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OINNPEAEJIEHUE COOTHOHEHUA KOMIIOHEHTOB KJIEEB ITPU CKJIENBAHUU ITAPKETHBIX
JOCOK 1 XAPAKTEPA BO3MOKHOI'O PASPYIIEHUSA JOCOK ITPU UX SKCIIVIYATAIIMH
JIOKTOp TEXHHYECKUX Hayk, npodeccop E. M. Pa3unbkoB
OI'bOY BO «BopoHexckuil rocyiapcTBeHHbIH JlecoTeXxHUUecKuil yHuBepcuteT uMenu ['.d. Mopo3oBay,
r. Boponex, Poccuiickas ®enepanus

B nocnesHue rozipl B MpaKkTHKE HACTHIIA TOJIOB XKUIIBIX JIOMOB B KaU€CTBE HACTHIIAIOIIETO CIIOSI UCTIONB3YIOT HE MITY4-
HBIH TTAPKET, a apKeTHbIe TOcKH. JIocka 4acTo npescTaBIisieT co0oi OCHOBY M3 ApeBecHO-cTpyxeunoi Tkl (JICtII), Ha ko-
TOPYIO HAKJIEHBACTCS XOJIOMHBIM CIIOCOOOM CITELMAIIFHO TMOMYYEHHBIH Ha BEPTHKAILHO-PACKPOCUHBIX CTAHKAX TOHKHI JIUCT
(JTamertb) ApeBecHHBI EHHBIX MOpof. [Ipy AuTebHOM SKCIUTyaTaly apKeTHBIX JOCOK, YJIOKEHHBIX Ha JEpPEBSHHBIC JIary,
MOXXET UMETh MECTO JIBa BAPHAHTA Pa3pyILeHHs] JOCOK, TIPEICTABIISIONINX CO00H e(heKThI IOCOK B CBSI3H C TIAICHUEM IIPOYHO-
CTH JIOCOK W COKPAILIEHHS] JUTUTEIFHOCTH UX JKCIUTyaTay. B oHOM (OTKpBITOM) BapHaHTe IPOUCXOIUT OTCIIaNBAHHE JIaMeTel
ot noBepxHoctu JICTI1. B aToM ciryuae nentpanbHas yactb JICtII (0 ee TomHe) He pa3pyliaeTcs n3-3a CBUra APEBECHBIX
YaCTHI] IIEHTPAJIGHOTO CIIOSI TUIMTHL. DTO 3HAYMT, YTO MPOYHOCTh CKIICHBAHMS JIAMENH C TIOBEPXHOCTBIO TUTHTHI HIDKE Mpezeria
npounoctu JICTI1 B HanpaBieHn NnepreHANKYIISIPHO IUIACTH INTUTHL. B 3TOM citydae ocky Hazio 3aMeHHTh. B npyrom (3akphl-
TOM) BapHaHTE OTCJIAMBaHMS JIaMeIM He HAaOIO/IaeTCsl, HO W3-3a JUIMTENBHOM AKCILTyaTallMi JOCOK HPOUCXOIUT HEBHUINMOE
(3akpsITOE) paspymenre reHTpanbHor yactu JICTII (1o ee ToNmmMHe), YTo TOKE SBISETCs NehEKTOM JOCKH (YBEIMUUBACTCS €€
nporud, HaOJFOAeTCsl CKPHIT JIOCKH), COKpAIAETCs JUTUTEBHOCTh €€ SKCIUTYaTalliH, XOTSI MPH 3TOM JOCKY MEHSIIOT PEAKO.
Lenbto Hamieil paboThI SBISIIOCH ONPEETICHNE PAIMOHAILHOIO COOTHOIIEHHSI KOMITIOHEHTOB KIIEEB TIPH CKIIEMBAHHUH OOJIUIIO-
BOYHOM JIAME/TM C OCHOBOW MAapKETHOM JIOCKH M XapaKTepa paspylleHus JOCKU. B pesynbrare paboThl YCTAaHOBIIEHO CIIEIYO-
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iee. [Ipu ckiienBanuy jgamenu 1yoa ¢ ocHoBoi m3 JICTII parpoHanbHOE COOTHOLIEHHE KOMITOHEHTOB Kitest creyromiee. Co-

