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Annomauuﬂ. B crarbe PacCMOTPCHBI BOIIPOCHI TCXHOJOTMU HU3TOTOBJICHUS (l)aCﬁI[OB KOpHYCHOﬁ

Mebenmu. @opMupoBanue pudIeHON MOBEPXHOCTH OCYLIESCTBIISIETCS] OAHOBPEMEHHO C OOIHIIOBBIBAHH-

eM. llenpro McciIeqoBaHMM SBIISIETCS pa3padoTka (PU3NIECKOM W CTPYKTYPHOH JedOpMAIMOHHBIX MO-

Jeiel, TTO3BOJISIOIINX OIMUCATh Mpolecc TepMoaedopMupyomeil 0opaboTKN IPEeBECHBIX MaTepUatoB

JUTSL YIy4IIEHUS] UX JIEKOPATUBHBIX CBOWCTRB. [IpeniokeH HOBBINM criocob TepMonedopMupyroriei oo-

paboOTKH OMHOBPEMEHHO C OOTUITOBBIBAHHEM (hacagoB KOPITYCHOUM MeOeH sl YiIyUIIeHHs TeKOPaTHB-

HBIX CBOMCTB C HCIIOJIb30BAHHEM OTCUSCTBEHHOTO mpecCcoBOro O60py,l'[OBaHI/I$I. PaSpa60TaHI>I (1)I/I3I/ILI€-

CKada U CTPYKTypHad MOACTIN MPOLICCCa, OMMUCHIBAIONINE NTUHAMUKY IIpOoHecCa N3MCHCHU A TOJIIWHBI ITPU

CO3IaHHUU U IIOCJIC CHATUA OAaBJICHHA. HpOBCI[eHO OKCIIEPUMEHTAJIBHOC UCCIICAOBAHNE N YCTAaHOBJICHBI

3aBUCHMOCTH BEIHMYMHBI (TTyOHHBI) penbeda Ha TOBEPXHOCTH MeOEIbHBIX (hacaioB OT MapaMeTPOB pe-

JKrMa: JaBJICHUs, TEMIICPATypPhl U BpEMCHHU IPECCCOBAHUA. yCTaHOBJICHO, YTO C YBCIIMUCHUEM NABJICHUAA,

TeMIepaTypsl ¥ BpEMEHH MPECCOBaHUs TIyOnHa penbeda yBenmunBaeTcs. [IpuBenens! rpadudyeckue

3aBHCUMOCTH, WITIOCTPUPYIOLINE BIMSHUE IEPEMEHHBIX (akTOpoB Ha 1eneByto ¢yHknuio. [lokaszano,

YTO MaKCHUMaJbHOE 3HaueHHEe TITyOUHBI penbeda 3,2 MM JocTHranoch npu aasnennu 2 MIla, remnepa-

Type nT npecca 115 °C u BpeMeH: peccoBaHus 2 MHH.
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MODELING OF THE PROCESS OF FORMING CORRUGATED SURFACES

OF FURNITURE FACADES
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Abstract. The article discusses the issues of manufacturing technology of facades of cabinet

furniture. The formation of a corrugated surface is carried out simultaneously with the cladding. The
aim of the research is to develop physical and structural deformation models that allow describing
the process of thermodefining wood materials to improve their decorative properties. A new method
of thermal deforming treatment is proposed simultaneously with the cladding of facades of cabinet
furniture to improve decorative properties using domestic pressing equipment. Physical and structural
models of the process have been developed that describe the dynamics of the thickness change process
during creation and after pressure relief. An experimental study was carried out and the dependences of
the magnitude (depth) of the relief on the surface of furniture facades on the parameters of the regime:
pressure, temperature and pressing time were established. It was found that with increasing pressure,
temperature and pressing time, the depth of the relief increases. Graphical dependencies illustrating the
influence of variable factors on the target function are presented. It is shown that the maximum relief
depth of 3,2 mm was achieved at a pressure of 2 MPa, the temperature of the press plates was 115°C
and the pressing time was 2 minutes.
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Beenenne crankax ¢ YIIY u mocneayromuM OOIHIIOBBIBAHUEM

