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Annomayua. B crarbe TIOKa3aHO, YTO y)KECTOYAIOIINECS IKOJIOTHIECKHE TPeOOBaHMS Mpenonpe-
JENSIOT B ONkaiimem OyaylieM OTKa3 OT MPUMEHEHHUS! XJIOPUCTOTO aMMOHHMS KaK OTBEpAMTEINS NpH
CKIIEMBaHUN (paHEPHOHN MPOAYKIUHU TOpsiauM criocodoM. OO0CHOBAHO, UTO ISl CHUKEHUS MPOIOIDKHU-
TEJIFHOCTH CKJICMBaHUs LIMOHA KapOaMuao(popMaibIeTUAHBIMU KJIESIMH HEOOXOOMMO HCIONb30BaTh
OBICTPONIEHCTBYIOIINE OTBEPAUTENH (BOIHBIE PACTBOPHI OPTraHWYECKUX KUCIIOT IABEIEBOM, MOJIOYHOM
WM JTUMOHHOM), a JUIsl IPeOTBPAIeHUs TPEKAEBPEMEHHOTO OTBEPKACHUS Kilesl CMEIIMBAaHUE CMOJIBI
Y OTBEPAUTENS U HAHECEHNE KIIes Ha MMOBEPXHOCTH JIOJHKHBI OBITH COBMEIIECHBI TIPH Pa3/IeIbHON Tojiade
cMoIbl 1 oTBepauTens. PaspaboraHa cxema ycTpoiicTBa, KOTOPOE COIEPKUT OCHOBHBIE U IO3UPYIOIINE
BaJIbIIBl C MPUBOJOM BpAIICHHWS; MEXaHU3MBI Pa3leiIbHON MMOJAaYd CMOJBI M OTBEPAUTEINS B BaJbBIIbI;
aBTOMAaT-TIepeKIII0YaTeNlb, 00ECIeYNBAIONINN OTKIIOYEHHE MEXaHM3MOB BpAIlEHHs BalbLIOB U pa3-
JIENBHOM MOJauM OTBEPAWTENS U CMOIBI MIPH OTCYTCTBUH INTIOHA M BKIIOYEHHE BPAICHUS BAJIBIIOB
1 pa3ebHON 10/1auu OTBEPANTEISI M CMOJIBI IIPH ojjade IINoHa B ycTpoiicTBo. [IpoBeneno uccnenona-
HUE TI0 YCTaHOBIIEHUIO 3aBUCHMOCTH BPEMEHH JKeJaTHHU3AINHN KapOaMuao(hopMatbIeruTHOH CMOITBI
Mapku Kd®120-65(D) ot xonmvecTBa (JO3UPOBKU) OBICTPOAEHCTBYIONIETO OTBEPAMUTENS — JIMMOHHON
KHCJIOTBI. YCTaHOBJIEHO, YTO C YBETMYCHWEM KOJIMYECTBA OTBEPAMTENS BpeMs JKeJaTHHU3AINK Kapoa-
mugopopmanpaeruaHoro kiest Mmapku Kd120-65(D) camxkaerca. [Ipu no3uposke otBepautens 0,35 %
BpeMs xenatuHuzauuu npu 100 °C cocrapnser 38 ¢, YTO MEHBIIIE 3HAYEHUS, YKA3aHHOIO B TEXHHUYE-
ckux yciosust (40—60 ¢), 4To NOATBEPIKIACT BO3SMOYKHOCTh TPUMEHEHUS HE COJIEPKAIIUX XIIOP OBICTPO-
JIEHCTBYIOMINX OTBEPAUTENEH I TOPSIIETO CKIIeUBaHMs (paHEPHOH MPOIYKIIHH.

Knrouesvie cnosa: nHanecenue; kapbamuaohopmabIeruaHas CMoia; OTBEPIUTENb OBICTPOTO Jeii-
CTBUS 0€3 XJIOpa; IIIOH; )KeJTaTHHU3AIMS; KU3HECTIOCOOHOCTh; KUCIIOTHI IIaBejieBast, MOJIOYHAs U JTU-
MOHHas