JiepKaHue oTBepauTens (xjoprctoro aMmmoHusi) B cmonie KO-)K HeoOxomumo momnepxuBath Ha ypoBHe 1.0 %, a TIBAJ] Ha

ypoBHe 10 % ot Macchl KHAKOI cMOIbI (66 %-H KoHIIEHTpalyH). J{ake npH paroHaTIbHOM COOTHOLIEHUN KOMIIOHEHTOB KIIest

JIOCKH TIONA C JIAMEINBIO U3 Ay0a MOTYT M3/1aBaTh CKPHIL, TOCKOIIBKY pa3pylieHue oopasioB npoucxoamio o JCtIL ocku sxe

C JIaMEJBI0 COCHBI MOTYT M3/[aBaTh CKPHUIL, MOXKET IIPOUCXOIUTh U OTCiIanBanue Jiamend ot noBepxHoctu JICtIl (c HeoOXxomu-

MOCTBIO TOCIIEYIOIIEH 3aMEHOM JIaMeJTH), TIOCKOJIBKY XapaKTep pa3pylieHus 00pa3IioB HAOMIOIAETCsl CMEeIIaHHBIN.
KnaroueBbie c1oBa: napkeTHas J10CKa, JIaMelb, KIIEH, IPeBECHO-CTPYKEUHAs IUINTA.

DETERMINATION OF THE RELATIONSHIP OF THE ADHESIVE COMPONENTS AT PARQUET
BOARD GLUING AND THE NATURE OF THE POSSIBLE DESTRUCTION OF BOARDS DURING THEIR
SERVICE LIFE
DSc (Engineering), Professor E. M. Razinkov
Federal State Educational Institution of Higher Education «Voronezh State University of Forestry and Technologies
named after G.F. Morozov», Voronezh, Russian Federation

Abstract

In recent years, in the practice of flooring of residential houses, not parquet, but parquet boards are used as the flooring
layer. Board often represents a basis from a wood particle board (WPB) on which a thin sheet (lamella) of valuable wood is glued
which is specially received on vertical-cutting machines. During long-term operation of parquet boards laid on wooden logs,
there can be two options for the destruction of boards, which are defects in boards due to a decrease in the strength of boards and
reduction in the duration of their operation. In one (open) version, the lamellae peel off from the surface of the particle board. In
this case, central part of particle board (in terms of its thickness) is not destroyed due to the shift of the wood particles of the cen-
tral layer of the plate. This means that the bonding strength of the lamella with the surface of the plate is below the tensile strength
of the chipboard in the direction perpendicular to the plate. In this case, the board must be replaced. In the other (closed) version,
lamella peeling is not observed, but invisible (closed) destruction of the central part of the particle board (through its thickness)
occurs due to the long-term operation of the boards, which is also a defect of the board (its deflection increases, the board creaks),
the duration of its operation reduces, although the board is rarely changed in this case. The aim of our work was to determine the
rational ratio of the components of adhesives when gluing the facing lamella to the base of the board and the nature of the de-
struction of the board. As a result of the work, the following has been established. When gluing oak lamella with a base of chip-
board, the rational ratio of glue components is as follows. The content of the hardener (ammonium chloride) in the resin CF-L
must be maintained at the level of 1.0%, and polyvinyl acetate dispersion - at the level of 10% by weight of the liquid resin (66%
concentration). Even with a rational ratio of components of the glue, the boards of the floor with a lamella made of oak can creak,
since the destruction of the specimens took place. Boards with a pine lamella can show both creaking and peeling off from the
surface of the particle board (with the need for subsequent replacement of the lamella), since the pattern of observed sample de-
struction is mixed one.

Keywords: parquet board, lamella, adhesive, particle board.

