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EKCIHEPUMEHTAJIBHE JTOCJAIKEHHS TPUBAJIOTI MIITHOCTI
KYTOBHUX 3’€IHAHb KOPITYCHUX MEBJIIB

Hocnioocysanucsi  3akOHOMIPHOCIE pYUHYS8AHHST MA 0eOpMYB8anHs KYMOBUX 3 €OHAHb KOPNYCHUX
mebnie (K3KM), suecomosnenux 3 demaneti 1aminoéanoi depesurnocmpysickogoi naumu (JIACmII) [1-7]
ma 3’€OHAHUX DISHUMU BUOAMU 3 €OHYBANLHUX €IeMEHmMI6 Y WUPOKOMY IHmMep8aii HANpysicenb ma
memnepamyp npu  pi3HUX 6U0ax HagaHmadceHvb. Busuanucv eniug munogux 6udie 3’€OHYEANbHUX
enemenmis ((ypuimypu) Ha 3aKOHOMIPHOCMI PYUHYBAHHA mMA NPAYe30amHiCmb Kymogux 3 €OHaHb
mebnis.

Ompumano excnepumenmaivbHi 3aiedcHocmi pecypcy ma epanudnoi depopmayii K3KM ons pisnux
6U0i6 3 €OHAND.

Beryn. B cydyacHoMy BUpOOHHMITBI KOPHYCHHX MEOJIIB IIUPOKO BHKOPUCTOBYIOTHCS JIaMiHOBaHi
JIEpPEBUHOCTPY)KKOBI ILTUTH TOBUIMHOIO 16...18 MM [1] . JInst 3’eqHaHHS OCHOBHMX KOHCTPYKTUBHHX €JIEMEHTIB
IIPH CKJIaJIaHHI MEOJIIB BUKOPHCTOBYIOTH PYPHITYPY.

3a 00’exT mociimkeHHss HaMu Oynu npuiHsTI Tpu THoBi K3KM npuHimmnoso pizHoi KoHCTpykuii [2], siki
HaiyacTille BUKOPUCTOBYIOTHCS Cy4aCHUMH BUPOOHUKAMH KOPITYCHUX MEOJIiB:

a) HepyxoMme 3’€JTHaHHs BEPTUKAIBHOI MTPOXI/HOI CTIHKH i TOPU3OHTAIBHOI CTIHKM KOpPITyca MiXK COOOI0 MpH
JIOITOMO31 JIepeB’THOTO MIKaHTa Ta cTojsipHoro kiew (K3EM1);

0) po30ipHe 3’€JHaHHS BEPTUKAIHLHOI POXiTHOI CTIHKU i TOPH30HTAIBHOI CTIHKM KOpITyca MiX COOOI0 MpH
nonomosi crsbkku (K3EM?2);

B) po30ipHe 3’€HaHHS BEPTUKAIBHOI IPOXiTHOI CTIHKM ¥ TOPH30HTAIBHOI CTIHKHA KOPITyCa MiXK COOOO MpH
nonomo3i crsbkku- koHdepmar (K3EM3).

3pa3ok puc. 1 € mpoToTMIOM Kopityca BHPOOY, (OPMOBAHOrO Ha BEPTUKAJIBHUX NPOXIMHHX CTiHKAaXx.
Bepruxkanbha ctinka posmipom 75x120x16 MM, ropr3oHTaNIbHA CTiHKA po3MipoM 288x120x16 MM yKpaiHCEKOro
BupobHuka JIJICTII TOB ,,Ceicnan nimiten”. Texniuni xapakrepuctuku JIJICTII: Mmomyns mpyxHocti 4000—
6000 H/mm®  (aGo 4,88 rTIA); Moxynb 3cyBy 345 MITA; mMacoBa miigbHicTs 700 Kr/MM’; Mexka MiIHOCTI MpH
postsrysansi 0,22 - 0,343 MITA (aGo 2,54 kr/cM”); 3rHH y310BK BOJNOKOH 25 H/MM?; 3THH yrionepex BOJOKOH
14 H/mm?; cratiannii stua 14-16 MITA [3].