UccnenoBanne mporeccoB TepMmoaehopMupy-
rorel 00paboTKM MOKa3alio, YTO JPEBECHUHA U JApe-
BECHBIE MaTepuaibl 00JagaroT BO3MOXHOCTHIO
nedopMHpOBATECS TIOJ BO3JCHCTBHUEM JABICHUS
W TEMIEpaTyphl, a 3aTeM COXPaHATh OCTAaTOYHBIC
nedopManum 1mMociie CHATUS HarpyXeHus (XyxpsH-
ckuil, 1964; VYrones u ap., 2007; Xyaxes, 2000;
[lamaes, 2006). 3To CBOHCTBO OBIJIO MCIIOIB30BAHO
IUTSL YITyYIIeHUS IEeKOPAaTUBHBIX CBOWCTB (BHEIIHE-
ro BUJA) IyTEM CO3JIaHUS JEKOPATHBHOTO MOBEPX-
HocTHOTrO pucyHka (Jlykam u ap., 2010; Kupununa
u 1p., 2016).

dacagpl KOpIyCHOW MeOelnH B HACTOSIIEEe Bpe-

Ml M3roTaBiuBaloT (QpesepoBanueM it M/ID nHa

mieakod [IBX B MemOpanapix mpeccax (JIykam,
2017). Ucnonp3oBaHUE JOPOTOCTOSAIIETO HMIIOPTHOTO
000pyIOBaHMS 3HAUUTENIBHO YIOPOXKAET MPOIYKITHUIO.
ITosToMy pa3paboTaH HOBBIA CITOCOO HM3TOTOBICHUS
MeOeNbHBIX (hacagoB Ha OTEYECTBEHHOM IPECCOBOM
obopynoBaHuH, npuyeM (GopMupoBaHue pudIeHOH
MTOBEPXHOCTH W OOJHIIOBBIBAHHE OCYIIECTBISIOTCS
OJHOBPEMEHHO.

Pudunenast crpykrypHasi moBepxXHOCTh HOpMHPY-
eTCs MO JCWCTBHEM PAa3HOTONITUHHOW Tpecc-dop-
MBI Ha JIETKOJIe(hOPMUPYEMBII TIOICION M BBICOKO-
anmactuunyio [IBX-mnenky. 3amena M/I® ua ACTII,
COKpalllecHHE oOTepalui,

HCIIOJIB30BAHUC  OTCYC-

CTBCHHOT'O BMCCTO JOPOroCTodAmero HMIIOPTHOI'O
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o0opynoBaHusl obecredaT CHUXXEHHE INPOU3BOI-
CTBEHHBIX 3aTpaT INpU H3TOTOBJIEHUU KOPILYCHOM
MeOenu. JlaHHbIi c1moco0 ABIAETCS HOBBIM, IIOITOMY
JUIS YCTAHOBJICHUSI YCIOBUH (popMupoBaHus pudie-
HOTO pHCyHKa Ha MeOebHBIX (hacagax pa3paboTaHbl
¢u3nueckas U CTPyKTypHas aepopMaIioOHHBIE MO-
JJIH.