B skcniepumeHTe OCHOBOM MapKETHBIX JHOCOK SIBJIS- B HacTosIiee Bpems CTaHIApTOB Ha OIpeneeHHe
mach  uUmMQoBaHHAs ~— MAaJOTOKCHYHAs  JIPEBECHO- XapakTepa BO3MOMKHOTO pa3pyLIeHHs] MapKETHBIX JOCOK
CTpyKedHas TwMTa Mapki P-1 mmorsocTeio 750 K/ [1, HeT. CymectByer I'OCT 15867-79 [4], omHako, ¢ omHOM
2]. OGnUIOBOYHBIE JIaMeNy ObUTH BHIOPAHBI U3 CKIICCHHBIX croponbl, 1o 3toMy ['OCT mnpu3BOIUTCS HCTIBLITAaHUE
PeeK COCHbI OOBIKHOBCHHOW ¥ Jyba. Tommumua mamereii MPOYHOCTH CKJIEMBAHMS OOJIMIIOBOYHBIX MATEpPHAJIOB TOJ-
00eux mopoj ObLIa pasHoi (COCHOBBIX — 0KoIo 10 U 1y00- uwHO He Gosee 2 MM. JlaMelH ke NAPKETHBIX JI0COK

BBIX — OKOJIO 3 MM). Takue TONIIMHBI JIaMENei HCIONb3y- OOBIMHO MMEIOT TOIHHY oT 3 710 10 Mu. C apyroii cTopo-

10T Mpe;NpHATIS, POHSBONAIME MAPKETHBIE JIOCKH. B Hbl, 3T0T I'OCT He npemycmatpuBaer uctbitanuit JICTII

MBITAX KCII BaJIA 110 1 B Ki 78 I
OmbITaX HCMONE30BaH 10 10 00pa3swios ka0l No-porth Ha PacTsHKEHUE TIEPIEeHIUKY/ISIPHO TUTACTH TUTUTBI C TEM,

JpeBecuHbl. BraxxHocTh 00pastoB coctaBisuia 7,8-8,2%.
YTOOBI OIICHUTh MPOYHOCTh CKJICHBAHKS JPEBECHBIX Yac-
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Tu1] B neHTpaibHoM cioe JICTII (mo ee Tommmne). s
Hallel neny OrKe BCEro MOIAXOIWUT METOJ MCIIBITAaHUN
JC1ll Ha pacrspkeHne NEepHeHIUKYIISIPHO TUIACTH TUTHTHI
o 'OCT 10636-90 [5]. ®opmat odpasuos JICTII coctar-
qsut 50x50 M. Ha moBepXx-HOCTh TUTUT XOJIOAHBIM CIIOCO-
6oM mpukiTenBay Jamenu (opmartom 70x50 MM u3 1yda
Wi cocHbI. CBec JIaMelTi Ha OfIHy CTopoHy oopasia JICTI1
coctaBsU1 10 MM U1 3axBaTa JaMmeNd TPH HCIIBITAHUU
TIPOYHOCTH.

B kauectBe KieeB HCHONB30BANM KapOaMuIO-
(dopmaspaeriuaayro cMoiry Mapku KD-XK 66 %-it koHIeH-
TpaIMH ¢ TOOABKOM XJIOPUCTOrO aMMOHHS (OTBEPIUTEIS)
0,5 1 1,0 % ot Macchl KUIKON cMOITbI 66 %-i1 KOHIIEHTpa-
LMY, a TaKKe CMECh 3TOH CMOJIBI C MOMMBHHHIALIETATHON
mucriepeneti (ITBAJT). TIBAJ] MOXeT CHIDKATh XPYIIKOCTb
OTBEpKIEHHON Macchl cMonkl [6, 7, 8, 9]. IIpu aToM yacTh
cmonbl (10 1 30 % macesr) 3amersuti Ha [IBAJT. OmbIThI
npoBomH 110 [TMD-22. TInaH SKCIepPUMEHTA NPEACTABICH
B TaOu. 1.

Pazpymienne o6pasnos no JICTI1 nporcxo-muno Ha
paccrostHUM OT 1 10 2 MM OT HOBEPXHOCTH IUUTHL [Ipu
CMEIIIAHHOM XapaKTepe paspyllIeHHe 00paslioB MPOUCXO-
Jio Tak, 9ro ot 30 1o 70 % rutommany MoBEpXHOCTH pa3-
pymanocs o JICTIL, a ot 30 mo 70 % muiomaau moBepx-
HOCTH Pa3pyLIaioch 10 KIEEBOMY CJIOH0.

