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Abstract — It has been considered a high-efficiency of in-
duction soldering in the magnetic circuit gap.

1. BBegeHue

BospevicTBrne aHeprum BbicokoyacToTHbIX (BY) anek-
TPOMarHUTHbIX KornebaHui no3sBonseT OCyLecTBNATb
BbICOKONPOU3BOAUTENbHBIN  OECKOHTAKTHBIN  Harpes
npoLeccax nawku 3a cHeT BUXPEBbIX TOKOB, MHAYLMpPYe-
MbIX B NPOBOASALLMX MaTepuanax [1]. KayecTBo nasembix
coeavHeHuU B npoueccax BY naiku 3aBUCUT OT KOHCT-
PYKUMX MHOYKTOpPA U MarHMTonpoBoAa, CKOPOCTU Harpe-
Ba AeTanen n npunos, n3bnpaTtensHOCTU U NOKaNbHOCTK
BY HarpeBa, paBHOMEPHOCTW WM  perynMpyeMocTu Ha-
rpesa BO BPEMEHMW 1 NO CEYEHMIO NasieMblX AeTanew.

2. OCHOBHas 4YacTb

WccnenoBaHbl MHAYKUMOHHBIE HarpeBaTernbHbIe YCT-
porcTBa Ha MarHMTONpoBoAe M3 deppuTa C HE3aMKHY-
TOW MarHUTHOM Lienbio Ans NIoKarnbHOro Harpeea npoBo-
OdWmMX MaTepuanoB B Mpoueccax MOHTaXHOMW nawku B
anekTpoHuke. [Masemble getann nomeLlalTca B 3a30p
MarHMTonpoBoda, KOTOPbIA COAEepPXUT ABe OOMOTKM
(puc.1). B umHaykTupylowen obmoTtke ¢ nomowpbto BY
reHepatopa 1 HaBOAATCA MOLLHbIE TOKM BbICOKOW 4acTo-
Tbl, B pe3ynbTate 4Yero B 3a30pe MarHMTonposopa 2
MHAOYKTOpa BO3HMKAET CUNbHOE 3MeKTPOMarHuTHoe no-
ne. AnekTpoMarHMTHOE More HaBoauT B AeTansx 4 Bux-
peBble TOKW, KOTOpble pasorpesatoT npunon. O6moTka
NoAMarHWYMBaHUS CNYXWT ANs ynpasneHus npouec-
COM Harpesa.
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Puc. 1 (Fig. 1)

MapameTpsbl BY HanpsikeHnss KOHTponuposanu
BonbTMeTpom 7 B7-73/1. Temnepatypy B paboyei 30He
n3mepsanu ¢ nomoulbio Tepmonapbl XK, npykpenneHHon
K getanu 4 n uMdpoBOro nameputensa Temnepartypbl 6
TPM 210. HanpspkeHHOCTb MarHWTHOro nonsi B 3a3ope
MarHMTonpoBoda oueHuBanu no eenuunHe 3LOC B n3-
MepuTenbHON pamke 5 BonbTMeTpom 7 Tuna B7-73/1.
[nsi 13MEeHeHWs MarHUTHOW NPOHULLAEMOCTU CEpAEYHU-
Ka B 0OMOTKY nMogMarHM4nBaHus noaasarnu NoCTOSIHHbIN
TOK Benu4umHon 1-5 A oT uctodHuka 3.

WcecnepgoBaHa addeKTMBHOCTL MHAYKUMOHHOIMO Ha-
rpeBa B 3a30pe MarHMTOMPOBOAA Ha uvacTtoTax 22, 33,
44 k'y ANSa pasnuyHbliX MaTepuarnos, BNUsHMe Koaddu-
LMEHTa NepekpbITUA 3a30pa Ha CKOPOCTb M Temneparty-
py HarpeBa getanen. C yBennyeHueM 4acTtoTbl OT 22
Ky oo 44 klMy MOLWHOCTb HarpeBa AeTtarnen nagaet C
250 BT po 120 BTt npu HanpseHun Ha nHayktope 50 B.

YCTPONCTBO MHAYKLUMOHHOIO Harpeea B 3a3ope Mar-
HUTONPOBOAA MPUMEHEHO ANS Nalku 3NEMEHTOB CUIIO-
BOrO 3MIEKTPOHHOrO MOAyIs, YTO MO3BONWUIO BABOE CO-
KpaTWUTb MPOAOIKUTENBHOCTE Onepaummn nakv CUnoBbIX
KOHTakToB Ha nnaty (1) Mo cpaBHEHWUIO C NasiNbHUKOM

(2) (puc. 2).
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Pwuc. 2 (Fig. 2)

3. 3aknoyeHue

NHOYKUMOHHbIE YCTPOWCTBA Ha MarHMTOnpoBoae
crnocobHbl obecneuntb B 2,5-3,0 pasa Gonee BbICOKYHO
TennooTaady B npoueccax Naniku CUMOBbIX KOHTaKTOB,
pasbeMOB M MPOBOAOB Ha MevyaTHble MnraThl NO cpaBHe-
HUIO C MOHTaXHbIM NasifibHMKOM. CKOpOCTb Harpeea npu
ONTUMAasbHbIX 3HAYeHUsIX Ko3hULMEHTa MNEPEKPLITUS
3a3opa ot 0,75 go 4 gocturaet 40°C/c.
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Introduction. The influence of a high-frequency electro-
magnetic oscillations make it possible to realize high production
no-contact heating in a soldering process by means of eddy
currents, which induce in conducting material. The quality of
soldered junctions in the process of high-frequency soldering
depends on the construction of the inductor and the magnetic
circuit, the heating rate of details and solder, the selectivity and
the localization of high-frequency heating, the equability and
the controllability of heating through time and cross section of
soldered details.

The main part. The inductive heating devises of ferrite
magnet with non-closed magnetic circuit for local heating of
conducting materials in the process of assembly soldering in
electronics were investigated. Soldered details are placed into
gap of the magnetic circuit, which contains two coils (Fig. 1).
The currents of high frequency are pointed in the induces coil
with the help of high frequency generator 1, and at the result an
electromagnetic field takes place in the gap of magnetic circuit
2. The electromagnetic field points eddy currents in the details
4, which are heating the solder. Coil of magnetization works for
heating operation control. The effectiveness of inductive heating
in the gap of the magnetic circuit on a frequency of 22, 33, 44
kHz for different materials, and the influence of gap covering
coefficient on speed and temperature of details heating were
researched. The inductive heating device in the magnetic circuit
gap is has been used for soldering the elements of power elec-
tronics module, which allows to divide out the continuance of
the operation of power contact soldering on printed circuit board
(Fig. 2).

Conclusion. The inductive heating device on the magnetic cir-
cuit are able to provide heat loss in 2,5-3,0 times higher at the
process of power contact soldering, connector and wire soldering
on the printed circuit board, than by the means of soldering iron.
The heating rate depends on gap covering coefficient and it
amounts to 40°C/s when it's optimal values are from 0,75 to 4.
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