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AHTHQPUKLIIHI BJAaCTUBOCTI MACTHJIbHMX ILUTiBOK, YTBOPEHHX i3
BogHuX po3unHiB K ;SIO3 mig yac TepTsi Ta 3HONIYBAHHS CTAJIi B
TOYKOBOMY KOHTAKTI

Tpuxapnamcoxuii nayionanvhutl ynisepcumem imeni Bacunss Cmeghanuxa,
eyn. Llleguenka, 57, m. Ieano-@panxiscok, 16025, Vrkpaina

JocnimxeHo aHTUpPUKLiHI 1 B’ A3KICHO-TEMIIEpAaTypHi BJIACTMBOCTI BOJHHX PO3UMHIB HU3BKOMOAYJIBHOIO
KaJi€BOro CKiIa, HAQTEHOBUX Ta MiHEPAJbHUX OJMB, CHHTETHYHUX DiMH B TOYKOBOMY KOHTAaKTi YOTHPHKYIHOBOI
MAIIFHU TEePTS Ta Ha CTEH/I KYJIbOBOTO i POJIMKOBOTO IiTYUITHUKIB. BcTaHOBIEHO, 0 HU3EKOMOAYIBHE PiJIKe CKIO
HaJa€ CTAIBGHUM IIOBEPXHSM BHCOKHMX IPOTU3HOCHUX Ta HPOTH3aIMPHUX BIIACTHBOCTEH. BusBieHnii Mexanizm
MaCTHJIBHOI Jii PIAKOro CKia, SIKUH MOJATa€e B MONTiMEepH3allii CHIIIKATIB Kalilo 3 YTBOPEHHSM KOJIOiJHUX YaCTUHOK Ta
HACTYIIHIH X arperarii o reJo, o BiANOBIAA€ Pi3HUM CTYIIEHSIM HaBaHTa)KCHHSL.

KirouoBi ciioBa: cumikar Kaiilo, HaBaHTaXEHHs 3ainaHHs, aHTU(QPUKIIHHI, MPOTH3HOCHI BJIACTHUBOCTI,

TOYKOBUI KOHTAKT.
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Beryn

Beranoeneno [1], mo TBepai MacTWia MOXKHA
HAaHOCUTH Ha MOBEPXHIO METaJy, BUKOPHUCTOBYIOUH BOJIHI
pO3uMHH  CcHUKaTiB  (piAKe CKJIO) SK JAMCHEPCiiHi
cepenoBuina. [Ticist BUMapoByBaHHsI BOAW CHIIIKATH JIIOThH
K e(QeKTUBHI 3B's3ylodi 1 MacTwibHi Matepiamu. Taxi
TBEp/i MUIiBKMA HAa OCHOBI HATPIiii cuiTikaty abo Horo cymimi
3 Hatpiii TeTrpaboparoM [2] BHKOPHCTOBYIOTH SIK TBEp.Ii
MacTHja 3a BHCOKHX Temrepatyp (mpecyBaHHsS cTali,
MoniOaeHy, Hiobif0, THTaHy Ta IupKoHio) [3]. ABTtopu
[4,5] 3BepHymH yBary Ha IEBHi BIACTUBOCTI PiIKOTO CKIia
Ta MEXaHI3M TepTs 1 3HOLITYBAaHHS CTaJli IPH MAIIEHHI I1i€l0
piauHoro. Tak sik HATPii CUIIIKAT BTpayae TirpoOCKOMIYHY
Boxy 3a temneparypu 135-155 °C, a 3a temneparypu 500-
700° C — rigpatHy BOJY, TO CIIiJI OYiKyBaTH, NMPU MEBHUX
peXUMax TepTs, NOSBH Ha IOBEPXHI TBEPAMX MAacTHJI Ha
OCHOBI CHIIIKaTy Temo KpemHesemy. lle mnpumymeHHs
JIO3BOJIJIO BUKOPHCTOBYBATH DiJIKE CKIIO SIK MaCTHJIbHHUIM
MaTepiaj i CTBOPUTHU PsiIl PIIKUX Ta IUIACTHYHUX MAaCTHI
Ha WOro OoCHOBI. BracTHBOCTI BOAHMX PO3YMHIB CHIIIKATIB
MeTajJiB OOYMOBIIEHI B'SI3KICTIO PO3YMHY Ta BEIHMYHHOIO
CHJIIKATHOTO MOZYJIS, SIKHA BH3HAYAETHCS SIK MOJIBHE
CIIIBBITHOIIICHHS OKCHIIB CUIIIIIIFO Ta METAITy

M = m(S!OZ)
k_ - .
nMe,O
VY po3unHax HU3BKOMOAYJIBHUX CUTIKATIB METAJIB 3
BHCOKOIO JIYXKHICTIO (cumikatHuit moxynb 2,0 i HuKue)

KpEMHE3eM ICHYE IIePEBRXHO Y BUIIIAAI YACTHUHOK, IO
HaOMmKaoThes 70 HOHHUX po3MipiB. Lle mae mimcraBu

D)
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BBaKAaTH, IO AarperaTMBHO-CTIHKE MAaCTHIO MOXKHa
OTpUMATHU 3 HU3bKOMOJYJIEHOTO PiZIKOTO CKIIA.

BomHi po3uMHU CHIIIKATIB METaIIB 3arajibHOrO CKJIaIy
NMe,O-mSiO,-pH,0, e Me= Li, Na, K, Rb, Cs, Fr, NH,,
Ta KOMITO3MIIIT Ha X OCHOBI CYMiCHO 3 BOJOPO3YMHHUMHU
OpPraHiYHMUMHU pPEYOBHHAMH 3HOBY IIPUBEPHYIN YBary
JocriaHuKiB [6-21].

Oprano-Heopraniuni momimepri kommoszutu (OHK)
MIPOSIBJISIFOTh  XapaKTepHi BJIACTUBOCTI 000X CKJIAJIOBUX
KOMIIO3UTy — OpraHidyHoi Ta HeopraHiduoi [6-12] Ta
creudivHi BIACTUBOCTI, IO MOB’ 3aHI 3 (JOPMYBAHHAM Y
BOJIHOMY PO34HHI HAHOPO3MipHOi cTpykTypH [13]. OnuH i3
TAKUX KOMIIO3UTIB CTBOPEHU HA OCHOBI ypETaHOBOTO
oniromepy 3 BinbHUMH NCO-rpynamu i BOZHOrO po34uHy
CHJIIKaTy HaTpil0, MEXaHi3M IPOLECY CHHTE3Y Ta (i3UKO-
MeXaHiuHi BJIACTHUBOCTI SKOro mociimkeni B [13, 19-21].
Ane mapanenbHi peakuii Ta yTBOPEHHS MOOIYHMX
MIPOAYKTIB YTPYIHIOE KepyBaHHS CKJIaJHAM MeEXaHi3MOM
XIMIYHUX peakiii Ta, BiIIOBIIHO, BIACTUBOCTAMH OpPTraHO-
HeopranigyHux Kommosutis [16, 18]. 3a [12] na mBHAKiCTH
XIMIYHUX peakiiid B3a€MOJii OpraHiuHUX Ta HEOpPraHiuYHUX
MOMTIMEpiB BIUIMBAE OyJ0Ba aHIOHA Ta KaTiOHA CUIIIKATY Ta
130I[laHATOBMICHUX YpETaHiB Ta iX MOJEKYJsIpHA Maca.

Tomy, HaKONMWYEHHS JaHUX MPO BIACTUBOCTI BOIHUX
PO3UMHIB CHJIIKATIB MeETaaiB Ta iX KOMIIO3MIINA 3
OpPraHiYHUMHU PEYOBHHAMH € HArallbHUM JUIS CTBOPEHHS
e(peKTHBHUX MAaTepiajiB 3i CHCHiaJbHUMHU BIACTHBOCTSIMHU
Ta BU3HAYEHHS X MPAKTUYHOTO 3aCTOCYBAHHSI.

Mertoro naHoi poOOTH OYIIO JOCHIHKEHHS B’ A3KICHUX
Ta aHTUQPUKIIAHUX BJIACTUBOCTEH BOJHUX PO3YHHIB
CUJTIKATy KaJIiio 3 CriIikaTHuM MomyineM M, = 0,75-1,45.
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|. Marepiaau Ta MeTOAU TOCTiKEHHSA

1. CuHre3 Kamili cHIiKary IpOBEIEHO 3 Kamid
rigpokcuay KOH (u.m.a.) ta aepocuny SO, (Mapku A-
175) B aucTunboBaHiil Bomi. BsA3KiCTh po3unHy 3a1aBajiu
KOHLICHTPALIEI0 Kalill CUITIKATy Y BOJI.

