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A0 MOBYJIOBU ITOBHUX ATAT'PAM JE®@OPMYBAHHA IEPEBUHU
BLJIbXHU TA SAJIMHU 3A CTAHJIAPTHOI BOJIOT'OCTI

Hasedeno memoouxy excnepumenmanvHux OO0CHIONCEHb OepesuHU GilbXUu ma
SATMUHU OCLOBUM CHIIUCKOM Y30082IC 80JIOKOH KOPOMKOUYACHUM HABAHMANCEHHAM 3d
cmanoapmmuoi gonozocmi (3a npupocmom nepemiwens). Ha ocnosi excnepumenmy
n06y008ano nosHi diazcpamu 0eqhoOpmMyB8aHHs «HANPYHCEHHS Oc - Oedopmayii uc» ma
BCMAHOBIIEHO OCHOBHI NApamempu. KpUMuyHi ma 3aiuukosi oegpopmayii, a maxoic
ix 8i0nosioui Hanpyxcenus. Iliomeepodceno, wo depesuna mMac UCXIOHYy ma cnaoHy
8IMKY, MOOMO NPayroe 8 OOKPUMUYHIU MA 3aKPUMUYHIL cmadii pobomu.

Knrouosi cnosa: depesuna; mMakCumaibHi HANPY’CEHHS, KpumuuHi oegopmayiiy
3anumKosi deghopmayii; diazpama oeghopmy8ansi.

IlocTanoBka mpoo6JeMu. JlochiKeHHS MEXaHIYHMX BJIACTUBOCTEH JEPEBUHHU
3QJIMIIAETHCS  OJIHUM 13 TPIOPUTETHUX HAMNPSIMKIB y TMPaKTUlll OyJiBHHUIITBA.
JlepeBUHA € MPUPOAHUM MATEPIATIOM, KA 3aCTOCOBYETHCS, SIK B MOBCAKICHHOMY
KUTTI, TaK 1 B 0araTbOX Tally3siX €KOHOMIKM, B TOMY YHCII 1 B OyJIBHUIITBI.
Marepianu, BUpOOHM, JeTajdl Ta KOHCTPYKIII HA OCHOBI JIEPEBHUHU MOXKYTh
MpaioBaTy, sIK B JIOKPUTUYHIN, Tak 1 B 3aKpUTUUHIA cTazdii pobotu. Jlo mpyroro
BHUIAJKy MOXJIMBO BIJHECTH JIWHAMIYHI HaBaHTAKEHHS, CEWCMIYHI KOJHWBaHHS,
MaBoJIKW Ta Oarato iHmUX. | TOMy mepea HayKOBISIMM TMOCTajlO MUTaHHS, SK
BM3HA4YaTH MIIHICHI Ta IeOpMiBHI MOKA3HUKH 32 TAKKUX YMOB PoOOTU. OCKUIBKHU BCl
PO3paxyHKH, 110 CTOCYIOThCSI JE€PEBUHM, B OYIBHUIITBI MPOBOJATH 3a CTaH/IAPTHOI
Bojiorocti [1,2], ToMy Ay’Ke BaXXJIMBO BU3HAYUTHU MEXAHIYHI BJIIACTUBOCTI TaKOTO
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Marepiany, sk B JOKPUTHUYHINW, TaK 1 B 3aKpUTUYHIN cTaaii poOOTH, caMme 3a TaKHUX
yMOB. Lle MOXI1BO 3pOoOUTH TIIBKH HAa Cy4aCHUX BUNPOOYBAIbHUX MalInHax [3].

AHami3 ocraHHiX nyOaikamid Ta gociaigkenb. JloHenaBHa  OUIBIIICTH
JOCIIIDKEHb MaTepiaiiB, B TOMY YHUCHl 1 JEPEBUHM, IMPOBOJMIIMCSI HA MEXaHIYHUX
npecax [4,5], 1m0 He M03BOJSIO JOCIITHUKAM BH3HAYATH MIITHICHI Ta JedOpMiBHI
XapaKkTepUCTUKW Ha CcHajHid BITHI AepopMmyBaHHA. B KiHII MHUHYJIOTO CTOJITTS
3’SIBUIMCA BUMPOOYBaJIbHI MAIllMHU, 33 JOMOMOTOI0 SIKMX MOXJIMBO MOOYAyBaTH
MOBHY Alarpamy JedopMyBaHHS NEPEBa)KHOI OUIBIIOCTI MNPYXKHUX Ta MPYKHO-
MJIACTUYHUX MaTepianmiB [3,6,7] 3a CTHCKY, po3TAry Ta 3ruHy. Hamroro 3amadero €
TaKoXX MOOyJOBa TAKUX pEATbHUX JiarpaM poOOTH JEPEBUHU BUIbXU Ta SIIUHU
OChOBUM CTHCKOM Y3]I0BK BOJIOKOH 3a CTaHAApPTHOI BOJIOTOCTI.

