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HAUWOHANBbHBLMN CTAHOAPT POCCUWNCKOWN OSGELEPALMUNN

KNEW ANA HECYLWNX OEPEBAHHbBIX KOHCTPYKLNM
deHonnacTbl 1 amuHonnacTel. Knaccudukauyms v tpebosaHus

Adhesives for toad-bearing timber structures.
Phenolis and aminoplastis. Classification and performance requirements

fata BBegeHus — 2020—01—01

1 O6nacTb NpPUMEHEHMNs

HacTosiwumii cTaHAapT ycTaHaBAMBAET CUCTEMY Knaccudmkaymm ana NoMKOHAEHCATHBIX KeeB Ha oc-
HoBe (PeHonnacToB U aMUHOMNMACTOB B COOTBETCTBUM C MX NPUIOAHOCTLIO K UCMOMb30BAHUIO ANS1 HECYLUX
[epeBsIHHbIX KOHCTPYKLUIA B OnpeseneHHbIX KNMMaTuyecknx yCnoBusix 1 Tpe6GoBaHUst K aKCnyaTaluMoHHbIM
XapakTepuCcTMKaM Takux Knees st NPOM3BOACTBA UCKTHOUNTENIBHO HECYLMX AEPEBSHHbIX KOHCTPYKLNA.

HacTosiwumii cTaHgapT ycTaHaBMBaeT TO/IbKO TPEGOBAHNSA K XapakTepucTnkam KeeB 418 NpUMeHeHus
WCKMIOUYNTENIBHO B YCNIOBUSIX OKPYXatoLel cpefibl, COOTBETCTBYIOLLMX YCTAHOB/IEHHBIM.

Tpe6oBaHUs K XapakTepucTMkaMm pacnpocTPaHsaoTCA Ha KMNen U He pacnpoCcTPaHsATCS Ha CO6CTBEHHO
[lepeBsiHHble KOHCTPYKLUMMW. HacTosiwuii cTaHaapT He periameHTMpyeT Hu TpeGoBaHUsi K XapaKTepucTukam
KneeB A5 NPUKIEnMBaHWSA Ha MecTe (3a WUCKIYEeHWEM 3aBOACKUX YC/OBUIA), HW NPOU3BOACTBO APEBECHbIX
mMaTepuasnoB, 3a UCK/IKYEHWEM NAUT U3 MACCUBHOWN KneeHol apeBecuHbl. OH HE pacnpocTpaHseTcsl Ha Mo-
ANVUMPOBAHHYIO WU YNYYLEHHY0 APEBECUMHY CO 3HAuYMTeslbHO YMEHbLIEHHON ycafkoii u pasbyxaHuewm,
Kak. Hanpumep, aueTuInpoBaHHas APEBECMHA, ApPeBecuHa nocne TensoBoli 06paboTkn WAU NponuTaHHas
CUHTETNYECKON CMOSION.

HacTosiwumii ctaHgapT npegHasHayeH B OCHOBHOM A/1s NpPUMEHeHWs Npou3BOAUTENAMU K/eeB W 4ns
OLLEHKM U/IM NPOBEPKU KaYecTBa KeeB A5 KNeeHbIX AepeBSHHbIX KOHCTPYKUUIA. Tpe6oBaHus AeACTBUTENbHbI
[ANs TUNOBbIX UCTbITAHWIA KneeB. [esiTeNbHOCTb, Kacatowascsi NPOM3BOACTBEHHOIO KOHTPO/IS, HE OTHOCUTCS K
06/1aCTV NPUMEHEHNs1 HacToALWero cTaHaapTa.

Kneu, KoTopble BbINOSHAT TPe6GoBaHNA LaHHOTO CTaHAapTa, NPUroAHbl ANA NPUMEHEHUS B HECYLLMX
CTPOUTENbHbIX KOHCTPYKLMSX MPU YC/T0BUM, YTO NPOLLECC CK/IENBAHUS NPOU3BOANTCS B COOTBETCTBUM CO CTaH-
[apTOM Ha MpoAyKT.

2 HopmaTtuBHble CCbI/IKN

B HacTosilem cTaHAapTe MCMo/b30BaHbl HOPMATMBHbIE CCbINIKM Ha crefytolive cTaHaapTbl. Ana aatu-
POBaHHbIX CCbI/TIOK MPUMEHSIOT TOMIBKO YKa3aHHOe M3faHne CCbIJIOYHOro CTaHAapTa, 415 HeJaTMpPOBaHHbIX —
nocnefHee n3gaHve (BKYas BCe U3MEHEHNS).

EN 302-1, Klebstoffe fur tragende Holzbauteile — Pnifverfahren— Teil 1: Bestimmung der
Langszugscherfestigkeit (Knen gna Hecywmx AepeBSHHbIX KOHCTPYKUMIA. MeToabl ncnbitaHus. YacTtb 1. Onpe-
[JeneHne NPoYHOCTU Ha CABUT KIEEBOro CoeAuHeHVs npu npogonbHomM pactskeHun; EN 302-1. Adhesives for
load-bearing timber structures — Test methods — Part 1: Determination of longitudinal tensile shear strength)

EN 302-2. Klobstoffe fur tragende Hotzbauteile — Priifverfahren — Teil 2: Bestimmung der Delami-
nierungsbestandigkeit (Knen gnsa Hecylmx gepeBsAHHbIX KOHCTPYKLMIA. MeToabl ucnbitaHus. YacTs 2. Onpege-
neHune cToikocTu K paccnoennto; EN 302-2. Adhesives for load-beanng timber structures — Test methods —
Part 2: Determination of resistance to delamination)

EN 302-3. Klebstoffe fur tragende Holzbauteile — Priifverfahren — Teil 3: Bestimmung des Einflusses
von Saureschadigung der Holzfasern durch Temperatur- und Feuchtezyklen auf die Querzugfestigkeit (Kneu
ONA Hecylnx AepeBsHHbIX KOHCTPYKUWI. MeToAbl ncnbitanms. Yactb 3. OnpegeneHve BAUAHUS KUCOTHbIX
NOBpPEeXAEHNN ApeBECHbIX BOSIOKOH MPU LUKANYECKOM U3MEHEHUN TemnepaTypbl 1 BNaXHOCTU HA NPOYHOCTb

N3paHue oduymansHoe
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npu nonepeyHom pactsxeHun; EN 302-3, Adhesives for load-bearing timber structures — Test methods —
Part 3: Determination of the effect of acid damage to wood fibres by temperature and humidity cycling on the
transverse tensile strength)