2. Jlna mOpiBHSUIBHOI OIIHKA MACTHJIBHOI 3MaTHOCTI
PIKOrO CKJIa TPOBOMMIN OCTIKCHHS MiHEpalIbHUX 1
CHHTETUYHUX OJIVB!

a) HadreHoBi ommBu. Vitorex-334, Esso-Christo,
5350, HKM-40, HKM-40 (Bucoka ¢pakiist), HKM-70,
HKM-200, KPL-201, MI'/JI-14M, H-50, XP-200, BMT-15,
Witco CL-1000, Witco CL-1200, Witco CL-1500, Risdla-
33 (SAE-40), Risdla-17; ©0) wminepaidbHi OJHMBH:
apianiitna MC-20, kommpecopra 12 (M), iHaycTpiansHa-
NC-20, iugycrpiampaa MC-45, BasemiHoBa (MemuuHa);
BaseINiHOBA JUTS MPWIAiB; HuIiHaposa 38; TypOiHHe 22; B)
POCIMHHA OJIMBA. PUIMHOBA KHCIIOTA; T) IJIillePHH;
(u.m.a.), r) neppropnoniedipui pinunu: [IED-240, TTED-
180, IME®-130/110, IME®-130/50; ME® 70/60;  inmmi
¢ropoBani pigmHn:  xnopdropkapboroBa Ne8; 1)
nodiraikonesi pimman: Orites-210DS (M = 2400), KCM,
KOIoMiMep OKCHIiB erTuneHy i mpomijeny Nel (IHXII,
M. Baky), komomiMep OKCHIIB eTHJCHY i mpomineHy Ne2
(IHXTI, wm. Baky), CTaTUCTHYHHN KOMOJIMEpP OKCHIIB
npormineHy Tta erwieny (M 1500), CratucTUuHmiA
KOIOJIMEP OKCHJIIB MpoIiyieHy Ta etwieny Jlampon 2502-
2-70 (M= 2500), Breox CL 660,Breox CL 1300, Breox CL
1400, Jlanpon 202 (M = 200), Jlanpoa 602 (M = 600),
Jlanpon 1002 (M = 1000), JIanposx 2002 (M = 2000) (Nel),
Jlammpon 2002 (M = 2000) (Ne2), Jlampon 503 (M = 500),
Jlanpon 3003 (M 3000), Polyol LG-56 (M=3000),
Jlampon 5003 (M = 5000), Syntheso D-201, Syntheso D-
201 N, Syntheso D-202, Jlarpon 3503-2-70, Jlampon 3503-
2-65; €) iHuI CHHTETHYHI PIAMHM. TPUETHICHIIIKOMb,
IIOKTUIIOBUI ecrep ce0anHoBol KHCJIOTH
(mokTHICEOAIMHAT); HU3BKOMOJICKYIISAPHHUN ITOJTiCTHIICH;
noioyren-200, momi-a-onedinoBa, momi-o-onedinoBa +
4% mnomimepy CKEII, CKTH-A, moniGyren mis
CYKIMHIMITHUX —mpHcagok (M 860); moni6byreH
«Tpeakar-99» (M = 463); nomideninosuit erep SDAE;

mponykr ['I[1Xa D-300; muOyrwndTanar, mIinepuH
(q.1.0.); €IOKCUIOBaHUH OenzuieHon (EB®D);
€TIOKCHIOBAaHHUH KCuTiieHon (EK®D);

xsopdropByrieBonHeBa Ne8, ectep TBOOCHOBHOI KHUCIIOTH
«Anaepon-500»; €) MoJioOPraHOCHIOKCAHOBI PiIMHM:
noaigumermicwiokcanosi: IIMC-10, TIMC-20, IIMC-
100, IMMC-200, IMIMC-500, IIMC-1000;
nosiMeTwidenisicuiokcanosi: ®M-5,6 AIT (Bmict CgHs-
rpyn ® = 5,8%); komoaimep-5; xomonimep-3 (0 = 33,6%);
[IdMC-4 (o 50,5%); TOJTiMe THII AN XJIOP-
¢enincmioxcanoa: XC-2-1;, mogiMmeruaTpudTop-
nponijicuinokcanoBa: ©C-58; mostigieTHIICHIIOKCAHOBI:
IMEC-1, I[IEC-2, TIEC-3, TIEC-4, I[TIEC-5, [TEC-C-1.

3.  Kinemarnuny  B's3kicte  HadTeHOBHX 1
MiHEpalIbHUX ONIMB, CHHTETUYHHX PIJMH Ta PiJKOTO CKiIa
Bu3Hadanu 3a Ttemreparypu 293-373 K 3a momomororo
BickozumetpaBITK-4,0 3 miamerpom kamiyspa 0,5-4,0 mm
ta Tepmoctary TC-154.

4. Teptst Ta 3HOmYBaHHs cTaii B mpucyrHocti 0,75-
1,45 MOIyIBHOTO KaJTIEBOTO PiIKOTO CKJIa, HA()TCHOBHX 1
MiHEpaJIbHUX OJMB Ta CUHTETHMYHHUX PiIUH BUBYAIM Ha
YOTUPHKYIbOBiH MammHi Tepts (HKTM) [22-35].
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Bucoka 4yTiuBiCTh TOYKOBOIO KOHTAKTY JIO ITPOLECIB,
10 BUHHUKAIOTh 1 CYNPOBOJKYIOTh TEPTS Ta 3HOIIYBAaHHS
TBEpPJMX TiJI, CIIOHYKAJIK BUOpATH JJIsI IOCII/PKEHHS CXEMY
KOHTaKTy  «KY/IS-KyJs»,  SKHH ~ peami3yeTbCs B
YOTUPUKY/IbOBIM MalInHi TEPTSL.

Yotupu KynbKH AJsl BaJbHUIG AiamMeTpoM 12,7 mMm 31
crami IIX-15 (HRC 60-65), Gynu ckiaaeHi y mipaminy.
Tpu pomimHi KyabKd OyiIM IOMIIIEHI Yy MiJI'STHUK 1
3aKpiIlUIeHi MNPUTUCKHUM KijblieM. [opimmHS Kynbka
)KopcTko Oyna 3adikcoBaHa y CIeEIiaibHOMY MATPOHI Ha
KIHIIIBII MpsMOBHCHOTO Baiy [34,35].

I'eomerpist Terpaeapa (puc. 1) Bu3Hauana 3HAYECHHS
JIHIHHOI MIBHAKOCTI Yy 30HI KOHTAaKTy VU, BEJIUYUHY
HOpManbHOI ckimazoBoi N; Ha 1 KymbKky B TEOpETHUHIMH
TOYII KOHTaKTy ocboBOi cuiid N Ha 3 KyJIbKH Ta MOMEHT
teptst (koedirient tepts w) [33, 34]:

dxw |
v==_">sina =0576pdn [vic, @

N;

3

N

= =0,4086N » 0,41[H],

3cosa

e d=12,7-10°%[m] — giameTp KymbOK;
®=271N — KyTOBa IIBHUJIKICTh 00EPTaHHS T'OPilIHBOL

kynbku [¢'] (N — umcio 06epTiB wi€i KyIbKH 3a CEKyH.IY;

qactora obepranns f); a=3520 — kyT MiXK BHCOTONO i

pebpoM MpaBUIBHOTO TeTpaeapa (KyT B OCHOBI Mipamiau 3

YOTHUPHOX KYIHOK);

F

_F_2rQ
N  dNtga
ne Q — cuita, 110 3ruHaa TeH300aJIKYy;

F — cuna teprs;

I — BiZICTaHb Bi OCi 00epTaHHS BEPXHHOI KYJIbKH IO
TOYKH JOTHUKY BaXKEJsl 3 TEH30/IaBa4YeM.

BunpoOyBanHsT Ha HaBaHTaXyBaJbHY 3IaTHICTh
IUTIBOK MAaCTWJIBHHMX OB mpoBomwian mpu 1140, 1470,
1495 06epTiB 3a XBHWJIMHY TODINIHBOT KYIbKH (H4acrora
f=19¢?, 245c¢t 249 c'l), 0 BiAHOBifANO JHIAHINA
MIBHAKOCTI y 30HI KoHTtakty v=0,4384 m/c, 0,5628 ml/c,
0,5723 M/c BignoBigHO.