IlocTtanoBka  3aBaaHHs. MeTor0  JaHOi  CTAarTi €  TPOBEACHHS
EKCIEPUMEHTAIbHUX JOCTII)KEHHb JEPEBUHU BUIbXW Ta SUIMHU KOHCTPYKLIMHUX
pO3MIpiB  Ha CTUCK Y3JOBX BOJIOKOH KOPOTKOYACHUM HAaBaHTAXXEHHSIM 3a
CTaHJApPTHOI BOJIOTOCTI Ha Cy4YaCHHUX BUIPOOYBAJIBHUX MalIMHAX (3a MPUPOCTOM
MepeMillieHb) Ta MoOynoBa MOBHUX JiarpaM JeQopMyBaHHS maTepialy, a TaKoxX
BCTAHOBJICHHSI OCHOBHMX MIIHICHUX Ta Ae()OPMIBHUX MOKA3HUKIB.

MeToauka ekcnepuMeHTAJbHHUX AOC/iIKeHb. /[ BUpIIIEHHS MOCTaBIECHOIO
3aBJaHHS OyJ0 BHUIOTOBJICHO NPU3MHU CYIUIBHOTO Tepepidy KOHCTPYKIIHHUX
pO3MipiB JepeBUHM BUIbXW Ta suimHU | copty mepepizom 30x30x120 mm. Bik
nepeBUHH ckiagae npubauzHo 40 pokiB. BucyiyBaHHST 3aroTOBOK JI€PEBUHU
MPOBOAWIN y CIEIIalbHUX BHUCYIIYBJIbHUX Kamepax 10 CTaHJIapTHOI BOJIOTOCTI
12%. ExcriepuMeHTalIbH1 JOCIKEHHS MMPOBOIMIIMCH Ha CEPBOTIAPABIIYHOMY MIpeCt
CTM-100 3 BiANOBIAHUM NpOrpaMHHUM 3a0e3neueHHsIM. HaBaHTakeHHS 3pa3KiB
MPOBOJIUIIOCS 1 KOHTPOJIIOBAJIOCS 3a JOMOMOIOK KOMIT'IOTEpa Ta BIAMOBIIHOTO
nporpaMHoro 3adesnedyeHHs. BunpoOyBano 18 3pa3kiB.

Pe3yabTaTH eKcnepUMEHTAJbHUX J0CJiIKeHb. Ha OCHOBI mpoBeneHOro
eKCIEPUMEHTY MOOYAOBaHI pealibHl JiarpaMu AedOpMYyBaHHS JE€PEBUHU BUIbXU
(puc.1) Ta sauHM (pUC.2) OCHOBUM CTHCKOM Y3J0BX BOJIOKOH KOPOTKOYACHUM
HaBaHTAXEHHSM (32 IPUPOCTOM MEPEMIIIEHB) 32 CTAHAAPTHOL BOJIOTOCTI.

3 puc.l Ta puc.2 BUIHO, 10 OOWBI JiarpaMy MarOTh BUCXIAHY Ta CHAIHY BITKY,
TOOTO MPAIIOIOTh, SIK B JOKPUTUYHIHN, TaK 1 3aKpUTHYHIN cTazii poOOTH.

BcranoBneHno ycepenHeHi KpUTHYHI AedopMaliii JepeBHHH BUTBXH Uc,0,¢=0,00397,
a TaKOK BIAMOBIJHI MaKCUMAaJIbH1 HarnpyxkeHHs fc04=35,6 MIla, Ta nepeBUHM SITUHU -
Uc,0,d=0,00421 (fc0,4=38,1 MIIa).

TakoX BH3HAYEHO YCEpPEIHEHI 3aJMIIKOBI Aedopmalili, MO CKIAJalTh s
JIEpPEeBUHU BUTBXU Ucin—=0,277, a BIAMOBiMHI iM HampyXeHHS Ocfin=3,9 Mlla; ms
JEPEBUHHU SUTMHU Uc,fin=0,212, a HanIpy>XeHHS - Oc fin=3,6 MIIa.
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Otxe, moOynOBaHO peanbHI giarpamu  AedOpPMYyBaHHS «HANPY>KEHHS Gc -
nedopmartii uo» NEPEBUHHM JUCTSIHUX Ta XBOWHHUX IOPIJ Ta BH3HAYEHO OCHOBHI il
napaMeTpu. A TakoX IIe pa3 MIATBEPAKEHO poOOTY JIEPEBUHU B JIOKPUTHYHIN Ta
3aKPUTUYHUX CTAIIX POOOTH TAKOTO MPYKHO-IJIACTUYHOIO MaTepiaiy.
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Puc. 1. [loBHa giarpama gedopMyBaHHS AEPEBUHM BIJIbXU «HAIPYKEHHS G - 1eopMariii ue»
3a CTaHAApPTHOI BOJOTOCTI
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Puc. 2. IloBHa giarpama nehopMyBaHHs AEPEBUHU SUIMHU «HANPYKEHHS O - 1edopMartii ue»
3a CTaHAapTHOI BOJIOTOCTI

