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XMenbHUIBKHN HAIOHANBHUH YHIBEPCUTET

METO/I IHTEHCU®IKAIII T'AJTbBAHIYHUX
INOKPUTTIB HA IPYKOBAHHUX IIVIATAX

Memood inmeHcugikayii HaHeceHHsl 2a/1b8AHIYHUX NOKPUMMIE HA NOBEPXHI0 0BOCMOPOHHIX OPYKOBAHUX naam 3
Memanizayiery MOHMAXCHUX 0meopis no/sizae 8 npoeedeHHi npoyecy ocadyceHHsi memasy i3 nceedospidiceHozo wapy
Hee/1leKmponpoeioHUX KY/bOK, Wo 3a6e3ne4ye pieHOMipHiCmb po3nodiay moswuHu NnoKpumms siKk HA NO8epxHi, mak i 8
omeopax dpyKosaHux n/aam, a cnigydapu Ky/aAbOK 3 N08epXHe nokpummsl npusgodsims do hiaacmuvHoi degpopmayii, wo
noJjiez2uwye ymeopeHHs 3apodkie memasy nokpumms, pobums Opi6HYy cmpykmypy 2a1b8aHiuH020 ocady, Wo 00380./51€
nidsuwyumu po6oyy 2ycmuHy cmpymy ma ckopomumu 4ac HGHeCeHHsl 2a1b8aHIYHUX noKkpummis. [nmeHcugdikayis memody
20/1b8AHIYHO20 HAHECEHHs NOKpUMMsi 3a6e3neyyemuvCsi 3a8051KU 8UKOPUCMAHHI HeeJeKmponpogioHUX Ky/AboK po3mipamu
(diamempom), wo nepeguwyioms mMakcumaavbHi po3mipu (diamemp) omeopis Ha 15-30%.

Kaiouosi cnaoea: eanveaHiuHe nokpumms, dpykoeaHi niamu, nepexioHi omeopu, Hee/nekmponposioHi Ky/abKu,
ncesdo3pidaceHutl wap.
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METHOD OF INTENSIFICATION OF GALVANIC COATINGS ON PRINTED PLATES

The method of intensifying of the application of galvanic coatings on the surface of double-sided printed plates with the
metallization of the mounting holes consists in conducting of the process of metal deposition from a pseudo liquefied layer of non-conductive
balls, which ensures the uniformity of the thickness distribution of the coating both on the surface and in the holes of the printed plates, and
the common kicks of balls with the surface of the coating result to the plastic deformation, which facilitates the formation of the germ of the
metal of coating, makes a fine structure of the galvanic siege, which allows to increase the working density current and reduce the time of
galvanization. Intensification of the electroplating coating method is ensured by the use of non-conductive balls in sizes (diameters)
exceeding the maximum dimensions (diameter) of the apertures by 15-30%. Today’s electronic devices require multilayer printed plates
using small transition holes for connecting of interlayer conductors in order to increase the density of the layout of the scheme elements. The
problem of galvanic coating applying in small diameter holes on printed plates of large thickness is that the concentration of electrolyte
solutions that are located in the holes is smaller than at the surface of the printed plate. As a result, the thickness of the obtained coating and
its quality are reduced. Certain methods of galvanic coating applying on the printed plates have significant drawbacks: the irregularity of the
galvanic coating on the surface and in the holes of the printed plate, the low rate of coating, the addition of expensive impurities in the
electrolyte solutions to obtain a shallow crystalline structure of the coatings, the difficulty in partially shielding of the surfaces of products of
complex shape with the simultaneous use of ferromagnetic particles, which are in an electrolyte in an equilibrium state.

Key words: galvanic coating, printed plates, transition holes, non-conductive balls pseudo liquefied layer.

CydJacHi eNeKTpOHHI MPUCTPOI MOTPeOYIOTh BUKOPUCTaHHs 6araTolapOBUX JPYKOBAHHUX IJIAT 3 MAIUMHU
MEepexXilHUMU OTBOpaMM Uil 3 €IHAHHS MIDKIPOLIAPKOBUX MPOBIAHUKIB 3 METOK 30UIBIIEHHS UIJIBHOCTI
po3MillleHHsT elneMeHTIB cxeM. [Ipo0OieMa HaHeCeHHs TaJlbBaHIYHHUX MOKPUTTIB B OTBOpaX MalMX JiaMeTpiB Ha
JPYKOBaHHUX IUIAaTax BEJIMKOI TOBIIUHU TOJISATA€ B TOMY, L0 KOHICHTPAIlisS PO34YMHIB €JIEKTPOIIITIB, SKi 3HAXOIATHCS
B OTBOpaX, MEHINA, HDK OiJs MOBEpPXHI APYKOBAaHOI IUIaTH. B pe3ynbTaTi 3MEHIIYETHCS TOBIIMHA OTPHUMAHOTO
TIOKPUTTS Ta HOTO SIKICTb.

