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Al.1. Bwuues II. (2015), M3cnenBane Ha NIyMOBHTE XapaKTEPUCTUKH Ha AbPBO0OpaboTBaIa
¢pe3a. Jlecorexunyeckn yauepcureT, Copust

Pe3rome: IIpeamer Ha u3cieBaHe HA JUCEPTALMOHHUS TPYJ Ca IIYMOBHUTE XapaKTEPUCTUKHU
Ha €THOBpPETEeHHA IbpBo0OpaboTRala (pe3a ¢ JOIHO pa3NooKeHHe Ha pabOTHHUS BaJl, KAaKTO
U BIMSHUETO HA HIKOM (DAaKTOPH, CBBP3aHU C PEKMMa Ha psi3aHe, BbPXY HMBOTO Ha IIyMOBa
emucusa. Ha Oazara Ha npoBeJeHHMTE EKCIIEPHUMEHTAIHU H3CJIEIBAaHUS BBPXY IIYMOBUTE
E€MHICHOHHH HHMBa Ha JbpBo0OpaboTBama (pesa ca onpeaesieHl ONTUMAIHUTE CTOWHOCTH Ha
u3cieaBaHuTe (GaKTOPH Ha peXUMa Ha psi3aHe, KOUTO OCUTYpsIBaT HUBO Ha IlIyMa B IpaHHIIaTa
WIM BBb3MOXKHO Hal-OJIM3KO /10 TpaHUIlaTa Ha MpeNeaHO JOMyCTUMaTa CAaHUTAPHO-XUTUEHHA
HopMma. M3BeaeHn ca rpaduyHM 3aBUCUMOCTH OTpa3sBallld U3MEHEHHETO Ha HUBOTO HA
3BYKOBO HaJIsiTaHE B 3aBHCHMOCT OT YECTOTa Ha BbPTEHE Ha paOOTHHUS Baj #, CKOPOCTTa Ha
nogaBae U, ne0ennHaTa Ha CHeMaHus CiIOM h, Buaa Ha oOpaOoTBaHUS MaTepual Hu
KOHCTPYKTUBHUTE OCOOEHOCTH Ha pexelmuss HHCTpyMeHT. Ha Oasata Ha wu3uMciaeHUTE
€KBUBAJCHTHM HHUBAa Ha 3BYKOBO HajsiraHe Ha pabOTHOTO MSCTO € OIpenesieHa
IPOABJKUTETHOCTTa HA EKCIO3ULMs Ha paOOTHHKA OT TIJieJHAa TOYKa Ha O€30MacHOTO
BB3/ICHCTBUE HA IlIlyMa BbPXY OllepaTopa Ha MalllHaTa [IPU Pa3JIMYHU PEXUMHU Ha paboTa.

KiarouoBu nymm: @pesa, uym, 36yK060 Hanieane, 38YK08a MOUWHOCH

Vitchev, P. (2015). Study on the noise characteristics of woodworking milling machine. PhD
Thesis, University of Forestry, Sofia

Abstract: The objective of the PhD thesis was to investigate the noise characteristics of the
woodworking spindle moulder machine, as well as the influence of some factors, related to the
cutting mode, on the noise emission levels. On the basis of the experiments carried out on the
noise emission and imission levels of the woodworking milling machine, the optimal values of
the (studied) cutting mode factors that ensured noise levels within or close to the sanitary
standard of noise emission were determined. Dependency graphs were calculated, showing the
relationship between the changes in the sound pressure level depending on the rotational speed
of the working shaft, n, the feed speed, U, the thickness of the out-cut layer, 4, the type of the
processed material and the constructive characteristics of the cutting tool. On the basis of the
calculated equivalent sound pressure level, measured at workplace, the exposure duration
ensuring safe exposure to noise of the operator at the workplace was also determined taking
into account different operation modes of the machine.

Key words: milling machine, noise, sound presser level, sound presser power



B3. XaOtnautaumonen Tpya — MmoHorpadgust

B3.1. Buues II. (2020), AKyCTHYHHM XapaKTEPUCTHKH Ha JIbPBOOOpAOOTBAIIM MAaITHHHU,
oOpaboTBamu upe3 psazane, Mznarencrso ,,ABanrapn [Ipuma®, Codus, ISBN 978-619-239-
428-8, c. 192.

Pe3rome: B pabortara ca maaeHu HeOOXOAUMHUTE OA30BH TEOPETUIHHU TIOHSATHS M 3aBUCHMOCTH
B 00JlacTTa Ha aKycTthkara. [IpeJcTaBeHHM ca HM3MCKBAaHUATA 33 OMpPEICIISTHE Ha IIyMOBHTE
XapaKTePUCTHKU Ha JIbPBOOOPAOOTBANIMTE MAITMHK, HAMEPHIN HAK-ITUPOKO MPUIIOKCHHUE B
TbpBOOOpaboTBamaTa U MeOeIHaTa MPOMHUIIICHOCT, B TOBa YUCIO OpOH ¥ TMO3UIMH Ha
U3MEPBATEIIHUTE TOYKH, HM3UCKBAHHUS KBM PEXKEIUTe HWHCTPYMEHTH H 00paboTBaHUTE
MaTepuany. Pasriexxaar ce HIKou ChbBPEMEHHHU IHPBOOOPA0OTBAIIY MAITUHY OT TJIeTHA TOYKA
Ha TEXHHUTE IITyMOBH XapaKTEPUCTUKH U (PAKTOPUTE BH3CHCTBAIIN BHPXY TSIX CPEl KOUTO BUI,
KOHCTPYKIUS M XapaKTEPUCTUKH Ha PEXKEIIUTe WHCTPYMEHTH, XapaKTepPHCTHKA Ha
00paboTBaHUTE MaTEpHalid, PSKUM Ha psi3aHe (CKOPOCT Ha T0JlaBaHe, CKOPOCT Ha ps3aHe,
nebenuHa Ha CHEMaHHs cioi u np.). EnHoBpeMeHHO ¢ ToBa B MOHOrpadusTa ce o6o0maBaT
pe3ynTaTu OT MPOBEACHH OT €KCIIEPUMEHTAIHU H3CJICIBAHUS BBPXY TEXHHUKO-aKyCTHUHUTE
XapaKTePUCTUKU Ha Pa3lIMYHH JbPBOOOpaboTBamy MamuHU. [IpaBu ce KpaThK IMperiea Ha
pe3yiTaTtyd OT APYTH aBTOPH OT MPOBEACHH HM3CJICIBaHUSA B 00JacTTa HA IIymMa MOPOJCH OT
paboTtara Ha TBPBOOOPAOOTBANITUTE MAIITUHHU.

KirouoBu a1ymm: 0vpgoobpabomeaiyu Mawiutu, uymosa eMucusl, HU0 Ha 36YK0B0 HAJIA2AHE

Vitchev, P. (2020). Acoustic characteristics of woodworking machines processing by cutting.
Avangard Prima, Sofia, ISBN 978-619-239-428-8, p. 192.

Abstract: The current work presents the basic theoretical concepts and relationships in the field
of acoustics. The main requirements for evaluating the noise characteristics of woodworking
machines, used in the woodworking and furniture industry, including the number and positions
of measuring points, are presented. Further, contemporary woodworking machines are analyzed
in terms of their noise characteristics and influencing factors, such as type, construction and
characteristics of the cutting tools, characteristics of the processed materials, cutting mode (feed
rate, cutting speed, thickness of the removed layer and others.). Along with this information,
the monograph summarizes the results of experimental studies conducted on the technical and
acoustic characteristics of various woodworking machines, as well as presents a brief overview
of the results from the most relevant research in the field of noise, generated by the
woodworking machines.

Key words: woodworking machines, noise emission, sound pressure level



I'6. Ily6.iukyBana kKHHMra Ha 6a3aTa Ha 3a1UMTEH IMCEePTAIMOHEH TPYA 32 IPUChKIAHE HA
o0pa3oBaTe/IHA M HAYYHA CTEIEH ,,A0KTOP*

I'6.1. Buues II. (2020), M3cneaBane Ha NTyMOBUTE XapaKTEPUCTUKH Ha THPBOOOpadOTBaIIa
dpe3a, ABanrapn [Ipuma, Codust, ISBN 978-619-239-421-9, c. 170.

B kHurara ce pasriexaaT IIyMOBHTE XapaKTEPUCTHKH Ha €IHOBPETEHHA JHPBOOOpabOTBaIIa
¢dpe3a ¢ TOTHO pa3moyio’keHHe Ha pabOTHHSA Bajl, KaKTO W BIMSHUETO HA HAKOM (hakTopw,
CBBP3aHHM C PEKMMa Ha psA3aHe, BbPXY HUBOTO Ha nrymoBa emucus. Ha 6a3ara Ha mpoBeneHH
EKCHEPUMEHTAIHN W3CJIe/IBaHUS BbpPXY IIYMOBHUTE €MHCHOHHU HUBAa Ha IbPBOOOpabOTBaIla
¢pe3a ca ompeneneHH ONTHMATHUTE CTOWHOCTH Ha HM3CJIEABaHHUTE (PAKTOPHU Ha pEKUMa Ha
psi3aHe, KOMTO OCUTYpsBaT HUBO Ha IIyMa B TpaHMIIaTa MM BB3MOXXKHO Hal-OJHM3KO 10
TpaHMIaTa Ha MPEeNTHO JOMyCTUMAaTa CAHUTApHO-XUTHEHHA HopMa. M3Benenn ca rpaduann
3aBHCUMOCTH OTpPAa3sBallld U3MEHEHHWETO HAa HUBOTO HA 3BYKOBO HAaJsIraHE B 3aBUCHUMOCT OT
9YeCTOTa Ha BbpPTEHE Ha pabOTHHS Bal 7, CKOPOCTTa Ha moaaBaHe U, neGennHaTa Ha CHEMaHUs
cioil h, Buga Ha 0OpabOTBaHMS MaTepHal U KOHCTPYKTHBHUTE OCOOCHOCTH Ha pPEXEIus
uHCTpyMeHT. Ha 0a3aTa Ha M34YHMCICHHWTE EKBHBAJICHTHM HHMBAa Ha 3BYKOBO HAaJsITaHEe Ha
paboOTHOTO MACTO € OTIpeieNieHa MPOABIKUTETHOCTTA Ha €KCIIO3HIIMS Ha paOOTHHKA OT IJIeHA
TOYKa Ha OE30I1aCHOTO BB3JICHCTBHE Ha IIyMa BbpPXY ONepaTropa Ha MalllMHATA TPH Pa3InIHU
peXuMU Ha pabora.

KimrouoBu nymm: @pesa, uiym, 36yK060 Haldgeaue, 36YK08A MOUHOC

Study on the noise characteristics of woodworking milling machine.

Abstract: The objective of the monograph was to investigate the noise characteristics of the
woodworking spindle moulder machine, as well as the influence of some factors, related to the
cutting mode, on the noise emission levels. On the basis of the experiments carried out on the
noise emission and emission levels of the woodworking milling machine, the optimal values of
the (studied) cutting mode factors that ensured noise levels within or close to the sanitary
standard of noise emission were determined. Dependency graphs were calculated, showing the
relationship between the changes in the sound pressure level depending on the rotational speed
of the working shaft, n, the feed speed, U, the thickness of the out-cut layer, /4, the type of the
processed material and the constructive characteristics of the cutting tool. On the basis of the
calculated equivalent sound pressure level, measured at workplace, the exposure duration
ensuring safe exposure to noise of the operator at the workplace was also determined taking
into account different operation modes of the machine.

Key words: milling machine, noise, sound presser level, sound presser power



I'7. CtaTum u noxaaau, nyoJMKYyBaHU B HAYYHM U3JaHUS, pepepUPAHH M HHAECKCUPAHHU
B CBeTOBHOM3BECTHH 0a3U JaHHHU ¢ HAy4YHa HHGoOpManus

I'7.1. Vitchev P., Zh. Gochev (2018), Study of milling surfaces depending on the parameters
of technological process. Proceedings of 29th International Conference on Wood Science and
Technology — ICWST, Faculty of Forestry, University of Zagreb, Croatia, pp. 193+199, ISBN:
978-953-292-059-8. (SCOPUS)

Abstract: The aim of the current study was to investigate the surface quality of articles from
oak wood (Quercus petrea L.) during milling. The influence of the following technological
factors: rotation speed of the cutting tool (n), feed rate (U) and thicknesses of the cut-out layer
(h) on the changes in the roughness parameter R: has been evaluated. The surface roughness
was measured with a roughness tester, type ,,Surftest SJ-210*“(Mitutoyo, Japan). Based on the
results from the current study, the rate of influence of the investigated factors on the quality of
the processed surfaces has been assessed and graphical dependencies, representing the
relationship between the different factors have been derived.

Key words: cutting mode, surface roughness, wood milling

N3cnenBane kauecTBOTO Ha (Ppe30BAHU MOBBPXHUHM B 3aBUCUMOCT OT TapaMeTpPHUTE Ha
TEXHOJIOTHYHUS TTPOILIEC

Pe3iome: B pabota ce mpociiesiBa HI3MEHEHUETO Ha KaUeCTBOTO Ha 00pabOTEHNUTE TOBbPXHUHU
Ha geTailnu ot 160 (Quercus petrea L.) cnen ¢pe3oBane. M3cnensa ce BIUSHUETO HA CICIHUTE
TEXHOJIOTUYHU (DaKTOpU: YecToTa Ha BBPTEHE Ha PEXKEIUs WHCTPYMEHT (1), CKOPOCT Ha
nomaBane (U) u nebenmrHa Ha cHeMaHwus cliod (4) BbpPXy M3MEHEHHETO Ha IMapameThpa Ha
rpamnaBocT R: M3MOJ3BaH 3a OIEHKAa Ha KAayecTBOTO Ha 00pabOTEHUTE MOBBbPXHUHHU. 3a
olpelieNIsIHE Ha TpamaBocTTa € u3nos3BaH npoduiomep tun Surftest SJ-210“ (Mitutoyo,
Snonust). Ha 6azara Ha moyryueHUTE pe3ysITaTH € ONPEAETICHO BIUSHUETO Ha MPOMEHIUBUTE
dakTOopu BBpPXY H3MEHEHHETO Ha TpalaBOCTTa U Ca M3BEACHU TpadUUHU 3aBHCHUMOCTH,
NPECTaBAIIN BPHh3KATa MEXKITY TAX.

KuarouoBu nymum: peowcum na psazame, epanagocm Ha nogvbpxHuHume, gppezosame Ha 0bpeecund



I'7.2. Gochev Zh., Vukov G., Atanasov V., Vitchev P. (2018). Study on the power energetic
indicators of universal milling machine. Science journal ,JInnovations in Woodworking
Industry and Engineering Design®, 1 (13): 18-24, ISSN 1314-6149. (Web of Science)

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

W3cnenBane Ha eHepreTHYHNUTE (aKTOPU HA YHUBEpCAIIHA JbPBO0OpaboTBama Gppesa

Pe3tome: PaboTtara mpencrtaBsi pe3yTaTd OT MPOBEACHO SKCIICPUMEHTAIHO MU3CIICIBAHE TIPU
¢pe3oBaHe Ha JeTailiM OT MacuUBHA JbpBecHHAa. M3cienBaHusiTa ca TPOBEIEHH B
naboparopusra 1o AbpBo0OpadoTBaIM MaIMHU NTpH JlecoTexHnuecku yHuepcuter, Codus.
3a menuTe Ha CKCIEPHMEHTa € M3IOJ3BaHa AbpBooOpadoTBama ¢pesa mogen /-3 (3IM —
[TnoBauB). Pasrnexna ce Bpb3KaTa MeXIy HIKOM OCHOBHH (DAKTOPH KaTO CHJIa M MOIIHOCT Ha
ps3aHe, cnenupuyHa paboTa Ha ps3aHe M cHenu(UIHA KOHCYyMHpaHa MOIIHOCT, OKa3Balllx
BIIMSIHME BBPXY Ipolieca Ha gpe3oBane. Ha 6a3za Ha pe3ynTaTuTe U HaIpaBEHUTE aHAIHM3H ca
(bopMyIHpaHH MPETOPHKHU ¢ MPAKTUIECKO 3HAUCHHE.

