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The analysis of literature sources on this topic is carried out. It was found that the
influence of age on the main strength and deformation parameters has not been studied.
The method of experimental researches of coniferous and deciduous species of solid
wood of different age at one-time short-term loading along fibers is resulted. To solve the
problems, a series of samples of 1 sort of solid wood in the form of prisms with a cross
section of 30x30x120 mm were made. The following species of wood were tested:
coniferous species - larch, pine, spruce; deciduous - birch, alder, ash. The age of wood
was 20, 40, 60 years. At the time of testing, the moisture was 12%. The humidity of the
wood was controlled using a moisture meter MD-814. Experimental studies were
performed on a servo-hydraulic test machine STM-100 under a rigid load regime (by
increasing the displacements of the press plate of the test machine). Based on the
obtained results, complete diagrams of deformation of deciduous (birch, alder, ash) and
coniferous (larch, pine, spruce) species of solid wood at different ages (60, 40, 20 years)
were constructed. The number of twin samples that were tested was 126 pieces. The main
strength and deformation parameters were determined experimentally, in particular the
average critical deformations of all studied wood species and the corresponding average
maximum stresses. It is established that in the case of a rigid test regime, the deformation
diagram of solid wood necessarily has two branches - ascending and descending. That
is, the samples work in the so-called supercritical stage of work. It was found that the
age of wood directly affects the strength and deformability of solid wood. In particular,
with increasing age from 20 to 60 years, the strength and deformability of deciduous and
coniferous species of solid wood increases significantly. Based on the test results,
conclusions were drawn. Further research on this topic is highlighted.

IIposeoeno ananiz nimepamypnux odxcepen 3a 0anoio npobremamuror. Busiereno,
Wo 6NIUE GIKY HA OCHOGHI MIYHICHI ma OepopmamuesHi napamempu NPAKMUYHO He
suguaecsi. Hasedeno Mmemoouxy eKcnepuMeHmanibHux OO0CHIOJNCeHb XBOUHUX ma
JUCMAHUX NOPIO CYYINbHOI OepedUuHU PI3HO20 6IKY 3a 0OHOPA308020 KOPOMKOYACHO20
HABAHMANCEHHS 830084C 80I0KOH. Excnepumenmanvui 00caiodcenus OYio nposeoeHo Ha
cepgoziopaeniuniti - eunpooysanvhiti  mawuni CTM-100 3a oacopcmrozo  pedcumy
HABAHMAdNCEeHb (34 NPUPOCMOM nepeMilyeHs naumuy npecy eunpooysanvhoi mawunu). Ha
OCHOGI OMPUMAHUX PE3YALMAMIE N0OYO08aHO NOBHI diacpamu 0epOopMyEaHHsL TUCIAHUX
(bepesu, invxu, AceHa) ma X6oUHUX (MOOPUHU, COCHU, ANUHU) NOPIO CYYiNbHOI Oepesutu
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3a piznoco eiky (60, 40, 20 poxis). Kinvkicmv 3paskie-Oausnioxis, aki niooaganucs
sunpobyeannio, cmaroguna 126 wm. ExcnepumenmanbHuM wisixom 6U3HAYEHO OCHOGHI
MiYyHICHI ma OdeghopmamueHi napamempu, 30Kpema cepeoHi Kpumuuni depopmayii écix
00CiOAHCYBAHUX NOPIO OepeduHu ma GION0GIOHI CepeOHi MAKCUMANbHI HANPYICEHHS.
Bcmanosneno, wjo 3a HcoOpcmro2o pexcumy 6unpobysans oiacpama OegopmysanHs
CYYinbHoi depesutu 0008 ’°s13k060 Mae 08i 8imKu — uUcxiony ma cnaowny. Tobmo 3pasku
npayioms 6 Max 36auiil 3aKpumuunii cmaoii pobomu. Buseneno, wo ik Oepesuru
b6e3nocepednvbo 6NUBAE HA MiyHICMb ma deghopmiericme cyyinvHoi depesunu. 3okpema,
npu 36inbuienni 6iky 6i0 20 0o 60 poxie miynicme ma OehopmieHicmb TUCMAHUX MA
XBOUHUX NOPIO CYYIIbHOT Oepesunu Cymmeso 3p0Cmac.