O0paboTKy pe3ysIbTaToOB MPOU3BOAMIN 10 U3BECT-

HOW METOJIUKE C TMOJTYYCHHUEM YpPAaBHCHMA PETPeCCHUM CHA-

y:b()"l‘ b]X]"I‘bzXz"l‘b]z X] Xz, MlIla (1)
CepeZ[I/IHBI Jiiaria3oHa BapbpOBaHUA (baKTOpOB

V= (V™ V) 2=0,75 %, ®)
Vy! = (V™ V™) 2220 %. ©)
HurepBasl BappUpoBaHUs (haKTOPOB PABHBI
Vy = Vim™ - Vi,
V=025 %,
Vi=10%.

CBs13b MEXy KOIMPOBAHHBIMK M HATYpPaIbHBIMH
3HAYCHUSIMHU (HaKTOPOB BBITTISTUT CIISYFOIIIM 00pa3oM:

Xi= (Vi_ ViO)N wis
X, =(V,-0,75)/0,25=V,/0,25 -3 4
X5 =(V2—20)/10=V,/10 -2. (5)

KoaumenTs! ypaBHEHHS! perpeccy, 1o KpuTe-
puro CTbIOZICHTa, BCE 3HAUMMBL

T y0a:

by = 0,396
b; = 0,081
b, = - 0,067
by, =0,004
JUTS COCHBI:
by = 0,4505
b; = 0,0555
b, = -0,0745
by, =0,0305.

[NonmyyeHHble ypaBHEHHUs PErpeccud B KOIMPOBAH-
HBIX TIEPEMECHHBIX CIICAYFOIIIHE.

Yajia B KOJUPOBAHHBIX, & 3aTeM B (DaKTHYECKHX IepeMeH- s my6a:
HBIX B BUJIE
Tabnuna 1
[Tnan sxciepuMeHTa
CogepxaHue oOT-
Coneprxanue [Ipenen npoynocTu npu
IMopona ape- | BepauTens B CMO- XapaxTrep paz-
Ne [IBA/JI B cmone PaCTSKEHUHU TepIeH -
BECHHBI JlaMe- e KO-XK, pylieHus oopas-
oInbITa K®-XK, (X5, %) KYJISIPHO IUIACTH ILIUTHI
o7t Xy, %) na
VY, MIla
KO[I. ¢daxr KO ¢daxr
1 + 1,0 + 30 0,414 no JICtI1
2 . - 0,5 + 30 0,244 CMEIIaHHBINA
pis
3 Y m 1.0 - 10 0,540 1o JICTTT
4 - 0,5 - 10 0,386 CMeEIIIaHHBIN
1 + 1,0 + 30 0,462 T10 KJIEEBOMY CJIOI0
2 - 0,5 + 30 0,290 CMeIIaHHbBII
cocHa

3 + 1,0 - 10 0,550 CMeEIIIaHHBIN
4 - 0,5 - 10 0,500 CMeEIIIaHHBIN
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Y =0,396 +0,081X; - 0,067X; +0,004 X; X,  (6)
J171st cocHBI:
Y =0,4505 + 0,0555X, - 0,0745X, +0,0305 X; X, (7)
C TeM, 4TOOBI CPaBHHUTH TTOTPEIIHOCTD YPaBHEHUI
perpeccuu (6) u (7), B TaOJI. 2 NMpUBENCHBI 3HAYCHUS TIpe-

JIeNa MPOYHOCTH NPH PACTSHKEHUH TIEPIISHANKYIISIPHO TU1a-

CTH TUIUTHI, BEIYUCIICHHBIE TI0 TIOTy4eHHbIM YPaBHEHHSIM B

KOJIMPOBaHHBIX MEPEMEHHBIX, W (aKTUIecKHe 3HaYCHUS

9TOrO BHIXO/THOTO Pe3yIIbTara.