KurouoBu aymm: yuHusepcanna ovpsoobpabomsawa gpesa, MoOwHOCm HA pA3aue, Cuid Hd
pAzane, (hpesosane Ha OvbpsecuHa



I'7.3. Vitchev P., Angelski, D., Mihailov, V. (2019). Influence of the processed material on
the sound pressure level generated by sliding table circular sawing machine, Scientific journal
Acta Facultatis Xylologiae, Zvolen, 61(2): 73-80, DOI: 10.17423/afx.2019.61.2.06, ISSN
1336-3824. (Web of Science; SCOPUS)

Abstract: The aim of the current study was to investigate the changes in the sound pressure
level, generated at the operator’s position of sliding table circular saw, depending on the type
of the processed material, the cutting height (4) and the tool overhang effect (7) (71 = 7,
T>» = 14; T3 = 21 mm). The experiments were performed with specimens from: chipboard
oriented strand board (OSB), and plywood with cutting height 15, 30, 45 mm. The generated
sound pressure level was measured using the method of “sound free field”, taking into account
the influence of the background noise and the characteristics of the sound field. The
measurement of the 4-weighted sound pressure level was performed using precise digital sound
level meter CEL-620B1 (CASELLA, United Kingdom). The obtained results showed that the
sound pressure level is influenced by the type of the processed material and at the cutting height
of 15 mm it is changed as follows: plywood — 89.5 dB(A); OSB — 88 dB(A) and chipboard —
86.5 dB(A). The increase in the tool overhang effect from 7 mm to 14 mm resulted in an
increase in the sound pressure level by average 3+4 dB(A), for all three types of processed
material.

Key words: sound pressure level (SPL), noise, circular saw machine, chipboard, Oriented
strand boards (OSB), plywood.

Bnusinue Ha 00paboTBaHKs MaTepuall BbPXY HUBOTO Ha 3ByKOBO HAJISITAHE B PE3YJITAT OT
pabortara Ha (opMaTeH UPKYIIAP

Pe3rome: LlenTa Ha HacTosaTa paboTa € eKCIIEPUMEHTAITHO Aa C€ MPOCIeId U3MEHEHUETO Ha
HUBOTO Ha 3BYKOBO HaJIsiraHe Ha pabOTHOTO MSCTO Ha OIepaTopa Ha LUPKYJIIpHA MAlIUHA C
KapeTKa B 3aBUCHMOCT OT BHJa Ha 00pabOTBaHMs MaTepual, BUcoumHatra Ha pssane (h) u
rojeMuHaTa Ha HaJcTbpyaHe Ha HUpKysipHus TpuoH (7) (71 = 7; T» = 14; T3 = 21 mm) Hapg
o0paboTBanusi Marepuai. B xoma Ha u3cienBaHeTo ca oOpabOTBaHM AETAWIN OT: IJIOYM OT
JT'BPBECHU YaCTHIIM (C BUCOYMHA Ha psi3aHe 16, 32, 48 mm); mioun ¢ OpUEHTHPAHU YaCTHUIIH (C
BHCcOYMHA Ha ps3ane 15, 30, 45 mm) u mmepruiat (¢ BUcounHa Ha pszane 15, 30, 45 mm).
HuBoTto Ha reHepupaHusi IIyM € OTUETEHO 10 MeToa ,,I3mMepBaHe B CBOOOAHO 3BYKOBO IOJI€E™,
KaTO ca OTYETCHU BIIMSHUETO HAa (POHOBMA IIYM U XapPaKTEPHCTUKUTE HA 3BYKOBOTO IOJIE.
HuBoTO Ha A-KOPUTHPAHOTO 3BYKOBO HAJSITaHE € M3MEPBAHO C MpPEHU3eH NU(POB IIyMOMED
mogaen CEL-620B1 (CASELLA, United Kingdom). [Tomyuenure pe3ynraTi mokasBar, 4e Ipu
€IHW M CBUIM YCIOBHUA Ha psA3aHE HHMBOTO Ha 3BYKOBO HaJsraHe, B 3aBHCHUMOCT OT
00paboTBaHUs MaTepHal ce U3MEHST, KakTo cienBa: mmepruiat — 89.5 dB(A); OSB — 88 dB(A)
u [IJ4 — 86.5 dB(A). YBenuuaBaHeTO Ha HAJCTHPYAHETO HAa LUPKYISAPHHUS TPHUOH HaJ
o0paboTBaHus MaTepuan oT 7 mm Ha 14 mm BoAM 10 TOBHUIIIABAaHE B HMBOTO Ha 3BYKOBO
HaJIsITaHe, PH Pa3InIHUTE MaTepPHUaIH, CPEeaHO ¢ okoio 3-4 dB.

KarouoBu nymu: nHuso na 36ykoso nanseawe (SPL), wym, yupxynapua mawuna, 1[4, OSB,
wnepniam



I'7.4. Vitchev P. (2019). Evaluation of the surface quality of the processed wood material
depending on the construction of the wood milling tool, Scientific journal Acta Facultatis
Xylologiae, Zvolen, 61(2): 81-90, DOI: 10.17423/afx.2019.61.2.08, ISSN 1336-3824. (Web of
Science; SCOPUS)

Abstract: The aim of the current study was to investigate the changes in the surface quality of
specimens from Scots pine (Pinus Sylvestris L.) wood during longitudinal milling. Further, the
influence of the cutter head construction of three different cutting tools (CH-1, CH-2, CH-3)
on the surface quality has been evaluated at different rotational frequencies 7 (from 4000 min™!
to 8000 min~') and feed speed vy (from 3.5 m-min~! to 10.5 m-min~'). The surface roughness
was measured with a digital profilomer, model ,,Surf test SJ-210° (Mitutoyo, Japan). Based on
the experimental results, three regression equations are derived and the changes in the
roughness parameter R: in relation to the evaluated factors are graphically presented. Our results
show that the values of the roughness parameter range from 25.7 um to 39.6 um. The highest
surface quality is achieved when the surface is processed with the cutting tool CH-3, which
cutting teeth edges are located at a certain angle (30°) to the axis of cutting rotation. The optimal
values of the evaluated variables, at which the heights quality of the processed surfaces is
achieved, are as follow: rotational frequency # = 6500 min~!, at which the reached cutting speed

is ve =42 m-s~!, and feed speed vy=7 m-min~".

Key words: wood milling, surface roughness, cuter head construction, cutting mode.

W3cnenBane Ka4ecTBOTO Ha 00paOOTEHUTE MOBLPXHUHU B 3aBUCHMOCT OT KOHCTPYKIIUSTA Ha
(bpe30BUs HHCTPYMEHT

Pe3ome: llenra Ha HacTosmiata paboTa e Aa ce M3cieABa U3MEHEHHETO Ha KauyecTBOTO HA
00paboTeHNTe MOBBPXHUHH MPU HAJTBKHO IJIOCKO (pe30BaHU HA ETAWIN OT AbPBECHHA Ha
Ost1 6op (Pinus Sylvestris L.) B 3aBUCUMOCT OT KOHCTPYKLUATA Ha TPU Pa3IMYHHU PEXKeEIn
MHCTPYMEHTa NPM Pa3jiMyHa YyecToTa Ha BhpTeHe 1 (o1 4000 min™! mo 8000 min™') u ckopoct
Ha noxasane vy (ot 3,5 m.min"! 1o 10,5 m.min"). 3a onpenensane Ha rpanaBocTTa € U3MOJI3BaH
enekTpoHeH mnpodumomep mogmen ,,Surftest SJ-210“ (Mitutoyo, SAmonus). Ha Gaszara Ha
MOJIyYCHHUTE PEe3yJITaTH ca U3BEACHU TPU PErPECUOHHY YPAaBHEHMS U rpa)UIHO € IMPEeACTaBEHO
M3MEHEHHMETO Ha MapaMeTbpa 3a IpamaBoCT R: B 3aBUCHUMOCT OT u3cieaBaHute (akropu. B
paMKHUTE Ha POBEICHUTE EKCTICPUMEHTAIHN H3CIIEIBAHNUS IPANlaBOCTTa C€ U3MEHS OT 25.7 um
10 39.6 um. Haii-1o0po kauecTBO Ha MOBBPXHMHUTE CE€ JOCTHra ¢ M3MOJI3BaHe Ha (pe3oB
uHctpyMeHT (CH-3) ¢ pexelu pp00Be pa3noiaokeHH Mo bI'bJ CHPSIMO OCTa Ha BbPTEHE Ha
uHCTpyMeHTa. OT riieJHa TOYKa Ha KayeCTBOTO Ha 00pabOTEeHNTE MOBbPXHUHU Ha AETailyin OT
Os1 O0p, KaTo ONTHMaIHAa CTOMHOCT Ha YECTOTaTa Ha BbPTEHE Ha MHCTPYMEHTa MOXeE Jia ce
nocour 7 = 6500 min™!, mpy KOATO ¢ KOHKPETHHUS PEXKEl] HHCTPYMEHT C& OCUTYpsIBAa CKOPOCT
Ha ps3aHe ve = 42 m.s™, a onTMMaTHaTa CKOpPOCT Ha MoJaBaHe € vy =7 m.min’,

KarouoBu nymm: ¢gpeszosane na ovpeecuna, 2panasocm Ha NOBbPXHUHUME, KOHCMPYKYUSL HA
pedcewus UHCMPYMEeHM, PeXCUM Ha pA3aHe



I'7.5. Gochev Zh., Vitchev P., Vukov G. (2019). Determination of performance index and
effective power for sharpening of TC planer knives with PCD abrasive wheels. Proceedings of
30th International Conference on Wood Science and Technology — ICWST, 12-13 December,
Zagreb, Faculty of Forestry, University of Zagreb, Croatia, pp. 53+60, ISBN: 978-953-292-
059-8. (SCOPUS)

Abstract: This paper presents experimental results of sharpening of planer knives part of cutter
head. The knives have TC (tungsten carbide) edges type K40 and K20 according to ISO grade
classifications. The sharpening process do with abrasive wheels from polycrystalline diamond
(PCD). Performance indicator and effective power for both direct and reverse motion are
determined. The grits of PCD abrasive were with common heightened durability, anti-stick
properties with organic and metal/organic binder. Based on the results of the research, the
relevant conclusions and recommendations are made.

Key words: planning knives, cutter head, sharpening, abrasive tools, polycrystalline diamond,
tungsten carbide tools

OmnpenensHe Ha MOKazaTess Ha paboTOCTIOCOOHOCT U e(heKTUBHATA MOLTHOCT ITPH 3aTOYBAHE
Ha TUIOCKH TBBPIOCIUIABHU HOXKOBE ¢ a0pa3uBHU TUCKOBE OT MOJIUKPUCTAICH THAMAHT

Pe3rome: B Tasu cratus ca npencTaBeHM EKCIIEPUMEHTAJIHHM pe3yiTaTh OT 3aTOYBAaHE Ha
TUTOCKH HOXOBE, 9acT OT criiodseMa (hpe3oBa riiaBa ¢ TBPIOCIUIABHU TUTaCTUHH, Mapka BKS
u BK8M ¢ abpa3uBHu uHCTpyMeHTH OT nonukpucraieH auamanT (I1IK/I). Onpenenen e
MOKa3aTeNAT 3a paboTOCTOCOOHOCT M e(EeKTHBHATA MOITHOCT MPU 3aTOYBAHE HA TPaB H
obOpareH xon. AOpasuBHuTe 3pbHHAa Ha [IK/] ca ¢ oOma mMmoBuIIEHa H3IPBHKIUBOCT,
AQHTUIIONICTIBAILIM CBOICTBA, OpraHMYHa W MeETaJo/OpraHuyHa CBpb3Ka. HampaBeHu ca
CHOTBETHUTE U3BOJH U IMPEHOPBKH.

Kiaro4oBu aymm: naocku Hooicose, peoicewyu UHCMPYMeHmMu, 3amoyeane, aodpa3ueHu
UHCMPYMEHMU, NOTUKPUCMANEH OUAMAHM, UHCIPYMEHmU Om 801ppamos kapouo



I'7.6. Vukov G., Vitchev P., Gochev Zh. (2019). Spatial vibrations of a single spindle moulder
caused by the unbalance of drive electric motor’s rotor. Proceedings of 30th International
Conference on Wood Science and Technology — ICWST, 12-13 December, Zagreb, Faculty of
Forestry, University of Zagreb, Croatia, pp. 225+234, ISBN: 978-953-292-059-8. (SCOPUS)

Abstract: Proposed study investigates the forced spatial vibrations of a single spindle moulder,
caused by the unbalance of its drive electric motor’s rotor. The investigations are done on the
base of an original mechanic-mathematical model targeted to study of the forced spatial
vibrations of single spindle moulders, developed by the authors. In this model the machine, the
spindle and the electric motor’s rotor 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 needed mass, inertia, elastic and damping properties of the elements of the
considered system. It includes also the force disturbances and all necessary geometric
parameters of this system. A system of matrix differential equations is compiled and analytical
solutions are derived. Numerical calculations are carried out by using the developed model and
modern computer programs. The calculations use the parameters of a machine used in the
practice. As a result of the whole study, the forced spatial vibrations of a single spindle moulder
caused by rotor’s unbalance of drive electric motor are obtained and illustrated. These results
allow clarifying the influence of the considered unbalance on the work of the main elements of
this machine.

Key words: forced spatial vibrations, single spindle moulder

[TpocTpancTBeHr BUOpaLuu, MPUYMHEHH OT JieballaHca Ha pOTOpa Ha 3aBUKBAIINS
eJIEKTpOABHUTraTeN Ha dpes3a ¢ equH Ball

Pe3rome: Hacrosmoro npoyuBaHe u3cieqBa NPUHYIUTEIHUTE MPOCTPAHCTBEHH BHOpaIUH,
INPUYMHEHN OT AebanaHca Ha poTopa Ha 3aJBIDKBAIINS €JIEKTPOJBHUraTel Ha (pesa ¢ JOJIHO
pa3nosoxeHue Ha Bana. M3cneaBaHusTa ce U3BbPLIBAT Ha Oa3aTa HA OPUTMHAIEH MEXaHHUYHO-
MaTeMaTHYeCKH MOJIe], HAaCOYeH KbM H3CJE/IBAHE Ha NPUHYIAUTEIHUTE MPOCTPAHCTBEHU
BUOpaluu Ha (pe3u ¢ eauH Ball, pa3paboTeH oT aBTopuTe. B TO3M Monen MammHaTa, BalbT U
pPOTOPBT HA EIEKTPOABUIATENsl CE Pa3MNIEkAAT KaTo TBBPAM Tead, KOUTO Ca CBBP3aHM 4Ype3
€JIACTUYHU U aMOPTHCHOPHU €JIEMEHTH MOMEX/y CH U C HETIOJABMXHMA 1MOJ1. MOAETBT OTUUTA
HEO0OXOIMMUTE Maca, MHEPIHs, €1aCTUYHHU U IIyMOIOIIIBIIAIIM CBONCTBA HA €JIEMEHTUTE Ha
pasriexgaHara cucteMa. Tol BKIIOYBA ChIIO CHIIOBUTE CMYILEHHUS U BCUYKU HEOOXOAUMHU
reOMETPUYHU TapaMeTpu Ha Ta3u cucrema. CbcTaBeHa € CUcTeMa OT MaTpUYHU
nudepeHInaTHl YpaBHEHUS U ca U3BEICHN aHAIUTUYHU pelieHus. YucIeHuTe N34UCIIeHUs ce
U3BBPIIBAT C MOMOIITA Ha pa3pabOTEHUs] MOJAET U ChbBPEMEHHU KOMIIOTHPHU IMPOTPAMH.
W3uncnenusTa U3non3BaT napaMeTpuTe Ha MalllMHa, U3M0JI3BaHa B IPakTUKaTta. B pezynrat Ha
LAJI0TO TPOYYBAHE Ca U3BEIEHM U WIIOCTPUPAHM MPUHYJIUTEIHUTE MPOCTPAHCTBEHU
BUOpaly, IPUYMHEHN OT AucOaaHca Ha 3a/IBUKBALLUS €JIEKTPOABUraTell Ha poTopa Ha dpesa
¢ enuH Baj. Te3u pe3ynTaTu o3BOJIABAT Aa CE U3SICHU BIUSHUETO HA pa3riIexkKIaHMs AUCOaIaHC
BBbpPXY paboTaTa Ha OCHOBHUTE €JIE€MEHTH Ha Ta3u MalllHa.

