BBeneHne Ba>kHbiM 3BEHOM Npu pa3paboTke npouecca sKCNpecc-onarHoCTUKKN npu
MOMOLLN Hepa3pyLlUaoLwWwero KOHTPOJIA KavyecTBa CBAPHbIX LWWBOB Ha MarmncTpasabHbIX
He(pTeraszonposoaax AsnaseTcsa ahdpeKkTnBHbIN 0bpabaTbiBatoWmMin COCTaB ANA
paanorpadmnyecknx TeXHNYECKUX MNIEHOK. AHAIN3 BO3MOXXHbIX MyTEN peLleHns
npobsaembl NokKasas, 4TO ONTUMaJibHbIM BApPMaHTOM CcrefyeT npusHaTb MPUMEHEHne
nepcnekTMBHOro crnocoba xmmMuko-gpoTorpadpudeckon ob6paboTku pagmorpamyeckmnx
MaTepunasioB - O4HOBPEMEHHOI0 NPOSABSIEHUNA N PUKCUPOBAHNSA B O4HOM pacTBope -
MOHOBaHHe. Mpun 3ToM AN NoBbiWeHU 3PPEKTUBHOCTN 06paboTkn uenecoobpasHo B
MaKCMMaJIbHOW CTEeNeHN UCNOJIb30BaTb CUHEPrnYecKuin apdeKkT NpoAaBASOLLNX
KOMMNOHEHTOB COCTaBa. ABNeHne CMHEPrn3Ma NPOSBAAIOLLINX BELECTB, KOTOPOE B
Teopuun N NpakTuke poTonpouecca NPUHATO Ha3biBaTb CynepaganTUBHOCTLIO,
MOsYYMNI0 LWMPOKOE pacrnpoCcTpaHeHMe B NPakKTUKe XMMUKO-OoTorpaduieckomn
o0bpaboTkun ranongocepebpsaHbix MaTepumanos [1,2]. B To xe BpeMs 13 Teopun v
MPaKTUKN CUHEPrmu3Ma U3BeCcTHO, YTO BeJINYMHA ero CyLeCTBeHHO 3aBUCUT OT psada
haKTOpOB, Npexae BCEro TaknX, Kak COOTHOLLUEHNE KOHLEHTpaUUn N cyMMapHas
KOHLeHTpaLuns CUHEPrucToB B cmcteme. B cBA3M € 3TUM HamMu Bbin NpoaHanmM3npoBaH
pa4 peuenTyp cynepaaounTuBHbIX PEHULAOH-TMOPOXUHOHOBLIX [3] U MeTo-
r’MAOPOXMHOHOBbLIX NposiBuTenen [6]. NMpoBeaeHHbIN aHan3 6ONbLLIOIO KOINYeCTBa
TaKUX peuenTyp rnokasas, 4To MHTepBaJ1 NPUMEHAEMbIX COOTHOLLEHUN NMPOSABASIOLLNX
BeLLEeCTB B HUX HACTOJIbKO BEJINK, YTO NMPOTUBOPEYNT CaMOMY MPUHLNMNY CUHEPru3Ma
KaK siB/ieHUS. OTO 03Ha4aeT, 4To 60NbLUMHCTBO N3 TaKUX PeLenTyp NMPUYNCIEHbI K
KaTeropuu cynepaganTUBHbLIX NNLWb N0 POPMasibHOMY NPU3HAKYy U CUTyauns TpebyeTt
BHECTM SCHOCTb B BOMPOC O AENCTBUTENBHO CynepaaanTMBHbIX COOTHOLLUEHUAX
NMPUMEHSAEMbIX COeANHEHNW A8 MOJIYHYEeHUA MaKCUMasibHOro agygekTa. NocTaHoBKa
nccnepoBaHmsa B npeabiaywimnx nybnmkaymsax [4,5] y>ke 661710 noKasaHo, 4To 4
3KCNpecc-AMarHOCTUKM KayecTBa CBAPHbIX LWBOB Ha MarncTpasibHbIX
HedTerasonpoBofax B NOJEBbLIX YC/O0BMAX MPWU MOMOLLN paanorpadpuieckmnx
TeXHUYeCKnX NNéHok Hanbonee NnepcnekTUBHLIM AN XUMUNKO-hoTOorpadmyeckom
06paboTKM NocsegHNX ABAAETCA NCMOJIb30BaHME TaK Ha3blBa€MbIX MOHOBAHH,
