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PaccmoTpena akTyanmbHas AT J€CHOI oTpacnu mpoOiemMa JeCOBBIPAMIUBAHKS C MPOTHO3UPYEMbBIM TEXHUYECKHM
KaueCTBOM JPEBECHHBI, BKIIIOYAIOIIEM BBICOKHE (PU3HKO-MEXaHUIECKHe CBOicTBa. B paboTe mpeanokeH anropuT™ KOMILIEK-
CHBIX MCCIIETOBaHUN OMO(DHU3NIECKUX U aKyCTUUECKHX MCCIEIOBAHUN APEBECHHBI B CTBOJIOBOM YacTH JiepeBa, KPOHE U CEsTH-
[[ax C [eJbI0 YCTAHOBICHNS! KPUTEPHEB INPOTHO3HMPOBAHUS TEXHUUECKOTO KauecTBa MPUBOMHOTO U MTOCAOYHOTO MaTepHaa,
KOTOPBII pa3zieneH Ha 1Ba OOJIBIINX 3Tara: MOoNeBbIe U TabopaTopHbIe HccnenoBaHus. [IoqpoOHO H3TI0KEHBI OCHOBHBIE TAIIBI
HCCIIEA0BAaHNH, BBIMONHAEMBIE ONEPAI[MN U IIPUEMBI, a TAKXKE MPENIOKEHBI TEXHUUECKHEe CPECTBA Ul Pealn3alliy JaHHbIX
paboT. B kagecTBe KpUTEPUEB OLEHKH HCHONB3YIOTCS MAaKPOCTPYKTYpPHBIE MOKa3aTeaH (CPeaHssl MHPUHA TOAUIHOTO KOJIb-
11a, TPOIEHT MO3AHEH APEBECHHBI, KOJIUUECTBO TOAUYHBIX KOJEI[), IPOYHOCTh, TUHAMHUUECKUH MOMY/Ib YHPYTOCTH, HHU3MIASL
coOcTBeHHAs yacToTa KoiaebaHuii 0Opasiia KOHCOIBHOTO KperteHus. Ha ocHOBE TEOpPEeTHIEeCKOTo MCCIETOBAHUS U aHAIU3a
00BEKTHBHBIX METOZOB U CPEJICTB AUATHOCTHUKH MPEIIOKEHBI HOBOE YCTPOHcTBO PezoHaHc-4 i Hepaspymaromeil paHHel
JMaTHOCTHKU TEXHUUECKOTO KaueCTBa MOAPOCTA, MO3BOIAIOMINE ONTHMU3HPOBATh IIPOIECC OMPEIEICHHUSI CBOHCTB JPEBECHHBL.
Pazpaborano HoBoe yctpoiictBo YH/IIIC-1 myst Hepaspymiaromeil JHArHOCTHKU (PU3NKO-MEXaHHMYECKHX CBOHCTB JIPEBECH-
HBI IO BEJTMYMHE CONPOTUBIICHUS CBEPIICHUIO, HETIOCPEACTBEHHO B JICCHBIX YCIOBHAX Oe3 pyOKH JepeBa C OTHOBPEMEHHBIM
M3BJICYCHUEM KEPHA JUIS JAIbHEHIINX UCCIeOBAaHUNA. YCTPOICTBA BBIIIOJIHEHBI HA 0a3e aKKPEAWTOBAHHOW HAa TEXHUYECKYIO
xomnereHTHOCTH B cucteme ['OCT P mabopaTopuu KBaTUMETPUN PE30HAHCHOM peBecHHbI [10BOKCKOTO TOCYIapCTBEHHOTO
TEXHOJIOTHUECKOTO yHUBEpCUTETA. [IpeanoxkeHHbI MeTo O3BOIAET ¢ HAMMEHBIINMHI TPYAOBBIMU U MaTe€pUaIbHBIMH 3aTpa-
TaMu TIPOU3BECTHU MPEABAPUTENBHYIO TEXHUUECKYIO TACIOPTH3AIMIO IPEBOCTOS 0e3 pyOKN MOIETbHBIX 1€PEBbEB, X TPETIEB-