KiarouoBu nymm: npumnyoenu npocmpancmeenu eubpayuu, gppeza c 001HO paznonoxcenue Ha
sana



I'7.7. Vitchev P., Gochev Zh. (2019). Influence of the cutting mode on the surface quality
during longitudinal plane milling of articles from Scots pine. Science journal ,,Innovations in
Woodworking Industry and Engineering Design®, 2 (16): 66-72, ISSN 1314-6149. (Web of
Science)

Abstract: The current study investigates the changes in the surface quality of experimental
samples of Scots pine (Pinus sylvestris L.) wood during a milling process, performed with
different rotation speed of the cutting tool (n), feed rates (U) and different thicknesses of the
removed layer (/4). On the basis of the performed experiments, graphical dependencies,
representing the relationship between the different factors have been derived. In order to
achieve a higher quality of the milled (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: milling, surface quality, cutting mode, Scots pine (Pinus sylvestris L)

BnusHue Ha pexiMa Ha ps3aHe BhPXY KaueCTBOTO Ha MOBBPXHUHUTE MPU HAIITBKHO IJIOCKO
¢bpe3oBaHe Ha AbpBEcHHA OT 051 60p

Pe3iome: B pabGoraTa ce u3cieqBa npoMsHaTa B KAUeCTBOTO HA IOBbPXHUHUTE HA JCTANIN OT
nbppBecuHa Ha Osn 6op (Pinus sylvestris L.) nmpu ¢pe3oBaHe Ha OMUTHUTE 0Opa3ly TPH
pa3IMYHU YECTOTH HAa BPTEHE Ha peXellns HHCTPYMEHT (7), ckopocTy Ha nogasane (U) u npu
pasnuuHy AeOeIMHM HAa CHEMaHUd ciiol (/). B pe3ynraT Ha mpoBeaeHUTE €KCIIEPUMEHTAIHU
W3cleBaHMs ca U3BEICHU rpaduHU 3aBUCUMOCTH, MIPEICTABAIIN BPbh3KaTa MEKIY OTACITHUTE
¢dakropu. HanpaBeHu ca mpenopbKy 3a ONTUMATHUTE CTOWHOCTH Ha M3CIIEABAHUTE (PAaKTOPH C
1€ [M0-BUCOKO Ka4eCTBO Ha (Ppe30BaHUTE MOBHPXHUHHU, KOUTO Ca C MPAKTUYECKa HACOYEHOCT.
3a ompenensiHe HA TPamaBOCTTa € M3IMOJ3BaH €NEKTPOHEH mpoduimomep monen ,,Surftest SJ-
210% (Mitutoyo, SAmonus).

KurouoBu gymu: ¢ppe3oBaHe, KauecTBO Ha TIOBbPXHUHUTE, PEXKUM Ha psizaHe, Osu1 6op, Pinus
sylvestris



I'7.8. Vitchev P., Ivanova Y., Hristodorova D. (2019). Study on the sound absorption
characteristics of wood from Scots pine. Science journal ,,Innovations in Woodworking
Industry and Engineering Design®, 2 (16): 59-65, ISSN 1314-6149. (Web of Science)

Abstract: In this paper, the absorption properties of wood materials from Scots pine (Pinus
Silvestrys L.), which are widely used in flooring and wall linings, have been experimentally
studied. The frequency-dependent sound absorption coefficient (0p) was determined in
octagonal frequency bands with an average geometric frequency of 100 Hz to 2000 Hz. The
tests were carried out using an impedance tube, according to the requirements of BDS EN ISO
10534-1:2006. The obtained results are of a particular interest from both scientific and practical
point of view, given that the sound absorption coefficient has a decisive impact on the
reverberation time. The latter is the main acoustic parameter of a room depending on its
intended purpose.

Key words: sound absorption, Pinus silvestris, reverberation time

N3cnenBane Ha 3ByKOMOTIIBINAIIMTE XapaKTEPUCTUKU HA TBPBECUHA OT Osi1 60p

Pe3rome: B paGorata ce pa3riiexaa mporieca Ha 3ByKOIOTTbIIIaHe Ha IbpBECHHATA Ha 0511 00p
(Pinus Sylvestris L.), kaTo eiHa OT Hail-4€CTO U3MOI3BAHUTE MPHU MPOU3BOJCTBOTO Ha MOJOBH
HAaCTUJIKM W OOMIMBKH Ha CTEHU. EKCIEpUMEHTAIIHO € OMNpelesieH YeCTOTHO 3aBUCUMUS
KOe(UITMEHT Ha 3BYKOMOTTbINAHE (0p) B OKTABHU YECTOTHH JICHTH ChC CPEIHOTCOMETPUYHH
yectotu oT 100 Hz no 2000 Hz. M3cneaBanusita ca NpoBEICHHU C NMOMOIITA HA UMIIEIAaHCHA
TpbOa, chriaacHo wm3uckBanusAta Ha BJIC EN ISO 10534-1. Tlonmydenute pe3ynratu
MpPEe/ICTAaBIsABAT HMHTEpPEC KAKTO OT HayyHa TIJIelHa TOYKa, Taka W OT TJeJHa To4yka Ha
MPAKTUKATa, TPEIBU] Ha TOBA, Y¢ KOCPHUIIMCHTHT HA 3BYKOIOTJIBINAHE OKAa3Ba peEIIaBalio
BIMSIHHE BBPXY BpPEMETO Ha peBepOepaius, KOETO € OCHOBEH aKyCTHYEH IapameTbp Ha
MOMEUIEHUATA B 3aBUCUMOCT OT MPEAHA3HAYCHUSATA UM.

KarouoBu nymu: 3ByKonoribliane, 65 0op, Pinus silvestrys, Bpeme Ha peBepOepariust



I'.7.9 Vitchev P., Zh. Gochev, G. Vukov (2019). Influence of Some Factors on the General
Vibrations Generated by Woodworking Spindle Moulder Machine, Proceedings 30"
International Conference on Wood Science and Technology (ICWST 2019)
“Impementation of Wood Sciencein Woodworking Sector’and 70" anniversary of Drvna

industrija Journal, Zagreb, pp. 266, ISBN 978-953-292-062-8. (SCOPUS)

Abstract: This study investigates the general dynamic behaviour of a woodworking milling
machine with a lower working shaft location, determined by the mean square value of the
vibration speed measured on the shaft bearings. The results show that the mounting of a cutting
tool increases the overall vibration of the machine in idling. Among the measured factors, the
cutting speed has the greatest influence on the vibration intensity, followed by the feed rate and
the thickness of the cut-out layer. Based on the presented graphical relationships, the optimal
values of the studied factors can be determined in order to reduce the overall vibration of the
machine, which is an important prerequisite for the good work of the cutting tool and for
improving the quality of the machined surfaces.

Brnusinue Ha Hakou (hakTopu BbpXy OOIIMTE BUOpalUK Ha I5pBOo0OpaboTBaiia gppesa

Pe3iome: B paGorara ce m3cienBa TMHAMHYHOTO TOBEJEHUE HA IBpBOoOOpadoTBama ¢pesa ¢
JIOJIHO pa3noJIoKeHHe Ha paboTHMS Ban. To ce ompenens 4Ype3 CpemHO KBaapaTHYHATa
CTOMHOCT Ha BHOpAaIliOHHAaTa CKOPOCT, M3MEpPEHa BBPXY Jarepure Ha Baia. Pesynrartute
[IOKa3BaT, Y€ MOHTHUPAHETO Ha PEXeIl HHCTPYMEHT yBeluYaBa OOIIMTe BHUOpaluu Ha
MalpHata Tpu paboTa Ha mpaseH xoj. OT m3cieaBaHUTEe (PAKTOPU CKOPOCTTA HA ps3aHe
OKa3Ba HAK-TOJSIMO BIHMSIHME BBPXYy HMHTEH3MBHOCTTA Ha BHOpalMMTe, CleJBaHa OT
CKOPOCTTa Ha IOJaBaHe W AcOeNnrHaTa Ha M3pA3aHMA cJIod. Bb3 ocHOBa Ha NpeicTaBEeHHUTE
rpauyHH 3aBUCHMOCTH MOJKE J[a CE ONpPEACIAT ONTHMAIHUTE CTOWHOCTH Ha M3CIIEIBAHUTE
(axTopu 1 Taka 1a ce HaMaJIAT OOLIMTE BUOpAlMK HAa MalIuHaTa. ToBa € BayKHa MpeInoCcTaBKa
3a jobOpara paboTa Ha peXeImus HHCTPYMEHT M 3a MoxoOpsiBaHe Ha KauyecTBOTO Ha
00paboTBaHUTE TOBHPXHOCTH.



I'S8. Crarum m pokiIagM, NyO0JMKYBAaHH B HepeepHpPaHH CIHCAHHA € HAY4YHO
peneH3upaHe Wi My0JMKYBaHH B PeJAKTHPAHHM KOJEKTHBHH TOMOBE

I'8.1. Buues Il., Koiino J[. (2011). O630p BBpXy H3CIeABaHUS HA NMPOMEHIMBOCTTA Ha
HAaTOBapBaHMATA B MAIIMHUTE M CBOPHKEHHUATa B TOpCKAaTa MPOMMIUIEHOCT C OTIJen
n3uncisBaHe Ha ymopa. CoopHuk Hayunu gokianu ot II1™ Hayuno-texHnyecka koHpepeHIus
,,JIHOBAaI[MM B ropcKata MpOMHIUIEHOCT U MHXXEHepHUs nu3aiiH’, 5-7 HoemBpu 2010, Codus,
Wzparencka kpma Ha JITY, ISSN 1314-0663, c. 157-162.

Pe3rome: YMopara Ha MaTepuanure NpU NPOMEHJIMBU HANpPEXKEHUS B WH)KCHEPHUTE
KOHCTPYKIIMM 4YEeCTO BOAU [0 pa3pylleHHss ¢ KaTacTpodalHu MOCIeIUI. 3aToBa
M3UYUCIISIBAHETO HA yMOpa MO MpaBWIO € 3aabJDKUTENHO. Ho chio nmo mpaBuio ymopara Ha
MaTepualuTe, MOpaau HelHaTa CIOXKHOCT U MHOrooOpasue, He HaMupa MACTO B ydeOHHTE
nporpamu 3a 0akajaBpyU U MarucTpH, U C€ CUMTA 33 HAyYHO-U3CIIEOBATEICKU MpobiieM. B
paboTaTa ce u3iaraT OCHOBHH MOHSATHUS 32 yMOpaTa Ha MaT€pUAJIUTE U CE MPaBU JUTEpaTypeH
0030p. Toil ce pasnpocTupa KakTo BbPXY ChBPEMEHHOTO OOIIO ChCTOSHUME HAa HayKara 3a
yMopara, Taka U BBPXY ThpCEHE Ha CHEIM(PUYHM H3CIEABAHUS Ha MPOMEHIMBOCTTAa Ha
HAaTOBAPBAHMUATA B MAIIMHUTE W CBOPBXKEHUAT B TOpPCKaTa IPOMHIUIEHOCT C OIJIE]
n34yHucnsBaHe Ha ymopa. Ctura ce 10 3BOja, 4e uMa JeQHIUT Ha TAaKUBa U3CIIEABAHUS, U Y€ B
Ta3u 00J1acT TpsiOBa a ce HacoyaT HayYHO-M3CIIEA0BATEICKU PECYPCH.

KarouoBn AYMU: ymMopa Ha mamepuaiume, Us4ucisieane Ha ymopa, Mauunu U CbOpPbIHCEeHUs 8
copckama npomMuuLiieHnocnt

Rreview on studies of loading variation in machines and technological equipment in forest
industry with regard to fatigue calculation

Abstract: Fatigue of materials under varying stresses in the engineering structures often leads
to fracture with disastrous consequences. That is why the fatigue calculation is obligatory, as a
rule. However, also as a rule, the fatigue does not find any place in syllabuses of undergraduate
and graduate students due to its high complexity and variety, and it is considered as a scientific
problem. In the paper, the basic fatigue notions are introduced and a review is done. The review
stretches on both the contemporary general fatigue science state and looking for specific studies
of loading variation in machines and technological equipment in forest industry with regard to
fatigue calculation. It is concluded that there is deficiency of such studies and therefore research
resources should be directed into that area.

Key words: fatigue of materials, fatigue calculation, machines and technological equipment
in forest industry



I'8.2. Credpanor C., T'ouer XK., Tpuukos H., BuueB II., Koitno JI. (2011). HagamHo
M3CIeBaHEe HA MPOMEHIIMBOCTTA Ha HANPEKCHUATA B LIMPKYJSIPEH BaJl C OIJIE] M3YHCIISIBAHE
Ha ymopa. CoopHuk Hayunu noknanu ot llIta Hayuno-texunuecka kondepenuus ,, noBanuu

B TOpCKaTa MPOMUIILUICHOCT U WHXKeHepHus nu3aiiH™, 5-7 noemBpu 2010, Codus, 3narencka
kbma Ha JITY, ISSN 1314-0663, c. 163-168.