coaep>xawmx B ogHon obpabaTbiBaloLENn peuenType KOMMNOHEHTbI KaK NPOSABASIOLNX,
TaK U (PpUKCUpYOLWMX COCTAaBOB. B KayecTBe NpoABAAOLWLNX BELWECTB B TaKMUX COCTaBax
NCMoNb3YOT Yaule Bcero metos (M) c rugpoxmHoHoM (IMX) n metungpeHngoH (M®) c
rMOopoxXnHOHOM. B npencTtasneHHoOn paboTe npueBeaeHbl pesysbTaTbl UCCen0BaHNN
B/IMAHUSA COOTHOLLUEHNI NPOSABAAIOWMNX BEWECTB B METON-TMOPOXUHOHOBBIX U
MeTUNPEHNAOH-TUAPOXNHOHOBLIX 06pabaTbiBalOLWMX COCTaBax Ha pe3ysbTaThbl
06paboTkun. AnA NOAHOTbLI KAPTUHbLI MPUMEHSAN ABa BapMaHTa XUMUNKO-
doTorpaguydeckon 06paboTkM - Kak B NpOABAAOLLE-PUKCUPYIOLWLNX MOHOBAHHAX, TakK
N NyTEM pa3aesibHOro NPOABAEHUSA N NOCNEAYOWEro 3a HAM PUKCMPOBAHNSA C
MPOMEXXYyTOYHOW NPOMbLIBKON. B KayecTBe TeCcT-06beKTOB UCCAeN0BaHUA CIY>XXNX OBe
pagnorpaduyeckme TexHmyeckme nnéHku - PT-K n PT-1. 3710 obycnoBneHo TeM, 4TO
OHWN OTJINYAKOTCH U N0 CBOUM XapaKTepUCTUKaM, U No Ha3HAYeHUIo.



JKcnepumeHTaNbHada YacTb MaTepuanel PT-K n PT-1 noasepranu 3KCNOHNPOBaHUIO Ha
onTu4Yeckom ceHcuTomeTpe OCP-41, npn UBEeTOBOW TeMnepaType NaMnbl
ceHcunTomeTpa 28500 K. PT-1 akcnoHUpoBanu € cepbiM cBeTohuabTpoMm (cTekno HC,
D=0,9b), PT-K - 6e3 cBeTothunbTpa C Bblaepxkon 1/20 cek. 3aTem ciieagoBana
XNMUKO-hoTorpagpumyeckasa obpabotka npu 200 C B Te4yeHne 12 MUH., NPOMbIBKA
MPOTOYHOW BOAON 5 - 7 MUH. N cywKa. ONTnYyeckne NJOTHOCTU Ha CeEHCUTOorpaMmmax
onpenensnu Ha geHcntometpe AP3-10. Tabnnua 1 - KonmyecTtsa U MoJIbHbIE
COOTHOLUEHNSA NposABAAlOWMX BewwecTs B npoasutenax M+Ix12 345 M, r/n 2,53
5,057,5810,1012,63TX, r/n7,26 6,45 5,65 4,84 4,03 M/ X, monb/monb 0,22 0,50
0,86 1,332,00 M®+I'X12345M®,r/n2,575,177,7410,3312,9TX,r/n1l4,5312,9
11,3 9,67 8,07 M®/T'X, monb/monb 0,11 0,25 0,43 0,67 1 Tabnuua 2 - POTOCBONCTBA U
WHTepBaJibl CUHEPIrUYECKNUX COOTHOLLUEHMI NPOSBAAIOWMNX BeWecTB TecT-06beKT
Mpossnsatowmne BewecTtBa ObpaboTka B MOHOBaHHe Pa3genbHasa obpaboTka doTo-
cBoncTBa NHTepBan cooTHoweHnn ®oTo-ceoncTBa MHTepBas cooTHoweHnn PT-K
M+IX S 25 0,18-0,34 28 0,25-0,67 g 3,5 0,18-0,34 5,8 0,25-0,67 M®+I'X S 87 0,18-
0,34 45 0,34-0,559 4,6 0,18-0,34 3,2 0,34-0,55 PT-1 M+I'X S 32 0,18-0,34 20 0,34-
0,55¢91,350,18-0,34 4,8 0,34-0,55 M®+I'X S 40 0,83-1,25 80 0,34-0,559g 1,6 0,83-
