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AOCTIAXEHHA $OPMO3MIHU ITIUJIOMATEPIAJIIB 111 BUPOBHULITBA KJIEEHUX
IIUTOBUX KOHCTPYKIIU

INepeBaxkHa OUIBIIICTH JOCTIMKEHb KIEEHHX KOHCTPYKIIH Opi€eHTOBaHA Ha aHANi3 iXHIX MEXaHIYHHX XapaKTEpPHCTHK, 30KpeMa
MIIHOCTI Ta hopMOCTiiiKoCTi. Y BHIAaAKy BUKOPHCTAHHS KJIGEHOI KOHCTPYKII sIK eleMeHTa (acaaHOi TOBEpXHi, BAsKIMBOTO 3HAYCH-
HS HA0YBAIOTh TAKOXK NOKA3HHUKH i €CTETUYHOCTI. SIKICTh KJICEHUX IUTOBUX KOHCTPYKIIN 37e0iIbIIOr0 3yMOBJIEHA BIACTHBOCTSIMU
1 OKpeMUX JUISHOK (3ar0TOBOK, 1amenelt). ToMy BpaxyBaHHS BIACTUBOCTEH IIUX AUISHOK CHPUSATHME palliOHAIBHOMY BHOOPY CXeMH
(OpMyBaHHS KJICEHUX IUTOBUX KOHCTPYKIIH Ta IPOTHO3YBAHHIO iX SIKOCTI INE MO CKJICIOBAHHS IUISHOK Y KJICEHHX IIUTOBHX
KOHCTPYKIAX. Y Ipoleci eKcIuryaTanii KIeeH! IUTOBI KOHCTPYKIT MOXKYTh 3MIHIOBaTH CBOIO ()OPMY i pO3MipH MiJ BIULTUBOM 30B-
HIIITHBOTrO cepenoBuIa. | un He HalBaXIIMBIIIMM YMHHUKOM I[LOTO TPOIIECY € BOJOTICTD, sIKa 3HAUHO BIUIMBAE HA (i3UUHI Ta MeXa-
HIYHI BJIACTHBOCTi ACPEBHHH. 3aJIEKHO BiJl yMOB HaBKOJHIIIHBOTO CEPEIOBUIIA, IEPEBHHA MOXKE SIK BCHXATHUCS Yepe3 BUILUICHHS BO-
JIOTH, TaK i po30yxaTu BHACIIIOK BOMpPAHHS BOJIOTH, IPU3BOIIIH 0 AedopManii mtomarepianiB. OTxke, 0XapaKTepH30BaHO OCHOB-
Hi IPUYIHMHN MOKJINBOI 3MiHU (hOPMHU ITOBEPXOHB KJIGEHUX IIUTOBUX KOHCTPYKLil. Po3pobiieHo MaTeMaTHUHy MOJETb IS TEOPETHY-
HOTO JOCIiKEeHHS (hopMOo3MiHM nuiiomarepianiB. OneprkaHi ilkeHEpHI GopMyITH Ul PO3paxyHKY BCUXAHHS 1 po30yXaHHS epeBH-
HH CBif4aTh, 0 OpMO3MiHa MIIOMATEpialy IepeBaXkHO 3aJIEKHUTh BiJf HOro po3MipiB, BOJIOTOCTI Ta PO3TAIIYBAHHS y IONEPEIHOMY

MIePETHHI KOJIOJH.

Kniouogi cnosa: 3Mina Gpopmu; BCUXaHHS; po30yXaHH; BOJIOTICTh JEPEBUHH; PO3TAIIYBAHHS y IONICPEIHOMY IEPETHHI KOJIOIH.