Bimommii meton [1] HaHeceHHS TaJpBaHIYHMUX MOKPHUTTIB HA PYKOBaHI IIATH MA€ CYTTEBI HEIONIKH:
HEPIBHOMIPHICTh TaJIbBAHIYHOTO TIOKPUTTSI HA TOBEPXHI Ta B OTBOpaxX IPYKOBAaHOI IUIATH, HU3bKa LIBHAKICTH
HAaHECCHHS TIOKPUTTS, JOAABAHHS IOPOTOBapTICHUX NOMILIOK A0 CKIany PO3YHHIB ENEKTPOJITIB Ul OJepKaHHS
MUIKO KPUCTAIIYHOI CTPYKTYPH MOKPHUTTIB. Takoxk BiqoMui MeTon [2], HEAOIIKOM SKOTO € CKIIaIHICTh Y BUKOHAHHI
YaCTKOBOTO €KpaHyBaHHS MOBEPXOHb BUPOOIB CKIAAHOT GOPMH 3 OJHOYACHHM BHUKOPUCTAHHSIM (HepOMArHITHHX
YAaCTHHOK, SIKi 3HAXOAATHCSI B €JIEKTPOIIITI Y PIBHOBRKHOMY CTaHi.

[TporonyeThest iHTEHCH(IKALSI METOy HAHECEHHS TallbBaHIYHUX MOKPHUTTIB IPYKOBaHMX IwiatT [3] ass
3a0e3reuyeHHs] PIBHOMIPHOTO PO3MOiTY TOBIIMHHM MOKPHUTTS Ha MOBEPXHI 1 B OTBOpaxX IPYKOBaHMX IUIAT, SKHUH
BEJICTBCSA y TICEBIO3PIIKEHOMY IMapi HECNEKTPONPOBIAHMUX KYJIhOK, IO MEPEeBUIIYIOTh MAaKCHMANbHI PO3MIipH
(miameTp) oTBOpIB ApyKOBaHMX IUIaT Ha 15-30%.

Januii MeTon BiIpi3HIETHCS BiJl HABSACHHUX THM, LIO IaJbBaHIYHE BUCAIKCHHS METaly MOKPHUTTS BEIYTh y
TICEBI03P1/DKEHOMY IlIapi HEEJIEKTPOIPOBIIHUX YaCTHHOK, SIKi MepeBUITyroTh Ha 15-30% MakcuManbHUH diaMeTp
OTBOPIB IPyKOBAaHHX ILIAT.

JIBOCTOpOHHI [pPYKOBaHI IUIaTH pPO3TAIIYBAINCh MapalelbHO BHCXITHOMY MOTOKY EIEKTPOMiTy, Y
PeLEepKyIIOI0UNii MIap KyJIbOK, KU 3a0e3redye ICeBA03PIIKeHHS 1 3a1aHiii ONTUMAIIbHUIN CTYIIHb PO3IIMPEHHS
mapy. HeenekTponpoBifHi KyJIbKH TICEBIO3PIIKEHOT0 MIapy, PYXalYHCh B IMOTOLI ENEKTPONITYy, 3a0e3NeuyioTh
HOro IHTEHCHMBHE MepeMilllyBaHHs Oe3rnocepeqHbo Oins MmoBepxHi JApykoBaHOi ruiaTh. CHIByZapH KyJbOK 3
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MOBEPXHEI0 ITOKPUTTA NPH3BOIATH IO IDIACTUYHOI nedopmaiii, IO MOJETIIye YTBOPEHHS 3apOAKIiB MeETalTy
TTOKPUTTSI, POOUTH MIJIKY CTPYKTYPY TallbBaHIYHOTO OCay, IO JAO03BOJISIE MiABHIINTH POOOTY TYCTHHY CTPyMy Ta
3MEHIIUTH Yac MPOLECY raTbBaHIYHOTO HAHECEHHS.