Pe3rome: PabGorata e mbpBa CTBHIKA OT HACOYBAHETO HA HAYYHOM3CIICIOBATEIICKHM pECypcH 3a
MOKpUBaHe Ha Je(UIMTa HA CrelM(DUYHN H3CIIC/IBAaHHS HA TPOMCEHIIMBOCTTA HA HATOBAPBAHHATA B
MAaIIMHUATE U ChOPBKCHHUAT B TOPCKATa MIPOMHUIIICHOCT C OTJIE M3YHCIsIBaHE HA yMopa. 3aroyHa ce ¢
M3Cle/IBaHe HA MPOMEHIIMBOCTTA Ha HANPEKEHHUATA B MUPKYJISIPEH Bal KaToO €IUH OT XapaKTePHUTE
MAaIlIMHHYU €JIEMCHTH Ha IhpBOOOPa0OTBANUTE MAITUHY H MEXaHHYHATA TEXHOJIOTHS Ha IbPBECHHATA.
ChIIUAT € U3CNEABaH SKOCTHO B PEIHIIA TPYIOBE, HO HE M OTHOCHO SIKOCT Ha yMOpa MPH MPOMEHIHBU
C BPEMETO HANPEXKCHUS OT OTbBaHE M YCyKBaHe. Thi KaTo OI'bBAHETO CTaBa B MPOIEC HA BHPTCHE U €
T.Hap. BBPTCIMBO OI'bBAHC, TO HAIIPCKECHUETO OT OI'bBaHEC HC € CTAaTUYHO: M3MCHSA CC HUKIIMYHO II0
MpOCTa CHHYCOMJIA, aKO Or'BBAIUAT MOMEHT ¢ MmocTossHeH. Ho B peanHu eKCIIOATAllMOHHU YCIIOBUS
OrbBalliAT MOMEHT € IMPOMCHJIMB: B pa60TaTa CC uU3cjeaBaT TCOPETUYHO BH3MOXHUTE BapHUallui Ha
cUIUTe Ha psi3aHe. ToraBa cmoMeHaTaTa CHHYCOUA ChIO HE CE 3ama3Ba, a ce U3MEHS C BCEKU 000POT.
3aeqHO C OT'bBAIIMA MOMEHT BapUpa M yCYKBAIUSAT MOMEHT (C MHKOBE KOTAaTO HMUPKYJSPHUAT TPHOH
Cpellia YeroRBe), MPY KOETO Ce U3MEHS M HAMPESIKESHUETO OT yCyKBaHe. BhoOIie nony4aBaT ce TpyIHH 32
TEOPETUYHO H3CJIe/BaHEe 3aKOHM Ha W3MEHEHHE Ha JIBETE HANPEXKCHHUs: JO0CTa CIOXKHHU, J0CTa
cnenupuuHN (HE CpellaHd B JPyTd MAIlMHHYA BajOBE), HEUUKIWYHHW, CIyYailHU W JIOHSKBJE
HenponopiuoHaiHd. Ho mpu TakoBa MOJOXEHHE C YCIEX MOXE Jla Ce Mpuiara pa3pa0OTBaHUST B
Jlecorexumueckus yauBepcuteT T.Hap. Mmetox MY (Uuaterpupane Ha Jndepennnanurte Ha YMopara)
3a OIlCHKAa Ha yMOpHaTa IBJIroTpaiHOCcT. B paboTara ca moka3aHu BB3MOXHH OCIHIIOTPaMH Ha
M3MEHECHUE Ha HANpPEKEHUITa OT OT'bBAHE W yCyKBaHE, U CE MPEJBHKIA Ha CIEJBAIl €Tal Te Jia ce
CpaBHABAT C CKCIICPUMCHTAJIHO MOJYUCHHU YPE3 TCH30MCTPUSA.

KuarouoBu nymm: ymopa na mamepuanume, npOMEHAUSY CUTU HA PA3AHE, NPOMEHAUBY HANPEHCEHUS 8
YUPKYIApeH 8a

Initial study of stress variations of a saw shaft with regard to fatigue calculation

Abstract: The paper is the first step of directing research resources to covering the deficiency of specific
studies of loading variation in machines and technological equipment in forest industry with regard to
fatigue calculation. A beginning was set with a study of the stress variations in a saw shaft as one of the
popular components of woodworking machines and mechanical wood technology. That shaft had been
studied in terms of strength in a series of papers, however not in terms of fatigue strength under time
varying stresses of bending and torsion. As the bending appears during rotation i.e. it is so-called rotating
bending, the stress of bending is not static: it is cyclic and follows a simple sinusoid in case the bending
moment is constant. However, under actual operational conditions, the bending moment varies: the
possible variations of the cutting forces are studied in the paper. Then, the mentioned sinusoid is not
kept the same but changes upon every revolution. Together with the bending moment, the torsional
moment also varies (with peaks when the saw meets knars) and thus the stress of torsion also changes.
Hence, the two stress-time functions are difficult to study: they are too complicated, too specific (not
met in other machine shafts), non-cyclic, random and partly non-proportional. In this situation, the so-
called IDD (Integration of Damage Differentials) method can be applied for fatigue life evaluation as
developed at the University of Forestry. In the paper, possible oscillograms of the bending and torsion
stresses are shown and in next study they are envisaged to be compared with experimental ones obtained
by strain gauges.

Keywords: fatigue of materials, variable cutting forces, variable stresses in saw shaft



I'8.3. Bwuues II. (2012). YcoBus 3a Bh3HUKBAHE HA BUOPAITUU ITPU MAIIMHUTE 32 Ppe30BaHe

Ha abpBecuHa. Hayuyno cnucanue ,JiHOBanuu B ropckara NMpOMMIIEHOCT M MH)KEHEPHHS
muzaia 1 (1): 181-186, ISSN 1314-6149.

Pe3lome: IlpomechT Ha paboTa Ha BCAKAa €AHA MalldHA HEU30EKHO € CBHIIBTCTBAH OT
BB3HUKBAHETO HAa BUOpAIMH, KOUTO UMAT HEOJIArOMPHUSITHO BB3JICHCTBHE BBPXY paboTara Ha
MamvHaTa. Bubparuure ca cpes oCHOBHUTE (DaKTOpU OKa3BaIllM BIMSHUE BbPXY HAJIEKIHATA
pabota Ha TBPBOOOPAOOTBANTUTE MAIIMHUA, H3HOCOYCTOMYMBOCTTA HA PEXKEIIUTE HHCTPYMEHTH
Y Ka4yecTBOTO Ha 00paboTeHNTe MOBbPXHUHU. B paboTaTa ca mpejcTaBeHH OCHOBHUTE MOHSATHS
XapaKTepU3Upally TPENTEIUBUTE JBIKEHHs. Pasriieqanu ca ycloBUSTAa 32 Bh3HHKBAaHE Ha
BUOpAIMM MPOM3TUYAIM OT MEXaHHM3Ma 3a psi3aHe Ha MalIUHATa, PEXEIUs WHCTPYMEHT,
pexuMa Ha psizaHe U 00paboTBaHUs MaTeprall.

KarouoBu xymm: subpayuu, mawunu 3a ¢pesosane, Kauecmeo Ha NOBLPXHUHUME

Conditions for occurrence of vibrations in wood milling machines

Abstract: The work of each machine is inevitably accompanied by the occurrence of vibrations
which have adverse effects in many directions. Vibrations are among the main factors
influencing woodworking machines’ effectiveness, cutting tools durability and the quality of
the processed surface. In this review the main terms characterizing the oscillations are
presented. The principal conditions for vibrations generation based on cutting system of the
machine, cutting tools, cutting regime and the processed material, are also covered.

Key words: vibrations, milling machines, surface quality



I'8.4. AngelskiD., Vitchev P. (2014). Influence of some factors on adhesion strength between
PVC foil and MDF. Proceedings of 3rd International conference on Processing Technologies
for the Forest and Biobased Products Industries, 24-26 September, Kuchl, Austria, pp. 506-511.

Abstract: The article discusses the influence of some technological factors over the through
feed wrapping of wood-board materials with foils. For the aim of the study medium density
fiberboard (MDF) details with dimensions 350/50/18 mm have been used. The specimen details
were wrapped through feed at an automatic panel wrapping machine “FUX Austria” with
polyvinyl chloride (PVC) foil. The used materials in the experimental operation were as
follows: MDF from ,,Kronospan” company and PVC foil made by ,,Hornshuch®. The wrapping
of the specimen details was made with reactive hot melt polyurethane glue Purmelt QR 5300
from ,,Henkel”’-Germany. The main characteristic of the adhesive connection between the
materials is its adhesion strength. In this relation, the tensile strengths of the compound has
been determined, perpendicular to the plane of adhesion. We studied the influence of this
indicator from the following technological factors over: temperature of glue, quantity of glue,
feeding speed. Three-factor experiment has been accomplished at three levels of the factors
values. The adhesion strength has been determined with based on the RAL RG 716/1 standard,
Part 7, according to DIN 16 860. The experiment data are processed as per the regression
analyses method and a mathematic equation has been done to determine the interrelation
between the factors and the output data value. The dependencies are presented by graphics and
the results are analyzed.

Key words: MDF wrapping, adhesion strength, feeding speed, temperature of glue, quantity
of glue

BnusiHue Ha Hsikou (akTopu BbpXY sIKOcTTa Ha cienBaHe Mexy PVC ¢onmo u MDF

Pe3lome: B crartusara ce oOChXKIa BIMSHUETO HAa HAKOM TEXHOJIOTMYHH (DAKTOpU BBPXY
IIPOXOJHOTO OOJMIIOBAaHE HAa IbPBEHH IUI0YM C (oiamo. 3a LenTa Ha H3CIEABAHETO ca
usnon3Banu aeraitmu ot MDF ¢ pasmepu 350/50/18 mm. 3a mpoxoaHOTO oOJMIIOBaHE Ha
MPOOHMTE TeJIa Ce U3IMO0JI3Ba ABTOMATHYHA MallliHa 3a 00JIMIoBaHe Ha manenu ,,FUX ABctpus™
¢ nonuBuHWIXIOpUAHO (PVC) donmo. M3non3Banute Mareprail B eKCIIEPUMEHTa Ca KaKTO
cnenBa: MDF npousBoactBo Ha ¢upma ,,Kronospan ” u PVC ¢onmo, npousBeneHo ot
,Hornshuch”. O6iuoBaneTo Ha NPOOHUTE Tela € HANPaBeHO C PEAKTUBHO TOIISIIO Ce
nonmuypetanoBo Jsemmwiio Purmelt QR 5300 mpowmsBoactBo Ha ,Hekkel” — Tepmanwus.
OcHOBHaTa XapaKTepUCTHKa Ha a[Xe3MBHATa BPbh3Ka MKy MaTepHaIlTe € HeifHaTa SIKOCT Ha
cienBaHe. B Ta3u Bpb3Ka € onpezesieHa sIkocTTa Ha OIT'bH Ha Chb€JUHEHUETO, IEPICHIUKYJIIpHA
Ha paBHUHATa Ha aaxe3us. [[poydyeHo e BIUSHUETO Ha CIICAHUTE TEXHOJIOTMYHH (PaKTOPH BEPXY
TO3M IIOKa3aTesa: TemIlepaTrypa Ha JIEIHJIOTO, KOJUYECTBO JIEMWIO, CKOPOCT Ha I0/IaBaHe.
TpudakToOpHUAT €KCIIEPUMEHT € OCBUIECTBEH HAa TPU HMBA HAa CTOMHOCTHUTE Ha (haKTOpuUTe.
SkocTTa Ha cinenmBaHe € oOmpezeiieHa Bb3 ocHOoBa Ha cranmapra RAL RG 716/1, gact 7,
coermacHo DIN 16 860. lanHuTe OT ekcrnepuMeHTa ce o0paloTBaT CHIVIACHO METOJa Ha
PErpECHOHHUSl aHAJIM3 W € HaNpaBeHO MAaTeMaTHYeCKO YpaBHEHHE 3a OINpejAessiHe Ha
B3aMMOBpPB3KaTa MEXIY (DAaKTOpUTE U CTOWHOCTTA HA M3XOJHHUTE AAHHU. 3aBUCHMOCTHTE Ca
MIPEJCTaBEHU IPa(QUUHO U PE3yATATUTE Ca aHATM3UPAHHU.

KarouoBu nymu: MDF o0nuiioBane, sSIKOCT Ha clelBaHe, CKOPOCT Ha IOJjaBaHe, TeMIlepaTypa
Ha JIETIWIOTO, KOJIMYECTBO JICTIUIIO



I'8.5. Vitchev P. (2015). Equivalent sound pressure levels in woodworking milling machines.
Science journal ,,Innovations in Woodworking Industry and Engineering Design®, 2 (8): 46-51,
ISSN 1314-6149 (print), ISSN 2367-6663 (on-line).

Abstract: Equivalent continuous sound pressure level Luie; is the main variable
characterized the physiological effects of noise on humans. The technological equipment for
woodworking and furniture industry includes the woodworking milling machines, which at the
same time are characterized with high levels of noise emissions. The current study investigates
the changes in equivalent sound pressure level measured at workplace during milling of details
from common beech wood (Fagus Sylvatika L). The influence of the construction and rotational
speed of the cutting tool have been studied. It was found that depending on the cutting speed
and the construction characteristics of the cutting tool, the equivalent sound pressure level Laeq
for eight hour working day varies from 74 dB(A) to 89 dB(A).

Key words: noise, sound emission, equivalent level, noise during milling

ExBuBaneHTHO HMBO HA 3ByKOBO HAJISITAHE MPHU AbPBO0OpadoTBaIIy Gpe3n

Pe3ome: [1oCTOSHHOTO €KBUBAJICHTHO HUBO Ha 3BYKOBO HAJATaHE L4cq € OCHOBHA BEIMYMHA
XapakTepusupania GU3NOJIOTHYHOTO BB3/ICHCTBHE HA IIyMa BbpPXY doBeKa. KbM OCHOBHOTO
TEXHOJIOTHYHO 000pyABaHE M3IOJI3BAHO B IHPBO0OpadOTBaIaTa M MeOETHATa TPOMHUIIIIIEHOCT
Ce OTHACAT U IbpBooOpaboTBammTe (hpe3u, KaTo EAHOBPEMEHHO C TOBA T€ CE XapaKTepU3UpaT
C BHCOKM HHMBA Ha IIyMOBa emucus. Paborarta pasriiexxia N3MEHEHHUETO Ha €KBHBAJICHTHOTO
HUBO HA 3BYKOBO HAJISITAHE OINpEAeNieHO Ha pabOTHOTO MSCTO B Ipolieca Ha (pe3oBaHe Ha
netam ot Oyk (Fagus Sylvatika L.). TlpocneneHo € BIUSHUETO HAa KOHCTPYKIUSTA H
YCCTOTaTa HAa BBPTCHC Ha PCKCIINUA HHCTPYMCHT. YcTaHoBeHO ¢, 4€ B 3aBUCHUMOCT OT
CKOpOCTTa Ha psi3aHE W KOHCTPYKTHBHUTE XapaKTEPUCTHKH Ha W3IOJI3BaHUS WHCTPYMEHT
€KBHBAJIEHTHOTO HUBO Ha 3BYKOBO HaJsIraHe L4eq 32 OCEM 4acoB pabOTEH JIeH ce U3MEHs OT 74

dB(A) 110 89 dB(A).

KuarouoBu xymm: nrym, 3ByKoBa UMHCHUS, €EKBUBAJIEHTO HUBO, LIIyM IIpU (pe30oBaHe



I'8.6. Buuen Il. (2015). Onpenensine HUBOTO Ha IIyMOBO HATOBapBaHE T'€HEPHUPAHO OT
IbpBOOOpaboTBama (pe3a ¢ JAOITHO pa3mojoXKeHWe Ha paboTHUs Bajl. HayuHo crnmcanue
,» YTIpaBJIeHUE U YCTONYMBO pa3Butue™ 5 (54): 43-48, ISSN 1311-4506.

Pe3ome: 3mon3BaHOTO B 15pBOOOpa0OTBAIIAaTA U MEOCTHATA TPOMHIIICHOCT TEXHOJIOTUYHO
o0opy/aBaHEe Ce XapaKTepw3upa C BUCOKHM HUBAa Ha 3ByKOBa MomIHOCT. Cpel MamiuHHUTE
HaMHpAIU [IUPOKO TPUIOKEHHE B MEOETHOTO MPOU3BOACTBO Ca JIbPBOOOPAOOTBAIIMTE
dpe3u, KaTo €ITHOBPEMEHHO C TOBAa T€ C€ MPUYHCIABAT U KbM rpylaTa Ha Hal-ITyMHHTE
MmamuHU. Paborata pasriexna HUBOTO Ha IIYMOBO HaTOBapBaHE, Ha PabOTHOTO MSCTO,
TeHepUPAHO OT JAbpPBOOOpadoTBamaTa (pe3a ¢ JOJHO Pa3MOIOKEHHE HA paOOTHUS Bl MPHU
oOpaboTBaHe Ha aetailimu OoT cMbpu (Picea abies Karst.). 3cnenBaHo € BIUSHUETO Ha
YecToTaTa Ha BbPTCHE Ha PAaOOTHHS BaJl MU KOHCTPYKIUATA HA (DPE30BUTE HHCTPYMEHTH BHPXY
MOCTOSIHHOTO CKBHBAJICHTHO HHUBO Ha 3BYKOBO HAIISITAHE IPU OCEMYACOBA EKCIO3MIIUSL.
YcranoBeHo e, ye To ce um3MmeHs ot 75,75 dB(A) mo 89,30 dB(A). Omnpenenena e
NPOJBIDKUTEITHOCTTa Ha paboTa MpH KOATO e ObJie JOCTHTHATA MPEACITHO JOIMYyCTHMATa
CaHUTApHO-XUTHEHHA HopMa oT 85 dB(A).