I[lpu BU3HAYEHHI HaBaHTaXEHHS  3aidaHHI
KPUTHYHOrO  HaBaHTaxeHHA  Ni,, Tpu  sAKOMy
CIHOCTEPIraeThes MiJBUIIEHHHA 3HOC CTali, —HABaHTAYKEHHS
N 3minroBanmu crynmensmu Big 100-200 H 1o N<N, Ta
N>Ny,, a B mimstani N=N,, — 4epe3 10-25 H. Koxnuit
nocnig TpuBaB 1XB. i NPOBOAMBCS OKPEMO 3 HOBOIO
TIOPLIEFO MacTuiIa. UKMT Oyna obJnajiHaHa
TEH30METPUYHUM TIPHUCTPoeM 1 moreHumiomerpom KCII-4,
mo npo3Bomsio mepexin 0 Ny, QikcyBaTH 3a piskuM
3pOCTaHHAM MOMEHTY TepTsa (koedilieHTa TepTs).
TemrmiepaTypa MacTHUIIFHOI OJNMBU BH3HAYajid 3a ~2,5 MM
BiJl 30HM KOHTaKTy, sIka B MOMEHT 3aJIupy craHoBmia t >
363 K.




AHTUQPUKIIHHI BIaCTUBOCTI MACTUIILHUX ILTiBOK...

Taoauus 1
XapakTepuCTHKA KYJTbOBOI MAIIMHU TEPTSI
HIBuakicTs BignocHa mIBUAKICTE KOB3aHHS TIOBEPXOHb C .
obepTaHHs BEPXHBOI TepTs KyIbOK [M/c] CPC/UHA LIBUAKICTE
CrymiHb KYJIbKA : KOB3aHHS B iHTEpBaJIi
(6e3 HaBaHTANKEHHS) MIpH OCLOBOMY HaBaHTa)keHH1, H naBaHtakensb 0-4500 H,
06./XB. wilc 500 1500 | 3000 4500 wle
1 610 0,2335 0,233 0,232 0,230 0,226 0,23
2 1520 0,5819 0,580 0,578 0,571 0,560 0,57
3 3500 1,3400 1,338 1,334 1,322 1,303 1,33
Taonuus 2
B’ s13kicHO-TeMIIepaTypHi XapaKTEepUCTHKU MiHEPAIbHUX OJIUB, ITOJi0praHOCHIOKCaHIB
Ta KayieBoro pigkoro ckia (M, =1,25)
Cepems B'si3kicth v [cC1] 32 n T?M.HepaT’ypHI/Iﬁ .
Pismma MOTTeKyTpHa TEMIIEpATypH X =323 KOe(IIiEHT B’ I3KOCTI B
Maca 203K | 323K | 373K Na73 | Mowax 293-373K,
cCr/K
Asianiitga onusa MC-20 664 1249 157 20 7,85 15,4
BaseninoBa Meau4Ha OJIMBa - 118 35,3 10(4) 3,53 1,54
BaseninoBa onuBa TeXHiYHa 270 20 7,4 2,3 3,13 0,22
Kommnpecopna onmea 12(M) - - 109,8(1) | 11,5 - 1,79
ITomi IMMETHICHIOKCAHOBA
IIMC-10 - 10,5 6 3,2 1,88 0,09
IIMC-20 - 19 14,1 7,4 1,91 0,15
IIMC-100 2600 102 45 20 2,25 1,03
IIMC-200 - 198 107 50,8 2,11 1,84
IIMC-500 - 503,8 280 110 2,55 4,92
IIMC-1000 - 1049 750 380 1,97 8,36
[MonimerundeHiacuiokcaHoBa* ;
OM-5, 6AII 1400 21,7 12,5 53 2,36 0,21
Konomimep-5 - 71,3 - 10 - 0,77
Konomimep-3 2510 380(270) | (112,3) | (43,5 2,58 2,83
[IoOMC-4 1490 639 - 28 - 7,64
[MonimMernnauxnopdeHin- ) 45.4 ) 8 ) 0,47 (0,24 B inTepBari
crokcanoBa XC-2-1 ' 293-473K)
[ondmeruntpudropnporrin-
cunokcanoBa ®C-58 i 1278 i 149 i 141
ITomiaieTHICHIOKCAHOBA !
IIEC-1 - 3,2 - 1,1(3) 0,04
IIEC-2 - 11,1 - 2,62(3) 0,14
IEC-3 - 16,4 - 4,36(3) 0,20
IIEC-4 - 45,9 - 16,8(2) 0,73
IEC-5 - 267,2 - 86,6(2) 4,52
IIEC-C-1 1480 220,4 - - - -
Kauiese piake ckimo (M,=1,25) 7-100

* Bumict CgHs-rpyn y moniMetmindenincmiokcanax: ®M — 5,6AT11 — 5,8%; komonimep-3 — 33,6%; [IOMC-4 — 50,5%.
(1) 318K; (2) 333 K; (3) 353K;(4) 363 K.
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[ouaTkoBuil po Ta y KiHII BUNIPOOYBaHHS Py TUCKH Y 30HI

KOHTaKTy, 1IN0 BUTPUMYyBaja MAaCTUIbHA  IUTiBKA,
po3paxoByBaiu 3a [34]:
2
N nd,. @
Po =Nj/ —
° 4
nd32
pe =Nj/ —, )
4

ne d, — JiaMeTp MM 3HOLITYBAHHS JUIS OIHIET KYJIbKH,
d. — miamerp miAaMEH mpykHOI gedopmarii 3a
I'epuiem, pospaxoBanuii 3a Qopmynow[34], mast oxmiel

KYJIBbKH:
Ni X%
E
ne E=206010[H/mMm?] — momyme mpyxsocti FOmra
cram IX-15, N;, N 8 [H], d B [mMMm].

OmiHKy  MPOTH3HOIIYBaTbHHUX BJIACTHBOCTEH
MAaCTWJIPHHX IUTIBOK 3IIHCHIOBAJIM TAaKOXK 3a J[iaMeTPOM
wismu 3uocy pu N=200 H (N;=82 H) anst HadhTeHOBHX i
MiHEpalbHHUX ONUB Ta CHHTETUYHHX PiJHH, a JJIsI PiZKOTO
ckma npu N=294 H (N;=120 H) 3a 60 ¢ ta 4rox.
BUIIpOOYBaHb, TeMmeparypa 3a ~2,5 MM Big 30HH
KOHTAKTy, III0 BU3HAauYeHa TepMomnaporo XK i BTOpUHHUM
npunagoM — noreniiomerpom KCII-4, cranosuna 318+5 K
3a 1-4 ron. BUNIpOOYBaHb.

XapakTepucTHKa YOTHPHKYJIHOBOT
3BezieHa B Ta0u. 1.

= 0040948 N [wv), ()

MallhuHUu  TEPTA

Il. Pe3yabTaTu Ta 00roBOpeHHA

1 B’ si3kicHo-TeMniepaTypHi BJIACTHBOCTI.
[NopiBHsNBHI B’ SI3KICHO-TEMIIEpATYpHI  XapaKTEPUCTHKH
MiHEpaJbHHUX OJIMB, IOJIiIOPTaHOCHIOKCAHIB Ta KaJli€BOTO
ckina (Mk = 1,25) npuBeneni B Tabia. 2. Sk BuaHO 3 TabII.
2, HaBITh IS HU3BKOTO CHJIIKATHOTO MOIYJS KaTi€BOTO
PIZKOro CKJIa KiHeMaTH4YHA B’ A3KIiCTh OJU3bKa JI0 B SI3KOCTI

MiHEpaJFHUX OJIMB Ta IIOJIOPIraHOCHJIOKCAHIB 1 MOXKe
KOJIMBATUCS B UIMPOKUX MEXax, ajle TeMIlepaTypHe
CHIBBIJIHOIIEHHS ~ B'SI3KOCTEH  Ta  TeMIepaTypHUi
KOe(IIIEHT B’ I3KOCTI HAOIMKAIOTHCS ISl HU3BKOB' I3KHX 1
PI3KO BIAPI3HAIOTHCS JUI BUCOKOB' SI3KUX PIIUH JUIS BCiX
TPHOX BH[IB MaCTHII.

2. TlpoTu3zaqupHi Ta NMPOTH3HOCHI BJIACTUBOCTI B
TOYKOBOMY KOHTAKTI

VY Taba. 3 HaBeNCHI pe3yNbTaTH OIIHKH MaCTHIBHOI
3MATHOCTI KaJliEBOTO PIiIKOrO CKia (CHIIKATHHH MOIYIb
1,25), minepanbhux onus (aBiariiHoi MC-20 ta TypOiHHOT
22), pULMHOBOI  ouii, TPUETWJICHIIIIKOIIIO ~ Ta
JTMOKTHIICEOALIMHATY.