Jlna yumuposanusa: Vicions3oBaHue OBICTPOJEHCTBYIOIINX OTBEpAUTENEH NpH CKIeUBaHUH (a-
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Abstract. The article shows that the tightening environmental requirements predetermine in
the near future the rejection of the use of ammonium chloride as a hardener when gluing plywood
products in a hot way. It is proved that in order to reduce the duration of gluing the veneer with
urea-formaldehyde adhesives, it is necessary to use fast-acting hardeners (aqueous solutions of oxalic,
lactic or citric organic acids), and to prevent premature curing of the glue, mixing resin and hardener and
applying glue to the surface should be combined with separate resin and hardener supply. The scheme
of the device has been developed, which contains: main and metering rollers with a rotation drive;
mechanisms for separate supply of resin and hardener to the rollers; automatic switch that provides
disconnection of the mechanisms of rotation of the rollers and separate supply of hardener and resin in
the absence of veneer and the inclusion of rotation of the rollers and separate supply of hardener and
resin when applying veneer. A study was conducted to establish the dependence of the gelatinization
time of carbamide-formaldehyde resin of the brand KF120-65(F) on the amount (dosage) of a fast-acting
hardener — citric acid. It was found that with an increase in the amount of hardener, the gelatinization
time of carbamide-formaldehyde glue of the brand KF120-65(F) decreases. At a dosage of 0.35 %
hardener, the gelatinization time at 100 degrees is 38 seconds, which is less than the value specified in
the technical specifications (40—60 seconds), which confirms the possibility of using chlorine-free high-
speed hardeners for hot gluing plywood products.

Keywords: application; carbamide-formaldehyde resin; fast-acting hardener without chlorine;
veneer; gelatinization; viability; oxalic, lactic and citric acids
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Beenenue

[IpousBoacTBo (aHepsl, HECMOTPS AABHIOIO HUCTO-
PUIO, OCTACTCA NEPCIICKTUBHBIM BCJICICTBUEC UCIIOJIB30-
BaHMSA 3I0POBOM meprudepuitHON 30HBI CTBOIIA JEPEBa,
KOTOpasl MOJBEPraeTcsi THUEHUIO B MEHbBILIEH cTere-
HH, 4CM CEpAUCBUHA, OTCYTCTBHA OITUIIOK (IHHOH, 10
CYTH, SIBIISIETCSI CTPY’KKOI1); HEUCTIOIB30BaHUS TIOCTIe-
JIYIOIIIETO YUCTOBOTO (ppe3epoBaHusi (CTPOTaHMUs), TaK
KaK JIyIIeHHe OOeCIeYMBACT HEOOXOAUMYIO CTCIICHb

HIepOXOBAaTOCTH MoBepXHOCTH. Kpome Toro, danepa
KaK KOHCTPYKIMOHHBIH Marepuan Oonpiioro (opma-
Ta B MCHBIICH CTENeHH, YeM JPEeBECHHA, TOJIBEPIKEH
KOpOOJICHHIO MPU W3MEHEHWH BIaxkHOCTH. DaHepHas
NPONYKIMS, TOJMyYeHHas C HCIIONB30BaHUEM (EeHO-
J0(hOpMAITBACTUIHBIX KJISEB, O0JIAaeT JOCTATOUHOU
BJIaro- M armocdepocroiikocthio. [Ipu crienBannn
(aHepsl TPUMEHSIOTCS Takke KapOamumodopmas-
JEeTHIHbIE KJeW, KOTOpble OONajaloT NpU CpeaHeH
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BOJOCTOMKOCTH XOpOLIEH aare3uei K ApeBecuHe. ITH
KJICU SABJIAIOTCSA CaMbIMU ACIIEBBIMU C IPYTUMU CMO-
JIAMH 1 KJIeSIMHU Ha UX OCHOBE, KOTOPbIE TPUMEHSFOTCS
B IepeBO0OpaboTKeE.

XOopommM OTBepAUTENIeM JUTS CKIICHBaHHs KapOa-
MUAOPOPMATBIETHAHBIMI KJIESIMA 3aPEKOMEH/I0BAII
ceOst XJIOpUCThIi aMMOHKE. OJJHAKO Y>KECTOYAIOIIUECS
9KOJIOTHYECKHE TPeOOBaHUS MPENOINPEAEIoT B OIH-
KaimeM OyIymieM OTKa3 OT HWCIOJIh30BaHHUS 3TOTO
OTBEPIUTEIIS KaK BEIIECTBa, coAepskaiiero xiop. He-
KOTOpBIE MPENNPUATHS, IPOU3BOMAIINE IPEBECHEIE
KOMIIO3HUITHOHHBIE MaTepHaibl, CTalldi HKCIONb30BaTh
B Ka4eCTBE OTBEpAUTENCH Ipyrue BEIecTBa, He COaep-
JKarue xjo0p. Bee aTo moaTBepikIaeT HeoOXOMUMOCTh
MTOVICKAa HE BKJIFOUAIONTHX XJIOp 3(P(PEeKTHBHBIX OTBEp-
JWTeNel 11 CKIICMBaHUM (paHEepHOM NPOLYKIUH TOpsi-
YHM CIIOCOOOM.