KaouoBu AYMMU: ULYMOB0 Hamoesapedane, eKeUsaileHnHo HUeso, qbpes’a, 36YK0O60 HaJlsdcane

Evaluation of the noise pollution levels generated by woodworking spindel moulder machine

Abstract: The technological equipment used in the woodworking and furniture industry is
characterized with high sound power levels. Woodworking milling machines are one of the
most used in the furniture industry, as well as being the one with the highest noise emissions.
The current study investigated the noise pollution levels generated at the workplace by a
woodworking spindle moulder machine during processing details from spruce (Picea abies
Karst.). The influence of the rotational frequency of the working shaft and the construction of
the milling tools on the equivalent sound pressure level during 8 hour occupational exposure
was evaluated. Our results showed that the equivalent sound pressure level changes from 75,75
dB(A) up to 89,30 dB(A). In this relation, the study evaluated also the duration of occupational
exposure at which the accepted sanitary standard value of 85 dB(A) for the equivalent sound
pressure level would be reached.

Key words: noise emission, equivalent level, moulder machine, sound pressure



I'8.7. Vitchev P. (2015). Study on the noise levels generated during milling of wood from
Common Beach (Fagus Sylvatica L.). Proceedings of 2" International Scientific Conference
Wood Technology & Product Design, 30 August-02 September 2015 Ohrid, pp. 208+213, UDC
(UDK): 674.031.632.2.023:613.644.

Abstract: Wood machining through milling is one of the wide-used, however the noisiest
cutting processes in woodworking and furniture industry. The high noise emission levels
generated during milling often exceed the accepted sanitary standards. The objective of this
study was to investigate the changes of the noise level, measured at the workplace during flat
milling of details from common beech (Fagus Sylvativa L.) depending on the feed rate U, the
speed of the working shaft n (cutting speed, respectively) and the thickness of the out cut layer
h. The sound pressure level was assessed in accordance with the BDS EN ISO 3744:2010
requirements.

Key words: noise, sound emission, milling noise, milling process

W3cnenBane HUBOTO Ha IIyMa IpH (hpe3oBaHe Ha JbpBecHHa oT Oyk (Fagus Sylvatica L.)

Pe3rome: OOpaboTBaHeTo Ha JbpBecHHa upe3 (pe3oBaHe € €AWH OT HaW-IIMPOKO
M3MOJI3BAaHUTE TPOLIECH Ha psi3aHe B IbpBoOOpaboTBamiata M MeOelHa MPOMUIILICHOCT.
EnHOBpeMeHHO ¢ TOBa MpOIEChT Ha (Ppe30BaHe ce XapaKTepu3upa ¢ HUBa Ha IIIyMOBa UMHCHS
MPEeBUIIABAIIY MPEICIIHO JONMYCTUMHUTE CaHUTApHO-XUTMEHHH HopMH. B pabotara ce
pasriex/aa BIMSHUETO Ha CKOPOCTTa Ha mofaBane U, yecToTara Ha BbPTEHE Ha paOOTHUS Ball
n (PECTIeKTUBHO CKOPOCTTA Ha psA3aHe), U JeOenrHaTa Ha CHEMaHus CIIOH /1, BbpXY HUBOTO Ha
IymMa u3MEpeHo Ha pabOTHOTO MACTO npu ¢pe3oBane Ha aetaiinu oT byk (Fagus Sylvatica L.).

KiarouoBu nymm: wiym, 36yko6a umucus, wym npu ¢opesosare, npoyec Ha gpezosane



I'8.8. Vukov G., Gochev Zh., Slavov V., Vitchev P., Atanasov V. (2016). Mechanical-
mathematical model for investigations of the natural frequencies and mode shapes of the free
spatial vibrations of wood shaper and its spindle, Proceedings of 10™ International science

conference ,,Chip- and chipless woodworking processes®, 8+10 September, Zvolen, Slovakia,
ISBN 978-608-4723-00-4, pp. 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

MexaHo-MaTeMaTH4YCH MOJECJ 3a U3CJIEABAHEC Ha CBOGOI[HI/ITG MMPOCTPAHCTBCHU TPCIITCHUSA HA
IbpBOOOpadoTBaIa hpe3oBa MalIvHa U HEHHOTO BPETCHO

Pestome: B mpemraranara pabota e mpencTaBeH pa3pabOTEH OT aBTOPUTE OPUTHHAIICH
MeXaHO-MaTeMaTH4eH MOJEN Ha JAbpBooOpaboTBalia (ppe3oBa MallMHa U HEHHOTO BPETEHO.
MopzenbT qaBa BB3MOXKHOCT JIa C€ U3CIJIEIBAT CBOOOAHUTE MMPOCTPAHCTBEHN TPENTECHUS HA TO3U
BUJ MamuHU. TOH OTYMTa XapakTepHUTE OCOOEHOCTHM B KOHCTpPYKLHMATa Ha (pe3oBute
MamuHA. B T031 Mogen ¢pe3oBara MamrHa 1 HEHHOTO BPETEHO CE Pa3riIekaaT KaTo TBbPIU
TeJla, KOUTO Ca CBBP3aHU UpPEe3 €JIACTHYHHU €JIEMEHTH MOMEXIY CH M C HEHOJBIXKHUS TIOJI.
MoaeabT oT4nTa HEOOXOJUMUTE MAaCOBH, HHEPIIMOHHN M €TACTUYHU CBOWCTBA HA €ICMEHTHTE
Ha pasriexaaHara cucrema. Toi BKIIOUBa M BCHYKH HY>KHU T€OMETPUYHH ITapaMeTpH Ha Tazu
cucrema. CbcTaBeHa € HEOOXOQMMaTa CUCTEMa MaTPUYHU TU(EPEHINATHA yPaBHEHUS U ca
NPEJCTaBeHN aHATUTHYHHUTE pemeHus. C TsIXHA MOMOII MOXKE Ja C€ IOJIydaT YHCICHU
pelIeHus], KaTo ce U3M0I3BaT apaMeTpUTe Ha KOHKPETHA MallIiHa.

KarouoBu nymu: ¢pezosu mawunu, c60600HU mpenmerus.



I'8.9. 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, Proceedings of 10" International science conference ,,Chip- and
chipless woodworking processes®, 8+10 September, Zvolen, Slovakia, ISBN 978-608-4723-
00-4, pp. 211+216.

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, modelling, natural frequencies and mode shapes

UwucrieHo u3cieBane Ha COOCTBEHUTE YECTOTH U Ha cOOCTBEHUTE (POpMH Ha CBOOOTHHUTE
MPOCTPAHCTBEHU TPENTEHUS Ha AbPBO0OpabdoTBaiia ppe3oBa MalIvnHa U HEHHOTO BPETEHO

Pe3ome: B pabotata ca npencTaBeHd pe3yATaTUTE OT MPOBEACHOTO YHCICHO M3CJICBAHE HA
COOCTBEHHUTE YECTOTH U COOCTBEHHTE (DOPMHU HA CBOOOIHUTE MPOCTPAHCTBEHU TPENITCHUSI Ha
IbpBOOOpaboTBama (ppe3oBa MallMHAa W HEWHOTO BpeTeHo. M3cnmenBaneto ce Oaszupa Ha
pa3paboTeH OT aBTOPUTE KOHKPETCH MEXaHO-MaTeMaTH4YeH MOJEN, KONTO MO3BOJISBA
M3y4aBaHe Ha TPENTEHUATA Ha TO3H BUJI MAIIMHU. B TO31 Mozien ppe3oBaTa MaliMHa 1 HEHHOTO
BPETEHO C€ PA3MJIekKIaT KaTo TBBPAM Tella, KOUTO ca CBBbP3aHH Ype3 €NIACTUYHU EIEMEHTH
MIOMEX/y CU U ¢ HenoABMkHUA 1o, [Ipu u3ceaBaneTo ce 0TYNTAT MaCOBUTE, MHEPIIMOHHHUTE
U €JTACTHYHHUTE CBOWCTBA, KAKTO M TEOMETPUYHHTE ITapaMeTpH Ha MamuHaTa. [IpencraBenu ca
pe3yaTaTuTe OT MPOBEACHUTE YUCICHHU M3CIICABAHMUS, [TOJyUYEeHH ChbC ChBPEMEHEH MPOTrpaMeH
NPOIYKT M C MapaMeTpUTe Ha KOHKpeTHa MamuHa. [IpecMeTHaTnTe COOCTBEHM YECTOTH ca
He00X0IMMHU 32 euHUpaHe Ha Pe30HAHCHUTE peXUMHU Ha pabota. TOUHOTO ompeensHe Ha
TE3H PEXKHUMHU € BaXKHO BBB BPB3Ka C BbBEKIAHETO HA aJICKBAaTHU MEPKH, C KOUTO CE TapaHTHpa
TAXHOTO OBJafsBaHe. Pe3yiTaTuTe OT H3CIENBAHETO ca MPUIOKUMH 3a (opMupaHe Ha
KOHKPETHH, 0OOCHOBaHU MPENOPBKU MPU EKCIUIOATANATA HA PA3IIIeKIaHNTe MalIuHU. Te3n
NPEeNnopbKM Ca HAaCOYEHH IMbPBO KbM MOBUIIABAHE HA HAJCKAHOCTTa HA W3CICIBAHHUTE
MAIlIMHH, a €THOBPEMEHHO C TOBA M HA TOYHOCTTA M KAYECTBOTO HA MPOAYKIUATA Ha (Ppe3oBHTE
MaIlHH.

KuarouoBu nymu: ghpezosu mawunu, mooenupatne, coocmeenu vecmomu u popmu



I'8.10. 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
of Warsaw University of Life Science — SGGW, Forestry and Wood Technology Ne 98, ISSN
1898-5912, ISSN 1898-5912, pp. 33+42.

Abstract: The current study investigates the changes in the overall vibrations, generated by the
universal woodworking spindle moulder 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 (4). 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.

Brnustaue Ha pexxuMa Ha psizaHe BbpXY 00ImmTe BHOpaIuy Ha AbpBo0OpadoTBaiia ¢pesa ¢
JIOJTHO Pa3IoJIOKEHHE Ha BPETCHOTO

Pe3tome:  Paborara m3cienBa M3BMEHEHUETO Ha OOIIUTE BUOpAIMU Ha JbpBOOOpadOTBaIia
(dpe3a ¢ JOTHO pa3MoNIoKEHHWE Ha pabOTHHS Basl B 3aBUCHMOCT OT OCHOBHMTE MapaMeTpH,
XapaKTepu3upally pekKuMa Ha psizaHe: CKopocT Ha pssaHe (V), ckopoct Ha noaasase (U) u
nebennHa Ha CcHemaHus ciod mnpu  (¢pesoBane (k). Ha 06asata Ha mpoOBEICHHTE
EKCIIEPUMEHTAITHN U3CIIE/IBAHNUS U MTOJTyUYEHUTE PE3yJITATH € Ope/iesieHa CTeIICHTa Ha BIUSHUS
Ha OTJICJIHUTE W3CIeBaHU (PaKTOPH BBPXY HMHTEH3MBHOCTTA Ha BUOpAIMHUTE MPH TO3HM THII
MalIHH.

KuarouoBu agymu: ospsoobpabomsawa ppesa, gpezosane, uHmeH3u8HOCM Ha Gubpayuume,
BUOPAYUOHHA CKOPOCTI



I'8.11. Angelski D., Vitchev P., Mihailov V. (2017). Influence of some factors on adhesion
strength between PVC foil and particle board. Scientific journal ,,PRO LIGNO*, Volume 13,
Issue 4, ISSN 2069-7430, pp. 302+307.

Abstract: The article discusses the influence of some technological factors on the through feed
wrapping of wood-board materials with foils. For the aim of the study particle board details with
dimensions 350/50/18 mm have been used. The specimen details were wrapped through feed at an
automatic panel wrapping machine “FUX Austria” with polyvinyl chloride (PVC) foil. The used
materials in the experimental operation were as follow: particle board from ,,Kronospan” company
and PVC foil made by ,,Hornshuch®. The wrapping of the specimen details was made with reactive
hot melt polyurethane glue Purmelt QR 5300 from ,,Henkel”-Germany. The main characteristic of
the adhesive connection between the materials is its adhesion strength. In this relation, the tensile
strengths of the compound have been determined, perpendicular to the plane of adhesion. The
influence of the following technological factors on the adhesion strength was also investigated:
temperature of glue, quantity of glue, feeding speed. Three-factor experiment has been
accomplished at three levels of the factors values. The adhesion strength has been determined
following the RAL RG 716/1 standard, Part 7, according to DIN 16 860. The experimental data
were processed using the regression analyses method and a mathematic equation has been done to
determine the relationship interrelation between the factors and the output data value. The
dependencies are presented by graphics and the results are analysed.

Key words: particle board wrapping, adhesion strength, feeding speed, temperature of glue,
quantity of glue

Bnusinue Ha HsAKOM (aKkTOpU BBPXY AKOCTTa Ha cienBane Mexy PVC ¢onuo u mouun ot
JbPBECHU YaCTULN

Pe3rome: B cratuara ce oOChkJa BIMSHHETO HA HAKOM TEXHOJIOTUYHU (DAKTOPU BBPXY
NPOXOTHOTO OONMIOBaHe Ha Iwioud OT abpBecHM uactuum (1Y) ¢ ¢ommo. 3a menra Ha
u3cienBaneTo ca minon3BaHu jgeraiiimm ot [IJIU ¢ pasmepu 350/50/18 mm. 3a mpoxomHOTO
o0nuMIoBaHe HAa TPOOHHWTE Tejla Ce HW3IMOoJI3Ba aBTOMAaTHYHA MamuHa 3a obmurosane ,,FUX
ABctpus ¢ nonuuHmixinopuaHo (PVC) donmo. U3non3Banute Matepuain B eKCIIEpUMEHTa ca
kakto cnensa: 1Y or ¢upma ,.Kronospan” u PVC ¢onmo, npousseneno ot ,,Hornshuch .
OmnaxkoBaHETO Ha MPOOHUTE Tela € HAPaBeHO C PEAKTHBHO TOIAIIO CE MOJUYPETAaHOBO JICITHIIO
Purmelt QR 5300 ot ,,Henkel” — I'epmanus. OcHOBHaTa XxapakTepHCTHKA HA a/IXe3UBHATa BpPb3Ka
MEX/y MaTepUanTe € HelfHaTa sIKOCT Ha cienBaHe. B Ta3u Bpb3Ka € onpeienena sKocTTa Ha OIbH
Ha CHEJUHEHHUETO, MEPHEeHINKYsIpHA Ha paBHMHATAa Ha angxesus. [IpoydyeHo e BIUSHHMETO Ha
CJIETHUTE TEXHOJIOTUYHH (aKTOPU BHPXY TO3H IMOKA3aTel: TEMIIEpaTypa Ha JISMTUIOTO, KOTUIECTBO
JEMUJI0, CKOPOCT Ha mMojaBaHe. Tpu(paKkTOPHUAT EKCHEPUMEHT € OCHIIECTBEH Ha TPU HHBA Ha
CTOMHOCTHTE Ha (akTopuTe. SIKOCTTa Ha CIENBaHE € ONpe/eNieHa Bb3 OCHOBA Ha cTaHgapta RAL
RG 716/1, wact 7, cermacHo DIN 16 860. /lanaute OT ekcriepuMenTta ce 006paboTBaT CHIIIACHO
METOJ]a Ha PErpeCUOHHUS aHAJIU3 U € HAIPaBeHO MAaTeMaTHYeCKO YpaBHEHHUE 3a ONpeielisiHe Ha
B3aUMOBpB3KaTa MEXIy (DaKTOpPUTE UM CTOMHOCTTAa HAa W3XOJHUTE NaHHU. 3aBUCHMOCTHUTE Ca
NpEeACTaBeHH C TPa(UKH U pe3yNTaTuTe ca aHATU3UPAHU.