Puc. 1. 3pazox kymogozo 3’ €0Hanust KOpNyca Ha NPOXIOHUX BEPMUKATLHUX CIIHKAX
3paszok K3KMI1 (puc. 2) 3i0paHuii Ha ABOX IIKaHTaX aiamMeTpoM 8 MM Ta kiero [IBA , MoBar”, BigcTaHb MiXk

HUMHU KpaTHa 32 MM (po3Mip 3yMOBJIEHHH KOHCTpYKIi€to Bepcrara). lllkaHT iMnoptHOro BupoOHHMUTBa [4],
BUTOTOBJICHUH 3 JIepeBUHH OyKa, Ma€ MOB3/I0BXHI penbeHi KaHABKH U1l [TOKPAILICHHS TUIOMI CKICIOBAHHSI.
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Puc. 2. Kymosi 3’eonanns kopnycrux meouis 3a donomozoro wxanma (K3KM1)

3pazok K3KM2 (puc. 3) 3’enHanuii npu J0MOMO31 KOPITYCHOT CTSDKKH 1TajiiichKoro BUpoOHUKa [4], sika Mae
LWWIHIPUYHUA KOPIYC, 3B’SI3aHMH 3 T'OPU3OHTAJIBHOIO CTIHKOIO, Ta OCHOBUH pI3b0OBHH OTBIp, B SIKOMY
PO3TaIlIOBYIOTh TBHUHT-CTSDKKY 3 pOOOYOI0 KOHYCHOIO TMOBEPXHEI0, a TaKOK OJMH HaNpaBIISIOUUil OTBIp,
PO3MIIlEHUH TEPIIEHOUKYISIPHO OCI KOpITyca, B SIKOMY Oa3yeThCsl CTSDKHHH INTH(T, KOPCTKO 3B’s3aHUH 3
BEPTUKAJILHOIO CTIHKOIO 1 SIKMI Ma€ KOHIYHO-IIMTiHAPHYHUN oTBip. KoHiuHa po00Ta MOBEPXHI KOHTPOIIOETHCS 3
KOHIYHOI0 TIOBEPXHEI0 TBUHTA-CTSHKKU. CTSDKKa IMPAIOE HACTYHUM YHHOM. ['OpH30HTaNbHI CTIHKA MAaloTh
LWWIHIPUYHUNA OTBIp, B SIKMHA PO3MIILYIOTh Kopiryc. CTsDKHUN IITH(T BCTABISIOTH B OTBIp KOpIyca 1 iKCYIoTh
y HbOMY TBUHT-CTSDKKY. [Ipu IIbOMY KOHIYHMI OTBip TBUHTA 1 IITH(TA COpSHKEHHHA. Y BEPTUKAIBHY CTIHKY
BCTaBISIIOTH TalKy, B SIKYy BKPYYYIOThb APYrHi KiHeub mrudTa 3 pi3pOoro. Ilpu 3aTsaryBaHHI I'BHHTA-CTSHKKH
BiIOyBAETHCS TEpeMillleHHsT TU(TA B3IOBXK HOro Oci Mij Ji€l0 KIMHA, YTBOPEHOTO0 KOHIYHMMHU HOBEPXHSIMHU
3aTSHKHOTO 'BHHTA 1 ITH(TA.