Beryn. OmHrMEu 3 HOMMPEHUX KOHCTPYKIIMHHUX elle-
MEHTIB JJI1 BUPOOHUIITBA Pi3HOMAaHITHUX BHPOOIB 3 jaepe-
BHHH € KJIeeH1 KOHCTPYKIii, 30kpema i murosi (KIIK) (Fe-
rents & Maksymiv, 2011; Porter, 2001; Diachun, 2011).
Taki xi1eeHi KOHCTPYKIii 3/1€01IBIIIOr0 BUTOTOBIISIOTH 3 Jie-
peBHHHM a00 JEpPEBHHM, apMOBAHOI Pi3HUMH MaTepiajJaMu
(Meramamu, komno3zuTamu 4 nomimepamu) (Garcia, Esca-
milla & Garcia, 2011; Surmai, 2015). IlepeBaxna Oiib-
IICTh JOCIIIKEHb KICEHUX KOHCTPYKIIH Opi€eHTOBaHAa Ha
aHaJIi3 IXHIX MEXaHIYHNX XapaKTEePUCTHUK, 30KpeMa MIIHOC-
Ti Ta (HPOPMOCTIHKOCTI, Ta PeaTi30BYETHCS €KCIIEPUMEHTAb-
HUM criocoOoM. Lli XapaKTepHCTHKH KJICEHNX KOHCTPYKIIH
3a3BMYall € BU3HAYAJBHUMM JJIsI BCTAHOBJICHHS iXHBOI
SIKOCTI Ta HANpSMIB MOAAIBLIOI eKCILTyaTamii. Y BUNAAKY
BHUKOPHCTaHHS KJICEHOI KOHCTPYKIII SIK enreMeHTa (hacagHol
MIOBEPXHI, BAKJINBE 3HAUEHHs HAaOyBalOTh TaKOX IMOKA3HU-
ku 1i ecretmaHocti (Maievskyi & Beniakh, 2005; Pardaev,
2008; Maievskyi & Udovytska, 2014).

SAxicte KK 31e011bI0T0 3yMOBJICHA BIACTUBOCTSIMU
il OKpeMHuX IUISHOK (3aroTOBOK, Jamenei). Tomy Bpaxy-
BaHHS BJIACTUBOCTEH LMX IUISHOK CIIPUSATHME pallioOHaJIb-
HoMy BubOopy cxemu ¢opmysanus KIIK ta nmporHosysas-

IHpopmauisa npo asTopiBs:

HIO 11 sikocTi e 10 ckieroBanHs nursHok y KIIK. Buxo-
pucrtanHs Takoro miaxoxy Ao surotoBieHHs KIIK e axry-
AJBHUM, aJle MaJIOZOCIIiKEHUM.

OpHUM i3 TEPCHEKTUBHUX LUISAXiB BUPIMIEHHS ITUTAHHS
010 panioHansHOTO BHOOPY cxemu ¢opmysanus KIIK ta
MIPOTHO3YBAHHA i1 SKOCTI 10 CKictoBaHHA AuUTsHOK y KIIK
€ po3pO0JICHHS] MaTEMaTHYHOTO anapary AJsl TEOPETHYHOTO
JocipkeHHsT (opMO3MiHM mmiomarepianiB. Takuii mate-
MaTHYHUHA anapar MMOBHHEH Hependadard peasizaliio 1moc-
JIIOBHUX IHXXEHEPHHUX PO3PaxyHKIB 3 ypaxyBaHHSIM BCH-
XaHHS 200 po30yxaHHS NEPEeBHHHU PI3HHUX IOPiJ] 3aJIEKHO
BiJI 3MiHH PiBHS BOJIOTOCTI.

IMocTanoBka mpodeMu. IcToTHIM HEOTIKOM BUPOOiIB
i3 JIEpEBUHH € Te, 10 B MPOLEC] EKCILTyaTallii BOHH MOXYTh
3MIHIOBaTH CBOIO (OpMY 1 PO3MIpH IIiJ BIUIMBOM 30B-
HIIIHBOTO cepefoBHIIA. | UM He HAWBAXIMBIIINM YMHHU-
KOM IIbOTO TIPOIECY € BOJIOTICTb, SIKa 3HAYHO BIUIMBAE HA
¢i3nuHI Ta MEXaHIYHI BJIaCTHBOCTI JAEPEBUHU.