BucnoBkn. 1. HaBeneHO METOAUMKY €KCHEPUMEHTAIBHUX JOCIIIKEHb
JEPEBUHU BIUIbXU Ta SUJIMHH OCHOBUM CTHCKOM Y3/IOBK BOJIOKOH KOPOTKOYACHUM
HaBaHTAXXEHHSM 3a CTAHJIaPTHOI BOJIOTOCTI (3a MPUPOCTOM MEPEMIIIICHB ).
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2. Ha ocHOBI ekcnepuMeHTy noOyJ0BaHO IMOBHI jJiarpamMu JepopMyBaHHS
HANPYKEHHS G - AedopmMallii #:» Ta BCTAHOBJIEHO OCHOBHI MapaMeTpH: KPUTHYHI Ta
3JIMIIKOBI JeopMaliii, a TAaKOXK 1X BIJMOBIIHI HAIIPY>KEHHS.

3. IlinTBepKEHO, 1110 JEPEBUHA MA€ BUCX1JIHY Ta CIaJHY BITKY, TOOTO Mpalioe B
JOKPUTHUYHIN Ta 3aKpUTHYHIN CTali poOOTH.
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BJIAXXHOCTU (IO TpUpOCTy mnepemenieHuit). Ha ocHoBe sKcnepuMeHTa MOCTPOEHBI
MOJIHBIE JUarpamMMbl 1e(OPMHUPOBAHUS «HAMPSKEHUE Gc — JAedopManuud Uc» U
YCTaHOBJICHBl OCHOBHBIE€ MapaMeTphbl: KPUTUUECKHUE U OCTaTOUYHbIE NIedopmaruu, a
TaKKe UX COOTBETCTBYIHOIIUE HampspkeHus. [loaTBepkKaeHo, YTO JApEeBECMHAa HMEET
BOCXOJSIIYI0O M HUCXOMSNIYI0 BETBU, TO €CTh paboTaeT B JOKPUTUYECKOU U
3aKPUTUYECKON cTaauu paboThI.

KitoueBbie cioBa: JpeBecHMHAa; MaKCUMallbHbIe HAIPSOKEHUS; KPUTUUYECKUE
nedbopmanuu; octaTounble AedopManuu; Auarpamma aeopMupoBaHus.
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ANALYSIS OF TEST EQUIPMENT FOR INVESTIGATION OF
MATERIALS UNDER A STRONG LOAD APPLICATION

An analysis of publications on this topic. It is established that in most literature
sources the work of wood is shown only in the ascending branch of deformation,
which is a false statement. The method of experimental studies of alder and spruce
wood by axial compression along the fibers with a short-term load at standard
humidity (by increasing displacements) is presented. The age of the wood was about
40 years. Experimental studies of such samples were performed on a modern STM-
100 test machine. 18 samples with a cross section of 30x30x120 mm were tested.
Based on the experiment, complete deformation diagrams “stress cc - strain uc” were
constructed and the main parameters were established: critical and residual strains, as
well as their corresponding stresses. It is established that both diagrams have an
ascending and descending branch, ie they work in both pre-critical and super-critical
stages of work.

The average critical deformations of alder wood uco4 = 0,00397, as well as the
corresponding maximum stresses fc04 = 35,6 MPa, and spruce wood - uc,04 = 0,00421
(fc0,a = 38.1 MPa).

Also, the average residual deformations for alder wood ucfn = 0.277, and the
corresponding stresses Gcfin = 3.9 MPa; for spruce wood ucfin = 0.212, and stress -
Gc,fin = 3.6 MPa.
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It is confirmed that deciduous and coniferous wood at standard humidity has an
ascending and descending branch, ie works in the subcritical and supercritical stages
of work.

In the future it is necessary to conduct such experimental studies for other
deciduous and coniferous species. In the future, determined mechanical
characteristics experimentally, it is necessary to propose methods for finding and
theoretical, which will give a complete picture of such materials.

Keywords: wood; maximum stresses; critical deformations; residual
deformations; deformation diagram.
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