EN 302-4, Klebstoffe fur tragende Holzbauteile — Priifverfahren — Teil 4: Bestimmung des Einfiusses
von Holzschwindung auf die Scherfestigkeit (Knen gna Hecywunx gepeBsiHHbIX KOHCTPYKUuiAi. MeToabl ucnbl-
TaHus. Yactb 4. OnpegeneHne BASHWA YCYLLKU APEeBECHHbI Ha NPOYHOCTbL npu casure; EN 302-4. Adhesives
for load-bearing timber structures — Test methods — Part 4; Determination of the effects of wood shrinkage
on the shear strength)

EN 408. Holzbauwerke — Bauholz fur tragende Zwecke und Brettschichtholz — Bestimmung einiger
physikalischer und mechanischer Eigenschaften (KoHCTpykuuu AepeBsiHHbIe HeCyLe U MacCuBHas kneeHas
apesecuHa. OnpepeneHne U3NYeEcKMX U MexaHuvecknx csoicts; EN 408, Timber structures — Structural
timber and glued laminated timber — Determination of some physical and mechanical properties)

EN 923, Klebstoffe — Benennungen und Definitionen (Knen. Tepmunbl 1 onpegenenusi; EN 923, Adhe-
sives — Terms and definitions)

EN 1245, Klebstoffe — Bestimmung des pH-Wertes (Knen. Onpegenenue pH; EN 1245. Adhesives —
Determination of pH)

EN 1995-1-1. Eurocode 5; Bemessung und Konstruktion von Holzbauten — Teil 1-1; Allgemeines—
Allgemeine Regeln und Regeln fur den Hochbau (EBpokopg 5. MNpoekTvpoBaHne fepeBAHHbIX KOHCTPYKLUNNA.
YacTtb 1-1. O6uwme npaBuna pacyeTa v npasu/ia pacyeta AJ/1si BbICOTHbIX 3aaHuii; EN 1995-1-1, Eurocode 5:
Design of timber structures — Part 1-1; General — Common rules and rules for building)

EN 12092. Klebstoffe — Bestimmung der Viskositat (Knen. Onpegenexue Bsaskoctn; EN 12092. Adhe-
sives — Determination of viscosity)

EN 13183-2, Feuchtegehalt eines Stuckes Schnittholz — Teil 2; Schatzung durch elektrisches Wider-
stands-Messverfahren (BnaxHocTb nuneHoro necomarepuana. Yactb 2. OueHka MeTOA40M 3/1eKTPUYEeCcKoro
conpoTuBneHus; EN 13183-2. Moisture content of a piece of sawn timber — Part 2: Estimation by electrical
resistance method)

EN 13183-3. Feuchtegehalt eines Stuckes Schnittholz — Teil 3; Schatzung durch kapazitives Mess-
verfahren (BnaxHocCTb nuaeHoro necomatepunana. Yactb 3. OnpegeneHne metogom emkoctn; EN 13183-3,
Moisture content of a piece of sawn timber — Part 3: Estimation by capacitance method)

EN 14080. Holzbauwerke — Brettschichtholz und Balkenschichtholz — Anforderungen (JepeBsiHHble
KOHCTPYKLUMW. MaccuBHas kneeHas fpeBecuHa v kneeHblit 6pyc. TpebosaHus; EN 14080. Timber structures —
Glued laminated timber and glued solid timber — Requirements)

EN 15416-2;2007'\ Klebstoffe fur tragende Holzbauteile ausgenommen Phenolharzklebstoffe und
Aminoplaste — Priifverfahren — Teil 2; Statische Belastungsprufung an Priifkorpern mit mehreren Klebstoff-
fugen bei Druck-Scherbeanspruchung (Kneu gns Hecyuwmx AepeBSHHbIX KOHCTPYKUWI, KPOME (PEHObHbIX 1
aMUHOMNAacTUKOBbLIX. MeTofbl ucnbiTaHusA. YacTb 2. CTaTuyeckoe MCMbITaHWe MO Harpyskol Ha CABUTr Npu
cxaTuy 06pasLoB C HeCKoslbkuMu kneesbiMu wBamu; EN 15416-2:2007. Adhesives for load bearing timber
structures other than phenolic and aminoplastic — Test methods — Part 2: Static load test of multiple bondline
specimens in compression shear)

EN 15425:20082\ Klebstoffe — Einkomponenten-Klebstoffe auf Polyurethanbasis fur tragende Holz-
bauteile — Klassifizierung und Leistungsanforderungen (Kneun. O4HOKOMMNOHEHTHbIV MONNYPETAHOBbLIA Kneii
AN HECYLNX AepeBSAHHbIX KOHCTpYKUMi. Knaccudmkaumsa n texHuyeckne Tpebosanus; EN 15425:2008. Ad-
hesives — One component polyurethane for load bearing timber structures — Classification and performance
requirements)

3 TepmuHbI 1 onpeaeneHvs

B HacToswwem cTaHgapTe nNpuMeHeHbl TepMuHbl No EH 923, a Takxe cnegylowine TEPMUHbI C COOTBET-
CTBYOLLUMU ONpefeneHnsaMu.

3.1 amuHonnacTukosas cmona (aminoplastic resin; Aminoplastharz): TepmopeakTBHaa cuHTETUYeCKas
cMona, nonyyaemas peakxumeli nonvkongeHcaumn NH- nan NH2-rpynn amvHOB Wav amugos v anbaernjamu.

3.2 beHonbHaa cmona (phenolic resin; Phenolharz): TepmopeakTuBHas cuHTeTUYeCKass cMona, nosy-
Yaemas peakuuein nonukoHeHcaunm deHona ¢ anbaernaom.

3ameneH. [elicteyeT EN 302-8:2017.
2>3ameHeH. [leiictByeT EN 15425:2017.
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3.3 Kneli Ha OCHOBE MONIMKOHAEHCALMOHHOV cmonbl (polycondensation adhesive: Polycondensation-
sklebstoff): KneeBas cMecb, U3roToBfieHHast M3 CMO/T HA OCHOBE peakuuu MosIMKOHAEHcAUMN C BblaeneHnem
BO/bl, 06bIYHO C OTBEPAUTENEM.

NMpumMmeyaHue 1— Takoro poga Knem o6bIYHO TAKXKE COAEepPXaT MOAUMMKATOPbLI /UM HANONHUTENN.