IMean, 3axa4a, MeTOANKA
" 00beKThI HCCIe0BAHUS

Lenp uccnenoBanuii — 000CHOBaHHE BO3MOXKHO-
CTH TPUMEHEHUS OBICTPONCHCTBYIOUINX OTBEPAMTE-
JIeW JUIs CHYDKEHHSI BPEMEHH CKIICHMBAaHUS (haHEepHOI
MIPOAYKIINH.

OnpezeneHre BpeMEHH JKEJATHHU3ANUU KapOa-
MUI0OQOPMANBJCTHIHONW CMOJIBI IPOU3BOAMIOCH CO-
macHo ['OCT 25336 npu koJiM4ecTBE JIMMOHHOM KHUC-
sotel 0,5; 0,15; 0,25; 0,35 %.

OOBeKT uccaeno0BaHus — MPOAOIIKUTEILHOCTD JKe-
JIATHHU3AOUA  KapOaMuIohopMaTbIeTUIHON CMOJIBI
Kd120-65(D).

Pe3yabrarhl u uX 00cy:xKIeHHE

CHMXEHUE TOKCUYHOCTH BBITYCKAeMOU MPOIYK-
U 00ecTrieYrBaeT MOBHIIICHHE €€ KOHKYpPEHTOCIIO-
cobHoctr. CHIKeHWE BBIACIICHUS (QopManbaeruia
npeanaraerca obecrneunTh BBegeHueM 45 % wmena-
muHObopMansaerunuoii cmonsl (Deppe, 2000). AB-
Topel mccnmenaoBannii (Gann, 2010; Roffael, 2001,
Kharazipour, 1983) pexoMeHAYIOT IPUMEHATH B Ka-
YeCTBE CBSI3YIOUIMX TPUPOJIHBIC BENIECTBA — TAHUHEI,
JIUTHUHBL, TIOTEH, Ka3eWH, KpaxMall, paCTUTEeIbHBIN
oenok u ap. [Iponykius Ha TaHUHO-POPMAITBACTHI-
HOM CBSI3YIOIIEM Hapsily ¢ XOPOIIUMH (H3UKO-MeXa-
HUYECKUMH CBOMCTBaMHU 00JaaeT HU3KOW IMHCCHEi
¢dbopmanbaeruaa. Jpyrum HarpapieHUEM TOBBIIICHUS
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9KOJIOTUYECKOH 0€30MacHOCTH SBISIETCS. UCKIIIOUEHHE
BEIIIECTB, COJEPXKAIIUX XJIOP.

[Tpou3BOAUTENEHOCTE TPECCOBOTO 00OPYIOBAHUS
3aBHCHUT OT BPEMEHHU JKeNaTHHU3aImu Kies. [ ycko-
pEeHUs TIpoliecca OTBEPIKACHHS MIPUMEHSIOT OTBEpAN-
TN KUCJIOW TIPUPOABI, KOTOPBIE CIIOCOOHBI CHHXKATh
pH mo 3,5-4,0 (KonaparseB, Konmpamienko, 2004).
Bua u KomuuecTBo BBOIUMOTO OTBEPAWTENS 3aBHCST
OT €ro TPHUPOIBI, HadalbHOTO 3HadeHWs pH cmombt
u cmocoba ckienBaHus. [lpu ropsiueM CKIEMBaHUH
NpUMeHsIoT xJjopuctelit ammonnit NH4CI1, cepHo-
kucieiid (NH,),SO, mm dochoprokucnerit (NH,);PO,
ammonwmii (JIykamr, 2014).

O00CHOBaHO TIpUMEHEHHE B KaueCTBE OTBEpIUTE-
JIe JKeNme30aMMOHUIHBIX KkBacioB (Baxuuna, 2007).
OnHako NpH MX HMCIOJNB30BAHUK BO3MOXKHO IPEXK/e-
BPEMEHHOE 3aTyIJICHHUS PEXYILETO HHCTpyMEeHTa. YcTa-
HoBNieHO (Maunera, 2018), 9To MpUMEHEHHE XJIOpHIa
aMMOHHSI, Cynb(ara aMMOHusL, hochara aMMOHUS U JIU-
MOHHOHW KHUCJIOTHI B Ka4eCTBE OTBEpAUTEINCH o0ecneu-
BaeT COITOCTAaBIMOCTh IPOYHOCTHBIX TTOKa3aTesel n3ro-
TOBJICHHBIX C UX IPUMEHEHUEM JPEBECHBIX MATCPHUAJIOB.

st oGecrieueHust BO3MOXKHOCTH TIPUMEHEHUSI OBbI-
CTPONEUCTBYIOLINX OTBEPAMUTENCH NpU CKICUBAaHUU
(haHepsI ropssunM criocodoM pa3paboTaHO YCTPOHCTBO
JUTSI HAHECEHUS KJIesl Ha IIToH (puc. 1).