ean, 3apaua, MeTOAMKA
H 00BbEKTHI HCCJIC0BAHNUS
Lenbto wuccnenoBanuii  siBisieTcs  pazpaboTka
¢u3ngecKoit U CTPYKTYpHOH ne(OpMaIrMOHHBIX MO-
Jiesiel, MPOBEACHNE OSKCIEPUMEHTAIBHBIX HCCIIEN0-
BaHUIl, MO3BOJIAIOIIMX OMNMCATh IPOLECC TEePMOJe-
dhopMupyromei o0paboTKH IPEBECHBIX MaTepUajoB.
3aaua uccieqo0BaHni — YCTaHOBJICHUE YCIOBUH (hop-
MUpPOBaHUS PHU(QICHON MOBEPXHOCTHOH CTPYKTYpHI
00MHMIIOBBIBaEMBIX MeOEIBHBIX (acagoB IS yydIie-
HUS UX JEKOPAaTUBHBIX CBOMCTB. MeToAMKa — JKCIie-
pUMEHTAJIbHBIE MCCIIEIOBAHNS BIUSHUS MapaMeTpoOB
peXrMa: TeMIepaTyphl IUTAT IIpecca, TaBJIeHHS 1 Bpe-
MEHH MPECCOBAaHUs HA OOBEKT MCCIECAOBAHUN — IIIy-
OMHY IOBEPXHOCTHOTO penbeda. Marepuaisl: OcHOBa
mmuta — JICtIl mapku P1; obnumoBka — mrenka [1BX,
MOJICIION — KapTOH TONMIHHOM 4 MM; KapbaMunodop-
Manpaeruguas cmona Kd120-65(D) TY2311-001-
00252569-944.

Pesyabratel u 00cykaenue

Pazpaboran HOBEIN ciocob TepmoaedhopMuUpyro-
et 00paboTKH OJHOBPEMEHHO C OOJIMIIOBBIBAHHEM
(acagoB KOPIYCHON MeOenu M yaydIleHUs JeKO-
paTUBHBIX CBOWCTB C HCIIOJIL30BAaHUEM OTE€YECTBEH-
HOTO TIpeccoBoro obopynosanus. [Iponecc co3manms
MOBEPXHOCTHOTO peiibeda (pUGIICHOH MOBEPXHO-
CTH) WJUTIOCTpHpYET (u3myuecKas MOAeNb crocoba
(puc. 1).

I[I/IHaMI/IKa U3MCHCHUA TOJIIWHBI IMake€Ta 0, IIpU
CO3IaHUM OaBJICHUA U ITOCJIC CHATUA AAaBJICHUSA ITPOUII-
JIOCTPUPOBaHA CTPYKTYPHON MOJIENBIO (pHC. 2).

OpHa U3 TUIMT Tpecca Co3/IaeT PAaBHOMEPHO pac-
npejesieHHoe naBienue Ps;. BriaguHbl myaHcoHa cO3-
JIAIOT JaBlieHue P, KoTopoe HEO0OXOAUMO JUI BBE/Ie-
HUA B COIPUKOCHOBEHUC COCTABHBIX KOMIIOHCHTOB
MeOCNBHOTO IUTa. BEICTYIIBI IIyaHCOHA CO3JAr0T
JaBieHue P,, KoTopoe HeoOXoANMO T AePOpMHPO-
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BaHus noncnos 2 u [IBX-menku 3. Jlo oO6paboTtku
(cm. puc. 1, @) cyMmmapHas TOJIIITMHA KOMITOHEHTOB H .,
MM, COCTaBJIsET:

He=H, + H, + H;, (D

rie H,, H,, H;—toniuHa 10 00paboTKH COOTBETCTBEH-
HOo ocHOBBI u3 JICTII, moncnos u IIBX-mieHkn, M.

Ilon neiicTBueM naBieHHS W TeMIeEpaTypbl Mpo-
HCXOJIUT YMEHBIIIEHNE TOIIIUHBI COCTABIIAIONINX 3JIe-
MEHTOB TIpeccyemMoro makera. CymmapHasi TOJITHHA
MakeTa CTAHOBUTCS MUHHMAaJIbHOH (puc. 2, 0). Ilocne
CHATHUSA AABJICHUS IPOUCXOIUT YaCTUIHOE BOCCTAHOB-
JIEHUE BCEX DJIEMEHTOB Takera (puc. 2, 8), a UX TOJ-
IIVHA CHATHS ABJIEHUS /ic, MM, COCTABUT:

he=hy + hy + hs, (2)

rae hy, hy, h; — TONILKMHA 3JIEMEHTOB I1aKeTa MOCe Je-
(hopManmoHHON 00PaOOTKH COOTBETCTBEHHO OCHOBEI
u3 JICtII, moxcnos u [IBX-muieHku, M.