34

3.7 kneeBoi1 WoOB: CNoi kNest Mexay ABYMSi 3/1leMeHTaMu AePEeBAHHON KOHCTPYKLMU.
3.8 TONCThLIN KNeeBOW WOB: KneeBoii LWOB C HOMUHA/IbHON TOMLWMHOW B gnana3oHe ot 0.3 go 2,0 mm
Ha MOMEHT CKenBaHus.

MpumeuvaHne 1 — ToncTblil KNeeBOW LWOB BbINOMHSIOT C NPUMEHeHUeM BKnagblei TonwmHoi ot 0.3 o
2.0 MM. Na3oB WM NOAO6HbLIX BCMOMOTaTesIbHbIX CPEACTB MPU CKAEMBAHUN MEXAy CO6OW ABYX MOCKUX AEPEBAHHbIX
3/1EMEHTOB.

3.9 ToHKMIA KneoBoii woB: Kneesoit wos TonwmHoli go 0.1 mm.

MpumeyaHne 1 — TOHKUIA kNeeBOl WOB MOXET 6bITb MOJyYEH CXATUEM ABYX N/IOCKNX ePeBSAHHbIX KOHCTPYK-
TUBHBIX 3/1IEMEHTOB C NpuioxeHnem gasneHns (0.8 £0.1) H/MM2 6e3 nasos, BkAaAbIWed UM aHaNOrMYHbIX BCNOMOra-
Te/bHbIX CPeACTB.

4 Knaccudmkauums

Knewn (knew obLiero HasHauyeHus, Knen gnsa 3ybuyatbix COEAUHEHWI 1 3anONTHAIOWME KNen) 419 HeCyLmX
[epeBsIHHbIX KOHCTPYKLUIA AO/KHbI CO3A4aBaTb Takoe NpPoYHOe U JO/ITOBEYHOEe CoeauHeHune, 4Tobbl LenocT-
HOCTb COEVHEHNA B COOTBETCTBYIOLLIEM K/lacce 3KCMnayaTtaLlmnm coxpaHanach B Te4eHne BCero npegycMoTpeH-
HOro cpoka C/1yX6bl KOHCTPYKLMN.

B cooTBeTCTBUM C MX MPUTOLHOCTLIO K UCMOJ/Ib30BaHNIO B Pas/iMyHbIX KINMATUYECKUX YC/IOBUAX Kien
KnaccudumumpytoT Ha asa Tuna — tun | u Tmn

- TUN | — oNa NnpUMeHeHus B YCNOBUSIX KnaccoBs akcnnyataumm 1,2 n 3 (EH 1995-1-1);

- T1n Il — TOMLKO AN MPUMEHEHUS B YC/TOBUAX Knacca akcnnayartauum 1.

MpumeyaHne — TIpMMEHeHNE TUNOB K1EEB B YC/IOBUAX PA3/IMYHbIX KNacCoB 3KCcnayartayumm MoxeTt 6bITb orpa-
HUYEeHO npegnncaHnamMm Ha HaunoHa/ibHOM YPOBHE A4 NMPUMEHEHUA KNeeHbIX AepPeBAHHbIX KOHCprKL[MIZ.

O6a 3T1 T!Na KeeB B COOTBETCTBUM C UX KOHEYHbIM NpUMeHeHNneM pasaendarT Ha TP noaknacca:
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- kneit o6uwero HasHayeHns (GP) — ans kneeBbix LWBOB MeXAY C/OSIMU, A5l 3y6UaTbiX COeANHEHWNIA B
CNOSAX KNeeHoi ApeBeckHbl 1 MACcCVBHOW ApeBecuHe, a Takke 419 YHUBepcasbHbIX 3ybyaTblX COeAVHEHNI;

- knel ANs BbINOMHEHMS 3ybyaTbiX coegnHerunii (FJ) — ana ncnosb3oBaHUs TOIbKO NPU CKNenBaHuy no
ANVIHE CNOEB KNeeHol 1 MacCUBHOW ApeBeCcUHbl;

- 3anonHsAwWwuii kneli (GF)— gnsa Mcnonb3oBaHWs NpuW cK/leMBaHWM KneeHoro 6pyca B 6710ku (cnna-
YynBaHWe KOHCTPYKLMWIA), Hanpumep 4715 KNeeBbIX LWBOB MexXJy a/ieMeHTaMun kneeHoro 6pyca (NanTbl) Nnpu ux
M3roTOBIEHWUU W A5 YHUBEPCASIbHbIX 3yBUaTbiX CoeANHEHUIA. 3anoNHALWMIA Knell MOXeT OblTb O0MNONHUTE b-
HO KaccuuumpoBaH Kak Tn GP. NPpUMEeHATLCA /19 KNeeBbIX LWBOB B MIOCKMX U 3y6uyaTbiX COeUHEHNAX B
CNOSIX KNEeeHo N MacCMBHON ApeBeCHHbI.

B ta6nuue 1 npuBegeHbl 13 k1accoB Kes M Ux 0603HaAYEeHUs, Ha KOTOpPble PacnpoCTpaHsAeTcs HacTos-
Wi ctaHgapT. O603HaYeHNe COCTOUT U3 ykasaHua cnegytowei nicpopmanmu.

-Tun: | unn li;

- HasHaveHue: GP. FJ nnn GF:

- MakcumMmanbHasa temneparypa ucnboitadua: 70 uam 90 “C gna tuna . unn makcumansHasa temneparypa
ncnonb3oBaHua: 50 BC ana tuna li;

- NpuMeHeHne: M — Ana NpPUMEHEHUS B CMELUaHHOM Bufe. S — A5 pasfenlbHOro HaHeCEHUS CMOSbl
N oTBEpPAUTENS.

Kaxable Ha3HayeHne N NpUMeHeHne AO/MKHbI ObITb yka3aHbl B 0603HAUYEHUN.

Mpumep ycnosBHOro ob6o3HayeHus

MaTepunan obLiero HasHaveHus, NpefHa3HaveH 415 NPUMEHEHVS B CMELLaHHOM BUAE CMOJIbI U OTaepauTens:

EH 301170 GP 0.6M

MaTepuvan npegHasHaveH 419 NpUMEHeHUA B Ka4yecTBe Kiea Ans 3y6‘-|aTbIX COE,EI,VIHeHVIVI ANna pasgenb-
HOro HaHeceHusa cMo/ibl U OTBEPAUTENA.