Sk BUEHO 3 JmaHMX TaOl. 3, HA MPOTH3AAUPHI 1
MIPOTU3HOCHI BJIACTHBOCTI BIUIMBAE MPUPOJA MACTHILHOTO
Matepiainy. Pigke ckio mepeBakae MiHepaJbHI  Ta
CHHTETUYHI OJIMBH SIK 32 HaBaHTa)XyBaJbHOIO 3/IaTHICTIO,
TaK i 3a MPO3HOCHUMH BIIACTUBOCTSIMU (Myxe po36aBieHi
PO3YHMHH PiAKOro CKJIa e(pEeKTHBHO 3aXUIIAIOTh IOBEPXHIO
TepTs BiJ 3HOCY MpPU TPHBAIUX JOCTIKeHHsX). Tak,
KPUTUYHE HABAHTAKEHHS, SKE€ BUTPUMYE piJKe CKIIO
(Bsizkicte 100 cCr 3a temmeparypu 323 K) craHOBHUTH
2620 H, a mms minepanbhoi onmuBun MC-20 (3 B s3KicTIO
TaKOro X MOPSAJKY) Iie HaBaHTaxxeHHs aopiBHioe 600 H.
[lpu TpuBasmX IOCTIIKEHHSIX MACTWIBHHX MaTepiajiB
Kpali pe3yJabTaTH OTPUMaHi JJIsi BUCOKOB' SI3KOTO PiJIKOTO
CKJa: KOE(QII[EHT TepTs IICIS MPUIPAIIOBAHHA JICIIO
suusuBcs, Big 0,03 mo 0,02 (mis pigkoro ckia 3 B' A3KICTIO
60 cCr 3a temmeparypu 323 K); 3HOC OpH OCHOBOMY
HaBaHnTaxeHHI 294 H 3a 4 rox. ckias 0,6 MM; nporsarom
BCBOT'O 4Yacy JOCIIKEHHs KOB3aHHs Oyno ruiaBHUM. J{ist
MiHepasbHOi onmuBu MC-20 3a mux ke yMOB IUIaBHE
KOB3aHHS uepe3 4-7 XB. JOCHI/DKEHb IEpedluio B
cTpHOKOIO/iOHE, TIepepuBYacTe, MPH IBOMY Koe]ilieHT
tepts migsumuecs Big 0,08 mo 0,11-0,12; 3HoC 32 4 rox.
cknaB 0,95 mMm. Huseke Teprss B MpHUCYTHOCTI PiIKOro
CKJa, SIK BHJHO 3 JMaHuWX TaOi. 3, BU3HAuYae i MOPIBHIHY
HU3BKY TeMIlepaTypy MalleHHS B 00’ €Mi IIpH CTalloMy
PEXKHMI TEPTH.

Puc. 1. Cxema 4OTHPUKYIHOBOI'O KOHTAKTY.
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Taoauusa 3

[NopiBHsinbHA OLiHKA aHTH(PHUKLIHHNX BIaCTHBOCTEW MiHEPaJIbHUX Ta POCIUHHUX OJIHB,
CHUHTETUYHUX PIJIMH Ta PIAKOTO CHIIKATHOTO CKJIa

[poruzanupHi
BaactuBocti (v=0,5723 | IIporusHocHi BiaactuBocTi (V=0,5723 Mm/c;
m/c; Nn=1495 06/xB.; n=1495 06/xs.; f=24,9 c’l)
=249 ¢™)
Tpusanicte . .
i oKeHb — 1 XB Tpusanicts gocmimpkerb — 4 roa. (ockoBe
Aoci . ) naBantaxxerns N = 294 H; N; = 120 H)
(kpuTHYHI YMOBH)
MaCTIUILHI MaTeDi B’ s3kicTh 3a o R < g o
acun arepian 323K, cCt T 83| « g < = S =
Z| 85|82 5 |=5 3 25
) = e al = = 2 a g Ex
L = S= = = = & a, X = 5™
SZ| 28 | ed| = S=3 238 5 o
5 5 S g T oo &= |gxz 8 & S 83
= = U o» = [=E S E] ST Shg=
=2 | 22 1355| 27 |55g £% 2R
z e | B2 |58 & S & g S 85 8
= o, O O ) = o &8 g v
2| 22|27 2 g g5 =38
S = G = 5z ™
100 1050 0,63 0,02 0,54 0,04 0,03 308
Kamiepe piake ckio 60 722 0,56 0,02 0,60 0,03 0,02 301
(momyns 1,25) 25 573 0,54 0,02 | 0,67 0,02 0,02 298
7 140 0,42 0,02 | 0,83 0,02 0,02 296
Asianiitga onusa MC-20 157 241 0,47 0,08 0,95 0,08 0,11-0,12 343
TypOinHa onuea 22 22 192 0,45 0,09 1,10 0,09 0,11-0,12 343
Purunosa osis 125 333 0,52 0,06 0,97 0,07 0,07 318
TpHUeTHIICHTTIKOJIb - 297 0,49 0,07 0,78 0,08 0,10-0,11 338
JliokTuncebauHaT - 305 0,60 0,08 1,08 0,08 0,09-0,10 329
Tab6auus 4

3HOIJ_IyBaHHH HiI[‘II/IHHI/IKiB npu MaIJ_IeHHi BYTJICBOJHCBUMMU Ta Ha OCHOBI piI[KOFO CKJIa IJTaCTUYHUMU MaCTHUJIaMUu

MactunpHuit Matepian Brpara Macu KyJIbKOBOTO i TYHUITHUKA Brpara Macu poIMKOBOTO i TYUITHUKA
(BanpHumIN) Ne326705K, mr (BanpHuIN) Ne7305, Mr
Piaxe cxio (Momyis 1,5) 198 420
Pinke ckio, 110 3arymieHe
MUJIaMU CUHTETUYHUX KUPHUX 138 175
KHCJIOT
Pinke ckio, 110 3arymieHe 140 510
ra30BOI0 Y IO
Pinke ckio, 1110 3arymene 105 152
MUJIAMH CTEAPHHOBOI KHCIIOTH
Comigon YC-1 120 370

Taonuusa 5

BrmuB TpuBanocti TepTs Ta 3HOLIYBAaHHS HAa aHTU(PHKIIHHI BIACTHBOCTI

TpuBaicTh K0CHiIKeHb (YMOBH JMB. TabI. 3)
OcboBe 1xs. 15 xB.
Hasantaxenns, H [ Tjamerp msvu sHocy, [MouaTkoBuit Hiamerp msiMu KoeoiuienT tepts npu
MM Koe(illieHT TepTs 3HOCY, MM CTaJIOMY PEXUMI
500 0,41 0,03 0,42 0,03
1000 0,51 0,02 0,54 0,02
1500 0,58 0,02 0,61 0,02
2000 0,94 0,09 1,05 0,07
3000 1,08 0,07 1,18 0,06
4500 1,20 0,06 1,28 0,05
6000 1,33 0,06 1,40 0,05
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Taoauus 6

HaBaHTa)KyBaJ'H)Ha SI[aTHiCTI) Ta HpOTI/ISHOCHi BJIACTHBOCTI Ha(l)TeHOBI/IX, MiHepaJ'H)HI/IX Ta pOCIMHHUX OJIUB, CUHTCTUIHUX

PiAVH Ta MOTiOpraHOCHIOKCAHIB ITPH BUMPOOYBaHHAX HA YOTHPHUKYJIHOBIH MaIlIMHI TEPTS

HaBaHTa)KyBaJ'H)Ha SI[aTHiCTI)