KawuoBu AYyMMU: Hﬂq OITaKOBAHEC, AKOCT Ha CLCINICHHUEC, CKOPOCT Ha MMOAABAHE, TCMIICPATypa Ha
JICTINJIOTO, KOJTMYCCTBO JICIIUIIO



I'8.12. 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, Scientific journal ,,PRO LIGNO®, Volume 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

MexaHo-MaTeMaTHueH MOJIEN 3a U3Cie/IBaHe Ha IPUHYICHUTE MPOCTPAHCTBEHH TPETITECHUS
Ha IbpBOOOpaboTBalla (ppe30Ba MAIIMHA U HEHHOTO BPETEHO, MOPOJICHH OT Jie0anaHc Ha
peXelus HHCTPYMEHT

Pe3rome: B mnpeanaranara pabora € mpelacTaBeH pa3paboOTeH OT aBTOPUTE MEXaHO-
MaTeMaTH4eH MOJeN Ha AbpBooOpadoTBaia pe3oBa MalIuHa U HEHHOTO BpeTeHO. MoaenbT
JlaBa Bb3MOXHOCT Jla C€ M3CJeABaT NPUHYACHUTE NMPOCTPAHCTBEHU TPENTEHUSI HA TO3U BUJ
MallHHA, TMOPOACHH OT JeOalaHC Ha peXelus HHCTPYMEHT. Toil OT4YHTa XapaKTepHUTE
0c00EHOCTH B KOHCTPYKIMATA Ha (ppe3oBuTe MammHU. B To3u Monen ¢pe3oBara MammHa u
HEWHOTO BPETEHO C€ PA3IJIeKJaT KaTo TBBPJAU Tea, KOUTO Ca CBBP3aHM YpEe3 €JACTUYHU U
neMIiupaly eIeMeHTH TOMEXY CH M C HEMOABIKHUSA 110J1. MOJIeTbT OTYUTA HEOOXOTUMHTE
MacoBH, UHEPLIUOHHHU, €TACTUYHU U IeMII(pUpalliy CBOWCTBA Ha €IEMEHTHUTE Ha pa3riexaHaTa
cuctema. Toll BK/IIOYBA M BCHUYKM HY)XKHM T€OMETPUYHM IAapaMeTpM Ha Ta3H CUCTEMA.
CbcTaBeHa € HeoOXxoqumaTa CcUCTeMa MaTpUYHU JudepeHINalHu YypaBHEHHs U ca
MIPEICTaBEHN aHAJIUTHUYHUTE pemeHuss. C TsIXHa MOMOL MOXE Ja c€ NOoJayyaT YMCIEHU
peuieHus, KaTo ce U3IM0JI3BaT apaMeTpUTe Ha KOHKPETHA MalInHa.

KuarouoBu nymu: onpsoobpabomsawa ¢ppezosa mawuna, npuHyOeHy mpenmeHusl



I'8.13. 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, Scientific journal ,,PRO LIGNO®, Volume 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 are presented. They are obtained through modern software and by using
parameters of a particular machine.

Key words: wood shapers, forced vibrations

UucneHo n3cneBaHe Ha MPUHYACHUTE IPOCTPAHCTBEHU TPENITEHUS HA IBpBO0OpadoTBaIia
¢dbpe3oBa MalMHa U HEHHOTO BPETEHO, TOPOJICHH OT AeOalaHC Ha PEXKEIIUSI UHCTPYMEHT

Pe3tome: B pabotara ca npeacTaBeHH pe3yITaTHTE OT MPOBEICHOTO YHCICHO W3CIIEBaHE HA
MPUHYIEHUTE NPOCTPAHCTBEHH TPENTEHUS Ha JIbpBoOoOpaboTBamia (pe3oBa MamuHa U
HEWHOTO BPETEHO, IIOPOJICHH OT AeOaIaHC Ha PEeXeNHs HHCTPYMEHT. M3cienBaneTo ce 6a3upa
Ha pa3pabOTeH OT aBTOPUTE KOHKPETEH MEXaHO — MaTeMaTW4YeH MOJEN, KOWTO IMO3BOJISBA
n3yJaBaHe Ha TPENITCHUATA Ha TO3U BUJI MAIIMHU. B TO31 Mozien ¢ppe3oBaTta MarmHa 1 HEHHOTO
BPETEHO CE€ pa3riekIaT KaTo TBBP/H Tella, KOUTO Ca CBbP3aHM upe3 eNaCTUYHH U IeMII(pHUpaIin
eJIEMEHTH TOMEXAY CH M C HEmOoABWXHUSA mon. [Ipy m3cimenBaHeTo ce OTYMTAT MAacOBHTE,
WHEPIUOHHUTE, €JACTUYHUTE U JeMndupamure CBOHCTBA, KAaKTO M TEOMETPUYHHTE
nmapamMeTrpu Ha MamuHata. IlpeacraBeHm ca pe3ynTaTuTe OT MPOBEACHUTE YHCICHU
M3CJEBAHMSL, TIOYYEHU ChC ChBPEMEHEH NMPOrpaMeH NPOAYKT U € MapaMeTpUTEe Ha KOHKPETHA
MalInHa.

KuarouoBu nymu: onpsoobpabomsawa ¢hpezosa mawuna, npuHyOeHy mpenmeHusl



I'8.14. 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.
Proceedings of 3™ International Scientific Conference Wood Technology & Product Design,
11+14 September 2017 Ohrid, 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

Bnusiaue Ha Oposi Ha peMbIMTE BbPXY padoTaTa Ha pEXEINsd MEXaHU3bM Ha YHUBEPCAIHA
IbpBOOOpabdoTBaia ppesa

Pe3ome: B HacTosmata paboTta € MpeicTaBeHO M3CIeBaHE KaK BIIMsC OpOAT HA PEMBIIUTE
BBpXYy paboTara Ha peXemMs MEXaHW3bM Ha yHHMBEpCalHa IbpBOOOpadoTBama ¢pe3oBa
MammHa. Pasriexpar ce ciydyauTe Ha 3a/BIDKBAHE HAa MEXaHHM3Ma C €IWH W JBa KIMHOBU
pembi. BHUMaTeTHO ce W3cieBa PEeXEHIMSIT MEXaHU3bM 10 BpeMe Ha HeroBara padora,
KaKTO Ha Tpa3eH, Taka U paboTeH Xo. M3cienBanero mo3BoisiBa J1a ce HANpaBU CPaBHEHHE
KaK TOYHO BJHsie OpOST Ha PEMbBIMTE BHPXY paOOTHHS peXMM Ha MarimHaTa. [lomyueHuTte
pe3yaTaT OT MPAKTUYECKOTO M3CICABAHE MOTAT JIa MOCIYXKAT 32 ONTHMHU3HUPaHe Ha Opos Ha
PEMBIIMTE U3IOJI3BAHN 32 33/IBHDKBAHE HA PEXKCIUS MEXaHU3bM.

KuarouoBu nymu: /[opsoodopabomeawa ghpesosa, knunosu pemvyu, Opoli Ha pemvyll, pexceuy
MEXAHU3bM, MPEenmeHUs.



I'8.15. Gochev Zh., Vukov G., Vitchev P., Atanasov V., Kovachev G. (2017). Study on the
vibration severity generated by woodworking spindle moulder machine. Proceedings of 3™
International Scientific Conference Wood Technology & Product Design, 11+14 September
2017 Ohrid, 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

N3cnenBane Ha MHTEH3WBHOCTTA HA BUOpAIMUTE HA IbpBooOpaboTBaIia (pesa ¢ J0IHO
pasmoiokeHne Ha pabOTHHUS Bajl

Pe3rome: Ilenta Ha paboTara e 1a ce M3CIIeBAT U OTIPECIIAT MHTCH3UBHOCTTA Ha BUOpAIMHTE
Ha IbpBOOOpabOTRaIa Gpe3a ¢ JOTHO Pa3NoI0KCHUE Ha BPETEHOTO TIPU Pa3IMYHU YECTOTH
Ha BBPTCHE HAa pa0OTHUS Ball 0€3 MOHTHpAH PEXeN] WHCTPYMEHT, KaKTO M C MOHTHpPaHU
pasnuyHU pexermu uHeTpyMeHTH. OIeHKaTa 3a ToJeMHHaTa Ha BUOpalMuTe € HalpaBeHa Ha
6as3aTa Ha CpeJHO-KBAaApPAaTUYHATA CTOMHOCT Ha BUOpalMOHHATA cKopocT (v) mm.s™ (r.m.s.)
M3MepeHa B JIBE B3aUMHO TEPICHANKYJIAPHU PaIHATHA HAIPABJICHHS Ha BACKO JIATEPHO TSIIO
Ha pabOTHMA BaJl HA MalIMHATA (OO0 YETUPU U3MEPBATEIIHU TOUKH).

KuarouoBu aymu: appBooOpadoTBamia (gpe3a, MHTCH3UBHOCT Ha BHOpaInMuTe, BUOpAIIMOHHA
CKOpOCT



I'8.16. Gochev Zh., Vukov G., Atanasov V., Vitchev P. (2018). Factors influencing the cutting
power in longitudinal milling of solid wood. Annals of Warsaw University of Life Sciences —
SGGW Forestry and Wood Technology Ne 102, 2018, ISSN 1898-5912, pp. 103+111.

Abstract: Factors influencing the cutting power in longitudinal milling of solid wood. 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

CDaKTOpI/I, BJIMACIHIN BbPXY MOIIMHOCTTA HA PA3aHE TP HAAJIBKHO ITIJIOCKO q)pCSOBaHe Ha
MaCHMBHa IbPBCCHUHA

Pe3lome: B cratusTa ce pasriexaar HIKOU (HaKTOPH, OKa3BaIM BIUSHUE BHPXY MOITHOCTTA
Ha psi3aHe NPU HaUTHKHO (ppe30oBaHe HA MAaCHBHA AbpBecHHA. Te3u (pakTopu ca: CKOpoCTTa Ha
psi3aHe; CKOpOCTTa Ha MOJaBaHe; IUIONITa HA CHEMaHHs CJIOW. 3a IeJTUTe Ha M3CIIEABAHETO Ce
U3MEpBa BXOJISIIIaTa MOITHOCT Ha EJICKTPOJIBUTATEIIS HA TIPAa3eH U Ha paboTeH xo/. M3mnon3sa
Ce ChBPEMCHHA amapaTypa ChC CHOTBETCTBAIll Ha u3cienBaHero codryep. [IpencraBenure
U3CIeBAaHMs ca IMPOBEACHU NpH oOpaborBaHe Ha aeraiiim ot Oyk (Fagus sylvatica L.).
HanpaBeH e u cpaBHUTENICH aHAIHM3 C PE3YJITAaTH, MOJyYeHH MPU 00paboTBaHE HA JIETAMIN OT
051 60op (Pinus sylvestris L.). TlomydeHure pe3yaTaTH ca aHAIM3UPAHU M ca TPEIJIOKCHH
000CHOBaHH MPETIOPHKU, KOUTO MOJIIOMAraT NpakTUKaTa Ha Ha/UTkXHO ()pe30BaHe HAa MaCHBHA
J'bPBECHHA.

KuarouoBu nymm: ¢pesosane na Ovpeecuna, macusna OwbpeecuHa, pedcumu Ha pszawe,
0vp8o0bpabomeawyu (hpe3o8u UHCMPYMeHmu, MOUWHOCM HA PA3AHe



I'8.17. Atanasov V., Gochev Zh., Vukov G., Vitchev P., Kovachev G. (2018). Influence of
some factors on the cutting force in milling of solid wood. Scientific journal, ,,Chip and
Chipless Woodworking Processes®, Technical University- Zvolen, Slovakia, ISSN 2453-904X
(print), ISSN 1339-8350 (online), 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

Bnusinue Ha HAKou (aKTOpH BHPXY CHIMTE Ha psizaHe Ipu (hpe3oBaHEe HA MACMBHA AbpPBECHHA

Pe3tome: B paborara ce u3cneaBa Bb3AEHCTBUETO Ha CKOPOCTTAa Ha psi3aHe V), CKOpOCTTa Ha
nonaBane U u tuiomiTa Ha ¢ppe3oBane 4 BbpXy CWiIaTa Ha psizaHe P rpu paboTa ¢ yHUBEpcaaHa
dpe3a 3a 1ppBOOOPAOOTBAHE C JOITHO MOJIOXKEHHUE HA IITUHCIA TP 00padOTBaHEe Ha JIeTailN
oT abpBecuHa Ha Oyk (Fagus sylvatica 1.). 3a menra e TpoBEACH IJIaHUpPAH AaKTHUBEH
TpU(aKTOpEeH EKCIepUMEHT M TOCIeABAlll pPEerpecuoHeH aHamu3. 3a o0paboTkarta Ha
IMOJIYYCHUTC CTOMHOCTH ca HW3MOJ3BaHHU CbBPCMCHHU TCCTOBU CBHOPBIKCHUA U CHBOTBCTHU
copryepHn mpoayktu. M3BeneHOTO PErpecMOHHO ypaBHEHHE MOXKE Jla Cce H3I0J3Ba 3a
W3YUCIISIBAaHE Ha CWJIaTa Ha ps3aHe P mpu pa3auyHU HMBA Ha pasriexnaaHute daxropu. Ha
0azaTa Ha MOJY4YEHHTE PE3yJITaTH M HANpaBEHUTE aHAJIMW3M Ca HAlpaBEHU NPENOPBKU C
MPAKTHYECKa HACOYEHOCT.

KaouoBn AYMHU: d)p€30661 Mmauluna, 6yK, CUJla HA pAs3ane, CUN060-eHepecemudHU nokasameiu



I'8.18. Ivanova Y., Vitchev P., Hristodorova D. (2018). Study on influence of some factors on
the sound absorption characteristics of wood from Scots Pine. Scientific journal, ,,Chip and
Chipless Woodworking Processes®, Technical University- Zvolen, Slovakia, ISSN 2453-904X
(print), ISSN 1339-8350 (online), pp. 65+72.

Abstract: The aim of the current study was to trace the variations in the frequency-dependent
sound absorption coefficient of flooring and wall lining material, made out of Scots pine (Pinus
Sylvestris L.) wood, depending on the thickness of the material and the type of the protective
coating. The sound absorption has been assessed at the frequency range from 250 Hz to 2 kHz,
on details with the following thickness: 20, 30 and 40 mm, and three different surface coatings:
water-soluble lacquer (acrylic lacquer), polyurethane lacquer (two components) and hard wax
oil for wood. The results obtained would be useful to determine the total equivalent sound
absorption area of a room in order to provide the necessary acoustic characteristics. The tests
were carried out using an impedance tube, according to the requirements of EN ISO 10534.