EH 301 170FJ0.1S
Ta6nunya 1— Knaccobl knes

MakcumasibHas TonyHa

Tun knes. Makc, Tpa . Knacc
OBoaHavene HazHaueHne VICI'IbI'I;%HVIVIO. W/IEE00TO LLBA. MM aKCnnyaTaLmn*
Vicnbitanne  MNpvMeHeHne

Mnockne kneesble coefuHe-

HUSA U 3yb6yaTble coeAnHEeHUs

06Lero HasHa4yeHus:
EH 301 170 GP O 8™ O6Lee HazHavyeHne 70 1.0 0.6°) 1.2.3
EH 301 1 70 GP 0.3S Obuee Ha3HaveHne 70 1.0 0.3 1.2.3

CneuymnanbHoe HasHavyeHue
EH 301 I90GF 1.5M 3anonHaWwnint 90 2.0 1.5 1.2.3
EH 301 190 GP 0.6M O6Lee Ha3HaveHne 90 1.0 0.6* 1.2.3
EH 301 190 GP 0.3S Obuwee Ha3HaveHne 90 1.0 0.3 1.2.3
EH 301 190 FJ 0.1M 3ybuaroe coefuHeHne 90 0.3 0.1 1.2.3
EH 301 190 FJ 0.1S 3yb6uyartoe coefuHeHne 90 0.3 0.1 1.2.3
EH 301 1 70 FJ 0.1M 3ybuartoe coefuHeHne 70 0.3 0.1 1.2.3
EH 301 1 70 FJ 0.1S 3y6yartoe coeguHeHne 70 0.3 0.1 1.2.3
EH 301 Il 50 GP 0.6M O6uiee Ha3HaveHne b 1.0 0.6 1
EH 301 11 50 GP 0.3S O6Lee Ha3HaveHne b 1.0 0.3 1
EH 301 [I150FJ 0.1M 3ybuatoe coefuHeHne b 0.3 0.1 1
EH 301 [I150FJ 0.1S 3ybuatoe coefuHeHne b) 0.3 0,1 1

a) NprMeHeHVe TUMOB K/1eeB B YC/IOBUAX Pa3/IMUYHbIX KNacCcoB aKCnayaTalumm MoxeT 6biTb OrpaHnyYeHo npegnuca-
HUAMW. AeliCTBYIOWMMN B MecTax MPUMEHEHNSA K/1eeHbIX AepPeBSAHHbIX KOHCTPYKLUUIA.

bl MakcumanbHas TeMmnepartypa ucnbiTaHuii coctaensieT 50 "C. noATBEPXAAtOLLNE UCTBITAHUSI HE NMPOBOAST.

clicnbiTaHna NpoBOAAT corniacHo EH 15416-2.

d| TonbKo AN NPYMEHEHNs B CMeLlaHHOM Bue CMOJIbl 1 OTBEPAUTENS.

B Tabuue 2 ycTaHOB/IEHbI UCTbITAHWSA, KOTOpble cnefyeT NPOBOAUTL AN1A KaxXAoro knacca. Ecnm knei
NPUroAeH ONs HECKOSIbKUX o6nacTeli NPUMEHEHUs, Kak onMcaHo B Tabnuue 2. HEO6XOAUMblE WCMbITaHUs
[OJDKHbI BbITb BblAEPXaHbl AN1A KAXA0r0 NPUMEHEHWS.

4



FOCT P 57999-2017

Ta6nunya 2 — Heobxogumblie ncnbiTaHUs NS NOAKNACCOB Knes

TonuwuHa KneesblXx

HasHauyeHune wBOB ANA EN 302-1 EN 302-2 EN 302-3 EN 302-4 EN 15416-2
ucnblTaHuin, Mm

O6uiee HasHaveHue (GP) 0.19) X XC) Xc> X»)
0.5 X X
1.0 X

3ybuartoe coeanHeHue (FJ) 0.19) Xb) X b>c)-0 Xc> X»)
0.3 Xb)

3anonusiownit kneii (GF) 0.1®) X X x°)
0.5 X X
1.0 X X
2,0 X x>

°) Ansa knees Tvna | npu 70 unmn 90 "C. Ans kneeB Tuna |l ncnbiTaHne He TpebyeTcs.

Ecnun ucnsiTaHme nposogunock npu 90 "C. ucnbitaHne npu 70 'C aBTOMaTUYECKM CUATAETCA NPOAAEHHbIM.

[ns kneeB Ha ocHoBe cheHonbHONI cMonbl (PRF) ucneitaHne He TpebyeTcs.

°> MicnblTaHns NPOBOAAT NPU pasfesibHOM HaHeCeHWW CMOoJbl U OTBEPAUTENS C MaccoBoii goneit + 30 % oTeep-
auntens. MNepepn npUMeHeHVEM kies NPOBOAAT AOMO/THUTE/IbHOE TUMOBOE MUCNbITaHNe B NPOM3BOACTBEHHON YCTaHOBKE
(cm. 5.7). lonycTuma 6onee Bbicokas MaccoBas [0NA 0TBepanTens.

°>Mpun pa3genbHOM HaHECEHUMN CMOJTbl Y OTBEPAUTENSA B M/IOCKUX KNEeBbIX UK 3y6yaTbix coefuHeHunsax Tpebyetca
[OMONTHUTENIbHOE UCMbITaHWe C pa3fefibHbIM HaHECEHNEM CMOJIbl U OTBEpPAUTENA.

Mpun ncnonb3oBaHun gpeBecuHbl 6yka cM. EN 15425:2008. nyHKT 5.4.

c¢>3anonHawwme knen GF ncnbiTbiBalOT TONLKO npu 90 "C.

" TO/IbKO C MUHUMAIbHLIM BPEMEHEM BblEePXKU.

9> Kak onncaHo B 3.9 — TOHKME K/1eeBble LWBbI.