KU, IEPEBO3KHU, PACTIMIIOBKUA Ha JOCKHU U U3TOTOBJICHUA U3 HUX CTaHAAPTHBIX 06pa3u03.
KiroueBrie cimoBa: TEXHHYECKOE KaueCTBO JAPEBECUHBI, (bI/ISI/IKO-MexaHI/I‘IeCKI/IC CBOﬁCTBa, KOMIIJICKCHBIC MCCJIEA0BA-

HUSI, Hepa3pyIaromas ANarH0CTUKA, KPUTEPHH OIIEHKH.

HACTOsILIIEE BPEMs B JIECHOM OTPaciu OCO-

OyI0 aKTyaJlbHOCTh NMPUOOpEN BOMPOC KBa-
JUMETPHUYECKON OLIEHKHM KayeCTBa JIPEBECHUHBI C
YUETOM BO3POCHIMX TpeOOBaHUI Kak MOTECHIIHU-
aJIbHOTO CHIPbsl ¢ HEOOXOAUMBIM Habopom (u-
3MKO-MEXaHUUYECKUX MOKa3aTeseil, 0COOEHHO Ha
KOPHIO, ITPUYEM, HE TOJIBKO B TEXHUUYECKH 3pe-
JIBIX JIPEBOCTOSIX, HO B PaHHEM BO3pacTe B CTa-
JIMM TIOAPOCTA.

OnHako peanu3zanys KBaIMMETPHUUECKOTO
MOJIX0/1a 3aTpyJHEHa Mo psity npuduH. Bo-mep-
BbIX, HCKYyCCTBEHHOE JIECOBO300HOBIJIEHHE ceifuac
OpPUEHTHUPOBAHO B OCHOBHOM Ha YCKOPEHHOE I10-
Jy4yeHue Oosblel 6uomMaccel, 4To yacto (popMu-
pYeT JpeBecHHy ¢ MEHbLIEH INIOTHOCTHIO U TOHU-
YKEHHOM KECTKOCTBIO U IIPOYHOCTHIO. BO-BTOPBIX,
MIPAKTUYECKH HE YUUTHIBAETCS IMOTEHIUAIBLHOE
TEXHUYECKOE KAaueCTBO M0OCAJI0YHOIO Marepuasa
1 IPUBOMHOTO MaTepuaiia (KpOHE U CEsSHIax).

[Ton «TeXHUYECKUM KaueCTBOM» MPUHS-
TO MOHUMAaTh (YPU3UKO-MEXaHUUYECKHUE CBONCTBA
JPEBECHHBI, KOTOPHIE B OCHOBHOM OIIPEEIISIIOT-

48

Cs C TIOMOINIbIO pa3pyIIAIOIIMX METOAOB UCIBI-
tanust Ha ocHoBe ['OCT cepum 16483, mist yero
TpeOyercs pyOka nepeBa, M3rOTOBJICHHE CTaH-
JApTHBIX 00pPa3IoB JAPEBECUHBI, NX KaIHOPOBKA
u T. 1. [1-5]. OT00p MaTOYHUKOB, KOTOPHIE UT-
paroT KIIIOYEBYIO POJIb B MOBBIIMIEHUH Ka4eCTBa
BBIPANIUBAEMON JPEBECHHBI, MPOU3BOIUTCS TIO
BHU3YaJIbHO-MOP(OIOTHIECKUM TPU3HAKAM, HO
BHEIIHHUI BUJ HE BCEra rapaHTUPYeT, YTo Jipe-
BecHHa OyneT 001a1aTh BRICOKUMU TEXHHUUECKH-
MU XapaKTePUCTUKAMHU.