16+

Puc. 3. Kymosi 3’eonanns kopnycrhux mebuie 3a donomozoro cmsiocku (K3KM?2)

B 3pasky K3KM3 (puc. 4) npu 3’eaHaHHi JeTaneil BAKOPUCTAHO CTSOKKH—KOH(epMar po3mipamu 7x50 MM
iTamifcbkoro BUpoOHUKA [4], 3yCHIIIS 3aTUCKAHHS CTBOPIOETHCS IPH JOIOMO31 Pi3hOH, sSKa MPOpPI3aE CBOEIO

Pi3b00BOIO YACTHHOIO Pi3b0OBY MOPOXKHHUHY B MOMEPEIHBO TpOocBepmieHy netans 3 JIACTII.
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Puc. 4. Kymosi 3’€0nanms kopnychux meoiis 3a 0onomo2oio cmsicku-kongpepmama (K3KM3)

OCKIJIBKH CITOYKUBYA SKICTh MEOJIIB 3aJICKUTH BiJl 3MiHU T1 30BHIIIHROI0 BUY B 3aJICKHOCTI BiJl 4acy, TO IS
OUWiHKU i (YHKIIOHAJIBHUX SIKOCTeH OakaHO BBECTH IOKa3HUK rapaHtoBaHol nosroBiunocti (I'J]), skwmii
BiJpi3HAETHCA BijJl abcomoTHOi qoBroBiuHocTi (A/l), a came MOBHOTO pyHHYBaHHSI.

Jlst HecydMx eJIeMEHTIB, TaKMX SK IOJKH YM TOPU3OHTAJIbHI CTIHKH MEONiB, II¢ MOXKE OYTH BEIHYMHA
MPOTHHY, SKYy CIIOKHUBA4Y HE MOXE MPUHHATH 1 MepeOUTBINCHHS KOl BiH CIpPUMae sK BTPATy CIIOKUBYHX
SIKOCTEH BCHOI'O BUPOOY.

BuKkJiajg ocHOBHOI0 MaTepiaiy.

MeToauKka eKCHepUMEHTAIBHOI0 AOCTiIKeHHss. HaMu 3anponoHoBaHO, CKOHCTPYWOBAaHO, BUTOTOBJICHO
Ta HAJATO/PKEHO YCTAHOBKY JUIS JOCHTIKCHHS PecypCy BY3JIB Ta 3’€IHaHb KOPIMYyCHUX MeOIiB (puc. 5). Bona
MA€ JKOPCTKY OCHOBY 1, Ha sIKy BCTAHOBJIIOETBCS JOCIIAHUIM 3pa3ok 2. HaBaHTa)keHHS By3Jia BiOyBAETHCS MPH
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JIOTIOMO31 BaXKIJIbHOT'O MeXaHi3My 3 1 HaBaHTa)XyBaJIbHOrO BaHTaxy 4. BuMiproBaHHs BennunHH aedopmarii
JIOCTIPKYBAHOT'O BY3JIa OLIHIOETHCS TIPH JOIMOMO31 IHIUKATOpa S5 TOAUHHOIO THITY 3 IiHO AiteHHs 0,010 MM .

‘ N e )

Puc. 5. Yemanoska 07151 Q0CAIOJHCeHHsL pecypcy Y318 i 3 €OHaHb KOPNYCHUX MeONi8:
a) — cxema; 6) — pomo

s Toro, o0 BUKIIIOYATH JAWHAMIYHY CKJIJIOBY NPU HaBaHTa)KEHHI, CIIY)KUTh €KCIIEHTPUKOBHI MeXaHi3M
6, sSKWil JTO3BOJISIE IUIABHO HAaBaHTa)KyBaTH BHUIPOOOBYBaHWH 3pa3ok. J[ns 3a0e3nedeHHs TOro YH IHIIOTO
BUTJISITY 3aKpPIIUICHHS OMIPHUX €IEMEHTIB CyXaTh (pikcatopu 7, 8.