[IpOTH3HOCHI BJIACTHBOCTI

Kpuruune
Onun v (363 K), x10°° m/c HaB:HTa)KeHHH M (3£8 Ig)’ d, mm ****
x10™ m/c
Ni, H
Hagmenosi
Vitorex-334 11,3 238 49,7 0,60
Esso-Christo 10,6 213 53,8 0,69
5350 11,9 205 52,5 0,55
HKM-40 10,7 203 47,8 0,66
HKM-40 (Bucoka dpakitis) 15,9 201 83,2 0,46
HKM-70 15,9 203 83,2 0,46
HKM-200 10,6 226 80 0,82
KPL-201 15,4 185 89 0,87
MI'I-14M 13,6** 349 - 0,54
H-50 - 213 - 0,60
XP-200 - 205 45,1*** 0,50
BMT-15 - 175 - 0,96
Witco CL-1000 23 190 143 0,45
Witco CL-1200 26 195 184 0,46
Witco CL-1500 29,5 220 215 0,46
Risalla-33 (SAE-40) 10,4 199 49,1 0,65
Risalla-17 4,2 164 12,3 0,93
Minepanvni
Asianiitna MC-20 (20)** 281 414(1249)* 0,57
Komnpecopna 12 (M) 19,4(11,5)** 278 109,8 0,92
Innycrpiansna MIC-20 9,2 242 32,6(842)* 1,07
Iunycrpiansaa MC-45 - 209 - 0,85
Baseninoa (MequyHa) 10,0 201 44,6(118)* 0,65
Ilepgpmopnoniegpipni
ITE®-240 29,7 1476 123(420,8)* 0,53
ITED-180 - 1107 (289)* 0,54
IME®-130/110 6,31 902 19,1(41,6)* 0,48
IME®-130/50 3,14 718 9,2(23,1)* 0,60
ITE®-70/60 1,72 677 4,1(8,38)* 0,58
Ioniznixonesi
Orites-210DS (M = 2400) 59,0 447 237,3 0,64
KCM 61,0 398 232 0,77
Komnomnimep okcuaiB eTuiieHy i x .
npornigeny Nel (IHXTI, m. Baky) 6 246 29 0,49
Komnomnimep okcuaiB eTuiieHy i
niportisieny No2 I()IHXH, M. Baky) 36,1 256 208" 0,56
CTaTUCTUYHUHN KOTOTiMep
OKCHUIIB TIPOITIJIEHY Ta €TUIICHY - 361 - 0,73
(M = 1500)
CTaTUCTUYHUHN KOTOTiMep
OKCH/IIB MIPOITIJICHY Ta CTHJICHY 60 402 230 0,68
Jlanpon 2502-2-70 (M= 2500)
Breox CL 660 - 287 - 0,80
Breox CL 1300 - 328 - 0,63
Breox CL 1400 - 369 - 0,66
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IIponoB:xenns Tada. 6

HaBaHraxxyBanbHa 3MaTHICTh ITpOTH3HOCHI BIACTHBOCTI
Kpuruune
Omuzn v (363 K), x107° M%/c HaB:HTaDKeHHH M (3£8 Ig)’ d, MM ****
x10™ mc
Ni, H
JIiHilHI MPOMiJIEHTITiKOTI:
Jlanpon 202 (M = 200) 4.3 238 19,8 0,62
Jlanpon 602 (M = 600) 84 242 35,3 0,53
Jlanpon 1002 (M = 1000) - 246 - 0,51
Jlanpon 2002 (M = 2000) (Nel) 40,5 238 163,3 0,62
Jlanipon 2002 (M = 2000) (Ne2) 40,8 262 163,5 0,49
PosranyxeHi nponisieHrikosi Ha
OCHOBI TJLIEPUHY
Jlanpon 503 (M = 500) 12,3 226 76,6 0,58
Jlanpon 3003 (M = 3000) 41,8 308 175,5 0,41
Polyol LG-56 (M=3000) 41,8 320 175 0,52
BiiokkormosiMep OKCHIIB MPOIiICHY
Ta CTHICHY
Jlanmpon 5003 (M = 5000) - 349 - 0,49
Syntheso D-201 62 287 245 0,61
Syntheso D-201 N 62,2 370 262 0,56
Syntheso D-202 57,9 451 265 0,67
Jlanpon 3503-2-70 - 287 - 0,71
Jlanpon 3503-2-65 - 254 - 0,44
Cunmemuuni
HusbkoMOoNeKyIIsspHuNA OJTieTHIICH 172,3 320 13842 0,47
[TomiOyTeH A CYKITMHIMITHUX 374(288)** 320 5839 0,45
npucanok (Moi. maca 860)
IMonideninosuii epip SOAE 24,6 303 234,2 0,74
J1-3000 (JITTX) 54,1 283 217,4 0,59
JubOyrtundranar 2,7 281 7,6 1,03
Ionioyren-200 - 267 - 0,70
[Moni-a-onedinoa 35,8%* 287 235*** 0,61
[Momni-a-onedinosa + 4% nmonimMepy rx .
CKEIT 39,1 277 258 0,61
CKTH-A - 267 - 0,88
Pununosa 40 279 254,1 0,66
Lainepun (4.1.a.) 15,6 275 129 0,64
EnoxcunoBanmii kerninidernon EK® 4,51 246 19,9 0,51
Enoxcunosanmii 6en3mwidpenon EbO 3,7 246 14,2 0,52
XnopdropyrineBognea Ne8 - 246 - 0,73
Edip n1BoocHOBHOI KHCTIOTH 121 242 67.8 0,02
«Anzaepoi-500»
IMoni6yren Tpenxar-99 (53,7)** 201 1074 0,45
[TomiopraHOCHIIOKCaHH:
g‘g‘é‘gmmq’T"p“p"“‘“C““OKcaH 220(149)** 245(1); 642 (2) | 620(1278)* 0,51
HMonxignmerniicuaoxkcan IMIMC-500 133(110)** - 315(503,8)* 0,71
QOCJ'fiZI\:I:TI/IHI[I/IXHOp(beHiJ'ICI/IJ'IOKcaH 9,2(8)** 318 200(45,4)* 0,84
Mouainiernacuinokcan INIEC-C-1 - - (220,4)* 2,0
HOJ'[iM‘eTI/IJ'[(l)eHiJICPIJIOKCZIH 124 ) 285 3.2
KomoJiimep-5
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Puc. 2. 3anexHicTe 3HOIIYBaHHS KyJabok 3i crami [1I1X-15
(d) Bix ocroBoro HaBaHTaxkeHHs (N) MiHepaIbHUX ONUB Ta
KaJIiEBOTO PIIKOrO CKJIA: a — JIiHis IpYyXHOI AedopMmarrii 3a
I'epuem; 1 — inpycrpiansHa onuBa MC-20; 2 — aBiariiina
omuBa MC-20; 3 — mwriHapoBa onuBa 38; 4 — TexHiUHE
pigke ckino; 5 — ogHOMOAYJBbHE Kaji€Be pifKe CKIO
Bucokoi yrcrotu (4,5 3 B's3kictio 140 ¢Ct) (UKMT; 1 =1
xB.; v = 0,5723 m/c).

M.
0,50}
0.454
0,15¥
0,104
0,054

0l

600 H

1 2800 H

2

=i

Puc. 3. Tpuborpamu BumpoOyBaHb (T 1 xB.) Ha
HAaBaHTA)XyBaJIbHY 3/aTHICTH aBiariiinoil onusu MC-20 (1)
(N = 600 H) Ta 0qHOMOIYILHOTO PiJKOro Kali€BOro CKia
Bucokoi yrctotH 3 B s3kicTio 140 c¢Cr (2) (N = 2800 H).

4000 N.H

476

B -MTla
3000 s
2000 // “ T
1500 — ?‘A 4 ///’=
100 Z =
75 &
2
500/ ¥~
40
30
B}aMHa

200(—
oL 8 838 My 8 osss

140300 300 1000 2000  4000N.H

Puc. 4. 3anexHicTh KIHIIEBOIO IMMTOMOTO HAaBaHTAKCHHS
(tucky) Py Bim HaBaHTaxeHHs N Ta HAYAJIBHOTO MTUTOMOIO
HaBaHTakeHHs (THCKy 3a ['eprieM) Po mpu BHIIpoOyBaHHIX
Ky7bok i3 ctami IIX-15 va YKMT (t = 1 xB.) mis piaun: 1
— omuBa MC-20; 2 — omuBa MC-20; 3 — ogHOMOY/IBHE
Kamiese pijke ckio 3 B sskictio 20 cCr (3a TemmnepaTypu
323 K); 4 — oqHOMO/yJIbHE KaJIiEBE PiJIKE CKIIO 3 B’ A3KICTIO
60 cCr (3a temmepatypu 323K); 5 — omHOMOmy/IBHE
Kaniese pinke ckio 3 B's3kictio 100 cCr (3a Temmeparypu
323 K) (UKMT; t = 1 x8.; v = 0,5723 m/c).

d,mm
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P 4// a
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082 164 246 328 410 820
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Puc. 5. 3anexnicts giamerpa mismu 3Hocy (d) Kyabok i3
crami IX-15 Bix ockoBoro HaBantaxenus (N) Ta
HOpMalibHOrO HaBaHTaxkeHHs Ha 1 kymeky (N;) npu
MallleHHI T0JIiOpraHOCUIIOKCaHAMHU:

1 — nonianmeruncuiokcanom [TMC-500;

2 — nonigumermicuinokcadom [IMC-200;

3 —nommierwicunokcanom ITEC-C-1;

4 — nonimetwidenincunokcanom [IOMC-4;

5 — momimerundenincriokcanom Komomimep-5 (UKMT;
t=1x8.;Nn= 1140 06./x8.; f = 19 ¢™; v = 0,4364 m/c).
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Puc. 6. 3anexHicts giamerpa misiMu 3Hocy (d) Kyabok i3
crami IX-15 Bix ockoBoro HaBantaxenus (N) Ta
HOpMalbHOrO HaBaHTaxeHHs Ha 1 kymeky (N;) npu
MAaIllcHHI MiHEpaJbHUMH ONUBaMH. 1 Ba3eJIiHOBa
MenuuHa; 2 — inaycrpianeHa MC-20; 3 — komnpecopna 12
(M); 4 — apiariitna MC-20 (HUKMT; t= 1 xB.; n = 1140
06./x8.; f =19 ¢ v = 0,4364 m/c).