Jns pemieHust JaHHOTO BOMpOcCa Mpe-
JaraeTcsi MpOBEJICHNE KOMIUIEKCHBIX OMO(U3u-
YECKUX U JCHAPOAKYCTUYCCKHX HCCIICIOBAHUM
JPEBECHHBI B CTBOJIOBOM YacTH JIepeBa, KPOHE
U CesHIAaX C IeJIbI0 YCTAHOBJICHUS KPUTEPH-
€B TPOTHO3MPOBAHUS TEXHUYECKOTO KadeCTBa
NPUBOMHOTO W TMOCAJOYHOTO Marepuana. Aj-
TOPUTM M TEPEeUYeHb MpPEeIaraeMbIX HCCIEIO0-
BAHWH, BKJIIOYAIOIIMI MPOBEACHUE HCHBITAaHUN
JIPEBECHHBI B JBYX HANpaBICHHUSIX — IOJIEBBIX
U 1a0OpaTOPHBIX, MPEJCTABICH HA PHUCYHKE U
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TaOnuia
9Tansl NPOBEACHUA KOMIIJICKCHOI'0O UCCJICAOBAHUA
Stages of a comprehensive study
Oransl Onepanuu ITpuemsl O6opynoBanne
1. moneBbIE 1. u3psATHE O0pa3ma IpeBecuHsbl. | 1. M3roToBIeHHE 00PA3IOB resistograph
HCCIIEeIOBAHUS 2. TMarHOCTUKA MEXaHUIECKUX 2. KaInOpOBKa U MapKHPOBKA (pe3uctorpad)
CBOWCTB JIPEBECHHBI 3. aHaTM3 MEXaHUYECKHUX CBOICTB yHarmc-1
1o rpaduram TIBM
2. naboparopHbie 2. orpezieneHue GU3MIECKUX 1.u3MepeHne reoMeTpHYECKIX MITAaHTCHIUPKYITh
HCCIIEOBaHUS NoKazaresei JpeBecHHbI pa3MepoB MHUKpPOMETP
2. onpesiesieHHe Macchl U pacyeT BECHI
TUIOTHOCTH, BIIQKHOCTH KaJIbKYJISATOPD
3. onpesiesieHre 1. onpenenenre MUPUHBI AIEKTPOHHBIN
MaKpOCTPYKTYPHBIX ITOKa3aTelel | TOAMYHBIX CIOCB JICHIPOMETP
2. onpeJeNieHre poIeHTa TIBM
CoZIep KaHuUs TIO3THEH IPEBECHHBI
4. orpezesieHNe aKyCTHIECKIX 1. ycranoBka obpasua B yCTaHOBKa «pE30HaHC-
nokasaresneit YCTPOHCTBO 4»
2. onpeieNieHue Pe30HAHCHON
Y4aCTOTBI I19BM

B Tabnuue. J{ns peanusanuy KOMILJIEKCHBIX HC-
CJICZIOBaHMI B JIaOOPATOPUM KBAJTMMETPHUHU JIpe-
Becunsbl [II'TY pa3pabotanbl cOOTBETCTBYOIINE
YCTPOICTBA, MO3BOMSIONINE B ONMEPATUBHOM pe-
KUME C BBICOKOWM TOUHOCTBIO IIPOBOJUTH UCIIBI-
TaHUsl, COXpaHss MPU ITOM KU3HECTIOCOOHOCTH
pacTyumux aepeBbeB [6—8].

[loneBble MccnenoBaHus NpeaycMaTpu-
BalOT ONpeZiesieHNe KauecTBa JPEBECUHBI Hepas-
PYLIAIONIMM CIIOCOOOM IO MPOYHOCTH U MAKPO-
CTPYKTYPHBIM [TOKa3aTEIISIM.