[Ipomecc TepmoaehopMUpOBaHHUS TPEXCIOWHOTO
rakeTa onucheIBaeTcs nudpepeHnnaaTbHBIMEI YpaBHE-
HUS U3BMCHCHUA TOJIIHUHBI I10 BDEMCHU, TEMIICPATYPC
Y JaBICHUH. DTa 3aj[ada PEemaeTcs sl TIOCTOSTHHBIX
3HaYeHUH 3THX (PakTOpoB. B yCIIOBUAX HEMOCTOSH-
CTBa IJIOTHOCTU BCHICCTBA IpPU HArp€BaHuWU MU OC-
(hopMUPOBAaHUHN HCIIOJIB30BaTh AU(GhepeHIHATHHBIC
YpaBHEHUS] W3MEHEHHUs TOJIIWHBI I WHXKEHep-

HBIX Ppacdy€ToOB HE IMPEACTABIACTCA BO3MOXHBIM.

IRRERRARRER RERRRAE

2

Puc. 1. ®usudeckas Mojeib crnocoda:
1 — ocHOBa MebenpHOTO muUTa; 2 — JerkoaeGopmMupyeMbIid
noacioit; 3 — [IBX-mienka;
P, — naBienue, co3naBaeMoe BIIaMHAMHU ITyaHCOHA,
P, — naBjieHue BBICTYIIOB MyaHCOHA;
P; — naBiieHue UIATHI ITpecca

Fig. 1. Physical model of the method:

1 — the basis of a furniture board made;

2 — an easily deformable sublayer; 3 — PVC film;
P, — pressure created by the depressions of the punch;
P, — pressure of the protrusions of the punch;

P; — pressure of the press plate
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Puc. 2. CtpykrypHas Mmoaens 1ehopMUPOBaHUS ITakeTa B Mporecce 00paboTKu:
a — 110 CO3/1aHMs IaBJICHHS; O — TIOJ] IaBJICHUEM; 6 — [TOCTIC CHATHSI JaBJICHHUS;
P, — naBnenue, coznaBacMoe BIIaJMHAMM ITyaHCOHA; P, — 1aBJIEHHUE CO3/1aBAEMOE BBICTYNIaMH ITyaHCOHA,;
P; — naBnenue, coznaBaeMoe IJIMTOM Ipecca
Fig. 2. Structural model of package deformation during processing:
a — before pressure is created; b — under pressure; ¢ — after pressure is removed;
P, — pressure created by the depressions of the punch; P, — pressure created by the protrusions of the punch;
P; — pressure created by the press plate

[TosTOMY TIpOBENIEHBI SKCTIEPUMEHTAIBHBIE HCCIIEN0-
BaHUS BIUSHUS MapaMETPOB PeXUMa MPECCOBAHUS
Ha ryOuHy penbeda. MccnenoBanus MpoOBOIUIHCH

6I/IHa peﬂbe(ba, MM
th, mm
» N

Relief dep

Ty

€, mip

mmm /Taiienue / Pressure = 2 MIla
mmm /[aBiienue / Pressure = 4 MIla
mmm [[arienue / Pressure = 6 MIla

Puc. 3. BrusHIe mapaMeTpoB pexuma
Ha TTyOnHY penbeda
Fig. 3. The effect of the mode parameters
on the depth of the relief