JlepeBrHa 3a CBOEI0 aHATOMIYHOIO OYJIOBOIO € KOJIOIN-
HUM Ta KamijspHo-mopuctiM MarepiasioM (Bilei & Pavli-
ust, 2008), sikuii yepe3 3HKEHHS BOJIOTOCTI 3MIHIOE CBIid
00'eM MPOMOPIIHHO 7O KUTBKOCTI BHIAICHOI TirpOCKOITIY-
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HOI BoJioru. JIoCHTh 9acTo mpoliec CyIIiHH TUIoMarepiary
CYIIPOBOKYETHCST 3MIiHOIO (DOpMH HOro TOBEPXOHB (JIe-
(dopmarliero), Hallgacrimie CIIOCTepiraeMo >XOJOOJCHHS 3a
IIMPHUHOIO IIIoMarepiaxy. Y mwioMarepiaiax i3 mpsmo-
KYTHUMH TIONIEPEYHUMHU TEepeTHHAaMH (Jomka, opyc, Opy-
COK) JKOJIOOJICHHS XapaKTePU3YEThCs MIEPEMIIIEHHAM KpaiB
IIoMarepialy Ha JIesIKy BEJIMYHHY B CTOPOHY OITyKJIOCTI
piunmx Kisenp. Take siBuIe 31€01IBIIOT0 3yMOBIIEHE HEOI-
HOPIJTHICTIO BCUXaHHSA B paJiaJIbHOMY 1 TaHTEHIIaJbHOMY
HanpsIMKax, a TaKOXX 3aJIeXKHUTh BiJ| MTOJIOKEHHS IHJIOMaTe-
piaiy B KOJIOZI, SIKe MOKHA BU3HAYUTH 33 HANPSIMKOM pid-
HUX KUIEIb Ha MOBEPXHAX NHUIoMarepiaiy.

VY nporeci excrtyaTanii BUpoOiB i3 JepeBUHH, 3aJICKHO
BiJl YMOB HAaBKOJIMITHHOTO CEPEIOBUIIA, IEPEBHHA MOXKE SIK
BCHUXaTHCsI Yepe3 BUIUICHHS BOJIOTH, TaK i po30yxaTu BHaC-
JITOK BOMPaHHS BOJIOTH, IPU3BOJSYH J10 AedopMariii muo-
MmarepiaiiB. Lle 31e61bIIOr0 3yMOBJICHO BEIHKOIO Pi3HH-
LIEF0 MK 3MIHOIO PO3MIpiB y TaHTEHLIAJIEHOMY Ta pajiajb-
HOMY HaIlpsIMKaXx, 3HAYCHHs iXHIX MOKa3HUKIB MOXKE BiJpi3-
HATHCS HaBiTh y 2 pasH, 3aIEXKHO BiJ MOPOAU ACPEBHHU
(Vintoniv, Sopushynskyi & Taishinger, 2007; Wood
Handbook, 2010). [Ipouecn BcuxanHs Ta po30yXxaHHS TaKo-
ro TIrPOCKOMIYHOTO MaTepiaiy, SIK JIepeBHHA, — MPEAMET
JIOCTTIDKCHHS 0araTh0X HAYKOBIIB. Pe3ynpTaTu iXHIX J0OC-
JDKEHb 3aCBIMUYIOTh CKIATHY IMPHUPOIY IUX MPOIECIB,
0COOJIMBO 3BaKAIOUN HA aHI30TPOMHICTh JICPEBHHH.

HexTyBaHHS OCHOBHHMH PEKOMEHIALISIMH 1010 1100~
Py AIISHOK JiepeBUHN epen ixHiM ckietoBaHHAM y KUK €
OJTHI€I0 3 OCHOBHHX NPUYHMH OTPUMaHHS HU3bKOSIKICHOI, a B
OKpEMHX BUIAAKAX — 1 HEIIPUAATHOI 10 MOAAJIBIIOTO BUKO-
pHUCTaHHS MPOAYKIIIT 32 TOKa3HHKaMHu (pOpMOCTIHKOCTI.

OcHoBHUIT MaTepiana nocaimxennsi. Kinpkicaumu xa-
PaKTEpUCTHKAMH BCHXaHHs (palialbHOTO, TaHTEHIIIaJIbHO-
IO Ta aKCiaJbHOTO) NEPEeBHHHU € BIMIOBIAHI KOeillieHTH
BCUXaHHSI, PETJIaMEHTOBaHI HOPMAaTHBHUMU JIOKYMEHTaMH, 1
XapaKTepu3yloTh 3MiHy TeoMeTpuyHuXx po3MipiB. Koedi-
LIEHT BCUXAHHS JUIA PI3HMX HANPSMKIB MOXKHA BH3HAYUTH
3a popmyoro (Vintoniv, Sopushynskyi & Taishinger, 2007)
_ Be 100% ,

Wo -

K=

Iie: Bc — BcUXaHHSA y BiAMOBITHOMY HaIPIMKY, %; W, — mo-
YaTKOBA BOJIOTICTh, %0; W — KiHIIeBa BOJIOTICTb, Y%.