1,25 1,4 0,34-0,83 dukcupytowmm nposasuTens: - TpUaoH b 5,0 r - meTon nnn
MeTUNPEHNAOH - B COOTBETCTBUU C ycnoBusaMuM onbiTa (Tabnuuya 1) - rmgpoxXmHoH - B
COOTBETCTBUK C ycnosusamMu onbiTa (Tabnuua 1) - cynsdut HaTpus (6/8) 40,0 r -
rngpokcng kanmsa 20,0 r - HaTpusa TnocynbdaT Kpuctanamyeckmm 45,0 r - soga go 1
n. MpossuTtenb: - TpunoH b 5,0 r - MmeToNn nnm meTnNPeHnaoH - B COOTBETCTBUN C
ycnosusaMu onbita (Tabnanuya 1) - rmgpoXmUHOH - B COOTBETCTBUM C YCJIOBUAMMN
onbiTa(Tabnumua 1) - cynsput HaTpusa (6/8) 40,0 r - rugpokcng kanma 20,0 r - Boga oo
1 n. ®dukcaxx BK®-2: - HaTpua TnocynbdaTt Kpuctannmyeckmnm 260,0 r - XJIOPUCTbIN
aMMoHun 5,0 r - MmeTabucynb@uUT HaTpUAa TexHnyecknn 17,0 r - soga go 1 n. Puc. 1 -
3aBNCUMOCTb CBETOYYBCTBUTEJIbHOCTU OT COOTHOLLUEHUSA npoasnsowmx sewects (M®
n 'X) ona nneHkn PT-K B MOHOBaHHEe Puc. 2 - 3aBUCMMOCTb CBETOYYBCTBUTEJIBHOCTU
OT COOTHOLWeHUA nposasnsawmx sewects (MO n NX) gna nneHkn PT-K npun
pa3faesibHOM MPosBAeHUN U PUKCUpoBaHUM Puc. 3 - 3aBUCUMOCTb
CBETOYYBCTBUTENIbHOCTU OT COOTHOLLIEHUA nposasnarowmnx sewects (M u M'X) ans
nneHkn PT-K B MOHOBaHHe Puc. 4 - 3aBUCMMOCTb CBETOYYBCTBUTE/IbHOCTU OT
COOTHOLWEeHNSA nposasnsowmx sewecTts (M u IM'X) ona nneHkn PT-K npu pasgenbHOM
npossaeHnn n dpukcnpoBaHmum Ob6cyxneHue pesynbTaToB [Ona nonyvyeHnsa Hanbonee
YETKOW KapTUHbI BbISIBJIEHUSA CMHEPTrNYeCKnX 3pPeKToB, COOTHOLEHNA KOMMNOHEHTOB
MPOSABASAIOLEN FPYNMbl BAPbUPOBAINCh TakuMm obpa3oM, 4Tobbl Mpu BCEX
COOTHOLLUEHMAX NPOSBAAOLWMX BELWECTB CyMMa MoJsien o60oMxX peareHToB oCTaBaslaCb
HEen3MeHHON. DTO MNO3BONSEeT UCKYNTb YCUnBalLLee BANAHNE Ha KOHEYHbIN
pe3yfbTaT BO3pacTatoLlen OT CoOCTaBa K COCTaBy CYMMapHOM KOHUEHTpauun
NMPOSABASAOLWMNX BELWECTB, YTO ABASAeTCA Hen3be)XXHbIM B Tex Cay4asX, Korga oguH us
KOMMNOHEHTOB BO BCEX COCTaBax NPUCYTCTBYET B OAHOW U TOWN Xe KOHLEeHTpauuun, a



OPpYyrom N3MeHseTcsa B 3aJaHHOM MHTepBaJsie KOHLUEeHTpaunn. 3a NCXo4HOE NPUHSAIN
MOJIbHOE COOTHOLLeHne npoasnamwmx sewecTs 1:1. [10CKONbKY War namMmeHeHus
MOJIbHbIX KOHLUEHTpauunn BbibpaH paBHbIM 20%, TO NOAYy4YUAM pag COOTHOWEHU n3 11
nap NposBAAOLWMX BeWeCTB. Tak Kak o6e KpanHmne napbl BKAKOYaAN HyeBble
KOHLIEHTpaLn OGHOMo0 M3 KOMMNOHEHTOB, OHW U3 3KCMepuMeHTa BblaIv UCKTYEHDI.