5 TpeboBaHusA

5.1 O6wune NnonoxeHus

Knen, KoTopble COOTBETCTBYIOT HACTOSLLEMY CTaHZapTy, Npy WUCNbITAHUW MO Creyllmm MeTogam
[O/MKHBI BbINOHATL TPe60BaHNA K XapakTepucTukam, ycTaHoB/IeHHble B 5.2—57:

a) ucnblTaHue gnsa onpefeneHns NPOYHOCTU Ha CABUT NpU pacTsxeHun (cm. 5.2 n EH 302-1) Ha kneeHbIx
ncneiTyemMbix obpasuax n3 byka esponeiickoro (Fagus sytvatica L.);

b) ncnbiTaHme Ha paccnoenune (cM. 5.3 n EH 302-2) Ha kneeHbIX MCNbITyeMbiXx 06pasuax U3 enn obblk-
HoBeHHOI (Picoa abies L.). VicnbiTaHne kak Ha o6pasuax 13 enu Takke AONycTUMO A8 06pa3LoB U3 NUXTbI
eBponeiickoli (Abies alba) n cocHbl 06bIkHOBEHHOW (Pinus sytvestris). Ecnun kneii AO/TKEH NPUMEHATLCA A
ApYyrnx nopog XBOMHOI ApeBecuHbl, Hanpumep NNCTBEHHULLI eBponeiickoii (Larix decidua), Ayrnacosoi env
(Pseudotsuga menziesii) 1 COCHbl pa3/IMyHbIX NOABUAOB C OKpalleHHOW ApPEeBEeCUMHON (3a UCKIYEHNEM CO-
CHbl 06bIKHOBEHHO (Pinus sylvestris)). 4NA NMCTBEHHbIX NOPOS APEBECUHbI UMW ApeBeCUHbI, 06paboTaHHOM
cpefcTBamMu 3alWuThbl, TakKe U3roTOBAAIOT YeTbipe KeeHbix obpasua c npyuMeHeHem 06pasLoB ApPeBeCcuHbI
CO CpefHei N0THOCTbLIO;

C) UCMblTaHWe Ha NoBpexaeHne BOMIOKOH (cM. 5.4 n EH 302-3) Ha k/ieeHbIX UCNbITyeMbiX obpasuax 13
enun ob6blkHOBEHHOI (Picoa abies L.). ins 3anonHswwmx knees (GF) ucnbityemble o6pasLbl U3roTOBASAT U3
6yka eBponelickoro (Fagus sytvatica L.). Cm. 5.4;

d) ncnbiTaHre Ha ycagouHyo Harpysky (cM. 5.5 n EH 302-4) Ha kneeHbIX UCNbITyeMbIX 06pa3uax U3 eam
06bIKHOBEHHOI4 (Picea abies L.);

0) UCMbITaHNE Ha CTaTuyeckKy Harpysky (cM. 5.6 n EH 15416-2) Ha k/1eeHbIX UCMbITyeMbix 0b6pa3uax u3
6yka eBponeiickoro (Fagus sylvatica L.);

f) TMnoBoe ncnbiTaHue kNea Ansa pasfenbHOro HaHeCEeHUS CMOJIbl U OTBEPANUTENS B 3ybuaTbiX coefuHe-
HuAX (cM. 5.7) npoBoAAT Ha obpasLie APeBeCcuHbl C KTMHOBUAHbIMUY WUMNaMy, UMeloLWweM MUHUMasbHble pas-
Mepbl 40 x 170 Mm.

Bce vcnbiTaHnsa NpoBOAAT Ha K/1E€EBOIN CMeCK, TOTOBOW K UCMO/b30BaHUIO, T. €. CMECU CMOJIbl Y OTBEPAU-
Tens, NPUroToB/IEHHOW HenocpeACcTBEHHO Nepes HaHeceHneM. Knei HaHOCAT B COOTBETCTBUM C yKa3aHUAMM
npovssoguTens.
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B cnyyae pasfenbHOro HaHeceHuWsi CMOJbl U OTBEPAUTENS UCMbITaHMe Ha paccnoeHve (EH 302-2) n
ucnoiTaHve Ha nospexzaeHne BonokoH (EH 302-3) fononHUTENbHO NPOBOAAT A/19 pas3fesibHOro HaHeceHus
CMOJ1bl U OTBEPAUTENSA.

Mpn He3HaunTenbHbIX MoaucUKaLMAX Kees, AOMYLEHHbIX K MPUMEHEHWNIO, AONOMHUTENBHO TPebyeTca
npoBefieHne TOMbKO TeX UCMbITaHWA, KOTOpble YCTaHOBMEHbI B Tabnuue 3. VicnbiTaHns NpoBOAAT, Kak ykasaHo
B Tabnuue 2.

Ta6nwn ua 3— ,ﬂOHOﬂHMTeﬂbeIe ncnbiTaHNA NPy HE3HAYUTEIbHbIX MO,U'I/ICbI/IKaLI'VIﬂX Knees, 4OoNYLWEeHHbIX K MDPUMEHEHNIO

MoaudhvKaLmst OMYLLOMHBIX «/IeeB

" Krieesoi [loGasneHue [lo6asneHe Makc. ViaveHeHue
eron €EBON 1LI0B. M3rgT°B“e””e makc. 5 % Bogpl 2.5 % Kpacutens gna [1031POBKY
venbITaHii MM Obpastios ANS CKMenBaHs BLINO/HEHNA 3yGUaTHIX oTBepaTENs
3y6uaThIiX WIN TTIOCKMX K/EEBbIX MaKCUMyM + 5 %
coeqyHeHwii coeanHeHii oTeepauTens
EH 302-1 0.1 B cmecu X X X
10 Xe) X
EH 302-2 0.1 B cmecw/pasgensHog X X
EH 302-3 0.5 B cmecw/ pasgensHoH X

a) B 3aBucMMocCTy OT 061acT NPpUMEHEHUS.

b) 4na pa3aensHoOro HaHeCEHNWs CMObl U OTBEPAUTENSA cneayeT BbINONHATL KNeeBoi WOoB TONWMHONR 0.1 MM,
c>[ns 3y64aTbix coeauHeHnit (FG) cneayet NPpUMEHsATb TONbKO KNeeBoit CNoii ToNWMHOI 0.3 MM.

5.2 lVcnbiTaHue Ha NPOYHOCTb Ha CABUT NMPU pacTAXeHUn

CpefHsAs NPOYHOCTb Ha CABUT NpuU pacTsxeHun. H/mMm2, onpegeneHHas cornacHo EH 302-1 Ha o6pas-
Lax u3 byka ¢ TONCTbIMU N TOHKMMM K/1eEBbIMU LLUBAMW COOTBETCTBEHHO, Nocsie 06paboTkn, yCTaHOBNEHHON B
EH 302-1. He MOXeT 6bITb MeHbLUE 3HAYEeHW, yKa3aHHbIX B Tabnuue 4.