OCKUIBKM TIPEIMETOM HAaIOro JOCTIDKEHHS € 3MiHa
¢dbopMu mIOMarepiany B IONIEPEYHOMY IIepepisi, TO po3-
TISIIATAMEMO JIBa KOSQII[IEHTH BCUXAHHSA: Y PaliaTbHOMY —
(K,); Ta TanrenuiansHOMy — (K;) HampsiMkax. BeuxanHs y
MO3/IOBXXKHROMY HanpsMKy HeszHauHe (Bilei & Pavliust,
2008), Tomy HEUM HexTyeMo. KoedimieHTH BCHXaHHS MOB'sI-
3aHl 3 JHIHHAM BCHXaHHSAM Yy BiJIIOBIZHOMY HaNpsIMKy A
cniBBimHomeHHssMu (Vintoniv, Sopushynskyi & Taishinger,
2007):

K =2 100%: K. =2 .100% (1)
r T

ne Ar=r—1n; Ar=rty—r — JiHIHE BCUXAHHS IUJIOMAaTe-
piamy B pamiaJbHOMY 1 TaHTCHIIAJIBHOMY HanpsIMKax Bif-
MIOBIJTHO; 7,79 — JIHIHHI pO3Mipu mIoMarepiany B pasi-
aJPHOMY 1 TaHTCHLIAJIEHOMY HAalpsIMKax /10 BCUXAHHS, MM;
7,7 — JIIHIAHI pO3MipH ITUJIOMaTepially B paiaJbHOMY 1 TaH-
TEHI[IaJTbHOMY HalpsAMKaX BiIIOBITHO ITiCJIT BCHXAHHS, MM.

3a3BU4ail HaNpsMOK IIMPHHHU 1 TOBIIMHM IHJIOMarepi-
ay He 30iraroTbes Hi 3 pajiallbHUM, Hi 3 TAHTCHINIATBHUM
HanpsiMaM¥ B IIONEPEYHOMY IE€PETHHI KOJOAM, TOMY LEH

(akT BpaxoBaHO MiJx Yac po3poOJIEHHS MAaTEMAaTHYHOI MO-
Jeni. Po3ristHeMO NpsIMOKYTHHH TEpEeTHH IHIoMaTepiaiy
ABCD, Bupizannii i3 konoau 3 HeatpoM y touni O, mpu-
ITyCKAIOuH, 10 piuHi KUTBIM MaloTh (HOpMY KOHIEHTpPHY-
Hux ki1 (puc. 1). Bubepemo mo4arok aekapToBOi cUCTEMHU
KOOpJMHAT y LEHTPI Kpyra i, He MOPYLIYIOUH 3arajbHOCTI.
BBaxkaemo, 110 KOOpJMHATH BEPIIMH € TakuMu: A(x;, yi),
B(x1, 1), C(x2, ¥2), D(x,, y1), TOOTO MMpHHA 1 TOBLIIWHA ITH-
JIoMaTepiay BIAMOBIAHO PiBHI b =x; — X (X2>X1), @ =yr—
Y1 (72> y1).

JliniliHe BCHXaHHS NMMJIOMAaTepially MOXKHA XapaKTepH-
3yBaTH IEepeMIlIeHHSIM HOro TOYOK i BOHO 3aJIEXKHTh HE
TIJIBKH BiJI TTOJIO’KEHHS IUX TOYOK Y KOHKPETHOMY IEPETH-
Hi, aje BU3HAYAETHCS 1 HANPSIMKOM piyHUX Kinenb. Tomy
JiHIiHE BCUXaHHS € BEKTOPHOIO BEIMYMHOIO. Bubepemo B
neperuHi mutomatepiany ABCD noBinsHy Touky M (xo, Vo).
Toni panianbHe BCUXaHHS Ar HanpsIMJIEHE TI0 PaJIiycCy pid-
HOTO KUIBILI BiJl TOUKH M 110 IEHTpa KOJIOAH, a BEKTOp TaH-
TEHIIATBHOI YCYINKH A7 HANpPAMIEHMA MO JOTHUYHIH 10
PIYHOTO KUTBI IPOTH TOJMHHUKOBOI CTPUIKH (B HANPSIMKY
BiJ OCi X JTO oci ).

