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AHHOmal{u}l. B cratbe PacCMOTPEHBI BOIMIPOCHI TEXHOJOIMU H3TOTOBJICHUS (baC&I[OB KOpHyCHOI;'I

MebOenu. @opMupoBaHue PUQPICHON MOBEPXHOCTH OCYILECTBISIETCS OHOBPEMEHHO C OOIHMIIOBBIBAHH-

em. Llenbio nccenoBanuil sBisieTcs: pa3padoTka (GrU3NIecKOd M CTPYKTYpHOH 1e(OopMalMOHHBIX MO-

JieTiel, TT03BOJISIIOIIMX OIUCATh Mpolecc TepMoaedopMupyIoiIei 00paboTKU IPEeBECHBIX MaTepuaioB

JUTSL YITYYIIEHUST WX JIEKOPATUBHBIX CBOMCTB. [IpemoskeH HOBBIN crtocod TepmoaedopMupyromeid 00-

pabOTKH OTHOBPEMEHHO ¢ 00IMLIOBBIBaHNEM (PacagoB KOPITyCHOW MeOenu I yITydlIeHus IeKOpaTHB-

HBIX CBOMCTB C HCIIOJIb30BAaHHEM OTCUYCCTBECHHOTO IpeCcCoOBOro 060pyz[013aH1/1ﬂ. Pa3pa6OTaHI)I (I)I/ISI/I‘IC-

CKasda U CTPYKTYypHas MOACIIN IMPOLECCa, OIMMMCBIBAOINE JTUHAMUKY IIpOoHecCa U3MCHCHM A TOJIVHBI ITPU

CO3/JaHHMHU U ITIOCJIC CHATHA NABJICHUA. HpOBCHeHO OKCIICPUMCHTAJIbHOC UCCIICAO0BAHNEC U YCTAHOBJICHBI

3aBUCHMOCTH BEJIMUYUHBI (IIyOHHBI) peiibe(a Ha MOBEPXHOCTU MeOEIBHBIX (hacajioB OT apaMeTpoB pe-

KruMa: JaBJICHU, TEMIIEPATYypPhl U BDEMCHU IIPECCOBAHUAA. yCTaHOBJIeHO, YTO C YBCIIMUCHUEM NAaBJICHUA,

TEMIIEpaTypbl U BpEMEHH IIPeccoBaHus ITyOuHa penbeda yBenuunaercs. [IpuBenensl rpaduueckue

3aBUCUMOCTHU, WJUTHOCTPUPYIOIINEC BIIUSIHNUEC IICPEMEHHBIX (baKTOpOB Ha [CJICBYIO q)YHKI_II/IIO. HOKaSaHO,

YTO MaKCHMaJbHOE 3HaUeHUe ITyOnHBI penbeda 3,2 MM JocTuranoch npu aasienunu 2 Mlla, temmnepa-

Type it npecca 115 °C u BpeMeHu npeccoBaHus 2 MUH.

Knwoueeswvle cnosa: mebenn, dhacanpl, MOIEIUPOBaHUE, OCcTaToOYHbIe Aedopmannu, puduieHas Mo-

BEPXHOCTD

na yumupoeanus: MopenupoBaHue npouecca GopMupoBaHusi puduIeHbIX MOBEPXHOCTEH Me-

oenbHbIX acamo / 1. O. Uepnsbimes, A. A. Jlykam, A. A. [Teikus [u np.] // Jleca Poccun 1 x0351icTBO

B HuX. 2024. Ne 2 (89). C. 157-162.
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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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Beenenue

HccnenoBanue mporeccoB TepmonedopMupy-
folIe o0pabOTKH TOKa3ajao, 4TO APEBECHHA U JIpe-
BECHbIE Marepuajibl  00JaJaloT  BO3MOXHOCTBIO
nehOopMHUPOBATBCST 110J] BO3JCHCTBUEM JIaBJICHUS
W TEeMIIepaTyphl, a 3aTeM COXPaHATh OCTATOYHBIE
nedopManny Mocie CHATUS HarpyXeHust (XyXpsH-
ckuii, 1964; YroneB u ap., 2007; Xyaxes, 2000;
[lIamaes, 2006). DT0 CBOMCTBO OBLIO MCIIOJIB30BAHO
Tl yAYYIICHUS! JEKOPAaTHUBHBIX CBOWCTB (BHEIIHE-
ro BHUJa) IyTeM CO3/aHUsl JCKOPATHBHOTO MOBEPX-
HocTHOTO pucyHka (Jlykam u ap., 2010; Kupununa
u ap., 2016).

