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Al. /lucepTamuoHeH TPYyA 3a NMPHCHKIAaHe HA 00pa3oBaTelHA W HAYYHA CTeleH
»1OKTOP*

Al.1. Amanacos, B. 2014. H3creosane excnioamayuoHuume noxkazamenu Ha MOOUIHU
xopuzonmanuu 6anyusu. Jlecomexnuwecku ynusepcumem, Coghus. 198 cmp.

Pesrome: M3BBbpHICHO € €KCIIEPUMEHTAIHO U3CJIECIBAHE BbPXY BJIHMSAHHUETO HA HSIKOWU OT
OCHOBHUTE (haKTOpH (BUCOYMHA Ha psi3aHe, JbPBECEH BUJ, IPEIBAPUTEIHO OI'bBAHE HA JICHTATa,
BUJ] ¥ [TOJIFOTOBKA Ha PEXELUsl HHCTPYMEHT U CKOPOCT Ha MOJaBaHEe) BbPXY €KCIIJI0ATallMOHHU
MOKa3aTeIy KaTo MOIIHOCT, TaHTEHIMallHA CHJIa Ha ps3aHe, crnenuduuHa paboTa Ha ps3aHe,
KPUTUYHATA TaHTE€HLMAJIHA CWJIA, Pa3XOJ Ha EJIEKTPOCHEPIHsl, IPOU3BOIUTEIHOCT, I'PalaBocCT,
TOYHOCT Ha hopMarTa u pa3MepuTe Ha pa3KposiBAaHUTE (PacOHHPAHU MaTepUAIIH.

CpcTaBeH € TEOPETHUEH MOZEN 32 BBTPEUIHO CTATUYHO HEONIPEAECIUMOTO OITBHOBO YCUIIHE
B JICHTOBHUTE TPHOHU 32 MOOWIHU xopu3oHTaIHU Oanmm3u (MXDB) u e paskpuTa BbTpeEIIHATa
CTaTHM4YHA HEOINPEAEIMMOCT Ha 3aTBOpPEHMs] My KOHTyp. Ha ocHoBata Ha pesyararure ca
pasriiejaHd OIbHOBUTE YCWJIMA B PpA3IMYHUTE YYacTbLIM Ha pEeXellus HWHCTPYMEHT H
HampexxeHusaTa ot Tsax. Cw3mameH e excel ¢aiin, upe3 koWTO 1a ce pemiaBaT aBTOMATHYHO
M3BE/IEHNUTE 3aBUCUMOCTU. Bb3 OCHOBa Ha MOJIY4YEHUTE CTOWHOCTH €A MOCTPOEHU OCLUIOrPaMU
Ha HaIpeXEHUATA 3a JIECHTOBMsI TpMOH Ha MXD U ca cpaBHEHM C Te3M 3a KJIACUUYECKH BEPTHKAJICH
OaHIuT.

N3cnensanu ca pexemure HHCTpymeHTH 3a MXb.

KarouoBn naymm: MobOunnun xopusoHtannu Oanuusu (MXDB), ekcrioaralinoHHU
IIOKAa3aTeJH, EKCIIEPUMEHTAIIHU U3CIIEIBAHUs, AbPBECHU TPYIIH

A study on operational indicators of mobile horizontal band saws

Abstract: An experimental study on the impact of some of the main factors (cutting height,
wood species, pre-tensioning of the band saw blade, type and preparation of the blade and feed
speed) over some operational indicators like cutting power, tangential cutting force, specific work
of cutting, critical cutting force, power consumption, productivity, roughness, accuracy of shape
and dimensions of the cutting materials was conducted.

A theoretical model of the statically indeterminate tensile force in the blades for mobile
horizontal band saws was formulated. The statically indeterminate problem of the closed contour
was solved as well. On the basis of the results, the tensile forces and the stresses at various sections



of the cutting tool are investigated. To solve the dependencies automatically an Excel file was
created. Based on the values an oscillogram for the stress in the saw blade of mobile horizontal
band saw was created. The results are compared with those for classical vertical band saw.

The cutting tools for mobile horizontal band saws ware investigated as well.

Key words: Mobile Horizontal Band Saws (MHB), operational indicators, experimental
studies, logs

B3. XaouauranuoHen Tpya — MoHorpadus

B3.1. Amanacos, B. 2023. Cunoso-kunemamuunu napamempu npu ¢pezosane Ha
O0bPBECUHA U BIUAHUEHO UM NPU NPOEKMUPAHe Ha pabomHu Opeanu Ha Mawunume, Mz0amencmeo
,Aeaneapo Ilpuma*, Cogus, ISBN 978-619-239-901-6, c. 160.

Pe3rome: B MoHorpadusra € u3BbpIICH KOHCTPYKTUBEH W TEXHOJOTMYEH aHalIM3 Ha
MaIlMHUTE, KOUTO C€ H3MOJ3BAaT 3a (pe30BaHE HA IbpPBECHHA. AHAJIM3UPAaHU ca ChHIIO
TEOPETUYHUTE U MPAKTUYECKUTE 3aBUCHUMOCTH IPU OIpeeisHe Ha KHHEMAaTUYHUTE M CHUIIOBO-
eHepreTuuyHuTe UM mapamerpu. [IpencraBenu ca romsm Opoil pe3ynTaTH OT €KCIepUMEHTATHH
U3CJeBaHUs, CBbP3aHU C KMHEMaTHKaTa, CHWJIMTE M MOILIHOCTTa Ha ps3aHe, Cenu(pUYHOTO
yCWJIME Ha ps3aHe U CHEelU(PUUHUS pa3Xxo] Ha eneKkTpoeHeprusa. Te ca cpaBHEHU C M3YHMCIECHU
CTOMHOCTH, KOMTO Ca [OJIy4YeHH Ype3 ChIIECTBYBALUTE B IUTepaTypara 3aBucuMoctu. [locouenu
ca M NpPeanojlaraéMUTE IMPUYMHU 3a I[OJyYEHUTE paIuku Mexay T1iax. Ha 0Ga3za Ha
eKCIIepUMEHTAIHUTE U3CIIe/IBAaHUS ca MPEAJIOKEHHU U TMala30HU Ha BapupaHe 3a U3CIIeIBaHUTE
napaMeTpH, KOUTo Ja ObAaT U3MOI3BaHU IIPY IPOEKTUPAHE HA PEXEIU U MoJaBallld MEXaHU3MHU.
AHanu3upaHu ca M ChILECTBYBAIIUTE MOAXOIU NMPU KOHCTPYUPAHETO UM, KaTo OT aBTOpa ca
MIPE/IJIOKEHU U alITEpHATUBHU 3aBHCHUMOCTH IPHU U300pa Ha IBUraTelNH, 3aBUKBAILN PEKEIIUTE
U T0/IaBalllUTe MEXAaHM3MHU Ha (pe30BUTE MAIIMHU. VI3BBpIIEH € M aHaIu3 Ha ChbBPEMEHHUTE
CAD/CAE cucremu, KOUTO MOTaT Ja C€ MPHIOXKAT MPH MPOCKTUPAHE U M3MUTBAHE KAKTO HA
MallMHUTE 3a (ppe3oBaHe, Taka U HaA JAbpPBOOOpaOOTBAIIMTE MalIMHM Karo Isuto. Ha 0Oa3za Ha
MIOJIYYEHHU PE3yJTaTH OT EKCIIEpUMEHTAIIHN U3CIeABaHMs € HAalpaBeHO IPUMEPHO KUHEMATUYHO,
CHWJIOBO M MOLIHOCTHO NMPOEKTHPAaHE HAa YHUBEPCAJIEH BaJIOB MOJABATEIIEH MEXaHU3bM, KaTo €
M3BbPIICHA U OLIEHKA Ha Pa3XOUTE 3a HETOBOTO KOHCTPYUPAHE.

KawuyoBn aymm: CHUIOBO-KMHEMAaTHUHHU MapaMmeTpd, ¢pe3u, aOpuXTH, LIpalfXMycH,
npoektupane Ha mamuan, CAD/CAE cucremu

Power-kinematic parameters in wood milling and their influence on the design of the main
mechanisms of the machines

Abstract: In the monograph, a constructive and technological analysis of the machines
used for wood milling is carried out. The theoretical and practical dependencies in determining
their kinematic and power-energetic parameters are also analyzed. A large number of experimental
research results related to kinematics, cutting forces and power, specific cutting resistance and
specific power consumption are presented. They are compared with calculated values obtained by
formulas available in the literature. The supposed reasons for the differences obtained between
them are also indicated. Based on the experimental studies, ranges of variation for the studied
parameters to be used in the design of cutting and feeding mechanisms are proposed. The existing
approaches in their construction were analyzed, and the author also proposed alternative



dependencies that can be used in the selection of motors driving the cutting and feeding
mechanisms of the milling machines. An analysis of modern CAD/CAE systems that can be
applied to the design and testing of both milling machines and woodworking machines in general
is also carried out. Based on the results obtained from experimental studies, an exemplary
kinematic, force and power design of a universal roller feed mechanism was made, and an
assessment of the costs for its construction was also carried out.

Key words: Power-kinematic parameters, milling machines, jointers, planers, machine
design, CAD/CAE systems

I'7. Cratuu wm jaokjgaam, nyOJMKYBAaHM B HAYYHH WU3AaHus, pedepuUpaHd U
HH/IEKCMPAHHU B CBETOBHOM3BECTHH 0a3M JIAHHM ¢ Hay4YHa uHGopmanus

r.7.1. Atanasov, V., Kovatchev, G., Todorov, T. 2023. Study of the influence of basic process
parameters on the roughness of surfaces during milling of Scots pine wood. Acta Facultatis
Xylologiae Zvolen. 65(2), ISSN 1336-3824, pp 89-98. DOI: 10.17423/afx.2023.65.2.08. ISSN
1336-3824. (Web of Science; SCOPUS, RG Journal Impact: 0.336, Q2)

Abstract: Experimental results in the processing of Scots pine (Pinus sylvestris L.). are
presented inthe paper. They were conducted under the manufacturing conditions. Three machines
areused — two jointers with different knife spindle designs and with flat knives and replaceable
rigid alloy plates — a helical cutter head, as well as a planer with flat knives. The measured
parameter is Rz, and an electronic profilometer was used to measure itsreading. The studies were
conducted using the method of planned two-factor regression analysis. The selected factors are
fundamental to the milling process — feed speed vs andr adial depth of cut a.. Their levels of
variation are determined on the basis of preliminary experiments, as well as the practical possibility
of their realization. The results obtainedwith all three machines do not exceed 45 pm, and the ones
for the planer make the strongest impression.

Key words: Roughness, jointer, planer, knife spindle, solid wood, Scots pine

Brusnue na ocnosnu napamempu Ha npoyeca Ha (peszosane 6bpXy cpanasocmma npu
obpabomeane Ha 651 OOp

Pe3rome: B myOnmkanmsara ca TpeNCTaBeHM EKCIEPUMEHTATHH pe3yiaTaTd Tpu
obpabotBane Ha 051 60p (Pinus sylvestris L.). Te ca nmpoBeneHH B HMPOU3BOJCTBEHH YCIOBUSL.
W3non3BannTe MammHU ca Tpu. /[Ba abpuxTa c pazinuyHa KOHCTPYKIHMS HAa HOXKOBHUS Ball — C
IUIOCKM HOXOBE€ M CbC CMEHSEeMM TBBPJOCIUIABHU IUIACTHHM, KOUTO Ca PA3IOJIOKEHH I10
XEITMKOUJATHU TIPOCTPAHCTBEHN KPHBH, KAKTO U MIPAXMyC C IUIOCKH HOXOBe. M3MepBaHUST
napameTsp € R; Karo 3a HEroBOTO OTYMTAHE € U3IOJ3BaH EJEKTPOHEH MpodHIOMEp.
N3crnenBanusTa ca MPOBEACHH 10 METOJa HA IUIAHUPAHMS IBY(DAKTOPEH PErpecHOHEH aHAIIN3.
N36panuTte (hakTOpH ca OCHOBHU 3a Ipolieca Ha (pe30BaHe — CKOPOCT Ha Mo/1aBaHe Vi U Je0ennHa
Ha pe3oBaHe de. TeXHUTE HUBA HA BApUPAHE ca ONIPEeNICHN Ha 0a3aTa Ha IPEIBAPUTEIIHH OITUTH,
KaKTO M Ha MpaKTU4YecKaTa Bb3MOXKHOCT 3a TAXHOTO peanusupane. [loxydeHute pe3ynraTv u npu
TPHUTE MAIIMHA HE HAAXBBPIAT 45 {m, KaTo OT TAX Hal-CHIIHO BIICUYATIICHWE NPaBAT TE3W 3a
mpanxmyca.

KuarouoBu nymm: I'panaBocTt, abpuxT, mpaiflxMyc, HO’KOB BaJl, MAaCUBHA IbpPBECHHA, 051
oop



I.7.2. Atanasov, V., Kovatchev, G., Todorov, T. 2022. Study of the influence of basic process
parameters on the roughness of surfaces during wood milling. 10" Hardwood Conference
Proceeding, ISBN 978-963-334-446-0 pp 242-250. DOI https://doi.org/10.35511/978-963-
334-446-0. (Web of Science)

Abstract: Experimental studies on the influence of basic factors of the milling process on
the quality of the obtained surfaces were carried out. These are feed speed vfand uncut chip
thickness ae. The place for conducting the experiments are real manufacturing conditions, the
machines used are two jointers with traditional straight knives (PAOLONI, PF415N) and with
helical cutterhead (ZMM STOMANA JSC, DMA 41L), and planer with straight knives (Steton,
S630). For the purposes of the experiment, a two-factor planned regression nanalysis was
performed. Preliminary experiments were also conducted to determine the appropriate ranges of
variation of the factors under study. The roughness results were measured using a Mitutoyo SJ-
210 electronic profilometer. The parameter taken into account was Rz. They show that in the
studied range the surface roughness rarely exceeds 50 um. Of interest is the roughness obtained
after processing with the planer. The reason for this is the way in which the feed motion is obtained
on these machines — through feed rollers, one of which is smooth and presses the work piece
against the surface that has already been processed. This results in smoothing out the unevenness
after the workpiece passes under the feed roller. However, a deterioration of the quality is observed
when the levels of variation of the studied factors increase. This means that part of the
deformations that result from pressing with the feed roller remain plastic, while others are elastic.
Based on the experimental studies, and with the help of specialized software QstatLab, graphical
dependencies were built and regression equations were derived that can be used to calculate the
roughness, depending on the parameters of the milling process, for all three studied machines.
Based on the results recommendations are also proposed.