Tab6nwu ua 4 — MuHumanbHble 3HaYeHns Cpe,quI7I MPOYHOCTN Ha CABUT NPU pacTAXXEeHUN ANsA TOHKUX U TONCTbIX Knee-
BbIX LLUBOB COOTBETCTBEHHO A4/1A UCNbITbIBAEMbIX 06pa3u,os n3 6y|<a

B HblOTOHAaxX Ha KBa,qpaTHbIVI MUunanMmeTp

OspasoTia TOHKM KNeeBoit LoB TOﬂCTbIV(I) .K;fni:mﬁ LLIOB TOI'ICTI:II‘/'ILEH(’?A(;:‘VIBOVI LLOB T0/1CTbu7|2 }((;1;330% LLIOB
Ne Tun | Tun Il Tun | Tun |l Tun | Tun i Tun |
Al 10,0 10,0 9.5 9.5 8.0 8.0 6.0
A2 6.0 6.0 55 55 4.0 4.0 3.0
A3 8.0 8.0 7.6 7.6 6.4 6.4 4.8
A4 6.0 -9 55 _») 4.0 _=> 3.0
A5 8.0 - a> 7.6 - a> 6,4 - a> 4.8

al He TpebyeTcs.

5.3 VcnbiTaHue Ha paccrioeHue

CTOIKOCTb K/eeHblX CIONUCTbLIX UCMbITYeMbIX 06pa3LoB K pacC/noeHunto, onpeaeneHHas MeTo0M UCHbI-
TaHwii cornacHo EH 302-2. foMkHA COOTBETCTBOBATL 3HAYEHUAM, YKa3aHHbIM B Tabnuue 5.

Ta6nuuya 5— TpeboBaHWsA K CTONKOCTM K pacc/ioeHunto
B npoueHTax

MakcmmasibHoe pacc/ioeHne B KabkaoM
Linkn o6bpaboTku Twn knes MCTbITyEMOM 06pasue. %
Bbicokaa Temnepartypa | 5.0
Huskaa Temnepatypa I 10.0
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OTU 3HAYEHUSI TakKe AeliCTBUTENbHbI ANS TONCTbIX KNEEBbIX LWBOB TONLMHOW 2 MM.

[ns 0cobbix MMCTBEHHbIX NOPOAL) AelCTBYHOT cneayoLme nosoXeHns:

- UcnbiTaHue cnefgyeT NPOBOAWTbL A/ OTAE/bHbIX AOCOK, CeYeHuldi C pasMepoM U PUCYHKOM roA0BbIX
KoJfiew, KOTopble BCTpeyalTcs ANA paccMatpyBaeMbliX NPOAYKTOB;

- MakcumasibHoe pacc/iioeHre MOXET COCTaBNAThL He 6onee 8 % Ans knees Tuna |. MakcumasnbHoe pac-
C/loeHne MOXeT CoCcTaBNATbL He 6onee 12 % gnsa knees Tuna Il

5.4 VicnbiTaHne Ha NoBpexgeHne BOJIOKOH

TpeboBaHve K NCNbITAHUIO HA NOBPEXeHWe BOJIOKOH NoA AeliCTBMEM KMCNOTbI (CM. HWXe) aelicTeyeT
1o/1bko B Tum cnyyae, ecnu.

a) kneeBasi CMeCb Unn

b) OAWH U3 KOMMOHEHTOB K/lest — CMOJ1a Win oTeepanTesib — Npu pasfeslbHOM HaHeCeHUn

npw ncnbiTaHuy cornacHo EH 1245 nmetoT 3HaveHve pH Hmxe 3.0 (Hwke 2.0. ecnv B kayecTBe OTBepau-
Tens Ucnosb3yeTcs MypasbMHAs KUCNOTA).

Ecnu kneit npegHasHavyeH ANa NpYMeHeHUs: NPy pasfInyHbIX COOTHOLLEHUAX CMOJbI U OTBEpPAUTENS. TO
ucnbiTaHne cornacHo EH 302-3 cniegyeT NpoBOAUTL C TakMM COOTHOLLEHMEM CMOJIbl M OTBEPAUTENIA. KOTOpPOe
NpUBOAUT K MUHUMANbHOMY 3HaYeHuno pH.

CpepHasa NpoYHOCTb MPW NOMepeyHoM pacTsXXeHUU HeobpaboTaHHbIX KOHTPO/IbHbLIX 06pa3L 0B U3 enu,
onpejesnieHHas MeTofoM ucnbiTaHuii cornacHo EH 302-3, gomkHa cocTaBnAaTb MUHMMYM 2 H/MM2. CpeaHss
NPOYHOCTb NPU NOMEPEYHOM pPacTsSXEHUN HeobpaboTaHHbIX KOHTPO/IbHbLIX 06pasLoB 13 byka (C uCnonb3oBa-
HMEeM 3aMnoJIHALLErO K/1ea) Ao/MKHA COCTaBATb MUHUMYM 5 H/MM2.

CpefiHss NPOYHOCTL NPV NONEPEYHOM PaCTSKEHUN UCMbITYEMbIX 06pa3L0B, NOABEPIHYTLIX LUKnam 06-
paboTkm cornacHo EH 302-3. gomkHa cocTasBnAaTb MUHUMYM 80 % cpefHero 3HauvyeHus A1 KOHTPOSIbHbIX
06pasLoB.

5.5 VicnbiTaHne Ha Harpysky oT ycagku knes

CpefiHAsA NPOYHOCTbL Ha CABUT NPY CXaTUKN B pe3ynbTare Harpysku oT ycafku Knes, onpepensiemMas co-
rnacHo EH 302-4. He fo/mkHa 6bITb MeHblle 1.5 H/MM2.
370 ucnbiTaHne He TpebyeTcs ANS KNeeB, NpefHasHauYeHHbIX A1 3ybuatbix coefnHenni (FJ).

5.6 VicnbiTaHne Ha cTaTU4eCcKyt Harpysky

Mpu ucnbiTaHum No mMetody cornacHo EH 15416-2:2007 cpefHAas fedopMauns Non3yvyectu KneesblixX
LUIBOB MOC/1e WUCMbITaHWi B N060M UCMbITyeMOM o6pasLe He Aos/mkHa npesbiwartsb 0.05 mm.

Mpu ncnbiTaHum cornacHo EH 15416-2 B TeueHne BCeil NPOAO/IKUTENILHOCTA UCMbITAHNUA fOMNycKaeTcs
0TKa3 He 6osiee ofgHOro obpasua 13 LWecTu.