dacanpl KOpIyCHOH MeOenu B HacTosllee Bpe-

Msl U3roTaBIuBaroT (pesepoanueM mmt M/ID Ha

cragkax ¢ YITY w mocnemnyromuM OOIUIIOBRIBAHUEM
wienkor I[IBX B memOpannbix mnpeccax (Jlykam,
2017). MUcnonp3oBaHuE JOPOTOCTOAIIETO UMIIOPTHOTO
000pyIOBaHMS 3HAUYNUTEIBHO YIOPOXKAET TIPOILYKITHIO.
[ToaTomy pa3paboTaH HOBBIN CITIOCOO H3TOTOBIICHUS
MeOeNbHBIX (hacaJoB Ha OTEYECTBEHHOM IPECCOBOM
obopymoBanuu, npudeM (GopMupoBaHHe pPHPICHOMN
MOBEPXHOCTH W OOJHIIOBBIBAHWE OCYIIECTBISIOTCS
OJTHOBPEMEHHO.

Pudnenas cTpykrypHas MOBEpXHOCTH (opMHpY-
€TCsl TIOJ] JICWCTBUEM DPAa3HOTONIUHHON mpecc-(hop-
MBI Ha JIETKOJAC(POPMHUPYEMBIH TMOJCION M BBICOKO-
amactnunyto [IBX-mmenky. 3amena M/I® na JACTII,
COKpAalllCHHEe  OIepaluii,

HCIIOJIB30BaAHUE  OTCYC-

CTBEHHOI'O BMECTO JOPOroCTodAmEero HMIIOPTHOIO
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oOopyznoBaHusl obecrieyaT CHUKEHHE TPOM3BOA-
CTBCHHLIX 3arpar I[IpU H3TOTOBJICHHUU KOpHYCHOﬁ
MeOenn. JlaHHbBIN CTIOCO0 SBISETCS HOBBIM, TIO3TOMY
JUIS YCTAHOBJICHHS YCI0BUN (popmupoBaHus pudie-
HOTO pHCYHKa Ha MeOelbHbIX (pacagax pazpadoTaHbl
¢usnueckas U CTPYKTypHas 1edOopMarioHHBIE MO-
JeIn.

Leapb, 3apaua, MeTOANKA
U 00bEKTHI HCCIIeI0BAHUS
Henbto wuccnenoBanuii  sIBIsieTCss  pa3paboTKa
(hm3nueckol M CTPYKTYpHOU Je(OpMalMOHHBIX MO-
Jieel, TPOBEICHUE SKCIICPUMEHTAIBHBIX HCCIEAO-
BaHW, TIO3BOJISAIOMIMX ONMCATh IPOLECC TEepPMOje-
(hopmupytomielr 00pabOTKH JIPEBECHBIX MaTepHAIIOB.
3a/laua uccie0BaHNi — YCTaHOBJICHUE YCIIOBUH (hop-
MHUPOBaHUSI PUQICHOW TOBEPXHOCTHOH CTPYKTYpBI
00HUIIOBBIBAEMBIX MEOCIBHBIX (DacasioB IS Yaydllle-
HUS UX JEKOPaTUBHBIX CBOMCTB. Metonuka — JKcIe-
pUMEHTANIbHBIC HUCCIICIOBAHUS BIUSHUS TTApaMETPOB
peXuMa: TeMIIepaTyphl IUTHT Tpecca, JaBICHUS U Bpe-
MEHU TPEeCCOBaHUS Ha OOBEKT MCCIICOBAHUN — IIIy-
OHMHY MOBEPXHOCTHOTO penbeda. Marepuansl: OCHOBA
mra — JCtIl mapku P1; o6numoBka — mienka [1BX,
TMIOJICJION — KapTOH TOJMIMHOM 4 MM; kKapOaMunodop-
Manpaerugaas cmoma Kd120-65(d) TY2311-001—
00252569-944.

Pe3yabrartsl U 00cykaeHue

Pa3zpabotan HOBBIN c1OCcO0 TepMOIEPOPMUPYIO-
et 00pabOTKK OJJHOBPEMEHHO C OOJIMIIOBBIBAHUEM
(acasoB KOpIyCcHOW MeOenu JUIsl YIy4IIeHUs JIeKO-
PAaTHBHBIX CBOHCTB C WCIIOJIb30BAHUEM OTEUECTBEH-
HOTO TpeccoBoro obopynosanus. [Ipornecc coznanus
MMOBEPXHOCTHOTO penbeda (puduieHOW IMOBEPXHO-
CTH) WJUTIOCTpHpYET (u3nuecKas MOJeNb crocoba
(puc. 1).

