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2. Improving the process of joining wood-working band saws by laser welding

Pedepar:

1. Incepraiiiiny po60Ty IIPUCBSYEHO PO3B’SI3aHHIO aKTyaJbHOTO HAYKOBO-TEXHIYHOTO 3aBAAHHS —
YIOCKOHAJIIOBaHHS 3'€JHYBaHHSI CTPIYKOBUX [I€PEBUHOPi3aIbHUX NUJIOK. [TMIISHHS CTPIYKOBOIO MNJIKOIO — IPOCTUH,
JeleBuil i EKOHOMIYHO BUTIIHMM CIIOCIO PO3MUJIIOBAHHS, SIKUH 3a6e3Mevye LiJIKOM 3a10BiJIbHi pe3yJIbTaTh
BHACJIiJJOK pO3KpaloBaHH: JepeBrHU. HuHI HalinomupeHili MeTonu 3'€IHyBaHHS CTPIYKOBOI NJIKK B 6€3KiHEUHY
CTpiuKy - nasiHHA abo 3BapioBaHHs. JlazepHe 3BaplOBaHHS — Halle(peKTUBHIINKI MeTO[, 3’ €JHyBaHHS KiHIIiB
CTPIYKOBUX IMUJIOK 32 HASIBHOCTI BUCOKUX BUMOT JI0 3'€JHAHHS i 32 10T0 IONTOMOI0I0 MOKHA OTPUMATH SIKICHUM OB
6e3 nepopMyBaHHS Ta BUKPUBJIEHHS. PO3p006JIeHO (Pi3nyHy MOJIEJIb JIa3€PHOrO 3BAPIOBAHHS CTPIYKOBUX IMUJIOK, 1O
MiCTUATh BU3HAUEHHSI 3BAPIOBAHOCTI, ITOCIiIOBHOCTI (POPMYBaHHS 3BAPHOTO 3'€IHAHHS Ta METOIVUKYU POPMYBaHHS
fioro 6yZi0BY, 110 € OCHOBOIO [1J1s1 PO3POOJISIHHS KOMITIOTEPHOI MOJI€eJli J1a3epHOro 3BapoBaHHs. Ha 6a3i ¢piznynoi
MoJeJli po3po6JIEHO eJIEKTPOHHY MOZEJIb JIA3€PHOT0 3BAPIOBAHHS, B OCHOBY $IKOi IIOKJIaIEHO YOTUPHA OCHOBHUX
IapaMeTpH IiJ] yac 3BapIOBAHHSL: TEMIIEPATYpPa, 4ac, MBUKICTh HArpiBaHHS i IIBUAKICTb OX0J0pKyBaHHs. 11[06