[ToneBble vccnen0BaHUS 3aKIIIOYAIOTCS B
Hepa3pylIaied JUarHOCTUKE MEeXaHUYECKUX
CBOMCTB JPEBECHHBI, KOTOPBIE OIPEAEISAIOTCS
10 BEJIMYMHE CONPOTUBIICHUS CBEPJICHHUIO C Of-
HOBPEMEHHBIM H3BIIEUCHHEM M3 JIepeBa KepHa
¢ nomoureo ycrpoiictea YHIAIIC-1 (puc. 1a).
VYCTpoicTBO BKIIOYAET MEPHYIO BUIIKY 11 (DUK-
caluy Ha CTBOJIe, OypoBO€ yCTpOICTBO, pado-
YUM OpPraHOM KOTOPOTO SIBJISICTCS OB Oypas,
a TakKe IMPOrpaMMHO-aINapaTHbI KOMILUIEKC C
WCTOYHHMKOM NuTaHus. Ha qanHoe ycTpoicTBo U
croco0 1ojiaHa 3asBKa Ha MaTEHT.

JlaGopaTopHbIe HCCIEAOBaHUS BKIIOYA-
0T OTIpe/ieNieHUe IEHAPOaKyCTUYECKUX CBOWCTB
JPEBECUHBI C TOMOIIBIO ycTpoiicTBa Pe3onanc-4
(puc. 16) u snekTpoHHBIN neHapomeTp (puc. 1B)
[9, 10].

JlenipoaKycTu4ecKkue U3MepeHus ¢ 1o-
MOIIBIO ycTpolcTBa Pe3onanc-4 3akitodarorcs B
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onpeAeNieHu! TMHAMUYECKOTO MOYJIS YIPyTroc-
TH T10 TTapaMeTpaM U3TUOHBIX KoslebaHuit oopas-
11a KOHCOJILHOTO KPeTUIeHUsI 10 (hopmyIie
E  =64ntp £ Ja‘d,
rme £~ — NMHAMMYCCKHIl MOAYIb YIPYrocTH
IOnra, Mlla,
p — IJIOTHOCTh 00pasia, Kr/m?
f— cobcTBeHHas (pe30HAHCHAS 9acTOTa) 00-
pasua, I,
@, — BOJIHOBOE YHCJIO JIsl OCHOBHOW MOIbI
konebanuii, papuoe 1,875,
[ — nmuHa oOpasia, M,
d — muametp oOpasia, M.

[TonHoe omucanue METOAMKH MPOBEJE-
HUS JIEHIPOAKYCTUYECKUX MCTIBITAHUNA HU3JI0XKE-
HO B pabotax [3, 4].

DNEKTPOHHBINA JCHIAPOMETP CIYKUT IS
ompeneseHUsT MaKpPOCTPYKTYPHBIX aHAJU30B
JIPEBECHHBI B JTAOOPATOPHBIX YCIOBHSIX C MaK-
CHUMAJIbHOM aBTOMaTu3aluel mpolecca u3Me-
peHUl W TIONy4YeHUs] TOTOBBIX 0OpaOOTaHHBIX
pesynbratoB. PaspaboranHas Ans AeHIpOMETpa
cnenuanbHas DBM-matdopma MO3BOISET OA-
HOBPEMEHHO TMOTy4YaTh HHPOPMAITUIO O CIEAYIO-
HIMX TapaMeTpax o0pasia: CpeaHssi HIUpUHa To-
JUYHOTO KOJIbIIA, MPOLEHT MO3HEN JPEBECUHBI,
KOJIMYE€CTBO TOAUIHBIX KoJIell [S].