Key words: Roughness, wood milling machines, cutting modes, beech wood

Brusnue na ochosnu napamempu Ha npoyeca Ha (pe3osare 6vbpXy cpanagocmma npu
obpabomeane Ha MacUBHa ObPBECUHA

Pe3rome: [IpoBeneHu ca eKCIIEpUMEHTATHH U3CIICIBAHNS OTHOCHO BIIMSIHHETO HA OCHOBHH
(dakTopu Ha Tmpolieca Ha Gpe30BaHe BbPXY Ka4eCTBOTO Ha MOJTy4aBaHUTE MOBBPXHUHU. TOBa ca
CKOpPOCT Ha TmojaBaHe Vi W JeOennHa Ha (pe3oBaHe de. MACTOTO Ha MPOBEXKIAHE HA
eKCIIEPUMEHTHUTE Ca PEaTHU MTPOU3BOJICTBEHH YCIOBHUS, a U3MOJI3BAaHUTE MALTMHU ca JiBa abpuxTa
— ¢ HOx0B Baj ¢ miocku HokoBe (PAOLONI, PF415N) 1 ¢ HOKOB Ball ChC CMEHSIEMH TJIACTUHHU
(ZMM STOMANA JSC, DMA 41L) u ¢ mpaiixmyc ¢ HOXOB BaJl ¢ IIIOCKH HOkoBe (Steton, S630).
3a 1menrTe Ha eKCIIEPUMEHTA € HalpaBeH IBY(PaKTOPEH IUIaHUPAH PErPEeCHOHCH aHAII3, KaTo ca
MIPOBEJICHU TPEABAPUTEITHH OMHUTH, C KOWTO Ja C€ OMPENeNsIT MOAXOMALIUTE TUama3oHH Ha
BapUpaHe Ha W3cieaBaHuTe (QaKTOph. Pe3ynraTuTe 3a rpanmaBoCcTTa ca U3MEPEHH C MIOMOIITa Ha
enekTpoHeH npoduiomep Mitutoyo SJ-210, karo e B3eT moja BHHUMaHUe mapameTbpbT Rz. Te
MTOKa3Bar, 4e¢ B M3CJICIBAHUS TUATIA30H IPAITABOCTTa HA MMOBBPXHUHUTE PSAIKO HAXXBBPIA S0 pm.
WuTepec mpencraBisiBa TpamaBOCTTa, KOSATO Ce€ MoilyuaBa ciieli oOpaboTBaHE C MIpalxmyc.
[IpuurHaTa 3a TOBa € HAYUHBT, IO KOMTO Ce TOJydaBa IOJIABATEIIHOTO JBIKEHUE TIPH TE3H
MalliHA — Ype3 MOJAaBaTeIHH BAIAIN, KaTO €IUHUSAT OT TAX € IIaJbK U MPUTUCKA JEeTaiisa 1o
MMOBBPXHUHATA, KOSATO Beue ¢ oOpaboTeHa. ToBa qoBekIa JI0 3arIaKAaHe HAa HEPAaBHOCTHUTE CIIE]T
MpeMHHABaHE Ha JIeTaiiia Mo MoaBaTeIHus BalsiK. BeIpeku ToBa ce 3a0ens3Ba BIOIIaBaHE HA


https://doi.org/10.35511/978-963-334-446-0
https://doi.org/10.35511/978-963-334-446-0

Ka4ecTBOTO IPH HapaCTBAaHE HAa HUBATa HA BapHpaHe Ha u3cineasanute ¢axropu. Toa o3HauaBa,
4e yacT OT AedopMalMUTe, KOUTO ca Pe3yiTaT OT IPUTUCKAHETO C MOAABATEIHUS BaISIK OCTaBaT
MJIACTHYHH, a JPYTU Ca CITaCTHYHH.

Ha 06a3a Ha ekcriepUMEHTAITHUTE U3CIIEe/IBaHUSA U C IOMOIITA Ha ClIENUaATIU3UpaH coPpTyep
QstatLab, ca nocTpoeHu rpaguyHE 3aBUCUMOCTH ¥ Ca U3BEICHU PETPECHOHHU YPAaBHEHUS, KOUTO
MoraT Ja Cce HM3IIOJI3BAaT 3a M3YMCIIIBAaHE Ha IpallaBOCTTa, B 3aBHCHMOCT OT IIapaMETPHTE Ha
mpolueca Ha (pe3oBaHE M 3a TPUTE HU3CIIEABaHM MallMHU. Bb3 OCHOBa Ha pe3yinTaTuTe ca
MPEII0KEHH U IPEITOPHKH.

KarwuoBu nymu: ['pamaBoct, ¢ppe30BU MaLIMHH, PeXXUMHU Ha psi3aHe, OyKoBa IbpBECHHA

I'.7.3. Atanasov, V. 2021. Experimental study in primary wood cutting with circular saw and
band saw machine. Scientific journal Innovations in Woodworking Industry and Engineering
Design, ISSN 1314-6149, 2021 (20): 73-81 (Web of Science)

Abstract: Experimental research on some performance indicators of a circular saw
machine (Kallion Konepaja Oy — Finland) for longitudinal cutting of logs were performed. The
accuracy of the machine operation and the roughness of the boards were measured successively.
For this purpose, the feed speed v/ was varied widely, from 4 to 100 m.min™. The test specimens
are of beech wood (Fagus silvatica L.). The research place was the manufacturing facility of
Pentop Ltd. — Varshets. The results were analyzed and compared with those obtained previously
with a band saw machine.

Key words: Circular saw machine, logs, surface quality, productivity

Excnepumenmannu uscied8anusi npu nbpeutHo paskposeane Ha Obp8ecUHa ¢ YUPKYIAPHA
Mawuna u banyue

Pe3tome: M3BbpiiicHN ca eKCTIEPUMEHTATHU U3CIICIBAHUS BBPXY HAKOHM CKCIIJIOATAIUOHHH
MOKa3aTely Ha IUPKYJsIpHA MalliHa 32 Ha/UIBKHO pa3KposiBaHE Ha 00JM IbPBECHU MaTepUallud
(Kallion Konepaja Oy — ®unnanaus). [locnenoBatenHo ca u3MepBaHU TOYHOCTTA Ha paboTa Ha
MalIHaTa ¥ TpaaBoCTTa Ha NOJydYaBaHWTEe (ACOHMPAHU MaTEepHaIM, KAaTo CKOpPOCTTa Ha
T10/1aBaHeE € M3MEHAHA B IUPOKK TpaHuIy — oT 4 1o 100 m.mint. OnutauTe 06pasiu ca o Gykona
awpBecunHa (Fagus silvatica L.). Msictoro 3a mpoBexaaHe Ha U3CIISIBAHUSITA € IPOU3BOICTBEHATA
6a3a Ha [lenmon EOO/] — rp. Bbpuien. Pe3yntaTu ca aHalu3upaHu U CPaBHEHH C MPEIXOIAHO
MOJTy4eHH 3a OaHIIMTOBA MaIlIMHA.

KawouoBu aymu: lupkynspHa mamivHa, IbPBECHH TPYIH, Ka4eCTBO HA MOBBPXHUHH,
MPOU3BOAUTEITHOCT

I'.7.4. Atanasov, V., Nikolov, P. 2021. A study on the effect of the bearing clearance of the
wheels on the movement of the band saw blade. Scientific journal Innovations in Woodworking
Industry and Engineering Design, ISSN 1314-6149, 2021 (20): 44-50 (Web of Science)

Abstract: The present work refers to verification of the axial run-out of the band saws
blades in band saw machines, as their geometric accuracy. It has been determined that the axial
force is applied when rotating the wheels by hand, which, in the presence of bearing clearances,



results in a displacement of the band saw blade in one direction for each complete rotation which
does not allow its geometric accuracy to be determined.

The effect of the bearing clearances of the wheels on the trajectory described by the back
part of the band saw blade is studied. The deflection of the crown of the guide wheels when
applying a force of 150 N in the direction of feed for worn and new bearings was measured, as
well as the displacement of the back of the band saw blade in this direction for these two bearings.
Displacement of 0.2 - 1.1 mm of the band saw blades in one direction has been detected for each
complete rotation which depends on the condition of the bearings. It is recommended that such
verification should be carried out on relatively new bearings and that no axial force will be applied
to worn ones.

Key words: Band saw machines, band saw blades, run-out of band saw blade, frontal run-
out

Hscnedsane na énusanuemo Ha xaabunume 6 Jacepume Ha JEeHMOBOOHUme KoJled 8bpXxXy
O0BUMNCEHUEMO HA IeHMOBUS MPUOH npu npoeepKka 3a ceomempudna novHocn

Pe3tome: Hacrosiiata paboTa ce oTHACS 3a MPOBEPKa Ha aKCHATHOTO OMEHE Ha JICHTOBHUTE
TPHOHM Ha OAHIIUTOBU MAIIKMHHU, KATO 4aCT OT TSAXHATA T€OMETPHYHA TOYHOCT. Y CTAHOBH C€, Y€
[IpH 3aBbpPTAHE HA JICHTOBOJHWTE KOJjiejia Ha pbKa Ce IMpHJara akCHajlHa CHJIa, BCICACTBHE Ha
KOSITO, IIPH XJTa0MHM B JIAr€pUTE CE CTHra J0 M3MECTBAHE Ha JIEHTOBHS TPUOH B €IHA ITOCOKA 3a
BCSKO HErOBO ITBHJIHO 3aBbpPTaHE, KOETO HE TMO3BOJISABA J1a CE YCTAHOBU HEroBaTa reOMETpHUYHATA
TOYHOCT.

W3cneaBaHo € ChIlo BIMSHACTO Ha XJIAOMHUTE B JIArepUTE HA JICHTOBOIHUTE KOJICNIa BbPXY
TpaeKTopHusATa, ONMMCBAaHA OT THJIHATA YacT Ha JICHTOBUS TPHOH. MI3MepeHu ca OTKIOHEHHATA Ha
BEHEIla Ha JICHTOBOIHUTE KOJIea py Ipuiarane Ha cuiia ot 150 N B mocoka Ha 1mo1aBaHeTO MPH
W3HOCCHU M HOBW JIarepH, KaKTO M M3MECTBAHETO HA THJIHATA YacT Ha JICHTOBUS TPUOH B TOBa
HampaBJICHUE 3a TE3U JIBE ChCTOSIHUS Ha JlarepuTe. Y CTAHOBCHM Ca M3MECTBAHMs Ha JICHTOBUTE
TPUOHH B €]THA TIOCOKA 32 BCSIKO TAXHO ITBJTHO 3aBbpTaHe B paMkutTe Ha 0.2 — 1.1 mm, B 3aBUCUMOCT
OT ChCTOSTHHETO Ha Jarepute. [IpernopbuBa ce TakaBa MPOBEPKaA Jia CE M3BBPIIIBA IIPH CPABHUTEITHO
HOBH JIarepy, a pU U3HOCEHHM JIa HE CE MpuJjIara akCHajaHa CUJIa.

K.TI]O‘IOBI/I JIyMH: BaHHI/IFOBI/I MalllMHHU, JIJEHTOBU TpI/IOHI/I, 6I/ICHG Ha JICHTOB TpI/IOH, YCJIHO
OueHe

I.7.5. Atanasov, V. 2021. Experimental research of the cutting force during longitudinal
milling of solid wood and wood-based composites. Acta Facultatis Xylologiae Zvolen. 63(2),
ISSN 1336-3824, pp 73-84. DOI: 10.17423/afx.2021.63.2.06 ISSN 1336-3824. (Web of
Science; SCOPUS)

Abstract: The paper presents experimental results concerning the influence of some
technological factors on the cutting force in longitudinal milling of oak (Quercus petraea), tropical
wood species — meranti (Shorea leprosula), koto (Pterygota macrocarpa) and widely used in the
furniture manufacturing wood-based composite materials such as MDF (Medium Density
Fibreboard) and plywood. In addition, the results are compared with previously performed studies
under the same conditions for wood species like beech (Fagus sylvatica L.) and white pine (Pinus
sylvestris L.). The factors studied are two: feeding speed and uncut chip thickness, as it is found
that the cutting speed has a lower impact and the optimum spindle revolutions are approximately



6000 rpm. The results show that the forces in plywood milling (maximum value = 46.9 N)
significantly exceed those of solid wood species such as beech (Fagus sylvatica L.) and oak
(Quercus petraea) (maximum values ~ 27.7 and 22.4 N). On their basis, regression equations that
allow the analytical determination of the target function are derived.

Key words: Wood shaper, milling, cutting force, solid wood, wood-based composites,
MDF, plywood

Excnepumenmanno uzcnedsane na cunama HA psA3ame npu HAOIBICHO (hpe3osane Ha
MAcU6Ha ObpBecUHA U ObPEECHU KOMNOZUMHU MAMeEPUATU

Pe3lome: B cratusta ca mpeacTaBeHM EKCIEPUMEHTAIHU PE3YNITaTH 3a BIUSHHETO Ha
HSKOM TEXHOJOTMYHH (aKTOpPH BBPXY CHJIATa Ha ps3aHE NPU HAIIBKHO (Ppe3oBaHe HA b0
(Quercus petraea), Tpomuueckd IbpBeCHH BHI0Be — MepanTu (Shorea leprosula) u koto
(Pterygota macrocarpa), KakTo ¥ LIMPOKO H3MOJA3BAaHUTE B MEOEITHOTO MPOU3BOJCTBO
KOMITO3UTHH AbpBecHU MaTepuanu katro MDF u mmepruiar. OcBeH ToBa pe3yaTaTUTe ca CpPaBHEHU
C TPEIXO/HO U3BBHPIICHHU M3CIICABAHUS TPU CHIIUTE YCIOBHU 3a JbpBECHUTE BUIoBe Oyk (Fagus
sylvatica L.) u 6su1 60p (Pinus sylvestris L.). M3cnensanute hakropu ca qBa: CKOPOCT Ha [0JaBaHEe
U 1bI00YMHA Ha (Ppe3oBaHe, ThH KaTO CE YCTAHOBHU, Y€ CKOPOCTTA Ha psA3aHE OKa3Ba MO-HUCKO
BJIMSIHME M ONTUMAJIHATA CTOMHOCT 32 YECTOTa Ha BBPTEHE HAa BPETEHOTO € npubiausutenno 6000
mint, PesynratuTe nokaspar, uye CHIMTE Mpy (Gpe3oBaHe HA IINEPIUIaT (MAKCHMATHA CTOMHOCT ~
46.9 N) 3HaYMTETHO HA/[BUIIABAT TE€3H MPH TBHPIUTE IHPBECHH BUOBE OYK U Ab0 (MaKCHMAaIHH
cToiiHOoCTH =~ 27.7 1 22.4 N). Ha Ts1xHa 6a3a ca u3BeJIeH! PErpPECUOHHN YpaBHEHUS, T03BOJISIBAILIN
AQHAJTMTHYHOTO OTIPE/ICISIHE Ha 1ieieBaTa (PyHKIHSI.