v A

V)

Yo
Y1

0 Xy Xo X X

Puc. 1. Po3paxyHkoBa cxema 10 BU3HAUCHHS JIHIHOTO BCUXaHHS

[MpumycTrMo, IO BOJIOTICTh MHJIOMATEPialy 3MEHIIU-
nacst Ha BenuauHy AW: AW = Wy — Wo, (WL < W, < W %),
ne: W, — KiHIeBa BOJIOTICTh, W) — IOYATKOBA BOJIOTICTh;
W % — BOJIOTiCTb, IIIO BiAIOBIiAa€ TOYI[l HACHYEHHS BOJIOK-
Ha, (W * =30 %). Ilig yac npouecy BcuxanHs Touka M me-
PEMICTUTBCS Y HAIIPSIMKY YMOBHOI TOUKH N(X, ), IpHIOMY
MN =A=Ar+A7, ne: A — cymapHe 3MilleHHS TOUKH M,
A7 — 3MilIeHHS TOYKH M y TaHTEHIIaJLHOMY HATPSIMKY;
Ar — 3MilleHHs Touku M y pafiaJbHOMy HAaIPSAMKY.

BpaxoBytoun criBBigHOIIEHHS (1), OTpHMaEMo:

_UMS-K.-AW _R-B-K,-AW
100 100 ’

At

ML-K,-AW _ (yo—y)-K.-AW
100 sin 6 -100

Ar

>

ne R=.\/x}+y; — pamiyc piYHOrO KiNbIsL, Ha SKOMY Jie-
XKHUTh TOUKa M; f — IEHTpaNbHUN KYT, Ha SIKUH CIIUPAETHCS
nyra MS; — KyT, SIKHIl YTBOPIOE pajiiyc-BeKTOp TOYKH M 3
JIOJTATHIM HAIIPSIMKOM OCI X; € — KyT, SIKHI yTBOPIOE Pafiyc-
BEKTOp TOYKH S i3 10JaTHIM HAIPSIMKOM OCi X;

pL=0-6; Qozarctg&; 9=arctg&; xe=AXg+ 8- .
X X

0
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Jlnist TOrO, 11106 BU3HAYMTH BEIMYMHY BEKTOpPA A , BUKO-
PUCTAEMO METOJ MPOEKIIH 1 CIPOEKTYEMO BEKTOPH At ,
Ar mHa oci BuOpaHOi
x=x9—A7-sinfy—Ar-cosb;
a0o MicIs IepeTBOPEHb:

cuctemu KoopmuHat. Tomi:
y=yo+Ar-cosby—Ar-siné,,

AW X
X=Xy = 100 (IBJ}OKT +(y0 _yl)KrOJ

0 2
AW
Y=Y +7(ﬁx0KT _(yO _yl)Kr)
100
ne fp= arctg% - arctg& .
Xy Yo~ Xo

OTxe, i3 cHiBBiHOIIEHE (2) BUILTUBAE, 0 GopMO3MiHA
mtomarepiary ABCD 3anexxuTts Bif Horo po3mipis, BoJo-
rocTi (IT0YaTKOBOI Ta KiHLEBOI) Ta PO3TAIIyBAaHHS Yy IIOTIE-
pEeYHOMY INEpETHHI KOJOAH, K€ MOJKHA OXapaKTepH3yBaTH
KyTaM¥ HaXWIy PiYHUX KiJTelpb.

[IpoananizyemMo MareMaTH4Hi 3aJIeKHOCTI (2):

1. Sxmo y, = const, TO OTPEMA€EMO B MapaMeTpHUHill (opmi
PIBHSIHHS KPUBOI %KOJIOOJIECHHSI JUTsl IPSIMOI, sSIKa POXOAUTh
4yepe3 Touky M 1 mapanenbHa o oci x. [lapamerpom y
LBOMY BHINIAJKY € Xo (X < X9 <xp).