Key words: sound absorption, Scots pine, equivalent sound absorption area, reverberation
time

W3crenBane BAMSHUECTO HA HAKOM (DaKTOPU BBPXY 3BYKOIMOTIIBIIAHETO Ha
JTbpBECHHA OT OsuT OOp

Pe3tome: llenra Ha paboTara € ga ce MpOCIeTd W3MEHEHHUETO Ha YECTOTHO 3aBUCHUMUS
KOe(HUITMEHT Ha 3BYKOMOTTbIIaHEe HAa THPBEHHU IMOJ0BE M OOIIMBKH 3a CTEHU M3PAOOTEHU OT
nbpBecuHata Ha Osu1 6op (Pinus Sylvestris L.) B 3aBUCHMOCT 0T ebenrHaTa Ha JeTaliuTe U
BHJIa Ha HAHECEHOTO 3alUTHO-IEKOPATUBHO MOKPUTHE. 3BYKOIOTIIBIIAHETO € U3CJICABAHO B
yectoTHUS 00xBaT oT 250 Hz no 2 kHz, npu nebenunu na netaitnute 20, 30 u 40 mm u tpu
pa3IUYHA TOBBPXHOCTHH TIOKPUTHS, a WMCHHO: BOJOPA3TBOPHM JaK (AaKpWICH JIaK),
MOJIMYPETAHOB JIAK (JIBY KOMIIOHEHTEH) W JBPBECHO MAacli0 C TBBbpHa Bakca. Ilomydenure
pe3ynratd ca OT ToNi3a MPHU ONpEeeNisHe Ha o0IIara €KBUBAJICHTHA 3BYKOMOTIIBIIAIIA
MOBHPXHOCT Ha TOMEIICHHUATA C I OCUTYpsBaHE Ha HEOOXOJMMHTE WM aKyCTHYHH
XapakTepucTuku. M3cneaBaHusiTa ca TPOBEAEHHM C HMIEJAaHCHA TpbhOa, CHIVIACHO
m3uckBanusTa Ha BJIC EN ISO 10534.

KuarouoBu nymm: 3Bykomnoribinase, bsi 60p, ekBUBaJIeHTHA 3BYKONOIUIBIIAIIA TOBBPXHOCT,
BpeMe Ha peBepOeparys



I'8.19. Angelski D., Vitchev P., Mihailov V. (2018). Thermal and hydrothermal stability of hot
melt adhesive compounds, used to adhere plastic edge banding materials to particleboards.
Proceedings of 5™ International conference on Processing Technologies for the Forest and
Biobased Products Industries, 20-21 September, Freising/Munich, Germany, pp. 93-100.

Abstract: Nowadays, most of the furniture constructive elements are made out of laminated
particleboards whose edges are banded with plastic banding material. The edge banding process
of furniture boards predominantly uses EVA hot-melt adhesives. The adhesives based on EVA
hot-melts provide relatively low strength, thermo- and moisture resistance. Furniture is often
exposed to environments of high temperature and humidity. These conditions often result in a
decrease of the adhesion strength followed by the removing of the edge banding material.
Therefore, the influence of high temperature, water and water-saturated vapors on the adhesive
strength is important to be known. On the basis of this information, the objective of the current
study was to investigate the influence of high temperature, water and water-saturated vapors on
the adhesive strength of EVA-based adhesives, used to connect plastic banding material to
particleboards. The following three experiments have been carried out: (i) one factorial
experiment to measure the adhesion strength of the compounds after being soaked in water for
2 up to 58 min, at 20°C; (ii) one factorial experiment to measure the adhesion strength of the
compounds after hydrothermal treatment of the adhesives (2 to 20 min duration of treatment);
(ii1) two factorial experiment to evaluate the thermal stability of the adhesives, measured at
various temperatures of convective heating in air (50, 100 and 150°C) and treatment durations
(5, 20, 35 min). The experimental data have been analyzed by regression analysis and a
mathematical equation, describing the relationship between the different factors, and the
adhesion strength of the adhesives has been derived. All the experiments were carried out with
two edge banding materials: ABS with thickness of 2 mm and PVC with thickness of 0.45 mm.
The influence of high temperature and water-saturated vapors on the adhesive strength of the
tested compounds was assessed by the changes in the tensile strength of the adhesives,
measured perpendicular to the edge surface. The obtained results were analyzed and graphically
represented.

Key words: edge banding, EVA, adhesion strength, PVC, ABS

TepMI/I‘IHa U XUApOTEpMaJIHa CcTaOMIIHOCT Ha TEPMOCTAITAIIN JICTIUIIHA CbCINHCHU,
H3II0JI3BAHU 34 KAHTUPAHE Ha HI[LI C INIaCTMACOBU MaTCpHaIn

Pe3ome: B nHemHO BpeMe moBeueTo MeOEIHM KOHCTPYKTUBHHU €JIEMEHTH ca U3paOO0TeHH OT
JaMUHHMPAHU IUI0YM OT JBPBECHHM YAaCTUIM, YUUTO KAHTOBE ca OOJUIIOBAHM C IUIACTMACOBU
KaHTOBE. 3a MPOXOAHOTO OOJHMIIOBAaHE HAa KAHTOBETE Ha MeOETHHUTE IUIOYM Ce IMOJ3BaT
npearuMHo EBA cransmu ce nenuna. Jlenwinure cbenunenns peannsupanu ¢ EBA cransmm
ce JIENWIIa C€ XapaKTepU3HpaT CbC CPABHUTEIHO HUCKA SKOCT, TOIUIO U BJIAr0yCTOMYUBOCT. OT
Jpyra CTpaHa Ipu eKcIuloaTanus MeOeIUTe YeCTO ca MOUI0KEH! Ha BB3ACHCTBHE HA OKOJIHA
cpelia ¢ BHCOKa TeMIleparypa u/wim Biara. Haii-decto Te3n Bb3ICHCTBUS BOJAT 10 3ary0a Ha
aZXe3MOHHa SKOCT Ha JICNWIHWTE ChEIUHEHMs M IOCIIE[BAIlO CaMOpasJielIBaHE. 3aToBa €
BaXXHO J1a C€ TI03HABA BIIMSHUETO HA T€3H (PaKTOPH BHPXY SKOCTTA HA JICWIHUTE ChEIUHCHHUS.
B Tasu Bpb3Ka LenTa Ha HACTOALIOTO U3CJICABAHE € J1a C€ YCTAHOBU BIIMSHHUETO HA BUCOKHUTE
TEMIEPATypH, BOAATa U BOJHATA HACUTEHA Iapa BBbPXY aJXE3MOHHATA SKOCT Ha JITIMIHU
KaHTOBU cheAMHEHUs (peann3upanu ¢ EBA cransiy ce nenuia) Mex 1y I1acTMacOBU KaHTOBE
U IUIOYM OT IBbPBECHU YAaCTULM. 3a W3NBJIHEHUE HA LENTA Ca NPOBEACHU CIEIHUTE TPHU
eKCIIepUMEHTa: €THO(PAKTOPEH 3a OINpEICIsIHE BOJOYCTOWYMBOCTTa HA KAHTOBHU JICHIHIIHU



ChEIMHEHUS MIPU KHCHEHE BB BoJia ¢ Temnepatypa 20°C u npoabJKUTEIHOCT Ha Bb3eHCTBHE
oT 2 a0 58 min; egHo(akTOpeH 3a OMNpeAesiHE YCTOWYMBOCTTAa HA KAHTOBHU JICTIHUIHH
ChEIMHEHUS Ha XUAPOTEPMUYHO BB3JICHCTBUE NPU NPOABIDKUTEIHOCT HA Bb3ACHCTBUETO OT 2
no 20 min; aBydakTOpeH 3a OmpenesHe Ha TOIUIOYCTOMYMBOCTTA HA KAHTOBHU JICTIUIHH
CbEMHEHUs, NPU NPOMEHIMBHU (PaKTopu ,,Temreparypa Ha KOHBEKTHBHO HarpsiBaHE BbB
Be3aymHa cpeaa (50; 100 u 150°C). n mpoabuKUTENHOCT Ha Bh3aeicTBue (5, 20, 35 min).
JlaHHUTE OT U3ClIeBAaHETO ca 00pabOTEHH MO METO/A HA PEIPECUOHHUS aHAIU3 U € U3BEJICHO
MaTeMaTHYeCKO YpaBHEHHE OINKCBAIIO B3aWMOBpB3KaTa MEXAY (DakTOpuTe M aaxe3uMOHHATa
SAKOCT Ha KaHTOBHUTE ChEIMHEHMsA. Bcuuku wu3cienBaHus ca NPOBENEHHM C JABa KaHTOBU
matepuanu: ABS kant ¢ nebenuna 2 mm u PVC kant ¢ nebenuna 0,45 mM. Biaustauero Ha
BHUCOKHTE TEMIIEpaTypH, BoJaTa M BOJHATA Mapa BbpPXYy KAaHTOBUTE JICNWJIHU ChEAUHEHUS €
OTYETEHO Ype3 OmIpeJessHe Ha W3MEHEHHETO Ha aJXe3MOHHaTa sKOCTTa Ha OIbH
MEPHEeHIUKYJISIPHO Ha NMOBbPXHUHATA HA KaHTa. [lomyueHuTe 3aBUCHMOCTH ca IpEeICTaBEHU
rpau4HO U Ca aHAIN3UPAHU PE3YJITATHUTE.

KuarouoBu nymu: xanmupane, EVA, axocm na cienasne, PVC, ABS



I'8.20. Vitchev P., Angelski D., Atanasov V., Mihailov V. (2018). Study on the influence of
certain factors on the sound pressure level generated during cutting with the circular saw.
Proceedings of 5™ International conference on Processing Technologies for the Forest and
Biobased Products Industries, 20-21 September, Freising/Munich, Germany, 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 ISO 3744 and BDS ISO 7960.

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

N3cnensaHe BAMSHUETO HA HAKOU (PaKTOPH BbPXY HUBOTO Ha 3BYKOBO HAJISITaHE MPH
Pa3KpOsiBaHE C LIUPKYJISPEH TPUOH

Pe3rome: B HacTosmiaTa paboTa ce pasriiexaa N3MEHEHUETO Ha HUBOTO Ha 3BYKOBO HAJISTAHE
(SPL) n3MepeHo Ha MSCTOTO Ha oneparopa (pabOTHUKA) Ha LUPKYJSIPHA MallliHA C KapeTka,
moxaen F45 ma ¢upma Altendorf (I'epmanus). M3cnenasa ce BIUMSAHMETO Ha 0O0paOOTBaHUS
nepBeceH BuUn (Pinus Sylvestris L. m Fagus Silvatica L.), nebenuHata Ha Marepuansa
YecToTaTa Ha BbPTEHE HA LMUPKYJISPHHUS TPUOH BBPXY OOIIOTO HUBO HA T€HEPUPAHUS IIyM.
ChII0 Taka € W3CJICIBAHO M BIUSHUETO HAa HAACTHPYAHETO HA PEXKEIIUS WHCTPYMEHT Haj
00paboTBaHUs MaTepHall BbPXY U3MEHEHUETO HA IITyMOBaTa eMUCHs. VI3MeHEHNEeTo Ha HUBOTO
Ha 3ByKOBO HAJISTaHE € ONPEJICIICHO B OKTABHH YECTOTHH JICHTH ChC CPEIHH YECTOTH OT 63 Hz
no 16 kHz. Ilpm mnpoBexgaHEeTO Ha EKCIIEPUMEHTATHUTE H3CJICABAHUS Ca OTYECTCHH
XapaKTepUCTUKUTE Ha 3BYKOBOTO mosie. Ha 6a3aTa Ha MmoiydeHHUTE pe3yiTaTd ca MU3BEICHU
rpaduyHU 3aBUCUMOCTH MEXAY U3CIEABAHUTE MTapaMeTPH U MPOMSIHATA B HUBOTO Ha IIIyMOBa
emucus. U3cnenBanusita ca nposeqeHu cbriacHo udnckBanuara Ha BJIC EN ISO 3744 u B/IC
ISO 7960.

KurouoBu nymu: wym, SPL, 36yk06a emucus, yupkyiapru mawunu, 651 oop, 6yk



I'8.21. Vitchev P., Gochev Zh., Atanasov V. (2018). Influence of the cutting mode on the
surface quality during longitudinal plane milling of articles from beech wood, Scientific journal,

,Chip and Chipless Woodworking Processes®, Technical University- Zvolen, Slovakia, ISSN
2453-904X (print), ISSN 1339-8350 (online), 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 (%) 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

Bnusaue Ha pexuMa Ha psizaHe BbPXY Ka4eCTBOTO Ha MOBBPXHUHUTE MPH HATHKHO TIOCKO
¢dpe3oBaHe Ha AbPBECHHA OT OYK

Pe3ome: llenta Ha paboraTa € Aa ce Mpocienu BIMSHUETO HAa peXuMa Ha psi3aHe BBPXY
KauyeCTBOTO Ha 00pabOTBaHHUTE TIOBBPXHUHU MPH HAJUTHKHO TUIOCKO (Ppe3oBaHe HA ACTANUITH OT
Oyk (Fagus sylvatica L.). 3cnenBaHo € BIUSHUETO Ha YECTOTaTa Ha BBPTEHE HA PEKEIIHS
MHCTPYMEHT (1) U cKopocTTa Ha noaasaHe (U) npu pa3iauyuHu 1eOeIHU Ha CHEMaHus cioi (/).
Ha Gazata Ha mosryueHHTE pe3ysiTaTH ca U3BeIeHH I'pa)MyHU 3aBUCHUMOCTH, MPEACTaBSIIN
BpB3KaTa MEXKAY OT/ACITHUTE N3CIeIBaHU (DAaKTOPH U CE€ TPABSAT NPEMOPHKH OT IJIeTHA TOYKA Ha
pe’kuMa Ha ps3aHe C 11eJ I0-BUCOKO KayecTBO Ha 00pabOTEeHUTe NOBbPXHUHHU. 3a OIpeeNIsiHe
Ha TPamaBOCTTa € W3IOJI3BaH eJIEKTPOHEH mpodumomep monen ,,Surftest SJ-210“ (Mitutoyo,
Japan).

KiarouoBu aymu: gpesosane, kauvecmeo Ha NOGbPXHUHUME, PeXHCUM HA psazaHe, OVK, Fagus
sylvatica



I'8.22. Buues II., Huxonos II. (2018). M3cnenBane HUBOTO Ha 3BYKOBO HaJIATaHE Ha

paboTHOTO MsACTO Ha Oyiok GaHuur. HayuHo cniucanue ,,YnpaBieHUe U yCTOHYHMBO pa3BUTHE
6 (73): 157-161, ISSN 1311-4506.

Pe3rome: LlenTa Ha HACTOAIETO U3CIIEBAHE € JIa C€ OMpEeIeIr HUBOTO Ha 3BYKOBO HAJSITaHEe
Ha MSCTOTO Ha OTIepaTopa Ha BepTHKajeH 010k Oanuur. B paborara ce nzciensa KakTo HUBOTO
Ha 3ByKOBO HaJsSITaHE B PEXHMM Ha pa0doTa Ha MallMHATa Ha Mpa3eH XOJ[, Taka U B PEKUM Ha
pabota ¢ pszaHe npu oOpaboTBaHe Ha Tpynu OT Os1 60p (Pinus sylvestris L.). HuBoto Ha
TeHepUpaHHs IIyM € M3CIEBAHO B OKTaBHM YECTOTHU JIGHTU CHC CPEAHO T'€OMETPUYHU
yectotu ot 16 Hz no 16 kHz, a Taka cbI1o 1 HUBOTO Ha 3BYKOBO HaJsiTaHE KOPUTHPAHO IO
CTaHJapTHO YeCTOTHA KOPEKIIMOHHA XapakTepuctuka 4. Ha 6a3zata Ha nmonydyeHuTe pe3yaTaTi
€ HW3YHCIEHO TMPOTHO3HOTO EKBHBAJCHTHO HHUBO Ha 3BYKOBO HAATaHE NpPU OCEMYacoBa
€KCIIO3UIIUs Ha JIeH. Y CTAHOBEHO €, Y€ TO € HaJl MPEIETHO I0MYyCTUMAaTa CAHUTAPHO-XUTUEHHA
HopMa oT 85 dB(A). B Ta3u Bpb3ka ca HampaBeHM NPENOPHKU 33 MaKCHUMallHaTa JHEBHA
€KCIIO3UIIMs Ha OTiepaTopa Ha MallIMHATa C OTJIE/ Ha TOBA Jla He ce HaJIBUIIaBa 0€30MacHOTO 3a
3[[paBETO HA YOBEK IIIyMOBO HATOBAapBaHE MPHU pabOTa HA TO3M THIT MAIIWHHU.