KarwuoBu nymu: YHausepcainHa ¢pesa, Gppe3oBane, cuia Ha psi3aHe, MACUBHA IbPBECHHA,
KOMITO3UTHHU MaTepHalid Ha IbpBecHa ocHoBa, MDF, mmepruiar

I.7.6. Kovatchev, G., Atanasov, V. 2021. Determination of vibration during longitudinal
milling of wood-based materials. Acta Facultatis Xylologiae Zvolen. 63(1), ISSN 1336-3824,
pp. 85-92. DOI: 10.17423/afx.2021.63.1.08 ISSN 1336-3824. (Web of Science; SCOPUS)

Abstract: The study of vibrations during the operation of the cutting mechanism in a
woodworking shaper is presented in the paper. Wood-based details used in the furniture
manufacturing like plywood and medium-density fibre board (MDF) were milled. The
experiments were performed using the universal milling machine with lower spindle position FD-
3 located in a laboratory at the Department of Woodworking Machines, University of Forestry —
Sofia. Vibration velocity was measured using a specialized device model Bruel &Kjaer Vibrotest
60 at 6000 min rotation frequency. The exact vibration state measurements were made in two
mutually perpendicular directions (Ax and Ay). On the basis of the experiment, regression
equations were developed. Determination of the influence of feed speed U (from 2m-min* to 10
m-min’t) and milling area 4 (from 48 mm? to 144 mm?) at the vibration velocity V mm-s™ (r-m-s)
was performed by conducting planned two-factor regression analysis. The vibration velocity
values at the point Ax were from 1.85 mm-s™ to 2.76 mm-s™, and at the point Ay were from 1.75
mm-s™ to 2.97 mm-s . The measured roughness Rz of the test specimens was from 20 um to 157
um. The investigation results can be used as a base for making some recommendations concerning
an increase in reliability of the wood shapers as well as the accuracy and quality of their production.

Key words: MDF, plywood, milling, cutting mechanism, vibrations



Onpedensine nHa subpayuume npu HAOILICHO pe3osane Ha Mamepualy Ha ObpPEecHd
ocHosa

Pe3rome: Crartuara mpezacraBs H3CleBaHEe Ha BHOpanuuTe MO BpeMe Ha paboTa Ha
peXelus MeXaHu3bM B AbpBooOpadoTBaia ¢ppesa. Dpe3oBaHu ca AeTailau Ha IbpPBECHA OCHOBA,
M3IIOJI3BAaHN B MEOETHOTO MPOM3BOJACTBO KAaTO INMEPIIIaT U IUIOYH OT JABPBECHU BJIAKHA ChC
cpeana mibtHOCT (MDF). EkcriepumenTuTe 0sXa M3BBPIINEHH Ha YHHBEpcaiHa (pe3a ¢ IT0JIHO
pasnonoxenue Ha BpereHoTo DJ[-3, KoATO ce Hamupa B JabopaTopusi KbM Kareapa
»J'bpBO0OpadoTBamny MamuHu “B Jlecorexunuecku ynuBepcuter — Codusi. Bubpockopocrtra €
M3MepeHa Che crieruanusupan ypea moaen Bruel & Kjaer Vibrotest 60 npu yectora Ha BbpTEHE
6000 min!. ToukuTe Ha W3MepBaHE HA BUOPALMMTE ca B JBE B3aHMHO IEPICHINKYJIAPHH
Hanpasnenue (AX u Ay). Ha 6a3zata Ha excriepiMeHTa ca pa3pabOTeHH PErPECUOHHU yPaBHEHHS.
Onpe/ensHeTo Ha BIUSHUETO Ha ckopocTTa Ha nogasade U (ot 2m/min 1o 10m/min) u niomra
Ha dpesopane A (0T 48 mm? 10 144 mm?) Bepxy BubpamuonHara ckopoct V mm/s? (r-m-s) ce
W3BBPIIBA Ype3 MPOBEXK/IaHE Ha IIIAHUPAH IBY(HAKTOPEeH perpecuoHeH aHanu3. CTOMHOCTUTE Ha
BHOpAIIMOHHATA CKOPOCT B Touka AX ca ot 1,85 mm/s™ 10 2,76 mm/s?, a B Touxa Ay ot 1,75 mm/s°
! 10 2,97 mm/s?. Usmepenara rpanasoct Rz Ha npo6uuTe 06pasuu € ot 20 pm g0 157 pm.
Pesynrature OT M3cienBaHETO MOrar Ja Ce€ M3MOJI3BAaT KaTO OCHOBA 32 M3TOTBSIHE HA HSIKOH
MPEMOPbKH OTHOCHO TOBMILIABAHETO Ha HAAECKIHOCTTAa Ha ()PE30BUTE MAIIUHU KaKTO U Ha
TOYHOCTTA U KQ4€CTBOTO Ha 00pabOTEeHU JeTaIu.

KmrouoBu nymu: MDF, mmnepruiar, ¢ppe3oBaHe, pekel] MEXaHu3bM, BUOpAIIUu

I.7.7.Vlasev, V., Atanasov, V., Kovatchev, G. 2019. Determination of the Values of the Cutting
Forces on a Wood Shaper with Lower Spindle Position. 30" International Conference on Wood
Science and Technology - ICWST 2019. pp 215-220. ISBN: 978-953-292-059-8. (SCOPUS)

Abstract: In this paper a study of certain factors influencing the cutting forces of the
individual blades of a woodworking shaper’s cutting tool is presented. The reasons for the different
values of cutting forces are specified and justified as well. The main reason is the different radius
of cutting for each of the cutting edges of the tool. Also, the reasons leading to the difference in
radius of the cutting edges are discussed and analysed. As such are distinguished: sharpening
mistakes, radial runout of the spindle, looseness in the fitting between the spindle and cutting tool
and precessional movement of the cutting tool. A reasonable hypothesis to define the value of each
blade cutting forces regarding a tool with four blades with a theoretically calculated cutting force
(momentary maximum) is proposed. The study results are applicable to conduct an extensive
research in regard to the strength parameters, as well as the torsional vibration of the spindle caused
by the cutting mechanism in the woodworking shaper machine.

Key words: Woodworking shaper, cutting forces, cutting tool

Onpe()efz}me HA conemMurnama Ha cuiume Ha pA3AHE HaA d)p€3060 MAuwuHa ¢ OOJIHO
Pas3nojlodcerue Ha 6penteromo

Pe3ome: B Ta3u craTus € npeACcTaBEHO M3CIEIBAHE HA HIKOW (aKTOPH, BIHUSACIIN BbPXY
CHJIMTE Ha ps3aHe Ha OTJCIHHUTE OCTPHUETa Ha PEXEIl MHCTPYMEHT 3a YHUBEpcaaHa Qpesa.
YTOYHSBAT ce U Ce 0OOCHOBaBAT MPUYMHUTE 3a Pa3IHMUYHUTEC CTOMHOCTH Ha CHIIMTE HA ps3aHe.



OcHoBHATa MpPUYMHA € PA3IMYHUAT PAAUYC HA ps3aHE 3a BCEKH OT PEXemmuTe phOoBe Ha
uHCTpyMeHTa. ChIIO Taka ce OOCHKIAT M aHAIM3UPAT MPUYUHUTE, BOJCHIM 10 pa3jivKara B
paanycuTe Ha pexemure prOoBe. Kato TakmBa ce pasrpaHMdYaBar: TPEIIKK TPU 3aTOYBAHE,
pamuasHO OWEHE Ha BPETCHOTO, XJIAOMHM TP MOHTaKa HA PEXKEIUs HHCTPYMEHT BBPXY
BPETCHOTO W MPEIECHOHHO JBMKCHHE Ha pexenuss mHCTpyMeHT. [Ipemnara ce xumoresa 3a
OIIpEeJIeIISIHE Ha CTOMHOCTTA Ha CUJIMTE Ha Psi3aHe Ha BCEKH PeXell] PO MPH HHCTPYMEHT C YETUPH
OCTpHETa ¢ TEOPETUYHO M3UYMCIICHA CUJIa Ha ps3aHe (MOMEHTEH MakCHUMyM). Pesymnratute oT
W3CIICIBAHETO Ca MPWIOKHMHU 3a MPOBEXKIAHE HAa OOIIMUPHU W3CICIBAHHS 10 OTHOIICHHE Ha
SIKOCTHHUTE TTapaMETPH, KAKTO ¥ Ha yCYKBAIIIUTE BUOPAIIUU HA BPETCHOTO, MPUYUHEHU OT PEKEIIUS
MEXaHU3bM Ha IbpBOOOpaboTBamaTa dpesa.
KarouoBu nymu: YHauBepcanHa ¢pesa, Cuiin Ha psizaHe, peskel] HHCTPYMEHT

I.7.8. Vlasev, V., Kovatchev, G., Atanasov, V. 2019. Mechanism for Belt Sanding Machines
with a Fixed Bearing of the Sanding Belt and Eccentric Tension. 30" International Conference
on Wood Science and Technology - ICWST 2019. pp 221-224. ISBN: 978-953-292-059-8.
(SCOPUS)

Abstract: A low-cost mechanism for sanding machine has been developed, consisting
mainly of standard hot-rolled steel plates, made of structural steel. The construction is such that
for most of the elements and nodes high processing accuracy is not required and can be made in
small workshops and mechanical repair workshops. The mechanism is intended to be used by
small and medium-sized companies, but can also be used by other woodworking companies. It is
also suitable to be used as an additional mechanism for a single spindle moulder.

Key words: Sanding, belt sanders, milling machine

Mexanuzvm 3a nenmosu mﬂaﬁquamuHu C HenoosudicHa onopa Ha Jesmama u
EKCYEHNMPUYHO ONnveaHe

Pe3tome: Cob3maneH € HUCKOCTOMHOCTEH Miaidalnl MeXaHu3bM, KOWTO C€ CBhCTOU
MPEeIMMHO OT CTaHJApPTHU TOPEIIOBANIYBAaHU TNPOPMWIM OT KOHCTPYKIMOHHA CTOMaHa.
KoHcTpyknusTa € TakaBa, 4e 3a MO-TOJIIMATa YacT OT €JIEMEHTUTE M BB3IIUTE HE CE M3UCKBA
BHCOKa TOYHOCT Ha 00paboTBaHE U MOXe na Obae u3padoTeHa B MalKd PaOOTWIHUIU U
PEMOHTHO-MEXaHUYHU IIeXOBe. MEXaHM3MBT € TpeIHa3Ha4YeH Ja ObJIe M3MOJI3BaH OT MAJIKH
bupMH U TakuBa ¢ HUCKH (PMHAHCOBU BB3MOXKHOCTH, HO MOXE Ja C€ M3MOJ3Ba U OT APYrd
nbpBooOpadoTBaiy Gpupmu. Toll € NIPUTroAeH /1a ce U3MOI3BA U KaTO JOMBIHUTEIEH MEXaHU3bM
KbM (hpe30oBa MalluHa C JOJIHO PA3MOI0KEHHE HA BPETEHOTO.

KimrouoBu nymu: lllnaidane, nentoBu nuiapmammam, yHuBepcaiHa gppesa

I'.7.9. Atanasov, V., Kovatchev, G. 2019. Determination of the Cutting Power during Milling
of Wood-Based Materials, Acta Facultatis Xylologiae Zvolen. 61, Iss. 1, pp. 93-101 DOI:
10.17423/afx.2019.61.1.09 ISSN 1336-3824. (Web of Science; SCOPUS)

Abstract: Results of milling of wood-based materials used in furniture production like
plywood and medium-density fibreboard (MDF) are presented in the paper. The experiments were
performed using the wood shaper with lower spindle position FD-3 located in a laboratory at the
Department of Woodworking Machines, University of Forestry — Sofia. The input power to the



cutting mechanism was reported by measuring device US301EM — Unisyst Engineering Ltd. and
its software. Accordingly, a planned two-factor regression analysis was performed to determine
the influence of feed speed and cutting area. Following the experiment, regression equations were
developed. They can be used in the analytical determination of the influence of the factors
considered on the target function — cutting power. The results show that cutting power of the
plywood reaches significant values exceeding those of MDF and commonly used wood species
studied in previous research carried out by the authors.
Key words: MDF, plywood, milling, cutting power, power-energetic indicators.

Onpeoensane Ha MOWHOCMMA HA pA3aHe Npu hpe3osane Ha HAKOU KOMHOZUMHU ObPEECHU
Mamepuanu

Pe3ome: B cratusita ca mpeiacTaBeHU pe3ynTaTuTe Ipu (pe3oBaHe Ha yrnoTpeOsBaHU B
MeOeITHOTO MPOU3BOCTBO MaTepHaly Ha JbpBecHa ocHOBa karto mmepruiat 1 MDF. Onutute ca
U3BBPIICHH Ha YHUBEPCaIHa (hpe30Ba MaIIMHA C JOJTHO PA3OI0KEHHE HAa BPETEHOTO, KOSTO ce
Hamupa B JlabopaTopusi KbM Karenpa ,,/lbpBooOpaboTBamy MammHU “KbM JlecoTexHuyeckn
yuuBepcutet — Codus. C nomonira Ha u3mepsateneH ypea US301EM — Unisyst Engineering Ltd.
U copTyep KbM HEro € OTYeTEeHa BXOJIIIaTa MOIIHOCT Ha peXermuss MexaHu3bM. CHOTBETHO €
IPOBE/ICH MJIAHUPAH ABY(PAKTOPEH PErPeCHOHEH aHANIN3, YPE3 KOMTO € OIPEAETICHO BIUSHUETO Ha
CKOpOCTTa Ha TOjaBaHe W IuiomTa Ha (pe3oBaHe. Ha 0a3a Ha ekcrepuMeHTa ca W3BEICHH
PETPECHOHHN ypaBHEHHS, KOUTO MOTraT Ja C€ W3IOJ3BAaT NMpPHU AaHAIUTHYHO OIpeneissHe Ha
BIMSHUETO Ha pasrieKAaHUTe (AKTOPH BBPXY ILeneBaTa (DyHKIMS — MOIIHOCT Ha ps3aHe.
Pesynrarure mokasBar, ye mpu (pe3oBaHETO Ha IINEPIUIAT MOILIHOCTTA Ha pPsA3aHE JOCTHTra
3HAYUTEITHU CTOMHOCTH, KOUTO HaBuInaT Te3u Ha MDF 1 Te3n Ha uecTo H31mosi3BaHu B MEOSITHOTO
MIPOU3BOJICTBO JTbPBECHH BUOBE, POYYBAHU B MPEIUIITHN H3CIICABAHNS HA aBTOPUTE.