Jis  MiHepaNbHUX OJIMB HEMOMIIMBO OJHO3HAYHO
TOBOPHUTH IPO BIUTUB B'S3KOCTI Ha 3HOUIYBAaHHS, TaK SIK
Ba)XKO TPUTOTYBATH OJNMBHU OJIM3BKOTO XiMIYHOTO CKIIAAY,
aje 3 pi3HOI0 B’ s3KicTIO. [ pigKOro cKiia € MOXJIMBICTh
NPOCHiAKYBaTH 32  3MIHOIO  IPOTU3HOCHUX  Ta
AHTH(PUKIIHHNX BIACTUBOCTEH B  3aJIEKHOCTI  BiX
B'A3KOCTi, 3MIHIOIOYM TIJIBKH KIJIBKICTH BOTU Y PiIKOMY
CKJIi 1 3aJIMIIIAF0YH CTaTUM HOro CHITIKATHHNA MOyIb [36].
Ha puc. 2 mpuBeneHa 3alexHiCTh 3HOCY BiJl OCHOBOTO
HABaHTA)KEHHS MiHEPAJbHUX OJIMB 1 PIJAKOrO KallieBOTo
ckna (Moaysap 1,0). Ipsima a BigoOpakae MiHIFO MPYXHOI
nedopmariii 3a I'epuem. [lo HaBantaxkenr N=500-750 H
i/ 9ac TepTs KyIhOK Ha MiHepanbHHUX oiuBax (kpusi 1, 2,
3) 3HOC HEBEIWKHiA, ajle K TIIBKM MACTHIIBHHMN Iap
pyHHY€EThCS, 3HOC Pi3KO 30unbIIyeThcs. HaBaHTa)keHHs
3aiganHsa st iHgyctpiansHoi omuBu MC-20 (kpuBa 1)
cranoputh N=500 H, mms aiamifinoi MC-20 (kpuBa 2)
N=600 H, a mms mwringposoi 38 (kpua 3) N=750 H.
Kpuga 5 BijinoBigae 0JHOMOIyTEHOMY KaJi€BOMY PiJKOMY
ckiy 3 B's3kictio 140 cCr 3a temneparypu 323 K. Ilpu
TepTI B TPUCYTHOCTI IBOrO CHIIKATY CXOILUICHHS
MOBEPXOHb He crocrepiranock a0 2800 H; 3HOC — miameTp
IUISIMU 3HOCY — Ha HIDKHIX KyJIbKax Ipu 1pomy ckias 0,63
MM.

KputuuHi yMOBH TepTsi B NMPUCYTHOCTI MiHEepabHUX
OJIMB XapaKTEPU3YIOThCS BHCOKHM KOE(II[IEHTOM TepTs
(0,48-0,55) (kpuBa 1, puc. 3), MOTIM YMOBH TEPTS, 3aBISIKH
NPUTPAIIOBAHHIO  TIOBEPXOHb,  IOJETIIYBAJIHCh 1
koediuieHT Tepts 3HKyBaBcs 10 0,14. s pinkoro ckia
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BUCOKOI uucToTH Ipu HaBaHTakeHHI 2800 H xoedimieHTt
tepts 3poctas Bix 0,02 mo 0,09, moTiM ImIaBHO 3HUKYBaBCS
1o 0,07 i Hactymana crabimizanis nporecy Tepts (kpusa 2,
puc. 3).

KputnuHe HaBaHTa)KeHHS U TEXHIYHOTO PiJIKOro
ckina (kpuBa 4, puc. 2), MOpiBHIHO 3 ykcTUM (KpuBa 5, prc.
2) omHAKOBOI B'SA3KOCTi, Mae TaKWil K€ IMOPAMOK, XOda
3MillleHe B CTOpOHY MeHmmx HaBanTaxeHb (N=2000 H).
ﬁMOBipHO, JIOMIIIKH, SKI MICTATBCSA B TEXHIYHOMY CKIIi,
HETaTUBHO BIUIMBAIOTh Ha  CTaOUIBHICTh  MAacTuia,
CTPYKTYpY 1 HMIBHIKICTb YTBOPEHHS NPOAYKTIB B3a€MOIIl
TIOBEPXOHb TEPTS 1 PiAKOro CKIIA.

Jns  MiHepanbHUHX OJIMB 3aiJaHHs Mae
KatacTpoiyHMil ~ Xapaktep 1 NpH  MOJAIBIIOMY
MiIBUIIEHHI HAaBAaHTAXXKEHHsSI 3aKiHYYEThCS 3BapIOBAHHIM
KyJaboK. [Ipy TepTi B MPUCYTHOCTI PiAKOro CKiIa 3aigaHHs
HE Ma€ KaTtacTpo(iuHOro XapakTepy, a CTa€ BUPOKEHUM.
3noc npu HaBanTaxxeHHst 3000 H nopisaroe 1,06 mm. [1pu
MOJANIBIIIOMY TIiABUIIICHHI HaBaHTakeHHs, ax mo 7500 H,
CIIOCTEpiraeThesl He3HAUHMM BigHOCHU# 3HOC (kpuBi 41 5
puc. 2 mapajensHi g0 jinii [epia).

Sk BUAHO 3 pHC. 2, piJKE CKIIO TPOSBILE HECYUY
3JIATHICTD 1 NTPU HABAHTAKEHHSX, IPH SIKUX BiAOYBAETHCS
3BapIOBaHHS KYJIbOK B THPUCYTHOCTI MIiHEpaJbHUX OJIHB
(2000-3800 H). 3BaproBaHHsA KYyJIbOK MpPH MalleHHi
IHAYCTpiaJbHOIO OJIUBOIO OYJIO JOCATHYTE IIPH OCHOBOMY
HaBaHTakeHHi 2780 H.

Ha puc. 4 npuBeeHa 3aJe)KHICTh KiHIIEBOIO THCKY Bij
OChOBOTO HABaHTAXEHHS (HAYAIBHOIO THUCKY B MIiCIIi
koHTakty) mis onuBu MC-20 (kpuBa 1), omuBun MC-20
(kpuBa 2) i OJHOMOAYJIBHOIO KaTi€BOrO PiAKOro CKia 3
B’ s3kicTio 3a Temmnepatypu 323K: 20 cCr (xkpuBa 3), 60
cCr (xkpuBa 4) i 100 cCt (xpuBa 5). I3 puc. 4 BHAHO, 1110
MiHepaJibHI OJIMBUA BHUTPUMYIOTH HaudanbHui THCK 2600-
2700 MTla, piake ckiao 3100 MITa, 3700 MITa i 4200 MIla
(st cuomikaTiB 3 B A3KicTiO 3a TemnepaTypu 323 K — 20, 60

i 100 cCr sBigmoBigHo). Jl0 KpPUTHYHHX YMOB 3
T IBUIICHHSAM HAaBaHTAKCHHSI UTOMI THUCKH
30LBINYIOTBCS 32  OAMHAKOBUM  3aKOHOM 1 IS

MiHepaJIbHUX OJIHB, 1 ISl PiAKOrO CKia.

3a JlicroBum [22] kpuTepiit MpUAATHOCTI MACTHILHUX
MaTepiaiiB pu BUIIPOOYBaHHSIX Ha UKMT
cOpMyJIbOBaHMN TaK: MacTWJIO ITOBHHHE BUTPHMYBATH
IMOYATKOBUNA cTaTU4yHUi THCK Py > 2000 MIla, xiniesuii
TUCK  (michast KPUTHYHOIO HABAHTAKCHHS) ITOBHHEH
ycranutucs B Mexax P> 150 MI1a.

3 MiABHMIICHHAM B'I3KOCTI HECyda 3JaTHICTH PIiTKOTO
CKJa  TiIBUIIYETBCS 1  KPUTHYHE  HaBaHTAXKCHHS
3MILIYETHCSI B CTOPOHY BUCOKUX THCKIB.