Sxmo y =y, To OTPUMAEMO PiBHSIHHS HIDKHBOI ITACTI
IHJIOMaTepiaiy Micist BCUXaHHS:

AW AW
x=xo———pyK;; y=y,-—= ,
*"T00 PyKes y=1y, 100 PxoK;

ne fp= arctg& - arcz‘gL .
Xo Xo
SAxmo y=y,, TO OTPUMAEMO PIiBHSHHS KPUBOI, B SIKY

niepeiinua npsima BC — BepXHsl IUTACTb MIiCIIs BCUXaHHS:

AW X
x=xp———| Bk + (0~ K= |;
100 2

AW
Y= +ﬁ(,3x0Kr +(0n _yl)Kr) 5

% —arctg % .
Xo 2 =N 0
2. SIKIo BBaKaTH, IO Xo= const, TO 3aJIeKHOCTI (2) MOKHA
pO3TISIIATH TapaMeTPHIHUMH DIBHSHHSAMH KpHBOi (hop-
MO3MIHH 32 BHCOTOIO THJOMarepiany. Y IbOMY BUIAIKy
napaMmeTpoM € yg (V1< yo < ys) .
Ko x = x;, TO OTPIMA€EMO PiBHAHHS KPHUBOI, B AKY ITe-

peiine Biapizox AB:

ne p=arctg

w
x=x —A(ﬂyoKT +(o —yl)erlj ;

100 Yo
AW
y=yo+——(BxiK: = (o— »K,),
100
ae p= arctg% - arctg& .
X+ Yo~ Vi N

SKmo x=x,, TO OTPUMAEMO PIBHSHHS KPHBOI, B SKY
nepexouTh Biapizok CD micist BCUXaHHS:

AW X
X=X _100(18.)}0](2' +(o _yl)Krzj >
Yo

AW
Y=Y +ﬁ(ﬂszT -(o—mK,),

> 22 —arctg& .

ne fp= arelg—————
X3+ Yy =i *2

Jis mocmipkeHHS (OPMO3MIHM TMIIOMaTepialiiB, 3a-
JISKHO BiJI IXHIX pO3MipiB, BOJIOTOCTI (II0YAaTKOBOI Ta KiHIIe-
BOi) Ta pO3TallyBaHHS Yy IONIEPEYHOMY IIEPETHHI KOJIOH,
MIPOBEICHO Bi/IIOBIIHI iMITaIliiHI JOCTIIHKCHHS 3 BUKOPHUC-
TaHHSM OTPHUMaHHMX MaTeMaTHYHUX 3aJIeKHOCTEH (2).

Jla npukiany, HaBegeMo rpadivHi pe3ynbTaTd po3pa-
XYHKY (OPMO3MIHM COCHOBOTO MHJIOMAaTepiaiy, 30Kpema
HaOyToi B 3MIHHHX TEMIIEpaTYpHO-BOJIOTICHUX ITOJISX 31
3MIHOIO (3MEHIIeHHsM) Boyorocti 2 % ¢GopMu mOBEpXHi
Horo BepxHbOi Ta HIKHBOI Iutacted (puc. 2). Y po3paxyH-
Kax MPUHHATO: PO3MIp MONEPEYHOTO MEPEeTHHY MHUJIoMaTe-
piamy 20x150 MM, MiTOMaTepiai BUMIITHO HECUMETPHYHO
BiJTHOCHO BEpTHKaJbHOI oci Y (muB. pwuc. 1), KoedimieHTH
BcuxaHHs (po3Oyxauus) K, =4,15, K,=7,47. Pesymbratu
OTPUMaHUX PO3PaXyHKIB (AWB. pHC. 2) CBiA4aTh, 10 3MiHA
BOJIOTOCTI NMJIOMAaTepially BIUIMBAaE HA HOro (hopMO3MiHY.
30Kpema, y HaBeICHOMY BHIIaJIKy, MAKCUMAaJIbHE BiJIXHIICH-
HS1 BEpXHBOI Ta HIXKHBOI IJIacTel, HOPIBHSHO 3 OYAaTKOBH-
MU TapaMeTpuMy (0 BCHXaHHS), CTaHOBHUTH OJIM3BKO
0,24 MM 151 BepxHbOi Ta 1,42 MM 1711 HHDKHBOI ILJIACTEH.
Xapakrep Ta BeIndnHA (POPMO3MIHM NHUIIOMATEpialy y3ro-
JOKYeTbes 3 pesyabTratamu jociimkens (Wood Handbook,
2010; Dahlblom, Ormarsson & Petersson, 1996).