Jlist cTBOpEHHsI MiABUIIEHOI TEMIEPaTypyu B 30HI BUIPOOOBYBAaHHS 3aCTOCOBYETHCS TEIUIOBHH ITOBITPSHUMN
eneKTpoHarpiBay. J[ns yHUKHEHHS  TEIUIOBTPAT 1 CTBOPEHHS OMHOPIJHOTO TEIUIOBOTO TMOJS 3pasku 2
00OMEXYIOTh BiJI 30BHIIIHHOrO TOBITps Kameporo 10, BcepeamHy sKOI IIONAIOTH TEIUIE IOBITPS 3aJaHOI
TemriepaTypu. Temmneparypa B 3pa3kax KOHTPOJIIOETHCS IPH JOIMOMO31 TEpMOMETPA, SIKMH BCTAHOBHJIHM B OTBIp,
MpOCBepUTeHUH B 3pa3ky. TouHiCTh BuMiproBanHs Temmeparypu =1 °C. 3pa3ku npu bOMY BUTPUMYBAIH TPH
3aJaHiil TeMIepaTypi MpOTAroM TOJAWHU (TepMocTaliti3yBanu), HOMIIATU Ha JOCTIJHY IUINTY YCT@HOBKH i
HaBaHTa)KyBAJIU JI0 33]1aHOT BEJTMYMHU.

Jlis dikcyBaHHsI MOKa3HUKIB iHIMKAaTOpa Oya0 pO3pO0JIEHO MEXaHi3M aBTOMAaTHYHOTO KOHTPOITIO.

Benmnuuny nedopMaliii BUMIiprOBaIH iHIUKATOPOM TOJMHHOTO TUIY 3 HiHOK moaitku 0,010 M. ITokasHuku
TPHUBAJIOTO HABAHTAKEHHS [0 PyHHYBaHHs (DiKCyBajJHCs aBTOMaTH4YHO HUITXOM (oTorpadyBaHHS iHIAUKATOpa
4yepe3 KOXKHY TOJMHY. YCTaHOBKa BKiIfodana IuppoBuid (oroanapar, mporpamMarop i TaiiMep Ta crenialbHHUHA
€JIEKTPOMATHITHUI NPUCTPIil I BKIIFOUeHHs (oToarnapara.

Puc. 6. Bumipiosanvni npunaou (pomo)

PesyabraTu pocaimkenb. J(ocmiDkeHHS IPOBOJIMIIM B PEXXUMI  3aJlaHUX HAINpPYXKEHb 1 TEMIlepatyp uepes
neBHui mpoMikok. Jlociin mposoamnu mpu Temmeparypax 20, 40, 60 °C i Tppox HaBantaxenusx (80 kr, 110
Kkr, 140 xr) . JI71s1 07HI€T TOYKH JOCIiIKYBaIU 6 3pa3KiB 1 3HIMAJIN 3aJI€)KHOCTI:

e(r) = f(o,t°). (1)

Ha puc. 7 npencrapieHi cyMilieHi rpadiku JOCTIKSHHS KyTOBOTO 3’ €JJHaHHSA KopiycHuX MedaiB K3KM1
py TocTiiHIN TemmepaTypi 20 °C.



BICHUK XKIATY Ne 3 (46) Texniuni nayxu
7

6 /

s
s5 L
& 4 - .
= VPSRN SN W S
) P A [ PR —— .
g 3 et - W ;== ’
= BPEE AP

AR

e Nt 0 J

20 30 40 50 60 70 80 90 100

— - — HaBaHTaXeHHs 80 Kr -- -4 - - HaBaHTaKeHHS 90 Kr -~ HaBAHT@KeHHSA 90 Kr ----@----- HaBaHTaKeHHs1 100 kr

a)
3
25 {
=
= 2 y
é a8
= a8
g 15 LA
g I
_ e

§co5 e S i el DU IS -

o

0 0,05 0,1 0,15 0,2 0,25

- -l — HaBaHTaX eHHA 80 Kr - - -4 - - HaBaHTaKeHHsT 90 Kr - HaBaHT@KeHHA 90 Kr - @--- HaBaHTakeHHsa 100 kr

0)

Puc. 7. I'pagixu docnioncenns K3KM1 npu memnepamypi 20 °C: a) — kpusi 00 nogHozo pytinyeanns,; 6) —
Odocnidoicenns kpusux K3KM1 y nouamrosuti nepioo A-b

3aransHuit Burisi 3paska K3KM1 micist pyliHyBaHHS IpeCcTaBiIeHo Ha puc. 8.