3 miZBHIIEHSM HAaBaHTA)KEHHS JI0 MEBHOI BENUYMHH,
sKa BJAcTHBAa JUIi KO)KHOTO MAacCTWJIBHOTO MaTepiaiy,
BiIOYBAETHCSI pi3Ke 3MEHIIEHHS KiHIEBOro THCKy. [lpu
LOMY BEJIMYHMHA TIepenaxy TUCKY JJIsl MiHEepaJlbHUX OJIHB
Habararo Gimpma (Big P, = 1200-1400 MIla mo 300-
320 MIla; mami mo 150-190 MIla), Hixk A1s piAKOro CKia
(Bim P, = 1520-2900 MIla mo 900-1250 MIla; i mami
migsunryetbess g0 1510-1840 MIla). Xapaktep 3MiHH
3HAYEHHsI IIOI'0 THUCKY JUIS PIJKOTrO CKJIa 1 MiHEpaJIbHHX
onuB pisuuit. Kpusi 3, 4, 5 (puc. 4) micis KpuUTHYHOTO
HABaHTA)XEHHS 3HAXOIATHCS B BY3bKOMY iHTepBaui. Lle
TOBOPHTH PO T€, IO MPH TEPTi B MPUCYTHOCTI PiAKOro
CKJIa TiCNs KPUTHYHUX HABaHTAXKEHb HA MOBEPXHI MeETally
YTBOPIOETHCS TUTIBKA OAWHAKOBOI IPUPOIH.
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3. ITpoTru3HoCHi BiIacTUBOCTI

J1y1s1 BUKOpPUCTaHHS B peajbHUX BYy3JIaxX TEPTs B SKOCTI
MaCTWJIBHHUX DiJVH HaHKpalluM € piJIKe CKJIO 3 MOAYJeM
Bin 1 mo 2 1 xoHmeHTpamiero cuiikary 45-65% B
3aJIeKHOCTI BiJl HEOOX1THOI B'si3K0oCTi. MacTHIbHY PiMHY
TOTyBaJM 13 pigkoro ckia 3 jgofaBaHHsM 1o 10%
TPUATOMHUX CIHUPTIB K MoaudikaTopa CTPYKTypH
Mactwi, 1% MW CHHTETHMYHUX JKUPHHX  KHCIIOT
(3HIKEHHST TIOBEPXHEBOTO HATATY piakoro ckma) i 1-2%
iHribiTopa my)xHOI KOopo3ii Merany (MyOHJIbHI pEYOBHHH,
mupenonn, docdartu, HiTpuTn). [lnacTHyHe MacTHIO Ha
OCHOBI PIZIKOTO CKJIa OTPUMYBAJM 3aryIIeHHSIM IaHOi
piAMHM OpraHiYHMMHU Ta MiHEPAIILHUMH 3aryllyBayaMHy.
Opepxani  Mactwna Manu — neHerpamito  240-320 i
TemnepaTypy kparmtenamiaasa 333-393K.

BruuB pigkoro ckma i ImiacTMYHUX MacTHJ Ha HOTro
OCHOBI Ha BENWYMHY i IIBHIKICTH 3HOLIYBAHHS JeTallei
MiYUIHAKIB KOYEHS JOCHIDKYBaJd Ha CIICHiaJbHOMY
CTEH/Ii B MiJJYUITHUKAX KOYEHHS JBOX THIIIB — KYJIEKOBOMY
Ne 326705K i pomuxopomy Ne 7305. JlocmimkeHHS
MPOBOJIMIIM TIPH HIBUAKOCTI OOEpTaHHS BHYTPILIHHOTO
kit migunnauka 1500 06/XB. i 0chOBOMY HaBaHTa)KEHHI
2500 H mpotsrom 200 rox. 3HOC MigIIMIHHUKIB KOUCHHS
OI[IHIOBAJTH BarOBUM MeTosioM (Tabut. 4).

HaiiGinplr  iHTEHCUBHO B YMOBaxX  JOCHiIy
3HOUTYBAJIMCh 30BHIIIHE KiJbLIE 1 CEMapaTop ITiJUUITHUKA.
[Ipu MameHHi piIKUM CKJIOM 1 MacTHJIaMU Ha HOro OCHOBI
3aUpH, TOAPSAIMHMA 1 INTTHHT Ha JIOpiXKKAX 1 TiTax
KOuYeHHs1 OyJIH BiJICYTHI.

4. MexaHi3M MacTHIBHOI il KaJiii curikaTy

YacTHHHO HOHHUWI XapaKTep CHUIIOKCAaHOBOI'O 3B’ SI3KY
S-O wabmmwxkae nomiopranocunokcanun (ITOC)  mo
HEOPraHIYHUX CHOJIYK 3 YHUCTO HOHHUM XapaKTepoM.
IMonimepua Momnekyina [TOC mae OymoBy, ska aHAJIOTiYHA
110 Oy/10BHM Heopraniduux cuiikatis [37, 38], B Tomy uuci
i 1o piakoro ckia [39]. Hocmimkenns [40] mokasamu, 1o
IOC, sxi wictate 57-62% SO, ancopOyrourch Ha
METaJiYHUX IOBEPXHSX, YTBOPIOIOTH MONIMEpHI IUTIBKH,
SKi TpH TepTi B pe3yibTaTi TEepMOMeEXaHIuHOi [l
301HIOIOTBCSl OpTaHIiYHUMH paaukanamu. [loBepxHeBi
mapu crajgi Hacuuyiothess SO, sdKa 1a€ 3 OKCHIAMH
®depymy cwikatu 1 cuinuau Gepymy 1 TBepAi PO3UMHU
KpeMHe3eMy B okcuzpax ¢(epymy. Take moamdikyBaHHS
TIOBEPXHI TEPTS CYNPOBOKYETHCSI YTBOPEHHSM IApy
MiJBUIIEHOT TBEPAOCTI 0e3 M’ SIKOro MOKPHUTTS, IO Pi3KO
noripurye ymoBu Tepts (mix vac mocmimkerus [1OC wHa
YOTUPUKYJIbOBIM MaIMHI TEPTs MIPU IIBUIKOCTI KOB3aHHS
0,23 m/c i Temmeparypi 323K B iHTepBadi OCHOBUX
HaBantaxxeHb 400-1200 H koedimieHT TepTsi cTaHOBHB
0,25-0,55). /i#icHo, sk BuaHO 3 Tabm. 6 Ta puc. 5-7,
BUIIPOOYBaHHSI HA(TEHOBUX, MiHEPAIBHUX Ta POCIMHHUX
OJIMB, CHHTETHMYHUX PIMH Ta MONIOPraHOCHJIOKCAHIB Ha
UKMT Ha HaBaHTa)XyBaJbHY 3[aTHICTh Ta IPOTH3HOCHI
noka3HUKH mokaszanu, mo [IOC maroTe Ny, mo 61au3bke
10 Tepts 6e3 Marenns (puc. 5) ta 3noc d = 0,71-3,20 Mm
3a 4 rox. BumpoOyBanb, 1m0 Biapisase IIOC Bin
MiHepanpHuX OJMB:. BaszeniHoBoi memuuHoi (N; =201 H);
inmyctpianproi UC-20 (N; = 242 H); xommpecoproi 12(M)
(N, =278 H) ra asiauiiinoi MC-20 (N;= 281 H) (puc. 6).
Jlume mns xmoposanoro IIOC XC-2-1 N;=317 H,
d = 0,84 mm Ta proposanoro IIOC ®C-58 N, = 245 H (1),
N;=642 H (2), d = 0,51 mm (puc. 7). IIpu BBeaenni 3-7%
I[IOC y miHepallbHY OJHMBY CIIOCTEPIra€ThCS BHPODKEHE
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3aimaHHs, SIKe CYNPOBOIKYETHCS HU3BKUM KOe(illieHTOM
teptst  (0,08-0,09) Ta 3HOocoM. Takuii CHHEpri3m
MactuibHOI nii cymimi [TOC i MiHepanbHUX OJHMB aBTOPH
[40] nosicHIOIOTh YTBOPEHHS Ha MOBEPXHI TEPTS TBEPIOTO
miamapy i3 pepym CUIIIKaTIB 3 M’ SKUM ITOKPUTTIM. CyMinr
[TIOC 3 miHepaJbHOIO ONUBOIO B JESAKiA Mipi Moxe OyTH
MOJICTIBHUM MACTWIBHUM CEpPEOBUILEM [UISl CTali JJIst
PIZKOro CKia.