W3 sroil Tabnmuipl crieyer ToNHas CXOAW-MOCTh

(haKTHYECKHX U TEOPETUUECKUX PE3YJIbTATOB.

J11st mepeBosia KOAMPOBAHHBIX 3HAUEHHH (HaKTOPOB

B (haKTHYECKUE TOICTABUM B YpaBHEHHE (6) 3HAUCHUC U3

ypaBHeHus (4), a B ypaBHeHue (7) — 3HAYEHUE U3 ypaBHe-

uus (5).

Homyunm st myoa:

Y =0,396 + 0,081 (V,/0,25 - 3) - 0,067(V,/10 -2) +
+0,004(V,/0,25 —3) (V,/10 -2) 8)
[poBepuM cXOMUMOCTB Pe3y/IbTATOB:

VY,=0,396+ 0,081 - 0,067 + 0,004 = 0,414
¥, =0,396 -0,081-0,067—0,004 = 0,244
VY3 =0,396 + 0,081 + 0,067 - 0,004 = 0,540
V¥, =0,396 - 0,081 +0,067 + 0,004 = 0,386
Kax BUTHO U3 MONTydeHHBIX TAHHBIX, HAOMIOIaeTCs

TIOJTHAsT CXOMMOCTh PE3YNIbTaTOB, MOTYYEHHBIX 0 YpaB-

Henwro (8).

AHaJIOrYHBIE PE3Y/bTaThI TOTYYEHBI U 1 COCHBI

110 ypaBHEHHUIO (9) B (paKTHUCCKHX TIGPEMEHHBIX.

Y =0,4505 + 0,0555 (V,/0,25-3) - 0,0745(V,/10 -2)+
+0,0305 (V,/0,25 -3)( V,/10 -2) 9

Haiinem aHanutryeckye 3aBUCHMOCTH BBIXOO-HOTO

apaMeTpa NoouepeaAHO OT KaXKJI0Io U3 JIByX Q)aKTOpOB.

AHanmmupyem ypaBHeHHE (8).
Ipu X; (Vy) = 0,5; 0,75 u 1,0 npu mocrossHHOM

3Ha4YeHNN X, =20 (OCHOBHOH ypOBEHB).

Mpu X, = 0,5 m1s nyda
V=039 -0,081=0,315.
Ipu X, = 0,75 m1s nyda

VY =0,39.

Mpu X, = 1,0 my1s nyda
V=0,396 +0,081 =0,477

Kax BUJIHO M3 3THUX JAHHBIX, YBCIIMYCHHC KOJINYC-

ctBa orBepautTesst B cMonte ot 0,5 mo 1,0 % mis myda mpu-

BOJUT K IOBBINICHUIO BBIXOTHOI'O IMapaMeTpa.

Ipu X, (V,) = 10,20 u 30 npu HOCTOSIHHOM 3Haye-

uuu X; = 0,75 (OCHOBHOM YPOBEHB).

Ipu X,= 10 mst xyda

VYV =0,396 + 0,067 = 0,463
[pu X, =20 mst xyda

v =0,396

Ipu X,= 30 mst xyda

V¥ =0,396 - 0,067 = 0,329.

Kak CJICAYET U3 3THUX JaHHbIX, YBCIIMYCHHC KOJIN-

yectBa [IBA/] B cmorie ot 10 10 30 % st nyba npuBoauT

K CHWKCHUIO BBIXO/THOI'O ITapaMeTpa.

AnanmsupyeM ypaBHeHUe (9) U1 COCHBI IIPU TeX

e YCIOBUSX, 9To U 4y myda (tpu X; (Vi) =0,5; 0,75 u
1,0 mpu mocTosHHOM 3HaueHHH X, = 20 (OCHOBHOH ypo-
BEHB)).