[IpemyaraeMplii  KOMIUIEKCHBIM — TTOA-
XOJI SIBJISICTCSI HauOoJjiee MPaKTUYHBIM, TaK Kak
MO3BOJISIET OMPENETUTh TEXHUYECKHE XapaKTe-
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ITIOJICBEBIC

KomnnekcHble
uccnepoBaHus

nadoparopHEle I

Pucynok. CTpykTypHas cxeMa KOMIUIEKCHBIX HCITBITaHui. a) yerporictBo YH/IIIC-1 6)Ycranoska Pe-

30HaHC 4; B) DIIEKTPOHHBIN ICHIPOMETP

Figure. Block diagram of complex tests. a) The device UNDPS-1 b) Setting Resonance 4;

¢) E-dendrometr

pUCTHKH 00pa3LoB pa3HON (OPMBI M MaJIOTo
nuamertpa. JIaHHBII METO OTHOCUTCS K Hepas-
PYLIAIONIEMY U CITy’KUT OCHOBOH JUIsl YCTaHOB-
JICHUS U KOPPEKTUPOBKU KPUTEPHEB MPOTHO3M-
POBaHMS TEXHUYECKOTO KauecTBa MPUBOMHOTO U
M0CaIoYHOr0 MaTepuasia. B Hacrosiiee Bpems
MIPOBOJMTCS arpoOaIysi yCTPOWCTB M METOAMK B
TMIOJIEBBIX YCJIOBHSIX Ha 0a3e apXMBHO-MAaTOYHOM
TUTAHTAIlMM Y4eOHO-OIMBITHOTO JiecxXo3a U OoTa-
HUYECKoro cajia [ToBOImKCKOTO ToCy1apCTBEHHO-
r'O TEXHOJIOTUYECKOTO YHUBEPCUTETA.

[lepBble pe3ynbTaThl, MOJYyYEHHBIE C
MOMOIIFI0 HOBOTO YCTPOMCTBA, JOKA3BIBAIOT
HaJlUuue JOCTOBEPHBIX B3aUMOCBS3EH MEKIY
(bU3UKO-MEeXaHUYECKIUMH U IEHPOaKyCTHYEeC-
KHMH TT0Ka3aTeIsIMU JIPEBECUHBI B CTBOJIOBOM
4acTU U KPOHE JIepeBa, YTO OTKPHIBAET HOBbBIC
BO3MOKHOCTH Hepaspylalolied 3Kcrupecc-
JTUArHOCTUKHA TEXHUYECKOTO KadecTBa W Iie-
JIeBOTO 0TOOpa (BBIPAIIMBAHHUIO) JIPEBECHHBI
JUTSL TIOJIyYEHUsI COPTUMEHTOB CHEIUaIbHOTO
Ha3HAYCHUS.
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INTEGRATED ASSESSMENT OF THE TECHNICAL QUALITY OF STANDING WOOD
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The article deals with a relevant for the forest sector problem of growing forests with predictable technical wood quality,
i.e., with high physical and mechanical properties. In this paper we propose an integrated algorithm of biophysical and acoustic
studies of wood in the stem area of a tree crown and that of seedlings to establish criteria for predicting the technical quality of
graft material and planting material; the research has been divided into two major stages: field and laboratory studies. The main
stages of the research, i.e., operations and techniques, have been described in detail and certain technical means to carry out this
work have also been proposed. The macro-structural indicators (the average growth ring width, the percentage of late wood, the
density of annual rings), strength, dynamic modulus of elasticity, the lower natural frequency of a sample have been used as the
evaluation criteria. On the basis of theoretical research and objective analysis of methods and means of diagnostics a new device
Resonance-4 for non-destructive early diagnosis of the technical quality of undergrowth has been proposed to optimize the process
of determining the wood properties. A new device UNDPS-1 has been developed to carry out non-destructive diagnostics of
physical and mechanical wood properties by measuring the resistance to drilling, directly in the forest without felling a tree with
simultaneous extraction of the core for further research. The device is made on the basis of accredited for technical competence in
the GOST R system of the laboratory of Qualimetry resonant wood at Volga state technological University. The proposed method
allows to produce advanced technical certification of forest without felling model trees, logging, transportation, sawing boards and
making them standard samples with the lowest labor and material costs.

Keywords: technical quality of wood; physical and mechanical properties; complex research, non-invasive
diagnostics; evaluation criteria.
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