KawuoBn aymm: [IppBecHu kommno3utHu Mmarepuanu, MDF, mmeprnar, ¢pesosane,
yHUBepcasiHa (hype3a, MOIIHOCT Ha ps3aHe, CUIOBO-CHEPIreTUYHHU ITOKa3aTenn

I'.7.10. Atanasov, V., Kovatchev. G. 2018. Study of the Cutting Power in Longitudinal Milling
of Oak Wood. 29" International Conference on Wood Science and Technology - ICWST 2018.
pp 27-33. ISBN: 978-953-292-059-8 (SCOPUS)

Abstract: The cutting power in longitudinal milling with a universal milling machine when
processing oak wood experimental samples was determined. For this purpose, a planned two-factor
regression analysis was carried out. The factors whose impact was studied are feed speed and
cutting area. Accordingly, a modern device was used. It allows to measure the input power to the
cutting mechanism. The values obtained were processed using software products, and a regression
equation was obtained. It can be used to determine the impact of the factors considered on the
respective target function (cutting power). It also shows that, at the specific levels of the factors
studied, the milling area has a greater impact on the cutting power.

Key words: Cutting power, longitudinal milling, oak wood, power-energetic indicators

Uscneosane nHa mownocmma Ha pasamne npu HAOIbICHO hpezosare Ha 0bO08A ObPEECUHA

Pe3rome: OmnperiersieHa € MOIITHOCTTA Ha psi3aHe IPH Ha UIBKHO (hpe30BaHe C yHHBEpCaTHA
(dpe3oBa MalIMHA C JJOJHO Pa3NoOI0KEHHE HAa BPETCHOTO HA OMUTHU 00pa3uu oT Ak0. 3a menra e
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NpOBE/ICH IUTAHUpaH JBy(akTopeH perpecuoHeH aHaiu3. DakTopHTe, YHUETO BIUSHHE €
M3CIIEIBAHO, Ca CKOPOCT Ha IoJaBaHe M Iuionl Ha ¢pe3oBaHe. CHOTBETHO € H3IIOJI3BAH
CbBPEMEHEH M3MepBaTelieH ypes, /JaBalll Bb3MOKHOCT 33 OTYMTAHE Ha BXOJAIIAaTa MOIIHOCT Ha
pexenst MexaHu3zbM. [lomydenure cToiiHOCTH ca oOpaboTeHH ¢ momolnTa Ha COPTyepHH
IPOAYKTH KaTO € M3BEACHO PErpeCHOHHO ypaBHEHHME, KOETO MOXKE Ja C€ H3IOJI3Ba IpH
OIIpeZiesIHE Ha BIMSHHUETO HA Pa3IIekKIaHHUTE (AKTOPHU BBPXY CHOTBETHATa IIeJeBa (QYHKIIHS
(MomHOCT Ha psa3ane). To chIIoO MoKa3Ba, e MpU KOHKPETHUTE HUBA HA U3CIIeIBaHUTE (PaKTOPH,
IUIONITa Ha ()pe30BaHEe OKa3Ba MO-TOISIMO BIMSIHUE BPXY MOIIHOCTTA HA ps3aHe.

KawuyoBu aymm: MoIIHOCT Ha psi3aHe, CHJIOBO-CHEPreTHMYHH IOKA3aTeNd, HaIbKHO
(dbpe3oBane, 100Ba IHpPBECHHA

I.7.11. Kovatchev, G., Atanasov, V. 2018. Determination of Vibration during Longitudinal
Milling of Meranti and Oak Wood, 29" International Conference on Wood Science and
Technology - ICWST 2018. pp 109-115. ISBN: 978-953-292-059-8 (SCOPUS)

Abstract: This paper presents a study of vibrations during operation of the cutting
mechanism in a woodworking shaper. Details from different deciduous wood species, used in
furniture production, were milled. The exact determination of these regimes is important for the
introduction of adequate measures which can guarantee their exploitation. The investigation results
can be used as a base for making some recommendations concerning the increase of reliability of
the wood shapers as well as the accuracy and quality of their production.

Key words: Wood shapers, milling, cutting mechanism, vibrations

Onpedensine Ha mpenmenusima npu HaoIbICHO (hpe308ane Ha ObPEECUHA OmM MEPanmu u
0v0

Pe3tome: B HacTosmata craTusi € MpPEJCTaBeHO U3CJEIBaHE HAa BUOPALIMUTE B PEKEI
MEXaHU3bM IpHU paboTa ¢ abpBoOoOpaboTBama (pe3a. OOpaboTBaHM ca ACTAMIM OT Pa3TUYHU
IIMPOKOJIUCTHU JTHPBECHU BHJIOBE, YECTO HW3MOI3BAHU B MEOEITHOTO MPOM3BOJACTBO. TOYHOTO
ompesieNisHEe Ha PEKHMHTE Ha ps3aHE € BAXKHO 3a MpaBUIHATA €KCIUIOATAllMS HA TO3W THII
TEXHOJOTHYHO 0OopyaBaHe. Pe3ynrtatute OT M3CIeABaHETO ca MPHIOKHMH 3a (opMmupaHe Ha
KOHKpPETHH 000CHOBaHM MPENOPBHKU MPH €KCIIoaTalus Ha ¢ppe3oBure MavHu. [Ipenopbkure ca
OT HeChbMHEHA T0J13a 32 MMOBUIIIABAaHE HA HAJEKTHOCTTA, & EAHOBPEMEHHO C TOBA M HA TOYHOCTTA
1 Ka4C€CTBOTO HaA MPOAYKIHATA.

KuarouoBu nymm: YHusepcaina ¢pesa, ppe3oBane, pexell MexaHu3bM, BUOpaIuu

I.7.12. Atanasov V., Kovatchev, G. 2018. Determination of the cutting power in processing
some deciduous wood species, Hardwood Conference - Volume 8, ISBN 978-963-359-096-6,
ISSN 2631-004X, pp 53-54 (Web of Science)

Abstract: Experimental results in longitudinal milling of deciduous wood test samples,
which are used in the production of valuable frame furniture — Meranti (Shorea leprosula) and
Koto (Pterygota macrocarpa), are presented in the study. As an experimental unit a universal
milling machine FD-3 (Bulgaria) was used. It is located in the Woodworking Machines
Laboratory, University of Forestry — Sofia. The influence of some important factors on the cutting
process was reported — feed speed U and area of cutting A, over the input power of the cutting
mechanism and hence on the cutting power. An analysis of the results was carried out.
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Key words: Wood milling, milling machine, deciduous wood, power-energetic indicators

Onpedenane Ha MOWHOCMMA HA pA3aHe NpU pe3osane HA HAKOU WUPOKOIUCTHU
O0bpBecHU 8UO08e

Pe3tome: B crarusta ca mpencTaBeHH EKCIIEPUMEHTAHU Pe3yATaTH MHpPU HATBKHO
(dpe3oBaHe Ha 3arOTOBKM OT MIMPOKOJIUCTHH IHPBECHU BHUIOBE, KOUTO C€ H3IMOI3BAT IMPHU
MIPOM3BOJICTBO HA IIEHHU pPEIIeThbUYHU MeOeln — MepaHTu U KoTo. Karo omuTHa ycTaHoBka e
W3MOoNI3BaHa yHUBepcaiaHa ¢pe3oa mammua FD-3 (bearapus), kosTo ce Hamupa B 1abopaTopust
»JbpBo0OpadoTBanm MamuHu “, Jlecorexnmdecku yHuBepcuteT — Codusa. OTdereHO €
BIIUSTHUETO HAa BAXKHU 3a Ipolieca Ha psi3aHe (GakTopu — CKOpocT Ha monaBaHe U u rmom Ha
¢bpe3oBaHe 4 BBPXY BXOAsIIAaTa MOIIHOCT Ha PEXEIIMs MeXaHU3bM. V3BbpIlIEH € aHaau3 Ha
noy4yeHute pe3ynaratu. Ha TsaxHa 6a3a ca mpecTaBeH HSIKOU MPAKTUYECKU MTPETOPHKH.

KarouoBu nymm: ®pe3oBane, yHuBepcaiHa ppesa, HIMPOKOIMUCTHA IHPBECHHA, MOIITHOCT
Ha ps3aHe, CUIOBO-EHEPIeTUYHU MOKa3aTeNln

I.7.13. Kovatchev, G., Atanasov, V. 2018. Determination of vibration during milling
process of some deciduous wood species. Hardwood Conference - Volume 8, ISBN 978-
963-359-096-6, ISSN 2631-004X, pp 112-113 (Web of Science)

Abstract: This paper presents a study of vibrations during operation of the cutting
mechanism in a woodworking shaper. Details from different deciduous tree species, used in
furniture production, were milled. During the study some technological factors are being
addressed. The exact determination of these regimes is important for the introduction of adequate
measures which can guarantee their exploitation. The investigation results can be used as a base
for making some recommendations concerning the increase of reliability of the wood shapers as
well as the accuracy and quality of their production.

Key words: Wood shapers, milling, cutting mechanism, vibrations

Onpedenane na mpenmenuama npu )pe3o6ane Ha WUPOKOIUCMHA ObPEECUHA

Pe3iome: B cratusita ca npeacTaBeHH pe3yiTaTH 3a BUOpaLMUTE 1O BpeMe Ha paboTa Ha
nbpBooOpadoTBaiia ¢ppe3oBa MamnHa. Ope3oBaHu ca JETaliM OT MIMPOKOIMCTHA AbPBECUHA,
KOSITO C€ U3I10J13Ba B MEOETHOTO MPOoU3BOACTBO. I1o Bpeme Ha n3cieBaHeTo ce 00pbIlla BHUMaHHUE
Ha HSIKOW TEXHOJOTHYHH (pakTopu. Pe3ynratuTe OT U3CIEABAHETO ca MPUIIOKAMH 32 (GOpMHUpaHE
Ha KOHKPETHH 00OCHOBaHHU NPENOPBKH MPH EeKCIUIoaTalMsITa Ha TO3HM TUIl AbpBOOOpabOTBAIIM
MamuHU. [IpermopbkuTe ca OT HEChMHEHA II0JI3a 3a TOBHIIABAaHE HAa HAAEKIHOCTTA Ha
U3CeBAaHUTE MAalIMHM, a ChINO Taka M 3a MOAOOpsSBaHE Ha TOYHOCTTa M KauyeCTBOTO Ha
MPOYKIMSATA MIPU paboTa C TAX.

KarouoBu nymu: @pe3oBa MaiivHa, (ppezoBane, pexel] MeXaHu3bM, BUOpalluu

I.7.14. Gochev, Zh., Vukov, G., Atanasov, V., Vitchev, P. 2018. Study on the Power — Energetic
Indicators of a Universal Milling Machine. Scientific journal Innovations in Woodworking
Industry and Engineering Design. ISSN 1314-6149, e-ISSN 2367-6663. 1/2018. pp 18-24 (Web
of Science)
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Abstract: Experimental studies during milling of solid wood were carried out. The current
study was performed at the Laboratory of Woodworking Machinery, University of Forestry, Sofia.
The measurements were carried out using universal milling machine FD — 3 (ZDM — Plovdiv).
The correlations between fundamental factors influencing the milling process and target functions,
such as cutting force and power, specific cutting work, specific power consumption have been
investigated. On the basis of the analysis of the obtained results, practical recommendations have
been proposed.

Key words: Universal milling machine, cutting power, cutting force, specific cutting work,
wood milling

H3zcneosane 6vpxy cunogo-enepeemuunume nokazamenu HaA YHUBEPCAIHA Qpe306a
Mawuna

Pe3tome: V3BBpIICHN ca EKCIICPUMEHTAJIHHM W3CIEBaHHs NpH (pe30BaHE HA MAaCHUBHA
IbpBeCHHA. MSCTOTO 3a TMPOBEXAaHE Ha H3CIEABaHUATA € JlaboparopusiTa 1O
,»JbpBooOpadoTBamu Mammuau, Jlecorexuuyecku yHuBepcuter — Codusa. Karo omnutHa
yCTaHOBKa € u3noi3BaHa yHuBepcanHa ¢pesa @[ — 3 (3IM — Ilnomus). Uscnenana e
KOpeJanusaTa MeXIy OCHOBHU (PaKTOpH, OKa3Ballld BIUSHHE BBPXY Ipolieca Ha (pe3oBaHE U
1eneBu (PYHKIMK — CHJIa M MOIITHOCT Ha psi3aHe, crienuduyHa padoTa Ha psA3aHe U CrelupuIeH
pasxox Ha enekrpoeHeprus. Ha 0azata Ha aHanM3a Ha TOJYYCHUTE PE3YJITATH Ca MPEIIOKECHU
MIPAKTUYECKU IIPEIIOPHKU.

KawuoBu nymu: YHuBepcainHa ¢ppesa, MOIIHOCT Ha ps3aHe, CUjla Ha psi3aHe, criennuyHa
pabota Ha ps3aHe, ppe30BaHe Ha IbPBECHHA

I.7.15. Atanasov, V., Todorov, M., Spasov, V. 2018. Research on the Quality of Processing
with a Horizontal Bansaw, Scientific journal Innovations in Woodworking Industry and
Engineering Design. ISSN 1314-6149, e-ISSN 2367-6663. 1/2018. pp 5-11 (Web of Science)

Abstract: Experimental studies related to the influence of some factors on the quality of
the resulting lumber were carried out. The venue of the research is the manufacturing conditions
in Experimental and Training Forest Ranges in Barziya. As a work station a horizontal bandsaw
for logs Arsov 90 Ltd. (Bulgaria) was used. The results were analyzed and compared to some
earlier obtained with other machines of this type. They show that it is not advisable feed speed to
exceed 16 m.min — due to the risk of unacceptable size deviations. Some recommendations for a
more efficient usage of this type machines were proposed.