ITpu X;= 0,5 my1st cocHbI

TabGmnuna 2

CpaBHUTEIbHbIE PE3YIbTAaThl BEIXOJHOTO MAapaMeTpa

3HaueHus npejena MPOYHOCTH MPU PACTHIKEHUH TIEPIEHAUKYIISIPHO
miacty winTel, Y, MIla
ITopona
No ombiTa TEOpETUICCKHE (BBIYMCICHHBIC
JIPEBECUHBI JIaMEH
(dakTuueckue 0 YPaBHCHUSAM B KOIHUPOBAHHBIX
TIepeMEHHBIX )

1 0,414 0,414
2 0,244 0,244
3 Jyo 0,540 0,540
4 0,386 0,386
1 0,462 0,462
2 0,290 0,290
3 CocHa 0,550 0,550
4 0,500 0,500
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¥ =0,4505 - 0,0555=0,395

IIpu X, = 0,75 nis cocHbl

Y =0,4505

IIpu X, = 1,0 11t cocHbI

Y =0,4505 + 0,0555 = 0,506.

Kak BHIHO M3 MONYYEHHBIX JAHHBIX, yBEJIHYe-
HHUE KonuuecTBa oTBepauTens B cmone ot 0,5 10 1,0 %
JUISL COCHBI TaK)Ke TPUBOAUT K MOBBIIICHHIO BBIXOIHO-
ro mapamerpa.

Ipu X; (V, ) = 10,20 u 30 npu MoCTOSSHHOM
sHayeHud X; = 0,75 (OCHOBHOH YpOBECHB ).

IIpu X, = 10 a5 cocHsl

Y =0,4505 +0,0745 = 0,525

pu X, = 20 A7 COCHBI

Y =0,4505

IIpu X, =30 a5 cocHbI

¥V =0,4505 - 0,0745 = 0,376.

Kak crenyer U3 3THX JaHHBIX, YBEJIHMYEHUE KO-
mmuectBa IIBAJL B cmone ot 10 mo 30 % 11 COCHBI
TaK)Ke IPUBOJUT K CHU)KEHHIO BBIXOIHOTO ITapaMeTpa.

BriBoabI

1. Tlpu ckienBaHuM Jamenu 1ybda ¢ OCHOBOH U3

JICTII panuoHandbHOE COOTHOIIEHHE KOMIIOHEHTOB

knes ciuenytomee. ConepkaHue OTBepauTens (XJo-
pucroro ammonusi) B cmone K®-K Heodbxoaumo mo-
nepxxuBath Ha ypoBHe 1,0 %, a [IBAJ] — Ha ypoBhe 10
% OT Macchl KUIKOH cMOIbI (66 %-1 KOHIIEHTPAIHH).
[lpu 5THX 3HAYEHWSIX KOMIIOHEHTOB KJIEs IMOJYy4aeM
MaKCHMaJIbHblE 3HAYEHUsl MpejeNna IMPOYHOCTH IIpH
pacTshKEHUH TEePIeHANKYJSIPHO TUIAcTH 00pasloB Kak
st ayoa (0,540 MITa), Tak u mis cocusl (0,550 MIla)
(B Tabu. 1 310 ombIThr Ne 3).

2. AwHanm3 xapakTepa pa3pyLIeHUsl apKeT-HbIX
JIOCOK ITOKa3bIBaeT cienyromniee. HecMoTpst Ha TO 4TO B
ombiTax 3 (Tabn. 1) moxydeHa MakcCUMajbHas MPOY-
HOCTh MpPH PACTSHKCHUH MEPICHIUKYIAPHO IUIACTH
00pa3IoB (pU yKa3aHHOM B I. 1 colep >KaHUU KOMIIO-
HEHTOB KJIesl), BCE XK€ Ja)ke ITU JIOCKU I10J1a C JIaAMEITbIO
n3 ayba MOTYT M3/1aBaTh CKPUII, MOCKOJBKY pa3pylie-
Hue obpasuoB mpoucxonwio mo JICtIl. Jlocku xe c
JIAaMEJIbI0 COCHBI MOTYT M3/1aBaTh CKPHII, © MOXET IpO-
UCXOJMTh M OTCIIAaMBAaHUE JIAMENId OT MOBEPXHOCTH
JCtIT (¢ HeoOXOMUMOCTBIO MOCICAYIOUICH 3aMEHBI
JIaMeJIH), TIOCKOJIbKY XapakTep pa3-pylieHus o0pa3IiioB
HaOII0aeTCs CMEIIaHHbIH.
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