[na knees B knacce 190 ¢ makcumasnbHoli Temnepatypoii 90 5C B Tabnuue 1 knmmaTnyeckne ycnosus
ucnbiTaHnii 1 no EH 15416-2:2007. NyHKT 6.2. 0/MKHbI cocTaBnaTb 90 eC.

5.7 TunoBble UCNbITAHUA KNeeB Npu pasfesibHOM HaHEeCEeHUU CMOJIbl U OTBEpAUTENS
Ansa 3y6yaTtbiX coeANHEeHn

Mocne nonyyYyeHUs NONMOXWTENbHbIX Pe3y/bTaToB NabopaTopHbIX MCMbITAHWIA BbINOMHAKT KOHTPO/Ib
OTBEPXAEHNA Ha cepuiiHOM npou3BogcTee. lNpoueaypa uUcnbiTaHUa 419 obecneyeHns [oCTaToO4YHOro oTeep-
XAEHWA KNeeBoro Wsea B 3y6uaTtom CoeAiVHEHUN AO/MKHA ObITb CriefytoLLe:

1) AN ucnbiTaHnsa Ha n3rnmb cornacHo EH 408 usrotoBnsT 40 obpa3uoB. 20 06pa3yoB C 3ybyaTbim
coeiHeHVeM UW3roTOB/AT MPY MUHUMASIbHOM COOTHOLLEHWW CMOMbl U oTBepAnTens. 20 o6pasLoB — C
MaKCUMMasibHbIM COOTHOLUEHMEM CMOJIbl U OTBepAnTens. NMPoYHOCTb 3y64YaToro coefjMHeHNs A0/mMKHa ObiTb
KaKk MMHUMYM paBHa XapaKTepUCTUYeCKOl NPOYHOCTM Ha U3rMb ApeBecuHbl 6e3 3y6yaToro coefuHeHus
(uenbHoW);

2) n3roToBnsAT 10 06pasL0B ¢ HOMUHa/IbHBIM COOTHOLLEHWEM CMOJIbl U OTBEPAMUTENS ANA UCTbITAHUS
Ha paccrioeHune, kak onncaHo B NpUAoKeHun A (OAUH LUMKN — 64 NOrpYXeHNs B KUMALLYIO BOAY U 18 u CyLuku
npu 60 5C [0 fOCTMXEHUS BaXHOCT U < 19 %). CpeaHee pacciioeHne 3ybyaTbiX COeAUHEHUI [OMKHO BbITb
MeHble 10 %. a oTAeNbHble 3Ha4YeHUs AO/MKHbI ObITb HKe 15 %.

1Ay6 (Quercus roburL. Quercus petraea. Quercus alba) co cpegHeli 06beMHoli nnoTHocrbl0 MeHee 830 kr/M'5 Mpu
HanMunM AOCTATOYHOIO OMNbITa MOTYT 6GbITb 4ONOHUTENBHO UCMO/b30BaHbI APYrie NopoAbl APEBECHHBI.
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6 [oTpebuTenbcKkue CBOWCTBA Knesi
6.1 O6LwWume NnoNoxXeHns

Moanexative onpegeneHnto NoTpebuTenbCkne CBOMCTBA K1esl yKa3aHbl B COOTBETCTBYIOLMX CTaHAap-
iax Ha NpoAayKTbl.

6.2 dun3nyeckme cBolicTBa k/iest, NOArOTOB/IEHHONO K MCNOJ/Ib30BaHUIO

6.2.1 [mHamunuyeckytl BA3KOCTb Kfes, MOArOTOBMIEHHOrO0 K MCMO/Ib30BaHWIO, ONpefensoT CornacHo
EH 12092.
6.2.2 Moka3aTenb pH kneeBoli cmecK, a Takke CMOJbl U OTBEPAUTENSA OnpeAensitoT cornacHo EH 1245,

6.3 NMpumeHeHne knesa

B HekoTopbIX cyyasx MOXeT noTpeboBaTbCcs NpuBeAeHVe cneayroLein nHopmauum:

a) HaHeceHue Knes 1 ykasaHue o ToM. TpeByeTcs I HaHeCeHe kesi Ha 06e ck/ienBaeMble NOBEPXHO-
CTU, a Takke Heo6X0AMMOCTb Pa3fe/lbHOr0 HaHeCeHNs KOMMOHEHTOB U/IN B CMELLAHHOM BUAE;
b) MakCUMasibHOe BpeMmsi MOACYWMNBaHUS (BPeMsi BbILEPXKM) NMPU CTaHAAPTHLIX YC/IOBUAX COrMacHo

EH 302-5 [1]. MuH;

C) XXM3HEeCcnoco6HOCTb NpY CTaHAAPTHbIX YCNoBUsAX cornacHo EH 302-7 [3]. MuH.

d) MuHMManbHOe BpeMs CxaTus Npu CTaHAapTHbIX YCoBuax cornacHo EH 302-6 (2). u;

€) MWHMMasibHasA, MakCcumanbHas M pekoMeHayemas Temnepartypbl A8 HaHeceHus 1 3aTBepAeBaHus
Knes:

f) 3HauYeHne MMHUMaNIbHOTO AAaB/EHUS CxaTus.
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Mpunoxexne A
(o6sa3aTenbHoe)

McnbiTaHne Ha paccnoeHue 3y6‘JaTbIX COB,D,VIHEHVIVI, N3roTOBJTIEHHbIX
npn pasaesibHOM HaHeCeHuUn cMobl U OTBEPAUTENA

A.1 M3roToBfieHne ucnbiTyemMblx 06pa3yos

3ybuartble coegnUHeHNs U3roToBnAT cornacHo EH 14080. lnuHa 3y6a Ao/xHa COCTaBNATb MeHee 25 MMm.

[na n3rotoBneHnsa 3ybuyaTbix coefuMHEHNH ucnonb3yloT enb (Picea abies L.). Mepepn cpawmaHmem n o6paboTkoit
Ha CTporasibHOM CTaHKe JOCKM [OJ/IKHbI MMeTb TOMWNHY He MeHee 45 MM ¥ WuprHy He meHee 185 mm. B npegenax pac-
CTOSIHUS He MeHee yeM 100 MM c 06enx CTOPOH OT BNajuH 3y6beB Npu U3MEPEHUN B HanpaB/ieHWN OCU JOCKN AOCKN He
[OJ/XKHbI UMETb Cy4KOB AnameTpom 6onee 6 MM UM KakMx-nmbo Apyrnx Nnopokos, KOTOpble MOTYT OTpuLaTesIbHO NOBANATL
Ha MPOYHOCTb ApeBECUHbI. [JOCKU AO/MKHbI UMETb CPeAHI0 06bEMHYI NIOTHOCTL (425 + 25) kr/m3.