Key words: Horizontal bandsaw, logs cutting, surface roughness, quality of processing

H3cnedsane vpxy kavecmeomo Ha 0opabomeare ¢ XOpu3oHmaieH banyue

Pe3iome: IIpoBeneHn ca eKCEpUMEHTAIHN U3CIIEABAHNUS OTHOCHO BIUSHHETO HA HIKOU
(akTopu BHpXYy KauyeCTBOTO HA MOJy4yaBaHUTE (pacOHUpaHU MaTepuainu. MsCcTOTO 3a IpOBEXKIaHe
Ha u3cienBaHusATa € npousBoAcTBeHUAT 1ex Ha YOI'C bobp3usa. Karo omuTHa ycTaHoBka e
M3MOJI3BaH XOPU30HTAJICH OaHIUT 3a 00JM ABbPBECHH Marepuanu Ha ¢upma Apcos 90 EOO/]
(bbarapus). Pesynrature ca aHanM3MpaHU U Ca CPaBHEHU C MPEAXOJHO TOJIYYEHH C JPYru
OaHLIMTOBHM MalllMHU 3a Tpynu. [Ipennoxkenu ca HAKOU MPENOPHKH 32 MO-€PEKTUBHO U3MOJI3BAHE
Ha 1M0100€H THUIl MaIlIuHHU.
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KirouoBu aymm: Xopu3oHTaJeH OaHIUT, pa3KposiBaHE Ha TPYIH, TIpamaBoOCT Ha
MOBBbPXHUHHUTE, KaYeCTBO HAa 00paboTBaHe

I'8. Cratum u A0KJaaU, NMYOJUKYBAaHH B HepedepUpPaHH CHHCAHHUS C HAYYHO
peleH3HpaHe WK My0JUMKYBAHM B PeIaKTUPAHU KOJEKTHBHU TOMOBE

I.8.1. Kovatchev, G., Atanasov, V., Radkova, I. 2023. Influence of mechanical oscillations on
the accuracy of making groves in wood-based materials. PRO LIGNO Online version ISSN
2069-7430. Vol. 19. N° 3. pp 3-9

Abstract: This paper presents a study on the accuracy of the width of the groove channel
depending on the magnitude of the mechanical vibrations. Wood-based parts, used in furniture
production like plywood and medium-density fiberboard (MDF) were milled. The details are
machined on a universal milling machine with bottom location of the working shaft model FD-3.
The rotation frequency used for the experiments was 6000 min™. During the research, attention is
paid to some technological factors such as the feed speed of the processed material which is from
2 m.min? to 10 m.min?, as well as milling area which ranges is from 48 mm? to 144 mm?,
Measurements of the accuracy of the groove channel are made with an electronic caliper at a
minimum of three points along its length. The investigation results can be used as a base for making
some recommendations for the selection of technological factors.

Key words: Wood shapers, milling, vibrations, accuracy

Brusnue na mexanuunume mpenmernus 6bpxy modHocmma Ha u3pa6om6aHe Ha Rymoeu
Kanaiu e mamepuajiu Ha dbpeecna OCHO6ad

Pe3iome: B HacTosmmara paboTta e nmpecTaBeHo U3CiIeBaHe 32 TOUHOCTTA Ha IIMPOYMHATA
Ha HYTOBHS KaHAJI B 3aBHCHMOCT OT TOJIEMHHATa Ha MEXaHWYHHUTE TpenTeHus. Ope3oBaHu ca
AeTallii OT INNepIUlaT W IUIOYM OT ABPBECHH BiakHa Ccbe cpexHa mabtHocT (MFD). 3a
00paboTBaHe Ha JETAHINTE Ce M3MOJI3BA YHUBEPCATHA (pe30Ba MAIIMHA C JOJHO Pa3IOIOKEHHE
Ha pabotHus Ban, monen @JI-3. Yecrorara Ha BbpTeHE Ha paOOTHHUS Bajl, NMpU KOWTO ca
obpaboTenu netaitnute e 6000 min. TTo BpeMe Ha M3cienBAHETO ce 0OPHITA BHUMAHHIE HA HAKOH
TEXHOJIOTUYHU (PaKTOpH KaTO CKOPOCTTA Ha TO/aBaHe Ha 00pabOTBaHUS MaTepHal, KOSTO € OT
2m.min*! 7o 10m.min’, xakTo u Ha momITa Ha Ppe3oBaHe, KOATO € B rpaHuIHUTE OT 48 MM? 10
144 mm?. U3MepBaHUATa HAa TOYHOCTTA HA HYTOBHS KaHAN CE MPABAT C €lEKTPOHEH IIyOnep B
MHHHUMYM TPH TOYKH M0 JBJKHHATA MY.

PesynraTure oT M3CnenBaHETO ca MPUIIOKUMH 33 (OPMUPaHE HA KOHKPETHH OOOCHOBaHU
MPENOPBKH NMpU U300pa Ha TEXHOJIOTMYHUTE (PaKTOPH.

KumrouoBu nymu: JIspBooOpaboTBaiia ¢pesa, pexxen| MeEXaHu3bM, TOUHOCT Ha pe30BaHe,
MEXaHWYHU TPENITECHUS

I.8.2. Atanasov, V., Kovatchev, G., Todorov, T. 2023. Influence of main parameters of the

milling process on the roughness when processing solid wood of meranti. PRO LIGNO Online
version ISSN 2069-7430. Vol. 19. N° 2. pp 3-10
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Abstract: The paper presents experimental results related to the influence of the main
parameters of the solid wood milling process — feed speed vt and uncut chip thickness ae, on the
roughness of the obtained surfaces during the processing of tropical meranti wood (Shorea
leprosula). They are part of a more extensive study by the authors, which also applies to other
wood species widely used in furniture production — Scots pine (Pinus Sylvestris) and beech (Fagus
Sylvatica). The machines used are three in total — two jointers and a planer. The jointers have a
different construction of the cutting shafts — with flat knives and with helical cutterhead. The planer
has a cutting shaft with flat knives. The studied parameter is Rz, and an electronic profilometer
was used for its reading. The experiments were carried out in actual manufacturing condition
ususing the method of planned regression analysis. The levels of variation of the studied factors
were determined on the basis of preliminary experiments, as well as the technical capabilities of
the respective feeding mechanisms. Based on the obtained results, regression equations were
derived that can be used to calculate the roughness depending on the feed speed and uncut chip
thickness within the studied limits. Practical recommendations were made, and the results were
compared with previous studies.

Key words: Roughness, jointer, planer, cutting shaft, meranti

Bausinue na ocnosnu napamempu Ha npoyeca Ha (hpe3osane bpxy epanasocmma npu
obpabomeane Ha MACUBHA ObPEECUHA OM MePaAHMU

Pesrome: B cratusTa ca mpencTaBeHUW EKCIIEPUMEHTAIHU pEe3yNTaTd, CBBP3aHU C
BJIIMSIHMETO HAa OCHOBHHU IIapaMeTpH Ha Ipolieca Ha (ppe3oBaHe Ha MaCUBHA JbPBECHHA — CKOPOCT
Ha MojaBaHe u JebenrHa Ha (pe3oBaHe, BbPXY I'PAaBOCTTa HA MOJyYECHUTE MOBBPXHUHH MPH
00pabOTBaHETO Ha TPONMYECKA JbPBECHHA HAa MEpaHTH. Te ca 4acT OT €IHO IM0-OOIIMPHO
u3cie/BaHE Ha aBTOpPUTE, KOETO OOXBalla M JPYrd I[IHPOKO H3MOJI3BaHU B MEOEIHOTO
MPOM3BOJACTBO IbpBecHH BuIoBe — Os1 6op (Pinus Sylvestris) u 6yk (Fagus Sylvatica).
W3non3BanuTe MalMHM ca 0010 TPU — /iBa a0pUXTa U €IMH LIpaiixMyc. AOPUXTOBUTE MAIIUHU
ca C pa3JInyHa KOHCTPYKIUS HAa HOKOBHUTE BaJIOBE — C TUNIOCKU HOKOBE M ChC CMEHAEMH IUTACTUHH.
HIpaiixMychT € ¢ HO’KOB BaJl C IJIOCKH HOk0Be. M3cnenBanusaT napamersp € Rz, karo 3a Heropoto
OTYMTAHE € M3MOJI3BaH eJIeKTpOoHeH mpodumiomep. ExcnepumeHTHTe ca U3BBPLIICHH B
NEHCTBUTENHU IMPOU3BOJCTBEHU YCIOBHUS IO METOJla Ha IUIAHUPAHUS PErPECHOHEH aHaJIU3.
HuBara Ha BapupaHe Ha u3cieqBaHUTe (PAKTOPU ca ONpeAeseHH Ha 0a3aTa Ha MpeABAPUTEITHU
eKCIIEPUMEHTH, KaKTO M OT TEXHUYECKUTE BB3MOXKHOCTM Ha CBHOTBETHHUTE I0OJaBaTeNIHU
MexaHu3Mu. Ha 6a3a mosyuyeHuTe pe3ynTaTy ca U3BEJIeHH PErpeCHOHHH ypaBHEHHE, KOUTO Morat
Jla ce U3IOJI3BAT 3a M3YMCISBAaHE Ha IparaBoOCTTa B 3aBUCUMOCT OT CKOPOCTTa Ha IOJIaBaHE U
nebenrHaTa Ha (pe3oBaHe B M3CJIEABAHUTE TpaHULU. HampaBeHU ca MpakTHYECKH MPErnopbKH,
KaTo pe3yNTaTUTE ca CPAaBHEHU U C MIPEIXOJHU U3CIICBAHUSI.

KarouoBu nymu: I'panaBoct, abpuxT, HipaiixMyc, HOXKOB BaJl, MEpaHTH

r.8.3. Kovatchev, G., Atanasov, V., Radkova, lz. 2022. Influence of mechanical

oscillations on the accuracy of making grooves in solid wood. Chip and Chipless

Woodworking Processes 2022. ISSN 1339-8350 (online), ISSN 2453-904X (print). 13(1):

65-70

Abstract: This paper presents a study on the accuracy of the width of the groove depending
on the magnitude of the mechanical oscillations. Details from Koto (Pterygota macrocarpa) and
Oak (Quercus petraea) were milled. The details are machined on a universal milling machine with
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bottom location of the working shaft model FD-3. The rotation frequency used for the experiments

was 6000 min. During the research, attention is paid to some technological factors such as the

feed speed of the processed material which is from 2 m.min™ to 10 m.min%, as well as milling area

which ranges is from 48 mm? to 144 mm?. Measurements of the accuracy of the groove are made

with an electronic caliper at a minimum of three points along its length. The investigation results

can be used as a base for making some recommendations for the selection of technological factors.
Key words: Wood shapers, milling, vibrations, accuracy

Bnusnue na mexanuunume mpenmernus 6bpxy modHocmma Ha u3pa60m6aHe Ha Hymoeu
KAHalu 6 macueHa bbpeecuﬂa

Pe3rome: B HacTosaTa paboTa e mpeacTaBeHo U3cie/IBaHe 32 TOYHOCTTA Ha IIUPOYNHATA
Ha HYTOBHS KaHAJI B 3aBHCHMOCT OT TOJIEMHHATa Ha MEXaHMYHHUTE TpenTeHus. Ppe3oBaHu ca
neraitnu ot koto (Pterygotamacrocarpa) u 156 (Quercus petraea). 3a 06paboTBaHe Ha JAeTaiIuTe
ce M3M0JI3Ba YHUBEpcaliHa ()pe30Ba MaIIMHA C TOJTHO pa3oiokeHne Ha paboTaus Bas monen O/1-
3. YecToTaTa Ha BBPTEHE HAa pabOTHHUS BaJl, IPU KOATO ca obpaborenn aeraitante e 6000 min™,
[To Bpeme Ha um3cieaBaHETO ce OOpbBINAa BHUMAHHE HAa HSIKOW TEXHOJIOTHYHHU (DaKTopH, Karo
CKOpOCTTA Ha 10jlaBaHe Ha 06paboTBaHus MaTepual, KoaTo € oT 2 m.min? go 10 m.min, kaxro
¥ Ha IUIOITa Ha (pe3oBaHe, KOATO € B rpaHunuTe oT 48 mm? mo 144 mm?. M3mepBanusTa Ha
TOYHOCTTa Ha HYTOBUS KaHAJI C€ MPAaBAT C EJIEKTPOHEH IIyOliep B MUHUMYM TPU TOUYKH IO
IBIDKAHATA MY.

Pesynrarure oT u3cieaBaHeTO ca MPUIOKUMHU 32 (OpMUpaHe Ha KOHKPETHU 00OCHOBAHU
MIPENOPBHKU MPU U300pa Ha TEXHOIOTMYHUTE (PaKTOPH.

KarouoBu nymu: /IspBooOpaboTBaiia gpesa, pexeln MexaHu3bM, TOUHOCT Ha (hpe3oBaHe,
MEXaHWYHU TPETITCHUS

I.8.4. Vukov, G., Atanasov, V., Slavov, V., Gochev, Zh. 2018. Investigation of spatial
vibrations of a wood milling shaper and its spindle, caused by cutting force. Proceeding of 5™
PTF BPI1 2018 at the TUM School of Life Sciences Weihenstephan. Freising/Munich. pp 144-
152

Abstract: This paper presents the results of the investigation of the spatial vibrations of a
wood milling shaper and its spindle during its work. It considers forces on the cutting tool from its
interaction with the processed material — cutting force, tangential and radial components. The study
is based on a specific mechanical — mathematical model developed by the authors. This model
renders an account of the mass, inertia, elastic and damping properties and geometric parameters
of the machine. The results of the numerical investigations are presented. They were obtained with
modern software and by using the parameters of a particular machine.