MexaHi4qHa Jist KyJIbOK MCEBJO3PIKEHOT0 MIapy 3MIiHIOE XapaKTep eJIeKTPOXIMIYHOTO Hpolecy, 301Ib1Iye
TIepeHanpyry BUIUICHHS METally HOKPHTTS, IO TAKOXK CYTTEBO BIUIMBAE HAa WOTO CTPYKTYypy. BpaxoByrouwm, mo
JIBOCTOPOHHI JIPYKOBaHI IJIATH MAIOTh METaJi30BaHI MOHTaXHI OTBOPH, PO3MIPH KYJIBOK IICEBIO3PIIKEHOTO Iapy
BUOMPAIOTh TaK, 00 BOHM NEPEBHILYBAJIM PO3MIpH (IiamMeTp) HaOUIBIIMX MOHTaXXHUX OTBOpIB Ha 15-30% 3
METOI0 HEJOMYIIEHHs IX MomnafaHHs (3aKyHNOpIOBaHHsS) B OTBOPH 1 BKIIOYEHHS B CTPYKTypy ocany. [Ipu upomy
Oy/b-siKa iX MEXaHI4YHa JIis B MOHTaKHUX OTBOPAX BiZICYTHSI.

BuxopucranHs NCeBRO3PIHKEHOr0 Mapy MPU3BOAUTH 0 IPUCKOPEHHS MPOLECY OCaLKEHHS MeTally SK B
MOHTaXXHHX OTBOpaX, TaK 1 POCTY MIBHIKOCTI OCAIKEHHS METaly Ha IOBEPXHi 31 CHIBCTABICHUMH IIBHIKOCTSIMHU
0e3 #ioro BukopmcTaHHs. g peamizarii crmocoOy HaHECEHHS TMOKPUTTS BAXKIMBOIO € HEOOXiTHICTH CTBOPEHHS
TUIOCKOTO BUCXIJHOTO IIOTOKY B YCHbOMY 00’€Mi €JIEeKTPOIITY 3 CepeHBOI0 IIBUAKICTIO. BIIMB mceBI03piHKEeHOTO
[1apy HEEeJIEKTPOIIPOBIIHUX KyJIbOK HA IHTEHCHBHICTh HaHECEHHS T'aJbBaHOMOKPHTTIB 1 SKICTh OTPHMAHOTO OCay
MeTaly, Ha JBOCTOPOHHIX APYKOBaHUX IUIaTax, BH3HAYAETHCS JBOMAa (AKTOpaMHU: JI€0 IIBHIKOCTI IOTOKY
€JIEKTPOJIITY 1 YaCTOTO (CHEPTi€r0) CIiBYAapiB HECIEKTPOIPOBIAHUX KYJIBOK 3 MOBEPXHEIO, IKa 00po0IIsieThes. 3i
3pOCTaHHSIM IIBUJIKOCTI IOTOKY IIOCHIIOEThCS HOr0 BHECOK B TIEPEMIIIyBaHHS PO3YMHY €JIEKTPOJITY, IO
MIPU3BOJUTH JI0 BUPIBHIOBAHHS HOT0 KOHLEHTpALl B yCbOMY 00’€Mi 1 301bIIeHHs KIHETUYHOT eHepril criByaapiB
YaCTMHOK 3 TIOBEPXHEI TMOKPUTTS. BIAMOBITHO 3pocTae CTYIMiHb PO3IIUPEHHS IICEBAO3PIAKEHOrO IIapy,
3MEHIIYETHCS YHCIIO KYIhOK B OAMHUII 00’ €My pEakIiifHOT0O MpoCTOpy 1 YacToTa cmiByaapiB. ONTHMaTbHIHA BILTHB
TICEBA03P1IHKEHOTO APy HEEeNEKTPOIPOBITHIX KYJIbOK 3HAXOAUTHCS B IHTEPBai BIIHOCHUX CTYIEHIB PO3IIUPEHHS
1,35-1,55, B Tak 3BaHiii oOxacTti icHyBaHHS WIiMepHOTO mapy. Jma peamizamii manoro cmoco0y He0OXimHOTO,
000B’SI3KOBOI0 YMOBOIO € BUKOPHUCTAHHS KYJIBOK, SIKi ITEPEBUILYIOTh MAaKCHMAJIbHI PO3MipH MOHTa)KHHX OTBOPIB B
JpYKOBaHUX IUIaTax. B iHIIOMY pa3i MOXJIMBE iX BKIIOYEHHS B OCAPKCHHWH MeTal 10 KOHTYpY OTBOpiB. Takox
HEeOoOXiTHO BpaxOBYBaTH, IO HIBHIKICTh MOTOKY PO3YHMHY €JIEKTPOJITY MiJBHIIYETHCS B KBaJPaTU4HIN 3aI€KHOCTI
Bil POCTY CEPEAHBOI0 PO3MIpYy KpUCTaNIB ocany. TOMYy BUKOPUCTaHHS KYJIBOK, PO3MIPH SIKMX NepeBHILYIOTh 30%,
HeOaxkaHe. B sxocTi MaTepiany ajisi CTBOPEHHS TICEBAO3PiIPKEHOTO 1Iapy BUKOPUCTOBYIOTH MaTepialyd HEBEIHKOT
T'YCTHHH, a caMe: CKJIO, MICOK, INIaCTMACH.