JuHaMyka M3MEHEHUs! TOJIIUHBI TTakeTa JI0, TIpH
CO3JIaHUH JIABJICHHS ¥ TIOCIIE CHATHS TaBJICHUS ITPOII-
JIFOCTPUPOBAHA CTPYKTYpPHOH MOzeINbIo (puc. 2).

OnHa M3 TUIMT Tpecca co3aeT paBHOMEPHO pac-
Tpe/iesieHHoe aBlieHne P;. Baguael myaHcoHa co3-
JAaloT JaBiieHne P, KoTopoe HeoOXOIUMO IS BBEJe-
HUSI B CONPHKOCHOBEHHE COCTaBHBIX KOMIIOHCHTOB
MeOeIbHOTO I[IMTa. BBICTYNBI IyaHCOHa CO3AIOT
JaBieHue P,, KoTopoe HeoOX0auMO AJist 1eOpPMHUPO-

Banus noxcnos 2 u [IBX-menku 3. Jlo oO6paborku
(cm. puc. 1, @) cymMmmapHast TOJIITIHA KOMITOHEHTOB H -,

MM, COCTaBJISECT:
Hce=H,+H, + H;, (1)

rne H,, H,, H;—tonmuHa 10 00paboTKH COOTBETCTBEH-
HO ocHOBHI u3 JICTII, moxcnos u IIBX-ninenku, Mm.

Ilox neiicTBueM naBieHUs U TEMIIEPaTypbl Mpo-
HCXONIUT YMEHBIIIEHNE TOIIIUHEI COCTABIISIONINX dJIe-
MEHTOB TipeccyeMoro makera. CymMMapHasi TOJIIIMHA
MakeTa CTAHOBUTCS MUHUMaJIbHOH (puc. 2, 0). [Tocne
CHATHUS AABJICHUS TIPOUCXOIUT YaCTUIHOE BOCCTAHOB-
JICHWE BCEX DIIEMEHTOB TakeTa (puc. 2, 8), a UX TOJ-
IIMHA CHATHSI JaBJICHUs /ic, MM, COCTaBUT:

he=hy + hy + hs, ()

rae hy, h,, h;y — TONIIMHA DJIEMEHTOB ITaKeTa II0CIe JIe-
(hopMaIoHHON 00pPabOTKH COOTBETCTBEHHO OCHOBBI
u3 JICtII, moxcmost u IIBX-muteHKH, MM.

[Ipouecc TepmonedopmMupoBaHUs TPEXCIOWHOTO
rakeTa onuchkiBaeTcs qudGepeHnanbHbBIMU YpaBHE-
HUSI ©3MEHEHUS TOJIITUHEI TT0 BPEMEHH, TEMIIEpaType
Y JaBJICHUH. JTa 3aja4a PemaeTcs sl TIOCTOSTHHBIX
3Ha4eHUH ITHX (aKTOpPOB. B ycioBUSX HEMOCTOSH-
CTBa TUIOTHOCTH BEIIECTBA MPH HArpeBaHUH H -
(hopMUpOBaHUH HCITONIB30BaTh AU(PEpPEeHIIHATLHBIE
YpaBHEHUS] W3MCHCHUS TOJIIMHBI I WHXKCHEP-

HBIX pacdy€ToB HE IMPEACTABIACTCA BO3MOXKHBIM.

RRERRARRE RRA AR RN

S

Puc. 1. ®usudeckas Mojenb crocoba:
1 — ocHOBa Me0eNbHOTO 1UTa; 2 — JIerKoe(hOPMUPYEMBbIit
noacioit; 3 — [IBX-mieHka;
P\ — naBjieHue, cO31aBaeMOE BIIAJANHAMU MTyaHCOHA;
P, — naBiieHue BBICTYIIOB IIyaHCOHA,
P3 — naBneHue miauThl npecca

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;

P5 — pressure of the press plate
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Puc. 2. CtpykrypHas Monenb 1e(hOpMHPOBaHHS ITaKeTa B IIPoLecce 00paboTKu:
a — J10 CO3/IaHus IABJICHHUS; 6 — TIOJ] JABJIICHUEM; @ — TTOCJIC CHATHUS aBJICHHUS;
P, — naBneHue, co3aaBacMoe BIlaJTHAMU [TyaHCOHA; P, — TaBlICHUE CO3/1aBaeMOe BBICTYIIAMH ITyaHCOHA,;
P; — naBnenue, co3aaBaeMoe IUTUTOM 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;
P5 — pressure created by the press plate

[ToaTOMY ITPOBEIEHBI AKCIIEPUMEHTAIBHBIE HCCIIEI0-
BaHUS BIUSHUS MApaMETPOB PEKHUMA MPECCOBAHUS
Ha riryouny penbeda. MccnenoBannus MpoOBOIUIIUCH