Heo6Xx0AMMO0 N3roToBMTb OCTATOYHOE KONIMYECTBO 3y6UaTbiX COeAUHEHNIA, YTOObI AN K&XKAOTO UCMbITYEMOrO COOT-
HOLLEHMSA CMOJIbl M OTBEPAUTENS NMPU CMELLINBAHUA MOXHO 6b1/10 0TO6paTh 10 06pasLoB A1 UCNbITAHUS.

Mo ncteyeHn BpemMeHn OTBEPXKAEHNA MUHUMYM CEMb CyTOK COeMHEHHbIE MexAy co60ii Aockn o6pabaTbiBalOT Ha
CTpOrasibHoOM CTaHke 40 MOSyYeHUA TOMLWMHbI He MeHee 40 MM W LWMPUHbI He MeHee 170 Mm. O6pasLpl ¢ AnnHoli 100 MM
(M3mepsIoT B HanpaB/ieHWM OCU A0CKM) AOKHbI ObiTb BbiNUAEHbl. O6pasLbl JO/KHbI 6bITb BbIMWIEHbI TakuM 06pasoM,
4TO6blI YacTb 3ybyaToro coefuHeHns, nvetowero onudy W2 + 1 mm), rae  — anuvHa 3ybyatoro coegnHeHus, MM. bbina
yacTblo o6pasua u 3ybuatoe coefjuHeHne cTano BUAUMbIM Ha KOHLE BOJIOKOH ApeBeCcuHbl nonepeyHoro pacnuna (CM. pu-
CYHOK A.1).

Pomepbl B wunuaerptt

a) Pa3mepesl b) Hymepauus KoHL0B 3y6beB
I 2.3 — HOMepa WHLUOB 3y6beB
PucyHok A.1 — VcnbiTyemble o6pasubl 418 UCNbITAHUS HA pacc/ioeHne 3y6uaTbix COeAUHEHUI B CNOSIX

A.2 NcnbiTaHne

Mepepa ncnbiTaHnem o6pasLbl B3BELMBAKOT U U3MEPSIIOT B/IAXHOCTb Y NPUGOPOM ANA onNpefeneHnst BaXHOCTN COo-
rnacHo EH 13183-2 nnn EH 13183-3.

PaccuunTbiBaloT Maccy, CKOPPEKTUPOBAHHYIO 0 BIAXHOCTW ApeBecuHbl n = 19 %.

M3mepstoT obuyto anuny liof nuHum knes kneesoro wBa. BUAMMON Ha 06enx WNPOKMX CTOPOHAX OTPe3aHHoro 3y6-
4aTOro coeAnHeHns.

McnbiTyeMble 06pasybl NoABEPralT LUKANYECKOMY BO3ENCTBUIO CeayoLWwmnX YCN0oBuiA:

- NCMbITyeMblii 06pasel, NOIHOCTbIO OMyCKalT B KMMALLYIO BOAY Ha 6 4. a 3aTeM BblAEPXMBAIOT B XO/I04HOW BOAE
npu Temnepartype (20 + 5) 'C;

- 3aTeM 06pasubl cywaT B CylWnbLHOW neun npu temnepartype (60 + 3) "C. noka He 6yaeT A4OCTUTHYTaA BIAXHOCTb
n < 19 %, HO He MeHee 18 u.
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Mpunoxenvne A
(cnpaBouHOE)

CBefeHna 0 COOTBETCTBUM CCbIZTOUYHbIX EBPONENCKNX CTaHAAPTOB HaLMOHas/bHbIM CTaHAapTam
Ta6nuya OAN

O603HAYEHME CCbLTOYHOTO CreneHb OG0o3HaYeHNEe 1 HAMMEHOBaHNE COOTBETCTBYHOLLIETO
€eBpONeiicKoro cTaHaapTa COOTBETCTBYA HaLMOHasIbHOTO CTaHaapTa

EN 302-1 — .
EN 302-2 _

EN 302-3 —

EN 302-4 _

EN408 —

EN923

EN 1245 —

EN 1995-1-1 _

EN 12092 —

EN 13183-2 — e
EN 13183-3 — T
EN 14080 _

EN 15416-2:2007 _

EN 15425:2008

* COOTBETCTBYOLWMIA HALMOHANbHBIN CTaHAAPT OTCYTCTBYET. [10 €0 NPUHATUA PEKOMEHAYETCS UCNo/b30BaTh ne-
peBoA Ha PYCCKWii A3blK JaHHOTO eBPONeickoro ctaHgapTa.
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(1]

(2]

(3]

(4]

EN 302-5

EH 302-6

EN 302-7

EN391
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Bubnunorpadgusn

Adhesives for toad-bearing timber structures — Test methods — Part 5: Determination of maximum
assembly time under referenced conditions (Kneu gns Hecywmux gepeBsiHHbIX KOHCTPYKLMA. MeToabl
ncnbiTaHna. YacTtb 5. OnpefeneHne MakCMMasibHOTO BPEMEHW BblAEPXKN MPU CTaHAAPTHbIX YCN0BUAX)
Adhesives for load-bearing timber structures — Test methods — Part 6: Determination of the minimum
pressing time under referenced conditions (Kneu ans rpy3oHecywmx 4epeBsHHbIX KOHCTPYKLMIA. MeToabl
ucnbiTaHuii. YacTtb 6. Onpegenexnne mMakcvMasibHOW NPOAO/IKUTENbHOCT NpeccoBaHus nNpu ctaHjapT-
HbIX YCN0BUAX)

Adhesives for load-bearing timber structures — Test methods — Part 7: Determination of the working
life under referenced conditions (Kneun gna Hecywmnx AepeBsHHbIX KOHCTPYKLMA. MeToAbl UCMbITaHWs.
YacTb 7. OnpefeneHne XM3HecnocobHOCTY Npu CTaHAAPTHBIX YCOBUSIX)

Glued laminated timber — Deiamination of glue lines (KneeHas apeBecuHa. VicnbiTaHne Ha paccioeHve
KNneeBblX LWBOB)

n
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