Key words: Milling, cutting force, wood milling shapers, spatial vibrations

Uszcneosane Ha npocmpancmeenume mpenmeHusi Ha O0bpeoobpabomseawa ¢pesosa
MAWuHa u HelHomo 8pemeHo, NOPoOeHU Om CUIUmMe Ha pA3aHe

Pe3ome: B pa60TaTa ca NIpCACTAaBCHU PE3YJITATUTC OT MPOBCACHO H3CJIICABAHC Ha

MIPOCTPAHCTBEHUTE TPENTEHHs Ha IbpBO0OpaboTBalia (hpe3oBa MalliHA U HETHOTO BPETEHO MO
BpeMe Ha paboTa, KaTo ca OTYETEHU CHIIUTE BbPXY PEKEIIMSI HHCTPYMEHT OT B3aUMOJICHCTBUETO
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My c oOpaboTBaHusi Marepual — cuia Ha (pe3oBaHe, TAHTCHIMAIIHA W paJWaliHa CHJIA.
W3zcnensanero ce 6a3upa Ha pa3pabOTEH OT aBTOPUTE KOHKPETEH MEXaHO — MaTeMaTH4eH MOJIET,
KaTo €€ OTUUTAT MACOBUTC, HHCPLIMOHHUTC, CIIACTUIHUTC U I[eMH(i)I/IpaH_II/ITe CBOfICTBa, KaKTO U
TCOMETPUYHUTE MapaMeTpu Ha MammHaTa. [IpeicraBeHW ca pe3yiTaTUTE OT MPOBEACHUTE
YUCIIEHU W3CIIEABAHUS, IOJIYYEHU ChC CHBPEMEHEH IPOrpaMeH IPOAYKT U C MapaMeTpUTe Ha
KOHKpeTHa (ppe3oBa MalivHa.

KawuyoBun aymm: ®dpesoBane, cuiau Ha ps3aHe, (pe30BH MaIIWHH, MPOCTPAHCTBEHU
TpENTeHUS

I.8.5. Vitchev, P., Angelski, D., Atanasov, V., Michailov, VI. 2018. Study on the influence of
certain factors on the sound pressure level generated during cutting with the circular saw.
Proceeding of 5th PTF BPI 2018 at the TUM School of Life Sciences Weihenstephan.
Freising/Munich. pp 153 — 160

Abstract: In the current study, the changes in the sound pressure level (SPL) measured at
the workplace and generated by the woodworking sliding table circular saw machine F45
(Altendorf, Germany) were investigated. The influence of the processed wood, in this case,
specimens from Pinus Sylvestris L. and Fagus Silvatica L., as well as the thickness of the processed
material and the rotation frequency of the circular saw on the total level of the generated noise,
were evaluated. The influence of the tool overhang effect on the changes of the sound emissions
was also measured. The changes in the SPL were measured in octave frequency bands with average
frequencies ranging from 63 Hz to 16 kHz. During the experiments, the characteristics of the sound
field were also taken into account. On the basis of the obtained results, graphical relationships
between the investigated parameters and the changes in the SPL were derived. The experiments
were carried out in compliance with the BDS EN 1SO 3744 and BDS 1SO 7960.

Key words: Noise, SPL, sound emission, circular saw, scots pine, beech

Hzcneosane enuanuemo Ha HAKOU PAKmopu 68vbpxy HUBOMO HA 38YKOBO HaAlA2AHe Npu
paskpossame ¢ YupKyiapeH mpuoH

Pe3lome: B Hactosimiata pabora ce pasriiexaa M3MEHEHHETO Ha HHUBOTO Ha 3BYKOBO
Hasirane (SPL), m3MepeHo Ha MsCTOTO Ha omeparopa (paOOTHHKA) Ha IMPKYJISpHA MAllWHA C
kapetka, mojen F45 na pupma Altendorf (Fepmanus). M3cieasa ce BIMSHUETO Ha 00pabOTBAHHS
aepBecer Buf (Pinus Sylvestris L. u Fagus Silvatica L.), nebennnara Ha MaTepraia U 4ecToTara
Ha BBpPTEHE Ha IHUPKYJSPHHUS TPUOH BHPXY OOMIOTO HUBO Ha reHepupanus myM. ChIo Taka e
U3CJEIBAaHO W BIMSHUETO Ha HAJCThPUYAHETO Ha PEXEIlus HMHCTPYMEHT HaJ 00paboTBaHMS
MaTepuall BbpPXy M3MEHEHHETO Ha NIyMOBaTa eMucus. V3MeHeHHeTo Ha HHBOTO Ha 3BYKOBO
HaJIATaHe € ONpe/eTIeHO B OKTaBHH YECTOTHU JIEHTH ChC CpeAHH uecToTu oT 63 Hz no 16 kHz.
[Tpu mpoBexgaHEeTO Ha EKCIEPUMEHTATHUTE M3CIEIBaHUS ca OTYCTEHH XapPaKTCPUCTHKHTE Ha
3ByKOBOTO mojie. Ha 0a3zara Ha MOJy4eHUTE pe3yiaTaTd ca U3BEJCHU I'papUUHU 3aBUCUMOCTH
MEXy U3CIIeIBAaHUTE TapaMeTPH U IPOMsIHATA B HUBOTO Ha ITyMOBa emucHs. M3cienBanusra ca
npoBeaeHu cbriaacHo uuckBanusaTa Ha b/IC EN ISO 3744 u BJIC ISO 7960.

Kawuosu nymu: Ulym, SPL, 3BykoBa eMucusi, TUPKYJISIPHU MallHHA, 0571 00p, OyK
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I.8.6. Atanasov, V., Gochev, Zh., Vukov, G., Vitchev, P., Kovatchev, G. 2018. Influence of
some factors on the cutting force in milling of solid wood. Chip and Chipless Woodworking
Processes 2018. ISSN 1339-8350 (online), ISSN 2453-904X (print). pp 9-15

Abstract: The paper examines the impact of factors cutting speed V, feed speed U and
milling area A over the cutting force P when operating with a universal woodworking milling
machine with a lower spindle position. For this purpose, a planned three-factor regression analysis
was carried out. Modern testing equipment and relevant software products were used to process
the obtained values. The selected wood is beech (Fagus sylvatica L.). A regression equation was
obtained. It can be used to calculate the cutting force P at different levels of considered factors.
The results are analyzed and practical recommendations are proposed.

Key words: Milling machine, beech, cutting force, power-energetic indicators

Bruanue na maxou ¢haxmopu 6vpxy cunama Ha ps3ane npu (pezoeane HA MACUBHA
OovpsecuHa

Pe3lome: B cratusTa ce m3cnenBa BIMSHUETO Ha (DaKTOpUTE — CKOPOCT Ha ps3ane V,
ckopocT Ha noxaBaHe U u miomr Ha ¢pe3oBaHe 4 BBPXY cuilaTa Ha psA3aHe Impu oOpaboTBaHe C
YHHBEpcaliHa AbpBooOpaboTBamia ¢pe3a C JAOITHO Pa3MOIOKEHHE HAa BPETEHOTO. 3a IeiTa ¢
NPOBECH IUIaHUPaH TpU(paKTOPEH perpecHoHeH aHanu3. M3noisBaHa e chBpeMEHHaA anaparypa
3a MMPOBEX/IaHe HA OTMIMUTUTE U CHOTBETHUTE COPTYEPHU MPOAYKTH 32 00pabOTBaHE HA TTOTYYCHUTE
croitHoctu. M30panusaT appBecen Bua ¢ Oyk (Fagus sylvatica L.). IToay4eHo € perpecMOHHO
ypaBHEHHE, KOETO MOXKeE J1a Ob/Ie M3MOJI3BAHO 33 H3UMCIISIBAHE HA CUJIaTa Ha PsA3aHe IPU pa3InyHH
HUBa Ha pasriexnanure pakropu. PesynraTure ca aHaaM3upaHu | ca MPEAJIOKECHU IPAKTUIECKU
MPETIOPHKH.

KarouoBu aymu: /IspBoobpabotsamia ¢pesa, ppezoBane, Oyk, cuia Ha ps3aHe, CUIOBO-
€HEePreTUYHH TI0KA3aTeNN

I.8.7. Vitchev, P., Gochev, Zh., Atanasov, V. 2018. Influence of the cutting mode on the surface
quality during milling of articles from beech wood. Chip and Chipless Woodworking Processes
2018. ISSN 1339-8350 (online), ISSN 2453-904X (print). pp 183-190

Abstract: The objectives of the current study are to investigate the influence of the cutting
mode on the surface quality during longitudinal plane milling of details from beech (Fagus
sylvatica L.) wood. The influence of the rotation frequency (n) and the feed rate (U) at different
thickness of the cut-out layer (h) has been assessed. On the basis of the obtained results, graphical
dependencies, representing the relationship between the different studied factors have been
derived. In order to achieve a higher quality of the processed surfaces, practical recommendations
for the optimal values of the evaluated factors have been suggested. The surface roughness of the
material (surface) was measured with a roughness tester, type ,,Surftest SJ-210* (Mitutoyo, Japan).

Key words: Surface roughens, cutting mode, wood milling, Fagus sylvatica

Bnusinue na pesxcuma Ha psizame 6bpxy KA4ecmeomo HA NOGLPXHUHUME NPU HAOTbICHO
NJIOCKO (hpe3osane Ha Obpsecuna om OyK

18



Pe3iome: Llenta Ha paboTara e 1a ce MpoCieay BIMSHUETO HAa PEKUMA Ha psi3aHe BbPXY
KauecTBOTO Ha 00pabOTBaHUTE MOBBPXHUHM MPH HATHXKHO IJIOCKO (hpe3oBaHe HA JETailiu OT
oyk (Fagus sylvatica L.). M3crneaBaHo ¢ BIMSHHUETO HA YeCTOTAaTa Ha BBPTCHE HA PEIKCIIUS
uHcTpyMeHT (N) u ckopoctTta Ha nogaBane (U) mpu pasiauunu aebenuuu Ha cHeManus cioit (h).
Ha 6a3zara Ha moJy4YeHHUTE pe3yNTaTH Cca W3BEIEHH TpapuuHH 3aBUCHMOCTH, NPEICTaBALIH
Bpb3KaTa MEXKIY OTIEIHHUTE U3cieBaHU (AKTOPU U Cce MPaBAT MPENOPbKH OT IJieJJHa TOYKa Ha
peKuMa Ha ps3aHe C 1IeJl MO-BHCOKO KauecTBO Ha 00paboTeHnTe MOBBPXHUHH. 3a ONpEIeIsIHE Ha
rpamaBoCTTa € M3I0JI3BaH eJICKTpOHEH npoduromep moxen Surftest SJ-210 (Mitutoyo, Japan).

KirouoBu aymm: @pe3oBaHe, KaueCTBO Ha IOBBPXHMHMUTE, PEKMM Ha pss3aHe, Fagus
sylvatica

I.8.8. Gochev, Zh., Vukov, G., Atanasov, V., Vitchev, P., Kovatchev, K. 2018. Factors
influencing the cutting power in longitudinal milling of solid wood. Annals Warsaw University
of Life Sciences, Forestry and Wood Technology No 102. ISSN 1898-5912. pp 103-111

Abstract: Some factors which affect the cutting power during longitudinal milling process
of solid wood are studied in this paper. These factors are: the cutting speed, the feed speed and
milling area. The input power of the cutting mechanism in idle and power motion is measured for
the purposes of the study. Modern equipment with corresponding for this study software is used.
The present studies have been conducted in the processing wood details from beech (Fagus
sylvatica L.). A comparative analysis of these results and the results obtained in the treatment of
details from pine (Pinus sylvestris L.) is made. The obtained results are analyzed and some
recommendations that support the practice of longitudinal milling of wood are proposed.

Key words: Wood milling, solid wood, cutting modes, wood milling tools, cutting power

Daxmopu, enusiewt bPXy MOUHOCMMA HA PA3AHE NPU HAOTBLICHO (PPe308aHe HaA MACUBHA
OovpsecuHa

Pe3tome: B cratusta ce pasriexaar HSAKOM (AKTOpH, OKa3Ballld BIHUSHHUE BBPXY
MOIITHOCTTA Ha ps3aHe NpU HaUIKHO (hpe3oBaHe HA MacUBHA JbpBecHHAa. Te3u Qakropu ca:
CKOpOCTTa Ha ps3aHe; CKOPOCTTa Ha IMOJaBaHe; IUIONITa Ha CHEMaHWs CJIOW. 3a [enuTe Ha
U3CJIEIBAHETO € U3MEpPEeHa BXOASIIATa MOIIHOCT Ha eNEeKTPOABUraTess Ha Mpa3eH 1 Ha paboTeH
xo7. M3moms3BaHa € chBpeMEHHa amaparypa ChC CHOTBETCTBAI Ha HM3CIEIBAHETO COPTyep.
[IpencraBeHuTe W3CICABaHHMS ca NPOBEACHH NpH oOpaboTBane Ha neraitmu ot Oyk (Fagus
sylvatica L.). HaripaBeH ¢ 1 CpaBHUTENCH aHAIN3 C PE3yJITaTH, MOJIYYEHH MPU 00paboTBaHe Ha
neraiinu ot Osim 6op (Pinus sylvestris L.). IToxyuenuTe pe3yaraTu ca aHamM3HpaHH H ca
MIPEUIOKEHN 000CHOBAHHU TMPETIOPHKH, KOUTO TOAIIOMAraT MpakTUKaTa Ha HaJUIkKHO (pe3oBaHe
Ha MacUBHA JIbPBECHHA.

KawuyoBu aymm: dpe3oBaHe, MacMBHA JbPBECHHA, PSKUMH Ha ps3aHE, MOIIHOCT Ha
psi3aHe

r.8.9. Vukov, G., Gochev, Zh., Slavov, V., Vitchev, P., Atanasov, V. 2017. Mechanic-
mathematical model for investigations of the forced spatial vibrations of wood shaper and its
spindle, caused by unbalance of the cutting tool. The 11" edition of the International
Conference “Wood Science and Engineering in the Third Millennium” — ICWSE 2017, 02 —
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04 November 2017, Brasov, Romania, Pro Ligno, Vol. 13 Issue 4, ISSN 2069-7430, pp 148-
153

Abstract: A mechanic-mathematical model of wood shaper and its spindle, developed by
the authors, is presented in this work. The model provides the opportunity to explore the forced
space vibrations of this type of machinery, caused by unbalance of the cutting tool. It takes into
account the characteristics in the construction of wood shapers. In this model the wood shaper and
its spindle are regarded as rigid bodies, which are connected by elastic and damping elements with
each other and with the motionless floor. The model takes into account the necessary mass, inertia,
elastic and damping properties of the elements of the considered system. It includes all needed
geometric parameters of this system. A necessary system of matrix differential equations is
compiled and analytical solutions are presented. Numerical solutions can be obtained with their
help by using the parameters of a specific machine.