[pukian. Hanocunu map enexTpoiiTH4HOI Mii (KHCIMH €IeKTPOIIT) Ha IBOCTOPOHHI JAPYKOBaHI ILIaTH
po3mipom 110x45 MM, siKi MaroTh MOHTaxHI oTBopu niamerpy 0,5-2,0 mm. Yac rambBaHIYHOTO TOKPHUTTS,
MIBUAKICTH OCAIKEHHS MiTHOTO IIapy Ha TOBEPXHIO APYKOBAHMX IUIAT i B MOHTaXKHUX OTBOPAX HABEICHI B TaOMHUIIL
1. MarepiasoM Ui CTBOPEHHS IICEBAO3PIIKEHOr0 MIapy CIyTyIOTh KyJbKH Ckia aiamerpoM 2,15 mm. Cryminb
po3mmpenHs ckiama — 1,5. O6’emua nmons gacTHHOK 45-50 %. I'anbBaHONOKPHUTTS NPOBOAATH 3a KiMHATHOI
temmepatypu (20 C).

30BHIMIHIA BUIMIA] MOKPUTTS MiJUII0 Ha TMOBEPXHI APYKOBAHUX IUIAT Ta B MOHT@)XHUX OTBOPAX, SIKE
OJIepKaHe B TICEBIIO3PIHKEHOMY IIapi HEEICKTPOIIPOBITHUX YACTHHOK, Bignosinae Bumoram ['OCT 9.301-86, TOCT
9.302-88. «IloxpeITHs MeTaJUIMUECKHE U HeMeTawrueckue. O6mue TpeboBaHUS U METOABI KOHTPOII. Ilpu risomy
MOKPUTTSL, siki orpuMainu BignoBiaHo 1o OCT 107.460092.004.001-86, MaroTh BiAHOUICHHS TOBUIMHHU MOKPUTTS B
OTBOpax i Ha MOBEPXHI APYKOBaHUX IUiaT BigmoBigHo (1:2)—(1:35), Tomi SIK MOKPUTTS, OTPHMaHI 3aIPOTIOHOBAHIUM
croco60o

M — 1:1,15 BiamoBigHO.

Tabums 1
Po3paxyHOK MiZHOT0 MOKPHUTTS
CepenHs TOBIIMHA MiTHOTO CepenHs MBUAKICTh OCAIPKEHHS Mifi,
No I'yctuna Yac mokpurTs, MOKPHTTSI, MKM . MKM/XB
CTpyMY, Ha MMOBEPXHi .
n/n 5 XB. B MOHTQ)KHHX . B MOHTa)KHHUX Ha ITOBEPXHi
A/nm JIPYKOBaHOT ..
OTBOpax OTBOpAax JIPYKOBAHOI IJIaTh
IUIATH
1 10 5 10 10,1 2,1 2,0
2 10 10 12,2 12,5 1,25 1,25
3 10 15 17 17,5 1,13 1,2
4 10 20 21 21 1,05 1,05
5 15 5 12,5 15,3 2,55 3,02
6 15 10 16 18,5 1,6 1,8
7 15 15 22,5 26,5 1,45 1,65
8 15 20 25 30,1 1,25 1,5
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