Puc. 8. K3KM1 nicna pyiinysanus (pomo)

Ha puc. 9 npencrasineni cymimieHi rpagiki JOCTiHKEHHsS. KyTOBOTo 3’€JHaHHS KoprmycHux Me0iaie K3KM2
npu nocTiitHii Temnepatypi 20 °C Ta mocrifiHoMy HaBaHTaxeHHi 140 K.
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Puc. 9. I'pagix docrioscenns K3KM?2 npu memnepamypi 20 °C ma nasanmasicenni 140 xe:
a) — Kpuei 00 no6Ho2o pyuHysanns, 6) — docaioxcenns kpusux K3KM?2
y nouamxosuil nepioo A-b

Ha puc. 10 npexacrasieni cymirieHi rpadika JOCTiHKEHHS KyTOBOTO 3’ €THaHHS KopimycHuX meoiB K3KM3
npH nocTiitHii Temnepatypi 20 °C ta mocrifiHoMy HaBaHTaxeHHi 140 K.
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Puc. 10. I'paghix oocnioocenns K3IKM3 npu memnepamypi 20 °C ma nasanmascenni 140 xe:

¥ nowamxosuii nepioo A-b

a) — Kpusi 00 n06HO20 pyLHysanis, 6)— docriddicenns kpusux K3KM3

3araneHui Burisia 3paska K3KM3 micist pyliHyBaHHS pencTaBieHo Ha puc. 11.

Puc. 11.

K3KM3 nicns pytinyeanns (gpomo)
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BucHoBkmu:

1. Po3pobieHo MeToanKy Ta o0saaHaHHs I TpuBaux BUNpoOoByBaHb K3KM TpboX OCHOBHUX BUJIIB.

2. Buxonsuu i3 aHanizy NMpoOBEJEHUX €KCHEPUMEHTAIBHUX JOCIIKEHb, TPHBaJIa MIllHICTh KO)KHOI'O BUIY
K3KM 3anexuts B OCHOBHOMY Bil Takux (DakTopiB: HampyXeHb B 3’€JHAHHI; TeMIlepaTypu Ta dacy il
HaBaHTa)KEHHSI.

3. ExcriepumeHnTanbHO BUSIBIIEHO pi3HI MexaHi3mu pyiHyBaHHs K3KM, Bupobneni i3 JIICTII minbHicTIO

700 ta 800 Kr/M’, mo BH3HAuYaOThCA GiswuHuME KoHcTanTamu JIJCTII, Takumm sk: T , — MiHiManbHa

JIOBrOBIYHICTh (TIepio[] KONHMBAaHHS KiHETHMYHUX OJMHHUIIL — aToOMiB, TpyIl aToMmiB, cerMeHTiB),c; Uy —
MakCHMalbHa eHepris akTuBamii pyWHyBaHHs, KJ/[K/MOJb, Yy — CIPYKTYpHO-MEXaHi4Ha KOHCTaHTa,
k/Ix/(mompxMIla); T, — rpaHuyHa TeMIiepaTypa iCHyBaHHs TBEpAOro Tija (TeMIieparypa aectpykuii), K.