BU3HAYWTHU BIUIUB HAa MII[HICTh MTUJIKY MiCJISl Ta3€PHOTO 3BaPIOBAaHHS IPOBEJIEH] eKCIIEPUMEHTHU Ha 6a3i



MaTeMaTU4HOrO IJIAHYBaHHS i 6yJ10 BUOPAHO JBa 3MiHHI YNHHUKU: KyT PO3TAlLIyBaHHS 3BAPHOTO IBA, IPYTUil
YMHHUK — MBUIKICTb [1I0JJABAaHHS JIa3€PHOI TOJIOBKU. BuxinHuii napameTp — MeXa MillHOCTi 3pa3KiB Ha PO3THT.
YcraHossieHi KoedillieHTU piBHSIHHS perpecii [ JBOX 3MiHHUX YMHHUKIB Y BUTJISi HETIOBHOTO KBaJIpaTHOTO
PIBHSIHHA SIK Y HOPMAaJi30BaHOMY, TaK i B 4BHOMY BUTJIAI. [IOpiBHIOIOYM 3BapIOBaHHS Mill Pi3HUMU KyTaMU
BCTaHOBJIEHO, 3 1110 32 aOCOJIIOTHMM 3HAYEHHSIM MEXa MillHOCTI IBa, 3BaPEHOTO Iifl KyTaMU 110r0 pO3TallyBaHHS
15-25 rpag,., HabaMKaeThCS O MeKi MiLIHOCTI OCHOBHOI'O MaTepiasy, BUXOIUTb, 110 Taki 3HaU€HHSI 3a3HAaY€HUX KYTiB
€ pallioHasbHi 11714 3BapioBaHHsl. EKclieprMeHTaNbHO BCTAHOBJIEHO, 1110 32CTOCOBYBAHHSI JIA3€PHOTO 3BAPIOBAHHS
BCTUK IIiJi KyTOM [10 JIiHii Ail MAaKCMMaJIbHMX 3TMHAJIbHUX HAIPY>KEHb [JIS TIOJIOTEHCTPIYKOBUX ITUJIOK A€ 3MOTY
3MEHIUIUTU PiBeHb IYMy POOOTH CTPIYKOBONUJIKOBOrO BepcTarta Ha 10-15 b nopiBHSHO i3 3aCTOCYHKOM ITUJIOK i3
TpaAuLiliHUM 3BapIOBaHHSIM. 3alIpONIOHOBAHO HOBY KOHCTPYKLIIO AEMII(PYBaJIbHOTO [IPUCTPOIO HAa BEPXHill BiTL
CTPiYKOBOI MMUJIKY, IO JACTb 3MOTY 3MEHIIUTU PiBeHb IIyMy POOOTH CTPIYKOBONMUJIKOBOTO BepcTaTa e Ha 5-10 1b i
HaAOJIM3NUTH 10T0 10 PiBHS CaHiTapHUX HOPM. [1Jis NOJINIIEHHS 3'€JHaHHS 3aIIPOIIOHOBAHO MiCJIsl 3BAPIOBAHHS
IIPOBECTU BUPiBHIOBAHHS TBEPLOCTI HA MiJISIHLI 3BAPHOTO 3'€JHaHHS CTPIiYKOBOI NIUJIKY i HA 1€ OTPMMAHO NAaTEHT Ha

KOPHUCHY MOJEJIb.

2. The dissertation deals with the solution of an urgent scientific and technical problem - improving the join of
wood-working band saws. Sawing with a band saw is a simple, cheap and cost-effective sawing method, which
provides quite satisfactory results when cutting wood. At present, the most common methods for joining band
saws into an endless belt are soldering or welding. Laser welding is the most effective method for joining together
the ends of band saw blades in the presence of high requirements for reliable joining and it can be used to obtain a
high-quality weld seam without deformation and distortion. A physical model of laser welding of band saws has
been developed, which includes definition of weldability, the sequence of formation of a welded joint and methods
for forming its structure, which is the basis for developing a computer model of laser welding. On the basis of the
physical model, an electronic model of laser welding has been developed which is based on four main parameters
of welding process: temperature, time, heating rate and cooling rate. To determine the effect on the strength of
the saw after laser welding, experiments were performed on the basis of mathematical planning and two variables
were chosen: the angle of the weld, the second factor is the feed speed of the laser welding head. The output
parameter is the tensile strength of the samples. The coefficients of the regression equation for two variable
factors are established in the form of an incomplete quadratic equation, both in normalized and explicit form. By
comparing welding at different angles, it was found that, in terms of absolute value, the tensile strength of a seam
welded at angles of 15-25 degrees approaches the tensile strength of the base material, which means that such
values of the indicated angles are optimal for welding. It has been experimentally established that the use of laser
butt welding at an angle to the line of action of maximum bending stresses for band saw blades can reduce the
noise level of the band saw machine by 10-15 dB compared to the use of 6 saws with traditional welding. A new
design of the damping device on the upper branch of the band saw is proposed, which will reduce the noise level of
the band saw machine by another 5-10 dB and bring it closer to the level of sanitary norms. To improve the joint, it
is proposed to equalize the hardness of the area of the welded joint of the band saw after welding, and a utility
model patent was obtained for this.
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