIBHOTO CTaHKA HE PEHTAOENBFHO B CBA3U C OOIB-
LIMM SHEpronoTpedIeHueM.

IIpu HeGonpmoM o0BEME MPOU3BOAWMON MPOAYKIIMH CBEPJICHUE BBITOIHSIOT MO KOHAYKTOPY WA
1a0JIOHy, YTO 3HAYUTENBGHO CHIKACT MPOU3BOANUTEIHHOCTE TPYAa M TOYHOCTH PACIIONOXKCHUS (JOPMEI U pas-
MEpOB OTBEPCTHII.

750,15

250,15

Puc. 1. CxemMa KOHTPOJIMPY€eMBIX IAPAMETPOB:
[ — paccTosIHEE MEX/y OTBEPCTUSIMH, MM;
a — PacCTOSHUE OT HIKHEH KPOMKH, MM;
h — paccrosiHue OT BepHEil KPOMKH, MM

Xep X-kapTa R-xapra
18,3 Rep

17.3 — \ﬂ LCL
r '
16,8

1 357 9111315171921232527293133353739414345474551
135 7 911131517 192123252729 3133353739414345474951 n

a 9
Puc. 2. KapThl KOHTPOJIS PACCTOSIHUS MY OTBepCTHSIMHU: a — X ; 6 — R
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X-kaprta

ucL

12345678 9101112131415161718182021222324252627282930313233343536373830404142434445464748495051

a

R-kapTta

1 ucL

+ F Y cL

¥ + %
‘V V LCL

n

123456 7 8 9 1011121314151617181920212223243252627282930313233343536373839404142434445464748495051

§
Puc. 3. KapTa KOHTpoJIsi AMAMETPOB OTBepeTHii: a — X ; 6 — R

MM mm
45 31
29 - TZL
4,0 t 4
, a7 Ll | LCL
-
> A e ot
> WY Y LR N
30 TUCL ' ‘Wvu V
Z,J. w -
{
1 4 7 10131619 22252831 34 37 4043 46 49 52 n 14 7 101316192225253134374043464952 n
Puc. 4. Pe3y1bTaThl KOHTPOJISI BepXHell KPOMKH Puc. 5. Pe3y1bTaThl KOHTPOJISI HHZKHEH KPOMKH

I[J'IH YIYUYIICHUSA KadeCTBa JABCPHBIX 6J'IOKOB, U B YaCTHOCTU C HaIJIaBOM, C IMIPUMEHCHUEM BBCPTHBIX

IeTeNb CICAYEeT YCOBEPIICHCTBOBATh HE TOJIBKO TEXHOJIOTHIO W3TOTOBJICHUSL, HO M B TIEPBYIO OYepelb — TEX-
HoJlorH4eckoe obopymoBanue [1].

1)
2)
3)
4)

8))

[Tpu pa3paboTke KOHCTPYKIIMH HOBOTO CTaHKA HEOOXOJUMO YUYECTh CIIeAyIomIee:

KOHCTPYKIIHIO IPUMEHAEMON IBEPHON KPEeTe:KHOU (HypHHUTYPBI;

HE00XO0AMMOCTh OJTHOBPEMEHHOTO CBEPJICHUSI HECKOJIBKHX TIap OTBEPCTHUH MO JITHHE OpYCKa;
HEOOXOAMMOCTb CBEPJICHHSI TTOJT OTIPEICIICHHBIM YTJIOM;

BO3MO>KHOCTb CBEPJICHUS JTUHHOMEPHBIX JIeTallel.

Pa3paboTka 1 mprMeHeHHe Ha TIPOU3BOJICTBE HOBOT'O MHHOBAIIMOHHOTO O0OPYJOBaHUS MTO3BOJIUT:
ONTUMHU3UPOBATh JIIUTEILHOCTh TEXHOJIOTHIECKOTO MPOoIlecca 3a CYET YCTPAHCHHS TIEPEXO0I0B MPH BBI-
MTOJTHCHUH CBEPJICHHS,

MIPUMEHSSl YHUBEPCaJIbHBIE CIIAPEHHBIC HIMWHACIbHBIEC TOJIOBKH, BBITIOIHITh MPUCAIKY TApHBIX OTBEP-
CTUH C maroM 25 MM MO/ BBEPTHBIC METIH, B3aMEH aHAJIOTOB UMEIONIUX MIar 32 MM;

00ecTneunTh BO3MOKHOCTD MTPHCAIKU OTBEPCTHI Ha JUTMHHOMEPHBIX JeTalsax 10 2500 mm;

MIpHU TOMOUIM MOBOPOTHOTO MeXaHU3Ma OJOKa CBEPJIMJIBHBIX T'OJIOBOK, 00ECIEUUTh OBICTPYIO MepeHa-
TAJIKy CTaHKa JUIS CBEPJICHUS B TOPU3OHTAILHOM TUIOCKOCTH W IO/ Pa3IMYHBIMU YTIIaMH (B 3aBHCHMO-

CTH OT (DYPHHUTYPEIL);
00eCrevnTh TOYHOCTh MEKIIEHTPOBOTO PaccTOosHUA 10 11—-12 kBanuTeTy.
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FOAMED PVAC DISPERSION FOR SOLID WOOD PANEL BONDING
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Bonding performance and quality of gluing of solid wood panel at application of reduced amount of foamed PVAC dispersion
are considered in the article.

INTRODUCTION

Gluing of wood belongs among significant technologic operations. Adhesives play an important role in
the production of solid wood panels. They significantly participate in improving the quality of products and
they are also one of the cornerstones in the development of new wood products. Dispersion adhesives have a
significant importance in the woodworking practice, at present. Foaming of adhesives with air enable to
increase its total volume, the adhesive may be applied into a glue-line more efficient and more uniform. This
fact creates conditions for achieving cost-efficient coatings of adhesive applied into the glued joints while
achieving comparable strength of the bond in comparison with un-foamed conventional adhesive bonded
joints. Foaming of adhesive is a technology that provides the ability to achieve the required bonding strength at
reduced glue spread and thereby can bring positive economic aspects in the production of solid wood panels.
Generally, advantages of using foamed dispersion PVAc glue in the gluing process can be summarized as
follows:

—good wetting of the adherend surface — due to better and more uniform adhesive spread;

—weaker, resp. slower penetration of water from glue into the cells of wood — due to lower adhesive
spread and cohesive bonds between air micro-bubbles resulting in better ensuring the flat stability of the
panel and increase the quality at the interface wood — adhesive;

—cost savings — in the bonding process, there is a reduction of direct used material by reducing the
amount of applied glue

—no formaldehyde emissions. — — —

AL

METHOD

One component PVAc dispersion RAKOLL®4340 with
excellent water resistance class D4 according to EN 204 was used. ,.1___
This type of adhesive is specially developed for application in the 7
micro-foam state.

Quality of gluing was tested through shear strength of the bond < t
at pressure loading according to the standard EN 13354: 2009 Solid !
wood panels (SWP). Bonding quality. Test method. Based on the 7
standard requirements, it was necessary from each tested batch, resp. M

=50

from each panel to prepare testing samples (Fig. 1) for minimally 10
valid values. Based on EN 13 353: 2009, the required strength of the
glued joint is expressed by lower 5% percentile form measured values
on the level over 2,5 MPa. Fig. 1. Testing sample

RESULTS AND DISCUSSION

Results of the research are aimed on the verification of the assumption, that increasing of the dispersion
volume by foaming enables to spread the adhesive on the surface more uniform with a better quality, but also
the effect of saving is achieved.
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