Kpome Toro, Heobxoammo 6b110 y4ecTb cBoeobpasmne nposasnsoero sewecTsa
MeToJ1a, KOTOpOoe 3aKJilnyaeTcsa B cneaytoweMm. B kayecTse CTaHOAPTHOMO peakTuBa
A1 NPUroTOBNEHNSA NPOSBUTENEN MeTo nNpeacTasnseT cobonm opraHMYecKyto Coslb
CepHON KUCNOTbI N MeTun-napa-aMmmHogeHos1a, NOCKOJIbKY B KayecTBe
nHOmBMAayanbHoro ceobogHoOro BewecTsa MeTua-napa-aMMHOEHO NJI0X0
pacTBOpuM B BoAe. Tak Kak cepHas KMUC/I0Ta - ABYXOCHOBHas, TO O4NH MOJIb COJN
BKJIlOYaeT ABa MOJS MeTu/-Nnapa-aMMHO(EHONa: , KOTOpbIE B LWEJIOYHOW cpeae
BbITECHSAIOTCA TMAPOKCMAOM Kanusa B cBoboaHOM Buae. 31o 06CTOATENLCTBO
Y4UTbIBANOCh Npun onpeneneHnn CoOoOTHOLIEHNIN MeTos1a U TMOPOXNHOHA B
obpabaTbiBatowmx peuentypax. Kak U3BeCTHO, OOHM 1 Te XKe BeLlecTBa Npu pasHbIX
KOMBMHaumax MoryT obHapy>XmBaTb pa3Hble 3(PPeKTbl: HE TOJIbKO CUHEPrU3M, HO U
A0OVUTUBHBIN YPEKT @ TakKKe aHTAaroHM3M, B 3aBUCUMOCTU OT UX COOTHOLLEHNS B
cucteme. No3ToMy, YYNTbIBAsA Ba>XHOCTb AN NpakKTuKM 06paboTkn poTomaTepmnanon
MeTON-TMAPOXNHOHOBbLIX U METUNNEHNLOH-TNOPOXUHOHOBBLIX NPOSBUTENEN,
Heobxoammo bbIsI0 nccnenoBaTb cMCTeMaTMYeCckn n bonee geTasbHO BANAHKE
COOTHOLUEHNA KOMMNOHEHTOB NPOABAIOWEN rpynnbl. 3aBUCUMOCTH
CBETOYYBCTBUTENILHOCTU OT COOTHOLLEHUN nNposaBAastowmx sewects MO/MX n M/TX B
CoCTaBe MOHOBaHHbI 1 NMpu pasgesibHon obpaboTke ansa nneHkn PT-K npencrasnieHsbl
Ha puc. 1-4. Takum obpa3om, ang nneHkn PT-K, npoBeaeHHble SKCNEePUMEHTbI
MO3BOJINN BbIABUTb CYLLLECTBEHHbIE 0COBEHHOCTN 3pheKTa cynepagonTmBHoCcTn Md-
X n M-I'X B ycnoBnsax ogHOBPEMEHHOro NposB/ieHns u PUKCUpPoBaHUA, COCToALLME B
TOM, 4TO OH MMeeT MeCTO TOJIbKO B CPaBHUTEJIbHO Y3KMUX FPaHnLLaX COOTHOLLUEHUNN
M®/TX n M/TX. OAna nneHkn PT-1 KapTHa HOCUT aHaNOrM4YHbIN XapakTep. 9T JaHHble
npeacTtaBneHbl B Tabn. 2. 3akntodeHune 1. MNMonyyeHHble pe3ynbTaTbl MO3BONSAIOT
caenaTb BbIBOO O HA/IMYMW A4OCTAaTOYHO OrpaHNYeHHON 061acTu NposSBIEHNS
CuHeprunyecknx apekToB, KoTopble obecneymBatoT OCTUKEHNE HAaNBONbLLINX
3HAYeHUN YyYBCTBUTENIBHOCTU N KOHTPacTa nosiy4aemMoro nsobpakeHus. 310
obcToAaTenbCcTBO MMeeT ocobeHHO 6onbLloe 3HavYeHne npu obpaboTke MMEHHO
pagnorpadmnyecknx TeEXHNYECKUX MaTepurasioB, MOTOMY YTO MO3BOJIAIOT Jy4lue
CNpaBnATbCS C BbISABJIEHNEM CKPbITbIX AedeKToB B Hanbonee 0TBETCTBEHHbIX AeTansax
N CBAPHbIX COEANHEHUNAX CaMbIX Pa3HbIX 06BEKTOB OT aTOMHbIX CTaHLUMN A0
KoCcMn4yecknx o6bekToB. 2. lNMpn cpaBHEHUN CUHEPTNYECKNX COOTHOLLEHNN,
HangeHHbIX Npn obpaboTke B MOHOBaHHE U NMpu pa3aesnbHon obpaboTke yCTaHOBNEHO,
4YTO OHU BAN3KM NN HaCTUYHO NepeKkpbiBatoTCA. 3. MNMony4veHbl gaHHble, HeobxoanMble
npun onTuMmnsaumnm obpabaTbiBalOWMX COCTAaBOB A8 paanorpapuiecknx TeXHUYECKNX
MaTepuanoB NMpu HepaspyLlarLweM KOHTPOoJIe 3KCNpecc-MeTo40M OTBETCTBEHHbIX



AeTasiel N CBapHbIX LWUBOB HAa MarncTpaljbHbiX HeTerazonpoBoaax.