B uncxomnom momoxenuu (puc. 1, a) mpu oTcyT-
CTBUM WIMOHA HCTOYHUK 4 oOcBemaer (OTOTpaH3U-
CTOp 5, aBTOMAT-TIepPeKIIIouaTe b OTKIIOYAeT MPUBOIBI
BpaIlleHHs] OCHOBHBIX M JIO3UPYIOIINX BaJbIIOB, IMO-
Jady CMOJIBI M oTBepauTelsi. B paboueM monoxeHuu
ycTpoiicTsa (puc. 1, 6) TUCT MTIOHA TIEPEKPHIBACT CBE-
TOBOM TIOTOK OT WICTOYHHWKA 4 K (POTOTpaH3ucTopy J,
ABTOMAT-TICPEKIIIOYATENh BKJIFOYACT TPUBOIBI Bpa-
HICHHUST OCHOBHBIX M JIO3UPYIOUIMX BAaJbLIOB, MOAAYY
cMoIbl 1 oTBepauTens. [locine mpoxokaeHus: TUCTOM
LIMOHA KJIEEBBIX BAIBLOB MCTOUYHHUK 4 ocBemaer ¢o-
TOTPAH3UCTOP 5, aBTOMAT-MEPEKITIoYaTeslb OTKII0YaeT
TIPUBOJBI BPAIICHUS] OCHOBHBIX U TO3UPYIOIIUX BaJb-
LOB, TOfa4u CMOJbI M oTBepauTens. llomada orsep-
JIATENS] B 3230p MEXLy OCHOBHBIMH M JO3UPYIOIINMH
BaJblIaMH 00ECIIeYNBaET €ro XOpollee MepeMenInBa-
HUE CO CMOJION.

[IpoBeneHo uccnenoBaHue MO yCTAaHOBJIEHHUIO 3a-
BHCHUMOCTH BPEMEHH JKEeJaTHHH3aluN KapOammumIo-
dhopmanbaeruanoit cmonel Mapku Kd120-65(D) ot
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KOJIMYECTBA OTBEPIUTENSI — TMMOHHOM KUCIIOTHI, YCTa-
HOBJICHO, YTO C YBEJIMUCHUEM KOJIMUCCTBA OTBEPIUTE-
7151 (pHC. 2) BpeMs KeJaTHHU3AIIAN CHIYKACTCS.

Takum 00pa3oM, MONTBEPKICHA BO3MOXKHOCTH
MPUMEHEHHUS OTBEPAMTENICH XOJOIHOTO OTBEPIKIIE-
HUS — BOJHBIX PAcTBOPOB OPraHHMYECKHX KHCIOT

a

(maBeneBoi, MOJOYHON WJIM JTUMOHHOI), KOTOpBIE
HE COJIepKaT XJIOp, JJIsl TOpSYero CKiIeuBaHus Qa-
HepHOU mnponykuuu. Ilpu komuuecTBe OTBEpAUTE-
a1 0,35 % Bpemsa xenarunuzanuu npu 100 °C co-
craBisieT 38 ¢, YTO MEHBIIIEC 3HAYCHUS, YKA3aHHOTO

B TY 2311-001-00252569-944 (40-60 c).

Puc. 1. Cxema ycTpoiicTBa [T HAHECSHHUS Ha IITOH KiTesi ¢ OBICTPOICHCTBYIONIMM OTBEPIUTEIIEM
B UCXOIHOM (@) U pabodeM MOII0KeHNH (6):
1 — keeBbIe BaNbLBL, 2 — JO3UPYIOIINE BalbLbl, 3 — TPYOOIPOBOJ ITOJa4 CMOJIBI; 4 — HICTOYHHUK CBETA;
5 — oroTpanzucTop, 6 — TPyOOIPOBOA OJAYN OTBEPIUTENS; 7 — ILIIOH
Fig. 1. Diagram of the device for applying glue with a high-speed hardener to the veneer
in the initial position (a) and working position (b):
1 — glue rollers, 2 — dosing rollers, 3 — resin supply pipeline; 4 — light source; 5 — phototransistor,
6 — hardener supply pipeline; 7 — veneer
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Puc. 2. 3aBucumocts Bpemenu xenaruauzanyn npu 100 °C ot konndecTBa OTBEPIAUTENS
Fig. 2. Dependence of gelatinization time at 100 °C on the amount of hardener
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