Key words: Wood shapers, forced vibrations

Mexano-mamemamuuern Mmooen 3a u3Cie08aHe HA NPUHYOCHUMe NpPOCMPAHCMBEHU
mpenmenus. Ha 0vbP8OOOpabomeawa Gpe308a MawuHaA U HEUHOMO BPEemeHO, NOPOOeHU Om
oebananca Ha pedcewust UHCMPYMeHm

Pe3ome: B mpeanaranatra pabotra € mpeacTaBeH pa3pabOTeH OT aBTOPUTE MEXaHO —
MaTeMaTH4eH MOJIe Ha JbpBo0OpabdoTBamia ppe3oBa MalIHA U HEHHOTO BpETeHO. MOIETbT JaBa
BB3MOXHOCT JIa C€ U3CIEeABAT MPUHYACHUTE IPOCTPAHCTBEHU TPENTEHHs HA TO3U BUJ MaIIUHH,
MOPOJICHN OT JeballaHC Ha PEXEelus MHCTPYMEHT. TOoH OoT4MTa XapaKTepHUTE OCOOEHOCTH B
KOHCTPYKLUATA HAa (pe30BUTE MAIIUHU. B To3u Mozen ¢ppe3oBara MalmHa U HEHHOTO BPETEHO ce
pasriaexaaT KaTo TBbPJU Tejla, KOUTO Ca CBbP3aHU Ype3 €JIACTUYHU U JeMIpUpaniy eIeMeHTH
MOMEXY CH M C HEMOJBIKHUS MOJ. MoAenbT OTYUTa HEOOXOJMMHTE MACOBH, WHEPIIMOHHH,
€JIaCTHUYHU U JeMII(pupaniyu CBOMCTBA Ha €JIEMEHTUTE Ha pa3riiekaaHaTa cucteMa. Toil BKIIOYBa
Y BCUYKU HY>)KHU T€OMETPUYHHU ITapaMeTpu Ha Ta3u cucteMa. ChcTaBeHa € Heo0XouMaTa cucTeMa
MaTpU4YHU AU(EpeHLMaTIHl YpaBHEHHsS] M ca NpPEICTAaBEHU aHANUTU4YHUTE perieHus. C TAXHa
MIOMOIIl MOK€ J1a C€ MOJIy4aT YMCICHH PELIEHUs, KaTO CE M3MOJ3BaT apaMeTpPUTEe Ha KOHKPETHA
MaliunHa.

KarouoBu nymu: /IspBoobpaboTBaiia ppe3oBa MalmHa, IpUHYICHNA TPETITEHUS

I'.8.10. Vukov, G., Gochev, Zh., Slavov, V., Vitchev, P., Atanasov, V. 2017. Numerical
investigations of the forced spatial vibrations of a wood shaper and its spindle caused by
unbalance of the cutting tool. The 11" edition of the International Conference “Wood
Science and Engineering in the Third Millennium” — ICWSE 2017, 02 — 04 November
2017, Brasov, Romania, Pro Ligno, Vol. 13 Issue 4, ISSN 2069-7430, pp 154-161

Abstract: This study presents the results of the numerical investigations of the forced
spatial vibrations of a wood shaper and its spindle, caused by unbalance of the cutting tool. The
paper is based on a specific mechanical-mathematical model, developed by the authors, which
allows studying of vibrations of this type of machinery. In this model a wood shaper and its spindle
are regarded as rigid bodies, which are connected by elastic and damping elements with each other
and with the motionless floor. This study renders an account the mass, inertia, elastic and damping
properties and geometric parameters of the machine. The results of the numerical investigations
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are presented. They are obtained through modern software and by using parameters of a particular
machine.
Key words: Wood shapers, forced vibrations

Yucneno  uzcneosame  Ha — NpuHyoeHume — NPOCMPAHCMBEHU  MPEnmeHus.  Ha
0vpsoobOpabomseawa ¢pezosa MawuHa U HeUHOMO BPEemeHo, NOPOOeHU Om 0ebAlaHC Ha
peoicewyuss UHCmpyMeHm

Pe3rome: B paboTtara ca npecTaBeHU pPe3yaTaTUTE OT POBEAECHOTO YHUCIIEHO U3CIIEIBAHE
Ha TPHUHYICHUTE IPOCTPAHCTBEHH TPENTEHUS Ha AbpBOOOpaboTBamia ¢pe3oBa MamlMHA |
HEWHOTO BPETEHO, IIOPOJICHU OT AeOaaHC Ha pexKel st THCTpyMeHT. M3ciensaneTo ce 6a3upa Ha
pa3paboTeH OT aBTOPUTE KOHKPETEH MEXAHO — MaTeMaTH4eH MOJIe]l, KOMTO MO3BOJISIBA 3yYaBaHE
Ha TPENTEHUATA HAa TO3H BUJ MAlIMHK. B TO3M Mozen ¢pezoBara MamrHa M HEHHOTO BPETEHO Ce
pasriiexaaTr KaTo TBBPIU Tela, KOUTO ca CBBP3aHU Ype3 eJACTUYHU M JAeMI(pHUpAIIN eIeMEHTH
IMOMEKAY CU U C HCTIOABWIKHUA T1I0MI. HpI/I H3CIICABAHCTO C€ OTYMUTAT MAaCOBHUTC, MHCPUHUOHHUTE,
eaCTUYHUTE U JIeMII(UPAIIUTE CBOICTBA, KAKTO U T€OMETPUYHHUTE MapaMeTpH Ha MallldHATa.
IIpencraBenu ca pe3yaTaTUTE OT IPOBEICHUTE YHUCIICHH U3CTIEIBAHNUS, TIOyYCHU ChC ChBPEMEHEH
IpOrpaMeH NPOIYKT M C ITApaMETPUTE Ha KOHKPETHA MAIlIMHA.

KawuoBu nymu: J[spBooOpadoTBaiia (pe3oBa MainHa, IpUHYICHH TPETITCHHS

I.8.11. Gochev, Zh., Vukov, G., Vitchev, P., Atanasov, V., Kovachev, G. 2017. Influence
of the cutting mode on the overall vibrations generated by the woodworking milling
machine. Annals Warsaw University of Life Sciences. Forestry and Wood Technology No
98. ISSN 1898-5912, pp. 33-42

Abstract: The current study investigates the changes in the overall vibrations, generated
by the universal woodworking spindle milling machine in relation to some fundamental parameters
characterizing the cutting mode: the cutting speed (V), the feed speed (U) and the thickness of the
out-cut layer (h). On the basis of these experiments and the obtained results we determined the
degree of influence of the investigated parameters on the intensity of the vibrations generated by
this type of machines.

Key words: Wood shaper, milling, vibration severity, vibration velocity.

Brusinue na pesxcuma Ha pazane 8vpxy obuwume subpayuu Ha 0bpeoobpabomeawa gpesza
¢ 00JIHO pasnonodiceHue Ha 8PemeHomo

Pe3rome: PaboTaTa u3cienBa U3MEHEHHETO Ha 00IMTE BUOpalMy Ha 1bpBooOpadoTBala
¢dpe3a ¢ 10JHO pa3mojOXKEeHHe Ha pabOTHHS BaJl B 3aBUCUMOCT OT OCHOBHHTE IMapaMmeTpH,
XapakTepU3upaliy pexuMa Ha ps3zane: ckopoct Ha ps3ane (V), ckopoct Ha mogaBane (U) u
nebenrHa Ha cHeMaHus cioi pu ¢pesosane (h). Ha 6a3ara Ha mpoBeieHUTE EKCIIEPUMEHTAIHU
W3CIeBaHNs W TIOJTYYCHUTE PE3YATaTH € ONpe/eiieHa CTEIEeHTa Ha BIMSHUS Ha OTICITHHUTE
u3cienBaHy (pakTopu BbpXY MHTEH3UBHOCTTA HA BUOPALIMUTE MTPU TO3M TUI MAIIUHU.

KumrouoBu nymu: JIspBoodpadoTBaiia ¢pesa, hppe3oBaHe, MHTEH3UBHOCT Ha BUOpAIIUUTE,
BHUOpAIIIOHHA CKOPOCT
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I.8.12. Gochev, Zh., Vukov, G., Vitchev, P., Atanasov, V., Kovachev, G. 2017. Study on the
vibration severity generated by woodworking spindle moulder machine. International
Scientific Conference "Wood Technology & Product Design”. Ss. Cyril and Methodius
University of Skopje. Vol. I11. ISBN 978-608-4723-02-8. pp 55-60
Abstract: The aim of this study was to investigate and determine the vibration severity,
generated by a woodworking spindle moulder machine at different rotation frequencies and with
different cutting tools. The assessment was based on the root mean square value of the vibration
velocity (v) mm.s? (r.m.s.) measured in two mutually perpendicular radial directions in each of
the bearing housings of the driving shaft of the machine (four measuring points).
Key words: Wood shaper, vibration severity, vibration velocity

Hscnedsane na unmen3uenocmma Ha subpayuume Ha 0vpsooobpabomeawa ghpesa ¢ 00IHO
PasznonodceHue Ha pabomuus 6a

Pe3lome: llenta Ha paboTtara e Jga ce M3CIeNBaT M ONPENeNiAT WHTCH3MBHOCTTA Ha
BUOpanuuTe Ha AbpBO0OpaboTBaIia Gpe3a ¢ JOITHO PA3MONIOKEHUE Ha BPETCHOTO MIPH Pa3InuHH
YeCTOTH Ha BBPTEHE HAa paOOTHHS Ball 0€3 MOHTHUPAH PEXKEIl MHCTPYMEHT, KAaKTO U C MOHTHPaHU
pasnuuHu pexermu uHeTpyMeHTH. OIeHKara 3a TOoJIEeMHHATa Ha BHOpalMUTE € HallpaBeHa Ha
6asaTa Ha CpeJHO-KBaJApaTHYHATA CTOMHOCT Ha BHOpammoHHaTa ckopocT (V) mm.st (r.m.s.),
M3MEpEHa B JIBE B3aUMHO IMEPICHIUKYIISIPHU PaIUaTHU HAMPABJICHHUS Ha BCSIKO JIATEPHO TSUIO HA
paboTHHUs Bas HAa MalMHATA (00IIO YeTHPU U3MEPBATECITHI TOUKH).

KmouoBn gaymm: JIspBooOpaborBamia ¢pe3a, HHTEH3MBHOCT Ha BHOpalUuUTE,
BUOpALIMOHHA CKOPOCT

I.8.13. Gochev, Zh., Vukov, G., Kovachev, G., Vitchev, P., Atanasov, V. 2017. Influence of the
number of belts over the performance of the cutting mechanism in a woodworking shaper.
International Scientific Conference "Wood Technology & Product Design”. Ss. Cyril and
Methodius University of Skopje. Vol. 111. ISBN 978-608-4723-02-8. pp 48-54

Abstract: This study presents the influence of the number of belts over the performance
of the cutting mechanism in a woodworking shaper. The motion of the cutting mechanism was
investigated by means of one and two V-belts. The vibration speed (r.m.s.) of the cutting
mechanism was measured in three directions both empty and in stroke. The conducted
experimental research provides a comparative analysis of the impact of the numbers of belts over
the performance of the cutting mechanism. The obtained results can be used to optimize the
number of the belts used to drive the cutting mechanism of the woodworking shapers.

Key words: Woodworking shaper, number of V-belts, vibration

Bnusnue na 6pos ma pemvyume 6wvpxy pabomama HA pedceujus, MeXaHuzvM Ha
VHUBEpCaiHa 0vpeoobpabomeawa hpe3oea Mauuna

Pe3iome: B HacTosmara paboTa e npeacTaBeHo U3CleBaHe OTHOCHO BIMSHUETO Ha Opos
Ha pPEeMBbLUTE BBbPXY paboTaTa Ha pekelus MEXaHW3bM Ha yHUBEpcallHa AbpBooOpaloTBalla
¢dpe3oBa MammHa. Pa3riexaar ce ciiyuanTe Ha 3aJ]BU)KBaHE Ha MEXaHHM3Ma C €JMH U 1Ba KIIMHOBU
pemblH. BHUMaTenHo ce u3cienBa pexemusaT MEXaHu3bM [0 BpeMe Ha HeroBaTa paboTa, KakTo
Ha Tnpa3eH, Taka U paboTeH xoa. M3cienBaHeTo 1mo3BoJisiBa Aa € HANPaBU CPAaBHEHUE OTHOCHO
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BIIUSTHUETO Ha OpOs HA pEMBIIUTE BHPXY pabOTHHS pekuM Ha MamuHaTa. [lomydenure pesynraru
OT TPaKTUYECKOTO HM3CJICJBAHE MOTaT Jia MOCIyKaT 3a ONTHMHU3MpaHe Ha Oposi Ha PEeMBIUTE
W3MOI3BaHU 32 3a][BUKBAHE HA PEXKEIIHS MEXaHU3ZbM.

KimrouoBu nymu: JIspBooOpaboTBama ¢ppesa, KIMHOBU PEMbBIIH, OpOl Ha pEMBIIH, PEIKEIIT
MEXaHHU3bM, TPECIITCHUS

I'.8.14. Vukov, G., Gochev, Zh., Slavov, V., Vitchev, P., Atanasov, V. 2016. Mechanic-
mathematical model for investigations of the natural frequencies and mode shapes of the free
spatial vibrations of wood shaper and its spindle, Chip and Chipless Woodworking Processes
2016. Technical University in Zvolen, ISSN 13398350 (online), ISSN 2453-904X (print), 10(1):
203-209

Abstract: An original mechanical-mathematical model of wood shaper and its spindle,
developed by the authors, is presented in this work. The model provides the opportunity to explore
the free space vibrations of this type of machinery. It takes into account the characteristics in the
construction of wood shapers. In this model the wood shaper and its spindle are regarded as rigid
bodies, which are connected by elastic elements with each other and with the motionless floor. The
model takes into account the necessary mass, inertia and elastic properties of the elements of the
considered system. It includes all necessary geometric parameters of this system. A necessary
system of matrix differential equations is compiled and analytical solutions are presented.
Numerical solutions can be obtained with their help by using the parameters of a specific machine.