Keywords: solid timber, strength, deformability, age of timber, complete
deformation diagrams, hard load mode.

Kmiouoei cnosa: cyyinena Oepeeuna, miyHicms, O0eqhopmieHicmb, 6iK OepesuHu,
nosHi diazpamu 0ehopMySanHts, HCOPCMKUL PENCUM HABAHMANCEHD.

Introduction. Over the past decades, the popularity of wood products,
materials and structures is constantly growing. As a result of such rapid growth
in the world, stocks of industrial timber are declining, as is the age of the trees
themselves in the forests. Therefore, in many cases, humanity has begun to use
wood of a younger age.

Therefore, in my opinion, it is necessary to conduct experimental studies of
coniferous and deciduous species of solid wood of different ages on modern
testing machines. And also to establish the influence of the age factor on the
main strength and deformation parameters.

Analysis of known studies. Most experimental studies on the effects of
age on the basic properties of wood were conducted at the beginning and middle
of the last century. And those studies are very limited. Such studies are
mentioned only in reference books on wood [1], and only on the strength of pine
and birch.

In our previous works, complete deformation diagrams of some coniferous
and deciduous species of solid wood aged 60 years have already been
constructed and the main parameters have been determined [2, 3, 4, 5].

The purpose of research. ldentify the influence of age on the main
strength and deformable properties of coniferous and deciduous species of
wood.

Methods of experimental research. To solve the problems, a series of
samples of 1 sort of solid wood in the form of prisms with a cross section of
30x30x120 mm were made. The following species of wood were tested:
coniferous species - larch, pine, spruce; deciduous - birch, alder, ash. The age of
wood was 20, 40, 60 years. At the time of testing, the moisture was 12%. The
age of the wood is 60 years. Drying of wood blanks was carried out in special
drying chambers. The humidity of the wood was controlled using a moisture
meter MD-814. Samples were cut from prepared long bars. The total number of
tested samples is 126 pieces.
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Experimental studies were performed on a servo-hydraulic test machine
STM-100 [6]. Load mode - rigid (by increasing the movement of the press of
the test machine).

Test results. The samples were tested with a single short-term
compressive load along the fibers.

After conducting experimental research and processing the obtained
results, complete diagrams of wood deformation "o-u" of all studied wood
species were constructed (Fig. 1, 2, 3).
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Figure 1. Complete diagrams of deformation of solid wood aged 60 years:
a) deciduous species; b) coniferous species
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Figure 2. Complete diagrams of deformation of solid wood aged 40 years:
a) deciduous species; b) coniferous species
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Figure 3. Complete diagrams of deformation of solid wood aged 20 years:
a) deciduous species; b) coniferous species

After analyzing the obtained diagrams, their main parameters were
established - the average critical deformations at the corresponding average
maximum stresses (Table 1).

39



"Cyuacni mexnonozii ma memoou po3paxyuxie y oyoiesnuymei', eunyck 13, 2020

Table 1
Average critical deformations of coniferous and deciduous species of solid
and their corresponding average maximum stresses

Ne | Species Age

60 years 40 years 20 years

Ucod fC,O,d) MPa Uc0d fC,O,da MPa Ucod fe o.d» MPa

Birch | 0,00525 46,1 0,00509 43,5 0,00441 34,9

Alder | 0,00450 40,8 0,00431 37,2 0,00302 29,8

Ash 0,00610 57,2 0,00597 54,2 0,00504 43,9

Larch | 0,00641 59,7 0,00626 56,1 0,00534 453

Pine | 0,00491 45,3 0,00481 43,1 0,00409 34,8

OO Bl W N

Spruce | 0,00467 43,6 0,00451 40,2 0,00386 32,3

After analyzing the test results (Fig. 1,2,3) and Table 1, we conclude that
with increasing age, the strength and deformability of wood also increases.

Conclusions

1) the technique of experimental researches of coniferous and deciduous
species of solid wood of different age at a rigid mode of tests is developed;

2) for the first time complete diagrams of wood deformation of different
ages were constructed;

3) it was found that the age of wood directly affects the strength and
deformability of solid wood.
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