4. BusBneHo, IO Ha BEIUYMHY 3aJIMIIKOBOI JedopMaiii BIUTMBAIOTH Taki (aKTOpU: TPHUBATICTh
HABAHTAXCHHS, TEMIIEpaTypa Ta BEIMUMHA CTyMmiHYacToro HaBaHTtaxeHHs. Js JICTIT minbicts 800 kr/m’
HAMOIMBII BIUIMBAE BEITWUMHA CTyHiHYacToro Hasamtaxenns. Jas JIACTII mimbricts 700kr/M° HalGigbII
BIUIMBAE TEMIIEpATypa, a Jisl PEITH IBOX (DAaKTOPiB MPUOIU3HO OJHAKOBA.
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BOMKO Jlioamia MukonaiBaa — acripadT JKHTOMHPCHKOTO IepKaBHOIO TEXHONOMIYHOIO YHIBEPCUTETY,
ToJIOBHUH KOHCTpYKTOp MeOiB TOB «Mepke-rpym».

Hayxkosi inTepecu:

— KOHCTPYIOBaHHS, AW3aifH Ta MPOrHO3YBAaHHS PECYpPCy KOPITYCHUX MeOJIiB.

I'PABAP IBan I'puropoBud — JOKTOp TEXHIYHHX HayK, Mpodecop, MPOPEKTOp 3 IHHOBAIIHHO-HaYKOBOL
po6oru JIAEVY.

Hayxkogi inTepecu:

— IIPOTHO3YBaHHSI PeCypCy KOHCTPYKIIiH;

— CHHEpreTHKa Ta TepPMOAKTUBALIHHUH aHaIli3 pyHHYBaHHS.

KYJIbMAH Cepriii MukonaiioBud — KaHIWIAaT TEXHIYHMX HayK, 3acCTYIHHK JHpeKTopa (ipMu
«CroJsipHH# IBIp».

Hayxkogi inTepecu:

— KOHCTPYIOBaHHS, AW3aiH Ta MPOrHO3yBaHHS PeCypCy BUPOOIB 3 JIEPEBHUHH.
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Bojko L.M.,Grabar 1.G.,Kulman S.M. Studies of the stress-rupture strength of the corner connections of hull
furniture
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VK 539.4.019.1:684.4

IJKCcHepuMEHTAJBHOE HCCJIeA0BAHNe JIUTEeJIBHOI MPOYHOCTH YIIOBBIX COeAMHEHMIT KOPIYCHOM
meoOenau // JI.H. Boiiko, I.T'. I'padap, C.H. Kyasman

HccnenoBanuch 3aKOHOMEPHOCTH pa3pylleHHss W JedopManiy yrioBbIX COEAWHEHUH KOPITyCHOH MeOeu
(K3KM), n3roToBiieHHOW U3 JeTaliel JaMHHUpYyeMoil apeBecHocTpykeunor mutel (JICTII) u coenuneHHble
Pa3HBIMU BUAAMH COEAMHUTEIBHBIX 3JEMEHTOB B IIMPOKOM HHTEpBajle HANpsOHKEHUH U TeMIepaTtyp IpH
pa3HbIX BUAaX Harpy3ok. M3ydanuce BIMSHHE THITUYHBIX BHIOB COSIUHHUTENBHBIX DJIEMEHTOB ((DYpHHUTYpHI) Ha
3aKOHOMEPHOCTU pa3pylleHHs M  pabOTOCIIOCOOHOCTh  YIVIOBBIX — coequHeHuil MebOenu. Ilomyuensl
SKCIIEpUMEHTANIbHBIE 3aBHCUMOCTH  pecypca W mpenenbHod nedopmammu  K3KM gnst pasHeIx BUIOB
COEIUHEHUH.

VJIK 539.4.019.1:684.4

Studies of the stress-rupture strength of the corner connections of hull furniture / L.M. Bojko, I.G.
Grabar, S.M. Kulman

Were investigated laws governing destruction and deformation of the corner connections of hull furniture
(KZKM), prepared from the components of the laminated particle board (LDStP) and connected by the different
types of connecting elements in the wide range of stress and temperatures with the different types of loads. Was
studied the influence of the typical forms of connecting elements (accessories) on the regularity destruction and
the fitness for work of the corner connections of furniture. Are obtained the experimental dependences of
resource and maximum deformation (KZKM) for the different types of connections.
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