GuHA penbe(ba, MM
th, mm
L N

Relief dep

Ty

mmm /{aBnenne / Pressure = 2 MIla
mmm [[asiicHue / Pressure = 4 MIla
mmm JTasiienue / Pressure = 6 MIla

Puc. 3. Bnusinue napamMeTpoB pexumMa
Ha TTyOuHY penbeda
Fig. 3. The effect of the mode parameters
on the depth of the relief

B ycnoBusX kadenpsl «JlecHoe A€o M TEXHOJIOTHUS
nepeBoodpaborkuy ®I'BOY BO «bI'UTVY». [Tocto-
sHHBIE (haKkTOphI: pacxon kies — 100—110 r/m?; maTe-
puan ocHoBbl — JICTII Tonmuuo#t 16 MM mapku P1;
obmumoBka — mieHka [IBX; moxcmoit — kapToH TOI-
IUHON 4 MM; Mapka CMOJIBI — KapOaMumodopmais-
nerugnast KO120-65(D). [Ipu peannzanuu uccueno-
BaHWI nmpuMensiiicst TpexdakropHsiii miuan bokca B3
(Ilmwxypun, I[lmwxypunr, 2005). Iloctpoenme Ma-
TEMaTUYeCKOH MOJAENH, ONUCHIBAIONICH BIHSIHHE
teMrieparypsl wmT npecca (95-115°C), naBneHus
(2-4 Mlla) u Bpemenu mpeccoBanus (1-2 muH) Ha
m1yOuHy penbeda, BBIMOIHAIOCh METOJOM KOMIIO-
3UIMOHHOTO TIaHupoBaHus 3kcrepuMenta (KIID)
C TIOMOIIBI0 KOMITBIOTEPHBIX TporpamMm PlanExp
B-D13, Excel u SigmaPlot. Ilonyueno ypaBHeHHe
perpeccum, aJeKBaTHO OMUCHIBAIOIIECE BIUSHIE TEM-
reparypsl (x;), AaBICHHA (X,) ¥ BpEMEHHU IpeccoBa-
Hus (x;) Ha TIyOuny penbeda:

y=1,14740,34x,+0,43x,+0,21x3+0,44x7+0,01x3+
+0,225x3+0,212x1x,+0,188x,x3+0,3 1 3203,

['paduueckas uHTEpnpeTanus pe3yabTaToB HC-
CJIeJIOBaHUH MPOUJLTIOCTPUPOBAHA Ha pHUC. 3.
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BriBoabI

1. [IpemmoskeH HOBEIH crtoco0 TepmoaehopMupy-
I0IIe# 00pabOTKH OTHOBPEMEHHO C OOJIUIIOBBIBAHUEM
(hacazi0B KOPIyCHOU MeOeH ISl YITydIlICHHs JICKOpa-
TUBHBIX CBOWMCTB C UCIOJIb30BAHUEM OTCUECTBEHHOTO
MPECCOBOro 00OPYIOBaHHS.

2. Pa3paboranbl (puznveckasi ¥ CTPYKTypHAs MO-
JIeNTU Tpoliecca, OMUCHIBAIOIINE THHAMUKY Mpolecca
WU3MCHEHUSI TOJIIIUHBI TP CO3/IAaHUH U TTOCIIC CHITUS
nasneHust. [IpoBeieHo IKCIIepUMEHTAIbHOE HCCIIEIO0-
BaHME U YCTAHOBJICHBI 3aBUCUMOCTH BEJIMYHUHBI (TITY-

OuHbI) penbeda HA MOBEPXHOCTU MeOenbHBIX (haca-
JIOB OT TIAPaMETPOB PEKHIMA: JTABICHHUS, TEMIIEPATYPhI
1 BPEMEHHU IPECCOBAHM.

3. YcTaHOBNEHO, YTO C YBEIMYEHHEM JaBICHUS,
TEMIIepaTypbl ¥ BPEMEHH MPECCOBaHUS TIyOuHa pe-
npeda yBenuuuBaeTcs. llpuBeneHsl rpaduueckue
3aBUCUMOCTH, WITIOCTPUPYIOLIHNE BIUSIHUE TIEPEMEH-
HBIX ()aKTOPOB Ha IiesieBy o QyHKIHto. [TokazaHo, 4ro
MaKCHUMaJIbHOE 3HadeHue I1yOuHbl pesnbeda 3,2 MM
Jocturaiocs npu gasienud 2 MIla, temmeparype
T npecca 115°C u BpeMeHH NpeccoBaHus 2 MUH.
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