Kiao4uoBu IyMH: 36yK060 Hanseame, wiym, eK8UBANEHMHO HUBO HA 38VKOBO Hajseane, OJOK
banyue

Evaluation of the sound pressure level generated at the workplace by vertical band sawmill

Abstract: The aim of the current study was to evaluate the sound pressure level generated by
a vertical band sawmill and measured at the workplace. The sound pressure level has been
assessed during the idling mode as well as during the cutting mode of the machine while
processing Scots pine (Pinus sylvestris L.) logs. The following parameters have been measured:
the generated sound pressure levels in octave bands with canter frequency from 16 Hz to 16
kHz and the 4-weighting sound pressure level. On the basis of the results, the equivalent
continuous sound pressure level (Leg) has been calculated for 8-hour worker exposure. Based
on the calculations it was concluded that the predicted sound pressure level is above the
accepted standard norm of 85 dB(A). In this respect, recommendations have been made for the
maximum daily worker exposure to the sound pressure level generated by a vertical band
sawmill in order not to exceed the accepted standard safety norms.

Key words: sound pressure, noise, equivalent continuous sound level, vertical band sawmill



I'8.23. Gochev Zh., Vitchev P., Vukov G. (2019). Determination of performance indicators
and quality of TCT knives when sharpened wit PCD grinding wheels. Proceedings of 41
International Scientific Conference Wood Technology & Product Design, 4+7 September 2019
Ohrid, ISBN 978-608-4723-03-5, pp. 119+126.

Abstract: This article presents experimental results in respect of planer knives sharpening
made of TCT, type K40 and K20 according to ISO grade classifications with abrasive tools
from Polycrystalline Diamond (PCD). The specific consumptions of PCD abrasive was defined.
The grits of PCD abrasive were with common heightened durability, anti-stick properties and
organic binder. Some qualitative indices when sharpen planer knives were studied.

Key words: planer knives, cutter head, sharpening, abrasive tools, polycrystalline diamond,
tungsten carbide tools

OmnpezensiHe Ha MOKa3aTeJINTE 3a €(PEKTUBHOCT M KAYECTBOTO Ha IJIOCKU TBBPAOCIIIABHU
HOoXoBe npu 3aTouyBaHe ¢ PCD aOpa3uBHU HHCTPYMEHTH

Pesrome: Ta3u craTus mpencTaBs eKCIEPUMEHTAIHU PE3YJITAaTH 110 OTHOIIEHHUE Ha 3aTOYBaHE
Ha IUIOCKM PEXKEUIM HOXOBe, m3paboreHu or TBbpaa ciuviaB, Thun K40 u K20 cwriacho
knacudukanuute Ha [ISO ki1ac ¢ abpa3uBHU HHCTPYMEHTH OT MONMKpHUcTaieH nuamant (PCD).
Omnpenenenu ca cnerupuuanTe koncyMmanun Ha PCD abpasuen marepuain. [lechunHkuTe Ha
PCD abpa3us ca ¢ 00111a MoBuIlIeHa U3PBAKIUBOCT, CBOMCTBA MPOTUB 3aJICNIBAHE U OPTaHUYHO
CBBpP3BaIIO BellecTBO. M3cienBaHu ca HIKOM KayeCTBEHM IOKA3aTelNM NP 3aTOYBAHE Ha
HOYKOBE 32 HaJUThXKHO TNIOCKO (hpe30BaHe.

KaouoBu AYMM: NJIOCKU HOJKCO6€E, HOIHCOBU 6AJI08e, 3amoUuedHe, 616]%131/[67{1/! UHCmMmpymenmu,
noaukpucmanlern duaMaHm, mebpdocnﬂaehm UHCMPpYMEHMU



I'8.24. Vukov G., Vitchev P., Slavov V., Gochev Zh. (2019). Free damped space vibrations of
a woodworking shaper, considered as a mechanical system with three main bodies. Proceedings

of 4™ International Scientific Conference Wood Technology & Product Design, 4+7 September
2019 Ohrid, ISBN 978-608-4723-03-5, pp. 136+145.

Abstract: Proposed study investigates the free damped spatial vibrations of a woodworking
shaper, which is considered as a mechanical system with three main bodies. It presents an
original mechanic-mathematical model targeted to investigations of the free damped spatial
vibrations of woodworking shapers, developed by the authors. The model considers
woodworking shapers with lower placement of the spindle. In this model the woodworking
shaper, the spindle and the electric motor’s rotor 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 needed mass, inertia, elastic and damping properties of the
elements of the considered system. It includes all necessary geometric parameters of this
system. After that a system of matrix differential equations is compiled and analytical solutions
are derived. Numerical calculations are carried out by using the developed model and modern
computer programs. The calculations use the parameters of a machine used in practice. As a
result of the whole study, the free damped spatial vibrations of the studied mechanical system
are obtained and illustrated.

Key words: woodworking shapers, free vibrations

CB0oOOIHM MPOCTPAHCTBEHO 3aTUXBAIIM BUOpAIMK Ha THEpBOOOpaboTBama dpesa,
pasriexkIaHa KaTo MEXaHUYHA CUCTEMa C TPU OCHOBHU Tejla

Pe3rome: HacrosmoTo mpoyuyBaHe H3clieiBA CBOOOJHO-3aTHXBAIM POCTPAHCTBEHU
BUOpaIuu, reHepupaH OT IbpBooOpaboTBaima (pesa, KOATO ce pasriiek1a KaTo MEXaHHYHA
cUcTeMa C TpH OCHOBHU Tena. Ppesara MpeAcTaBs OPUTHHAICH MEXaHMYHO-MaTeMaTHYECKU
MOJIeN, pa3paboTeH OT aBTOPUTE, KOWTO € HACOYCH KbM M3CJIeIBaHE Ha CBOOOIHO-3aTHXBAIIU
NPOCTPAHCTBEHU BHUOpALMM, TEHEPUPAHU OT Hes. MoJenbT pasriexiaa IbpBooOpaboTBamu
dbpe3u ¢ M0JHO pasmnojioBMe Ha Baja. B To3m Mozaen mppBooOpaboTBamiara ¢pesa, BaabT U
poTopa Ha €JEeKTPOJBUTATENS CE Pas3rieBIaT KaTo TBBPAM Tela, KOMTO Ca CBbP3aHU Upe3
€JIACTHYHU M aMOPTHCHOPHU €JIEMEHTH TIOMEXK]Ty CH ¥ C HEMOJBM)KHUS TI0J1. MOIETbT OTYHTA
HEOOXOIMMUTE Maca, MHEPLUs, €JIACTHYHH U ITyMO-TIOTTBIIAIIN CBOMCTBA HA €JIEMEHTHUTE Ha
pasriexxaanara cucreMa. Tol BKITI0YBa BCHUKH HEOOXOAMMHU T€OMETPHYHH TTapaMeTPH Ha Ta3H
cucrema. Crien ToBa € ChCTaBeHa CHCTEMa OT MAaTPUYHHU TU(EpEHIATHN ypaBHEHHUS U ca
W3BCJICHU AHATUTHYHH pelieHHus. UWCIIEHUTE W3YHCICHHS Ca WM3BBPIICHH C TOMOINTAa Ha
pa3paboTeHHst MOJeNl U CHhBPEMEHHHM KOMITIOTHPHU Hporpamu. M3umcieHusTa H3MO0JI3BaT
napaMeTpuTe Ha MalllMHa, M3M0JI3BaHa Ha MpakTHKa. B pe3ynraT Ha IsUI0TO W3CIeBaHE ce
Nojy4yaBaT W WIIOCTPUpPAT CBOOOJHUTE AaMOPTU3UPAHUM MPOCTPAHCTBEHH BHUOpalMM Ha
u3ClieIBaHaTa MEXaHNYHA CHCTEMA.

KarouoBu xymu: onpgsoobpabomsawa pesa, c60600nu subpayuu



I'8.25. Vukov G., Slavov V., Vitchev P., Gochev Zh. (2019). Investigations of the free space
vibrations of a woodworking shaper, considered as a mechanical system with three main bodies.

Proceedings of 4" International Scientific Conference Wood Technology & Product Design,
4+7 September 2019 Ohrid, ISBN 978-608-4723-03-5, pp. 127+135.

Abstract: Investigation of the free undamped spatial vibrations of a woodworking shaper,
considered as a mechanical system with three main bodies, is the object of the proposed study.
First, an original mechanic-mathematical model of a woodworking shaper developed by the
authors is presented. The model considers woodworking shapers with lower placement of the
spindle. In this model the woodworking shaper, the spindle and the electric motor’s rotor 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 needed mass, inertia and elastic properties
of the elements of the considered system. It includes all necessary geometric parameters of this
system. After that a system of matrix differential equations is compiled and analytical solutions
are derived. Numerical calculations are carried out by using the developed model and modern
computer programs. The calculations use the parameters of a machine used in the practice. As
a result of the whole study, the natural frequencies and the mode shapes of the free spatial
vibrations of the studied mechanical system are obtained and illustrated.

Key words: woodworking shapers, free vibrations

W3cnenBanus Ha cBOOOJHUTE IPOCTPAHCTBEHN BUOpalluu Ha AbpBooOpadoTBaiia (pesa,
pasriexaaHa KaTo MeXaHH4Ha CUCTeMa C TP OCHOBHU TeJa

Pe3tome: 3cnenBanero Ha CBOOOAHWUTE HE3AaINIyLIEHM MPOCTPAHCTBEHH BUOpaluu Ha
IbpBooOpaboTBama ¢pesa, pasrieknaH KaTo MEXaHWYHAa CHCTEMa C TPU OCHOBHH Tela, €
O00CKT Ha TpPeUIOKEHOTO u3cieaBaHe. IIbpBO € mNpeacTaBeH OpPHUTHHANEH MEXaHHYHO-
MaTeMaTU4ecKd MOJIeN Ha JbpBOOOpadoTBaIl mIeWnbp, pa3paboTeH OT aBTopuTe. MOoAenbT
pasrnexxaa appBooOpaboTBamia ¢pe3a C J0JHO paslojioKeHHEe Ha Bana. B To3m mopmen
IbpBOOOpaboTBamaTa (pesa, BaJl M poTOopa Ha €JIEKTPOIBUTATEIIS CE pasTIekKaaT KaTo TBbPAU
TeJla, KOUTO Ca CBBP3aHU UYpEe3 €JIACTHYHHU €IEMEHTH MOMEXIYy CH M C HEHOJBIKHHUS TIOJI.
MopensT oTunTa HeoOXOonMMAaTa Maca, MHEPUUS M €NACTUYHU CBOWCTBA HA €JIIEMEHTHTE Ha
pasriexnanara cuctema. Toil BKIIIOYBa BCHYKH HEOOXOIMMH T€OMETPUYHH ITapaMeTpH Ha Ta3u
cucrema. Criesl ToBa ce ChCTaBsl CHCTEMa OT MAaTPUUYHU AU(EpEeHLUATHU YpaBHEHUS U Ce
U3BEXK/AT AHAJUTUYHU pelieHusa. YUClIeHWTe W3YMCICHUS Ce HM3BBPIIBAT C TOMOIITAa Ha
pa3paboTeHust MOJeNl U CHhbBPEMEHHHM KOMITIOTHPHU Hporpamu. V3umcieHusTa H3MO0JI3BAT
napaMeTpuTe Ha MalllMHA, U3MI0J3BaHa B MPaKTHKaTa. B pe3ynTar Ha IAI0TO M3CenBaHe ce
HOJTy4aBaT W WIIOCTPUPAT €CTECTBEHUTE YECTOTH M (OPMHUTE HA peXHWMa Ha CBOOOIHUTE
HPOCTPAHCTBEHH BUOpALMH HAa M3CJIEBAaHATa MEXaHUYHA CHCTEMA.

KarouoBu nymu: onpsoobpadbomsawa ¢hpesa, c60600nu subpayuu



I'8.26. lllexToB, Xp., ['oues, XK., Buues, I1. (2020). Mexanuzanuara u aBTOMaTU3alMITa B
nbpBOOOpabdoTBamaTa U MebeTHaTa MPOMUIILIICHOCT Ha bhirapus B yclioBusiTa Ha IJIaHOBO
CTOTIAHCTBO M JbpXKaBHAa COOCTBEHOCT Ha MPEANPHUATHUITA. ABTOMATH3ALMA HA TUCKPETHOTO
npousBoacTBO, TY-Codus, 6p. 2, c. 29-31, ISSN: 2682-9584.

Pe3tome: OrieHeHa € CTENEHTa Ha MEXaHMU3alMsl U aBTOMaTu3alus B IbpBooOpadboTBalara u
Mebennata npomunuieHocT (JIMII) na bearapust npe3 nepuona 1947-1989r B ycnoBusita Ha
IJJAHOBO CTOMAHCTBO M JbpXKaBHA COOCTBEHOCT Ha mpednpusatusaTa. OTpa3eHa € U possiTa Ha
OBJArapckuTe Y4eHH M CHEIMaIMCTH 3a HEHHOTO NOBHIIABAHE B IbPBOOOpPAOOTBAILUTE U
MeOeTHUTE 3aBOJIU B CTpaHaTa.

KaouoBu aymm:  Owpsoobpabomeane,  mebeiHo  NpouzBOOCMB0,  MexXaHuzayus,
asmomamuzayusi, MAaHunyIamopu, —asmoMamusuUpanu —JuHUU, KOHMPOL, YNpasieHue,
pezynupane

Mechanization and automation in the woodworking and furniture industry of Bulgaria in the
conditions of planned economy and state ownership of enterprises

Abstract: The situation of mechanisation and automation of the Bulgarian woodworking and
furniture industry for the period 1947-1989 has been outlined. The role of the Bulgarian
scientists and specialists for its boosting in the Bulgarian woodworking and furniture plants has
been pointed out.

Key words: woodworking, furniture production, mechanization, automation, manipulators,
automated lines, control, management, regulation



I'8.27. lllextoB, Xp., ['oues, XK., Buues, I1. (2020). Mexanuzanuara u aBTOMaTHU3alMITa B
nbppBooOpadoTBamara 1 Mebennata npomunuieHoct (AMII) na bwarapust B ycnoBusita Ha
Ma3apHO CTOMAHCTBO W 4YacTHAa COOCTBEHOCT Ha NPEANPUATHATA. ABTOMAaTH3aIMs Ha
IUCKpeTHOTO pou3BocTBO, TY-Codus, Op. 2, c. 32-34, ISSN: 2682-9584.

Pe3tome:  OmmcaHo € ChCTOSIHUETO Ha MexaHu3amusaTa U aBromartusanusta B JJMII Ha
boearapust B ycioBusiTa Ha Mma3apHO CTOMAHCTBO M YacTHA COOCTBEHOCT Ha MPEANPHUSTHATA
(cen xpas Ha 1989 r1.). Odyepranu ca TCHACHIMUTE HAa OBIEHIOTO M Pa3BUTHE U HACOKUTE 3a
nonaroroBka ot JITY Ha cnenuanu3zupaHu Kajpu 3a HEHHOTO 00CTyKBaHe

KawouoBn aymm: 0vpeooOpabomeane, npou3eO0CME0 HaA Mebenu, Mexanuzayus,
asmomamuzayus, KOMRIOMbPHU mexHoao2uu, ,, Mnoycmpus 4.0, kpveosa ukoHomuxa

Mechanization and automation in the woodworking and furniture industry of Bulgaria in the
conditions of market economy and private ownership of enterprises

Abstract: The state of mechanisation and automation in woodworking and furniture industry
in Bulgaria after 1989 has been described. The tendencies of its future development and the
qualification of future specialists are outlined.

Key words: woodworking, furniture production, mechanization, automation, computer
technology, Industry 4.0, circular economy
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