E 225 BEPXHS
£220 /—‘ I1aCTh
'%215
=

E

E 200

- _ —_——
g 0 50 100 150 200 250

[InpuHa nuiomatepiany, MM
Puc. 2. ®opma noBepxHi mIacTei muioMaTepiary

BucnoBkn:

1. Po3pobieHo MaTeMaTHYHMH amapaT OIS TEOPETUIHOTO
JIOCTIKeHHS (JOPMO3MIHHM ITIIIOMATepiaiB, sKa MepeBax-
HO 3aJISXHTH Bij 1Oro po3MipiB, BOIOTOCTI (TOYATKOBOI Ta
KiHIIEBOI) Ta pO3TAalTyBaHHS y ITONEPEIHOMY HNEPETHHI KO-
noxu. Lleit MaTeMaTHUHMIA amapaT Aae 3MOTY peanizyBaTu
MOCITIIOBHI IMKEHEpHI PO3paxyHKH (HOPMH IIOBEPXOHb
BEpPXHBOI Ta HIDKHBOI IDTACTeH MMIoMarepiaiy 3 ypaxyBaH-
HSM HOT0 eKCInTyaTanii y 3SMIHHAX TeMIIepaTypHO-BOJIOTiC-
HUX TTOJISIX.

2. PezynbpTaTH iMiTamiifHOTO MOJENIOBAHHSI (POPMO3MIHH ITH-
JloMarepiary CBiquaTh, IO 3MiHa BOJIOTOCTI MHJIOMATEpi-
aTy BIUTHBAE Ha Horo ¢opMo3MiHy. 30kpeMa, y HaBeIeHO-
My BHIAQJKy, MaKCHMaJIbHE BIIXWJICHHS BEPXHBOI Ta
HIDKHBOI IITACTeH, MOPIBHAHO 3 TIOYaTKOBUMH ITapaMeTpH-
MU (0 BCHXaHHS), CTaHOBUTH Oyn3bko 0,24 MM JyIst
BepxHbOI Ta 1,42 MM a7 HIKHBOI IU1acTel. Xapakrep Ta
BeMMYMHA (H)OPMO3MIHH IHJIOMATEpially y3TOKYETBCS 3
pe3yabTaTaMy BiIOMHX JOCHTiIKEHb.
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RESEARCH OF FORM CHANGE OF LUMBER FOR THE MANUFACTURING OF LAMINATED PANELS

Laminated structures are one of the common structural elements for the manufacturing of various wood products. The vast
majority of studies of laminated structures is focused on the analysis of their mechanical characteristics, in particular strength and
shape stability. In the case of using a laminated structure as an element of the facade surface, the values of its aesthetics become
important. The quality of laminated panels is mainly caused by the properties of its individual sections (bars, lamellae). Therefore,
considering the properties of these sections will contribute to a rational choice of the scheme for the formation of a laminated panel
and prediction of its quality before the gluing of sections in a laminated panel. One of the ways of solving the problem of rational
choice of the scheme of forming laminated panels and predicting their quality before gluing is to develop a mathematical apparatus
for the theoretical study of lumber form changing. In the process of exploitation laminated panels can change their shape and size
under the influence of the external environment. The most important factor in this process seems to be humidity, which greatly
affects the physical and mechanical properties of wood. Depending on the environment, wood may either dry out due to the release
of moisture, or swell due to moisture absorption, resulting in deformation of lumber. Quantitative characteristics of wood drying are
the corresponding drying coefficients that characterize the change in geometric sizes. The neglect of the main recommendations for
the selection of wood sections before gluing them to the panel constructions is one of the main reasons for obtaining a low-quality,
and in some cases, unsuitable for further use product. Thus, the article describes the main reasons for the possible change in the shape
of the surfaces of laminated panels. A mathematical model for theoretical study of lumber change of form was developed. The
resulting engineering formulas to calculate drying and swelling of wood indicate that the lumber change of form mainly depends on
its size, moisture and location in the cross-section of the log.

Keywords: change of form; drying out; swelling; humidity of wood; location in the cross-section of the log.
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