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Abstract — Modeling and optimization of ultrasonic local
soldering system by finite element method is considered.

1. BBegeHue

MpumeHeHve ynbTpa3BykoBbiXx (Y3) TexHonornye-
CKMX cuctem yactoton 18—22 kl'y n MHTEHCUBHOCTLIO (1-
2)-10° BT/M® N03BONsIeT MHTEHCUULIMPOBATL GOMBLLNH-
CTBO (PM3NKO—XMMMUYECKMX NPOLIECCOB MNPV Mainke: cma-
YMBaHWe, pacTekaHue, KanunispHoe TeuveHue npwnos,
Andbdysno Npunos B nasiemble martepuanbl 3a cyeT
yAAneHns OKCUAHBIX NINEHOK, YBENUYEHUs XUMWUYECKOW
aKTMBHOCTW MPUMOS M NasieMblX MaTepuanos, a Takke
nx on3nyeckoro B3anMoaencTansa npu naike [1].

2. OcHOBHas YyacTb

AHanna cBobOOHbLIX MexaHu4deckux konebanun Y3
cucTeMbl HeobxoauMMm Ans onpeaeneHnsi COOCTBEHHbIX
yactoT 1 dopmM konebaHun KOHCTpykumu. Mpu aHanuse
npegnonaraeTcsa ynpyroe noBeAeHWe KOHCTPYKLMK, MO-
3TOMY OXMOAEMbIA OTKIMK ABMSIETCA rapMoOHUYeckum. B
KayecTBe CUCTEMbI, MO3BONAOLEN MNPUMEHUTL METoq
KOHEYHbIX 3N1IEMEHTOB A4S NOUCKA WU aHanu3a 3Ha4yeHun
COBCTBEHHBLIX 4acToT M ¢opM BOMH, BbiIGpaH nakeT
ANSYS. MeToauka aHanusa konebaHwuin BKNoYyaeT: cos-
JaHne reoMeTpuyeckon mMoaenu, 3agaHve CBOWCTB Ma-
TepuranoB M rpaHNYHbIX YCIOBUIN, HAaCTpOWKa onuui pac-
YyeTa, BblGOp BapvaHTa 3aKpenneHnus KOHCTPYKLUK, Npo-
CMOTPp M aHanu3 pesynbTatoB. [na npoBegeHus Mo-
panbHoro aHanusa B nakete ANSYS ans kaxpgoro ma-
Tepvana 3agalT 3HadeHus moayns KOHra, koaddumum-
eHT lNyaccoHa 1 NNoTHOCTH.

3agava mMeToa KOHEYHbIX 3NIEMEHTOB OTHOCUTEIb-
HO 3HayeHu YHKUMKM B y3nax npeacrtaenseT cobon
cuctemy anrebpanyecknx ypaBHeHUn. Annpokcumauusi
3aknoyvaeTcs B Bblbope GasncHbIX OyHKUWMA U Moucke
K03 PMLUMEHTOB ax N3 Npeanonoxenns [2]:

f(X)=Zakl//k(X)

B pesynbTaTe MoOenupoBaHUsi MOMyYMnu pacrnpe-
AenexHne Y3 konebanun B pacnnase (puc. 1).

Puc. 1 (Fig. 1)

Mpu aHanu3se BbISIBNEHO 5 pe30HAaHCOB CUCTEMbI NPU
3a[j@aHNN Ha4yanbHbIX YCITOBUA BO3OeNCTBUA KonebaHuin
yacTtoton 19-24 kl'y. Hanbonee nonesHon ans npouec-

ca Y3 naviku siBnsietcst YactoTa, paBHaa 20320 'y BBu-
Oy Toro, 4To B cUCTeMe HabniogalTcs npoaonbHble
BOJSTHbI C MAKCMMYMOM amnnmnTyabl konebaHun Ha Topue
nanyyartene. Bo Bcex ocTanbHbIX cryyasx npeobnagaet
akcuanbHble TUMbl BONIH CO CMELLEeHHbIM N0 Y3 cucteme
MakKCMMyMOM aMnnutyabl. AMnnutyaa konebaHun pac-
nnaea B 30HE MOrPYyXXEHUs usnydaTenss U3MeHSEeTCa B
3aBMCUMOCTM OT rnybuHbl ero norpyxeHus. [dnana3oH
konebaHui pacnnaea npuHMMaeT 3HaveHus oT 1 go 10
MKM W1 32BUCUT OT rMyOWHbI NOrpy>KEHUS C NOCTEMNEHHBbIM
3aTyxaHuem konebaHun. Ha ocHoBaHuu pe3ynbTaToB
mMogenupoBaHus Y3 cuctembl B nakete ANSYS paccuum-
TaH KO3 PULMEHT yCUNEHNS PaBHbIN 4.

3. 3aknoyeHue

OnTMMM3npoBaHbl NapameTpbl Y3 cuctembl rokanb-
HOM namnku: pabouvas 4dactota coctaBnsieT 20,3 klu,
MakCUMyM aMnnuTyAbl konebaHui NpPOAOMbHBIX BOJMH
pacrnonoxeH Ha Topue usnyyatend. AMnnutyga kone-
6aHu pacnnaBa B 30He MOrPYXeHWs uanydatens npwu-
HMMaeT 3HadyeHns oT 1 go 10 MKM 1 3aBUCUT OT rMyOUHbI
norpy>XeHunst nsnyyarens.
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Introduction. Application ultrasonic technological systems
frequency 18-22 kHz and intensity (1-2)-10° Wt/m? allows to
intensify the majority of physical and chemical processes [1].
The main part. At the analysis the elastic behaviour of the
design, therefore the expected response is supposed is harmo-
nious. As the system, allowing to apply a method of final ele-
ments to search and the analysis of values of own frequencies
and forms of waves, package ANSYS is chosen [2]. As a result
of modeling have received distribution US of fluctuations in melt
(Fig. 1). In the analysis revealed five resonances of the system
when setting the initial conditions of the effect of fluctuations
frequency 19-24 kHz. More useful for ultrasonic soldering
process is a frequency equal to 20 320 Hz due to the fact that in
the observed longitudinal waves with maximum amplitude at the
end of the radiator.

Conclusion. Parameters US systems of the local soldering
are optimized: working frequency makes 20,3 kHz, maximum of
amplitude of fluctuations of longitudinal waves settle down at a
radiator end. The amplitude of fluctuations melt in a zone of
immersing of a radiator accepts values from 1 to 10 microns
and depends on depth of immersing of a radiator.
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