B ycloBUsX Kadenpsl «JlecHoe A€o U TEXHOJIOTus
nepeBoodpaborkuy GI'BOY BO «bI'UTVY». [Tocto-
siaHbIe hakTopbl: pacxon kiest — 100—110 r/m?; mate-
puan ocHoBbl — JCTII Tonmunoit 16 mm mapku P1;
obnumoBka — tuienka [1BX; moxcnoit — kapToH TOJI-
HIMHOM 4 MM; Mapka cMOJIbI — KapbamMugodopmaib-
nerunHas KO120-65(D). [lpu peanuszanum uccineno-
BaHUil mpuMensiics TpexdakropHslii miaan bokca B3
(Ilmxypun, Ilmwxypun, 2005). Iloctpoenme Ma-
TEMaTU4eCKOH MOZAENH, ONHUCHIBAIOLICH BIHMSIHHE
TemnepaTypsl muT mnpecca (95-115°C), naBnenus
(2—4 Mlla) n Bpemenu mpeccoBanus (1-2 muH) Ha
myOuHy penbeda, BBIIOJIHAIOCh METOJOM KOMIIO-
3UIMOHHOTO IUaHMpoBaHusa skcnepuMmeHTa (KIID)
C TOMOIIBI0 KOMIBIOTEPHBIX mporpamm PlanExp
B-D13, Excel u SigmaPlot. IlomyyeHno ypaBHeHue
perpeccui, aleKBaTHO ONHCHIBAIOLIEE BIUSHUE TEM-
neparypsl (x;), JaBJIE€HUA (X,) 1 BpEMEHHU MpPeccoBa-
HUA (X3) Ha TIyOMHY penbeda:

y=1,14740,34x,+0,43x,+0,21x;+0,44x7+0,01x3+
+0,225x3+0,212x1x,+0,188x,x3+0,3 1353, 3)

I'paduueckas uHTEpHpeTanus pes3yabTaToOB HC-
CJIeJIOBaHUI MPOUIUTIOCTPUPOBAHA Ha puC. 3.
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BriBoaBI

1. IpennoxeH HOBBIH criocob TepMoaehopMupy-
oIe 00pabOTKH OTHOBPEMEHHO C OOIHUIIOBBIBAHUEM
(acasoB KOpIycHON MeOeNn sl YIydIlIeHUs IeKOpa-
THBHBIX CBOMCTB C MCIIOJIH30BAHUEM OTEYECTBEHHOI'O
MIPECCOBOTO 00OPYIOBAHMS.

2. Pazpaboranbl pusuveckas U CTPyKTypHas MO-
JICJIN TIPOIIecca, OMUCHIBAIOIINE JUHAMUKY IMpoliecca
W3MEHEHVSI TONIUHBI IIPH CO3JAaHUH M TIOCIIE CHATHS
nasieHus. [IpoBeeHO SIKCIEpUMEHTAILHOE UCCIIEI0-

BaHWEC U YCTAHOBJICHBI 3aBUCUMOCTH BCIIMYNHBI (FJ]y-
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OuHbI) penbeda Ha TTOBEPXHOCTH MeOenbHBIX (haca-
JIOB OT NapaMeTPOB peXUMa: JaBICHUsI, TEMIIEPATYPBI
Y BPEMEHH IPECCOBAHUS.

3. YcTaHOBNEHO, YTO C YBEIUYEHHEM JaBICHUS,
TeMIIepaTypsl U BpeMEHH MPECcCOBaHUs TIyOuHa pe-
meeda yBenmuuBaercs. llpuBenensl rpaduueckue
3aBUCHUMOCTH, WITIOCTPUPYIOLINE BIUSHUE IEPEMEH-
HBIX ()aKTOpOB Ha 1eneByto gpynkuuio. [lokazano, 4to
MaKCHUMaJIbHOE 3Ha4eHHe TITyOuHBI perbeda 3,2 MM
nocturanock npu gasienuun 2 Mlla, Temmneparype
T npecca 115°C u BpeMeHH npeccoBaHus 2 MUH.
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