Key words: Wood shapers, free vibrations

Mexano-mamemamuuen moden 3a u3cieosane Ha CB0OOOHUmME NPOCMPAHCHBEHU
mpenmeHus Ha 0bpPeoodpabomeawa Gpe3osa MauluHa u HetiHOmo 8PemeHo

Pe3lome: B mpemiaranara pabora e mpeacTtaBeH pa3pabOTeH OT aBTOPUTE OPUTHMHAJIECH
MEXaHO—MaTeMaTH4YeH MOJeJ Ha AbpBOOOpaboTBamia (pe3oBa MamMHAa W HEHHOTO BPETEHO.
MozenbT JaBa Bb3MOXKHOCT J1a Ce€ M3CJeBaT CBOOOJAHUTE NMPOCTPAHCTBEHU TPENTEHUS HA TO3U
BUJ MaluHU. Tol oTUMTa XapakTepHUTE OCOOEHOCTH B KOHCTPYKLHMATA HA (Ppe30BUTE MAIIMHH.
B t0o3u Mozen ¢gpe3oBaTa MalIMHa U HEHHOTO BPETEHO C€ pas3riekaaT KaTo TBBPAM Tejla, KOUTO
ca CBbp3aHU 4pe3 €JaCTUYHU €JIEMEHTH IMOMEXAYy CH U C HEMOABMXKHUS 1oj. MonenbT oTunTa
HE00X0AMMUTE MacOBHU, MHEPILIMOHHH U €IaCTUYHU CBOMCTBA Ha €JIEMEHTHUTE Ha pasriiexk/jaHara
cuctema. Toil BKIIOYBA M BCUUKH HYKHU T€OMETPUYHH NTapaMeTpH Ha Ta3u cucreMa. ChcTaBeHa
€ HeoOXoJumara cHCTeMa MaTpUYHM JU(EepeHlIHaTHd YypaBHEHHS U ca MPEeJCTaBEeHU
aHanuTUYHKUTE pemieHusd. C TsIXHa MOMOL] MOXE Ja Ce MOoJydyaT YMCIEHH pEeUIeHMs, KaTo ce
M3I0JI3BaT IapaMeTPUTE Ha KOHKPETHA MAIIMHA.

KarouoBu nymm: ®pe3oBu MalinHu, CBOOOAHU TPETITEHUS

I.8.15. Vukov, G., Gochev, Zh., Slavov, V., Vitchev, P., Atanasov, V. 2016. Numerical
investigations of the natural frequencies and mode shapes of the free spatial vibrations of a
wood shaper and its spindle, Chip and Chipless Woodworking Processes 2016. Technical
University in Zvolen, ISSN 13398350 (online), ISSN 2453-904X (print), 10(1): 211-216
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Abstract: This paper presents the results of the numerical investigation of the natural
frequencies and mode shapes of the free spatial vibrations of a wood shaper and its spindle. The
study is based on a specific mechanical-mathematical model, developed by the authors, which
allows the study of vibrations of this type of machinery. In this model a wood shaper and its spindle
are regarded as rigid bodies, which are connected by elastic elements with each other and with the
motionless floor. This study renders an account the mass, inertia, and elastic properties and
geometric parameters of the machine. The results of the numerical investigations are presented.
They are obtained with modern software and by using parameters of a particular machine. The
calculated natural frequencies are necessary for the definition of the resonant modes. The exact
determination of these regimes is important in connection with the implementation of adequate
measures to ensure their control. The results are applicable to the formation of specific, reasonable
recommendations during the operation of the concerned machinery. These recommendations are
targeted at the improving the reliability of the investigated machines, and at the same time they
are targeted at the accuracy and quality of production of wood shapers.

Key words: Wood shapers, modeling, natural frequencies and mode shapes

Yucneno uscnedgane Ha cobcmeeHume wecmomu U Ha codOcmeeHume @opmu Ha
Cc80000HUME NPOCMPAHCMBEEHU MPEeNnmMeHUsL Ha 0bPBO0OPAbOmMeawa hpe306a MauuHa U HeLHOMO
8pemeno

Pe3rome: B paborara ca npencTaBeHd pe3ysITaTHTE OT MPOBEICHOTO YHCICHO U3CIICABAHE
Ha COOCTBEHUTE YECTOTH M COOCTBEHUTE ()OPMHU HA CBOOOJHHUTE MPOCTPAHCTBCHH TPEIITCHUS HA
IbpBOOOpaboTBamia (pe3oBa MallMHA W HEWHOTO BpereHo. M3cnenBaHeTo ce Oa3upa Ha
pa3paboTeH OT aBTOPUTE KOHKPETEH MEXaHO—MaTeMaTH4eH MOJIeN, KOHTO MO3BOJISIBA N3ydaBaHe
Ha TPENTEHUATA Ha TO3H BUJ MalllMHK. B TO3M Mojien ¢pe3oBaTa MalivHa U HEWHOTO BPETEHO CE
pasmIekaaT KaTo TBBPAU Tella, KOUTO Ca CBhP3aHM Ype3 SIACTUYHH CJICMCHTH TTOMEKIY CH U C
HenoJBWKHUS nof. [Ipu u3cnenBaHeTo ce OTYUTAT MACOBUTE, MHEPIHUOHHUTE U €IaCTUYHUTE
CBOMCTBA, KAKTO U TEOMETPUYHHUTE MapaMeTpu Ha MamuHarta. [IpencrtaBeHn ca pe3ysiTaTuTe OT
MIPOBEJICHUTE YHCIEHU H3CIIEJBAHUS, TMOJYUEHHU ChC CHBPEMEHEH MPOrpaMeH MPOAYKT U C
rapaMeTpUTe Ha KOHKPETHA MalliHa.

[IpecmeTHaTuTE COOCTBEHM YECTOTHU ca HEOOXOMUMH 3a JAePUHHpPAHE HA PE3OHAHCHUTE
pexkuMu Ha pabota. TOUHOTO OTpE/ISIISTHE HAa Te3H PEKUMHU € BAKHO BHB BPH3Ka C BHBEKIAHETO
Ha a/IeKBaTHH MEPKHU, C KOUTO C€ TapaHTHpa TIXHOTO OBJIaJsBaHe. Pe3ynTaTuTe OT U3ClIeIBaHETO
ca MPWIOKHMH 32 (OpMUPAHE Ha KOHKPETHU, 000CHOBAHU TPEMOPHKU TPU SKCIUTOATAIMITa Ha
pasriexaaHuTe MamuHU. Te3u MpenopbKM ca HACOYEHHM WBPBO KbM IIOBHUIIIABAaHE Ha
HAJCKTHOCTTA HA M3CIICABAHUTE MAITMHY, & €THOBPEMEHHO C TOBA M HA TOYHOCTTA ¥ KAY€CTBOTO
Ha IPOAYKIKATA HA (PE30BUTE MAIIIHHH.

KarouoBu nymu: ®pe3oBr MalimHA, MOJICTUPAHE, COOCTBECHH YECTOTH U (JOPMU

I'.8.16. Gochev, Zh., Atanasov, V. 2016. Sawing of Douglas Fir Logs with Narrow Band Saw
Blades in Winter Conditions, 7" Hayuno-mexnuuecka kongepenyus ,, Mnosayuu é copckama
npomuuinenocm u undxceneprus ousaun”, Cogus, 1/2016 (9) ISSN1314-6149. pp 5 — 12,
(HALHJ)

Abstract: The report presents some experimental studies carried out by sawing of logs
with narrowband saw blades in winter conditions. The experiments were carried out in
manufacturing conditions in February. For the purpose a horizontal band saw "Wirex CZ-1/ZM"
was used. Operating conditions were established and the quality of sawn lumber from semi frozen
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logs of Douglas fir (Pseudotsuga menziesii (Mirb.) Franco) was tested. The quality preparation of
the band saw blade with th e used horizontal band saw provides good parameters of the sawn
lumber: surface roughness Rm = 190 um; variation in the accuracy of the size and shape of 1.5 mm
and 1.8 mm at a feed speed of U = 11.5 m.min™.

Key words: Logs, Douglas fir, sawing, narrow band saw blades, winter conditions

Paskpossane na 0vpeecnu mpynu om 0yenacka ¢ mecHu J1eHmMo8u MpUOHU NpuU 3UMHU
yenosus

Pe3rome: JlokiiagbT npeacTaBs HAKOU €KCIIEPUMEHTAIHN U3CIIEABAHUS MIPU Pa3KPOSBaHE
C TECHU JICHTOBM TPUOHHM Ha 00JIa JAbpBECHMHA IMPU 3UMHH YCIOBHUS. EKCIepUMEHTaTHHUTE
U3CcleIBaHMs ca MPOBEJICHU B MPOM3BOACTBEHH YCJIOBHS Ipe3 Mecel] (eBpyapu. 3a 1enra e
u3nona3Ban xopusonraneH oanur Wirex, mogen CZ-1/ZM (Ilonmra). YCTaHOBEHHU ca YCIOBHUATA
Ha paboTa U e u3ciIeABaHO KaueCTBOTO HA pa3KposiBaHUTE (PACOHMpPAHU MaTepHalld OT YaCTUYHO
3aMpb3HAIM JBbPBECHH Tpynmu Ha ngyrimacka (Pseudotsuga menziesii (Mirb.) Franco).
KauecTBeHara mororoBka Ha JEHTOBUS TPUOH € OCUTYpHIIA TIOJy4yaBaHE Ha JOOpU MOKa3aTeln
Ha (paCOHMPAHUTE MATEPUANIN C M3IOJI3BaHUS MOJEN OAHIMI: TPAaBOCT HA IIOBPXHUHHUTE RM =
190 pum; oTKJIOHEHHE B TOYHOCTTA Ha pazMepure u gopmara ao 1,5+1,8mm npu ckopoct Ha
nomasare U o 11,5m.min™.

KarouoBn aymu: J[bpBecHH Tpymu, Iyriacka, pa3KposiBaHE, TECHH JICHTOBH TPHUOHH,
3WUMHH YCIIOBUS

I.8.17. Stefanov, S., Atanasov, V. 2015. Additions to the Solution of the Statically
Indeterminate Problem of Tension in Bandsaw Blade. 7** Hayuno-mexuuuecka kongpepenyus

., Mnosayuu 6 copckama npomuuinenocm u undxceneprus ousaun”. Cogusa. 1/2015. ISSN1314-
6149. pp 81 — 88. (HAL[H]])

Abstract: At the Faculty of Forest Industry, seemingly for the first time in the bandsaw
studies history, the statically indeterminate problem of spring mechanism tension in bandsaw blade
sections was set up and solved. The solution, transferred and generalized for a horizontal bandsaw,
was defended in a Ph.D. thesis. Questions and discussions arose necessitated additions and details
to the solution spared in previous papers for their limited volume. Now, the following points are
detailed: the concentration of distributed loads, the subcritical friction, and the application of
L'Hopital's rule for obtaining the tension of the blade in the state of idle running (with-out cutting).

Key words: Bandsaw, bandsaw blade, tensioning spring mechanism, statically
indeterminate problem

Honvanenus KoM peuieHuemo Ha 3a0a4ama 3a CMamuyHo HeONnpPeoeIuUMuUsi ONbH 8 1eHMO8
bOanyueco0e mpuon

Pe3tome: Boe ®OI'TI 6e nmoctaBeHa u pelieHa, U3MIekAa Y€ 3a IPbB BT B UCTOPHUSATA HA
u3cieBaHUATa Ha OaHLM3M, CTAaTUYHO HEOoIpeJenuMmara 3ajada 3a ONbHOBOTO YCHIIME B
y4acThIUTE Ha JICHTOB OAHLIUTOB TPHOH, OIbBaH 4pe3 MPYKMHEH MeXaHu3bM. PemieHuero 6e
3alMTEHO B JOKTOpCKa AMcepTalus. Bb3HUKHAIUTE BBIOPOCH M AUCKYCHUU IOACKa3axa, 4e €
HeoOXoIuMoO Ja ce MyOJIMKyBaT IOMBIHEHHUS M MOAPOOHOCTH IO PEHIEHUETO, CIECTSIBaHH B
IpeIHU MyOJUKAIMK Topaau orpaHudeHust uM obem. Cera ce neTaiaupaT CbCpeloTOUaBAHUATA
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Ha pasipejleleHuTe TOBapu, HOAIPAaHUYHOTO TpUEHE, pPElLICHMEeTO Ha OCHOBHMS MHTerpal,
HPHUIIOKEHHETO Ha paBuiIoTo Ha Jlonuran, u ap.
Knrouosu aymm: BaHIUI, JIEHTOB TPUOH, OMBBAIll MPYXKHUHEH MeXaHH3bM, CTATHYHO
HeolpeieIIMa 3a/1a4ua
I'8.18. Atanasov, V. 2013. Research on the cutting power by processing logs with
horizontal band saw. International Scientific and Technical Conference , Wood
Technology & Product Design". Ss. Cyril and Methodius University of Skopje. Vol. I. ISBN
978-608-4723-00-4. pp. 28 — 32

Abstract: In the article are discussed some of the factors which influence the cutting power
by processing logs with horizontal band saw. Experimental studies were carried out in “Fagus”
Ltd. manufacturing facility in the city of Pernik. For performing the test was used horizontal band
saw “Wirex” CZ-1/ZM (Poland). The main relationships between some of the factors are derived
and the obtained results are analyzed.

Key words: Horizontal band saw, cutting power, cutting logs

H3zcnedsane 6upxy mowpocmma na psazane Npu paskposiéane Ha mpynu ¢ Xopuzonmaien
oanyue

Pestome: Pasrnenanu ca (pakTopuTe, KOMTO BIMSST BbPXY MOIIHOCTTAa HAa ps3aHe OpU
paskposiBaHe Ha TPYIIH ¢ OaHLUIoBa MalllHHa. VI3BbpIICHH ca eKCIIEpUMEHTAIHU H3CIIe[BAHUS BbB
¢upma ,,Paryc”-rp. [lepauk. 3a npoBexkiaHe Ha OMHTHTE € H3MOJI3BAH XOPH3OHTaJCH OaHIHT
“Wirex” ('Z-1/ZM. N3Be/leHH ca OCHOBHH 3aBUCHMOCTH U € U3BbPIICH aHAIU3 Ha [10Jy4eHUTe
pe3ynTaTu.

Karouosu aymu: XopusoHTajieH GaHIIUT, MOLIIHOCT Ha psi3aHe, pa3sKposBaHe Ha TPYIH

Anyapu, 2024 Hzromuﬂ:(ffj—_?fzi:; :
Codus ~Jrn. ac. a-p Basenrun Atanacos/

26