EdexruBHicTh MAaCTHIBHOI [ PIJKOTO CKJa MOXKHA
TOSICHATH SIK  3/IaTHICTIO HOr0 KOJIOIJHUX YaCTHHOK
azcopOyBaTHCsi Ha TOBEPXHI MeTally, TaKk 1 XiMiYHOO
B3a€EMOJIIEI0 3 METAIOM a00 OKCHJAMH, SIKi MOKPHUBAIOThH
noBepxHio. Ilin 4ac TepTs B 30HI KOHTaKTy 3aBXKIU €
JOCTaTHIM 3amac eHeprii s MpOTiKaHHA (32 MEBHHX
YMOB)  XIMIUYHHMX  peakiliif, B  pe3ylpTaTi  SAKHX
TIOTIePEKAETHCS CXOIUICHHS 1 3BapIOBAaHHS MiKPOBHCTYIIIB
TP 1X CTUKaHHI.

HusekoMomyibHE pilKe CKJIO CSHEPriiHO pearye 3
noBepxHero Metany [36, 39]. I'iaparoBani B Ty»KHUX

dmm 30 5]
i ]
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| ] //
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b4 / /::
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082 164 246 3,28 410 820
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Puc. 7. 3anexHicts giamerpa misiMu 3Hocy (d) Kynabok i3
crami I1X-15 Bix ockoBoro HaBantaxenus (N) Ta
HOpPMaJbHOrO HaBaHTakeHHS Ha 1 Kyaeky (N;) mpu
MaIleHHI MOJiOpraHOCHIOKCAHAMH:

1 — nonignmeruncuinokcanom [TMC-1000;

2 — nonigumermicuinokcadom [IMC-5;

3 — moMiMeTHITUXI0P(PEHITICHIOKCAHOM;

4 — nonimetwiTpudTopIpomincunokcanom OC-58
(UKMT; 7= 1 xB., n 1140 o6./xB.; f
v = 0,4364 m/c).

= =19 ¢}

po3umHax pimkoro ckia oxcuaud Pepymy, B3aeMOMIIOUH 3
JY)KHAMU CHITIKATaMH, YTBOPIOIOTH cuiikat depymy. Tak
AK B MPOAYKTaX Peakiii MOXXYTh YTBOPIOBATHUCS AEKibKa
PI3HHX KOMILUIEKCHHX cuiikaTie depymy [36, 39], To
MPOIIEC B3aEMOJIIT MOKHA MPEICTABUTH CXEMATHYHO:

Fe;0s + 3K,S05 + H,O — Fey(S03); + 6BKOH - (7)
Fe(OH)3 + K,0-nS O,y mH,0 — Fez(S| O3)3+

+ (n-1)Si O, mH,O+K OH. (8)

3a Aiinepom [39] npu 1IbOMY YTBOPIOETHCS KOJIOiqHA

CyMIlll, Ky MO)KHa pO3IJIAAATH SIK aacopOIlifo HOHIB
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MeTaJy Ha KOJIOIJHIM YacTHHII KpeMHe3eMy abo sk
CYMICHY KOaryJsito HO3UTUBHO 3apsPKEHOT0 KOJIOIHOTO
depym (III) rigpoxcuay Ta HETaTHBHO 3aps/KEHOrO
kojoimHoro kpemuesemy. @epym (III) cumikar Takox
0Ca/KYETHCS Y BUIIIAAAL pariieBoi amopgHoi macu. Takum
YMHOM, Ha TIIOBEPXHIO MeTajy, sIKa IIOKpHTa TBEPIO0
ToHKOI0 TwiBKOIO (epym (III) crmikary, Bumamae M’ sikuit
aJICOpOIIIHHO-KOJIOTTHUH Oca;

Fe(OH); + Fey(SiO3)3 + (n-1)SiO,-mH,0, (9)
SIKMH ICTOTHO 3MIHIOE BIJIACTUBOCTI CTaJbHUX IMOBEPXOHb
i1 9ac TepTs B PiIKOMY CKJIi.

3anexxHicTh JAiaMerpa IUIIMH 3HOCY BiJf OCHOBOTO
HaBaHTa)XEHHSA I pigkoro ckia  (momyms  1,0)
npencraBieHa Ha puc. 8 (kpuBa 1 — mis KiHEMaTHYHOI
B's3kocTi 3a 323 K 20 cCr; xpuBa 2 — 60 cCr; xpuBa 3 —
100 cCr; xpuBa 4 — 140 cCr, kpuBa a — JiHisl MPYKHOI
nedopmariii 3a Tepriem). Sk BHIHO 3 puc. 8, MPOTU3HOCHI
BJIACTUBOCTI PIJKOTO CKJIa 3aJIeXkaTh BiJl B sI3KOCTi, TOOTO
BiJI BMICTY CHJIIKATy B PO3uMHi (3HaYHE 3HIKEHHS 3HOCY
IpU TEPEeXOmi BiJl MAaJOB SI3KUX 10 BHCOKOB SI3KHX
cwinikatiB). Jlo HACTAHHS CXOIUICHHS TMOBEPXOHb TEPTS
KPUTHYHE HABAHTAXKEHHS, SIKE BUTPUMYE TPAHHYHHIA IIap
pigkoro ckina i3 B sikicTio 20 ¢Cr 3a 323 K, cTaHOBWIO
N=900 H, 60 cCr — 1600 H, 100 cCrt — 2250 H, 140 cCr —
2800 H.

[lpn migBuIeHHI MOIYNS piAKOro CKjia #HOro
MacTWJIbHAa IUTIBKA 3[aTHa BUTPUMYBaTH IIe OiiIbIIi
HaBantakenust (puc. 9). Ha puc. 9 mnpencraBiena
3aJIeKHICTh KPUTUYHOI'O HABAHTAXKEHHS BiJI CHIIIKATHOTO
MOJIYJISL PIAKOro ckia (Mo3HaYeHHs Ti %, 110 1 Ha puc. 8).
Sk BugHO 3 pHc. 9, B 3aJEKHOCTI BIiI MOAYIA |
KOHLIEHTpallil CHJIIKaTy B pO3YHMHI pIAKOro cCKjia To-
pizHOMY (QOpMYETbCS 1 MATPUMYEThCS TPAaHUYHHUHA IIap
MOBEPXOHB TepTs (K 0 KPUTUYHOTO HABAHTAKEHHS, TaK i
micas). Y Tabn. 5 mpeacramBieHa 3aJeKHICTH diameTpa
IUIIMU 3HOCY BiJl TPUBAJIOCTI AOCIIKEHb DPiJKOr0 CKJa
(Momynp 1,20, B's3kicts 3a 323K 80 cCr). Ipu npomy
HU3bKHN 3HOC 30epiraeThCs B Yaci Ui BChOTO IHTEPBATY
HaBaHTa)X€Hb, IO TOBOPHUTH IIPO CTIHKICTh I'PAaHUYHOTO
CHJIIKQTHOTO IIapy IPH IiJBUIIEHUX HAaBAHTAKEHHIX 1
TeMIIepaTypax.

Ha puc. 10 npuBenena 3anexHicTb KoedilieHTa TepTs
BiJl OCbOBOTO HaBaHTA)KEHHS MPH BCTAHOBJIECHOMY PEXHUMI
poboru (micms 45-60 ¢ Bim mouatky Tepts) (mo3. AuB.
puc. 8).
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Puc. 8. 3anexHicTs AiaMeTpa IUIIMH 3HOCY KYJIBOK 31 CTali
[IX-15 (d) Bix ocboBoro HaBaHTaxkeHHs (N) mpu MarieHHI
ingyctpianphoo oauBoro MC-20 (5) ta oqHO MOIYIBHUM
KaJIiEBUM DIJKUM CKJIOM 3 KiHEMaTHYHOIO B'S3KICTIO TPHU
323K B cCt: 1 -20; 2-60; 3—-100; 4 — 140; a — miHis
npyxHuoi medopmarii 3a T'epuem (UKMT; t = 1 xB,;
v =0,5723 m/c).
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Puc. 9. 3anexHICTh KPUTHYHOTO HABAHTAXXECHHS HY KYJIbKH
31 cram [1IX-15 Bij CHITIKATHOTO MOJYJIS PiAKOro CKila My
Ta B's3kocTi po3unHy cwiikaty npu 323 K B cCr: 1 — 20;
2-60; 3—100; 4 — 140.
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Puc. 10. 3anexHicth KoedillieHTa TepTs BiJ OCHOBOrO
HABAHTAXEHHSI TIPU CTANOMY pexumi podotu (micist 45-60
¢ Big mouatrky Tepts) (UKMT mpu MamieHHi KyJIboK 3i
crami IIX-15 pigkum ckiaom (momyns 1,0)) (mo3. aus.
puc. 8).
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Puc. 11. 3anexHicTh AiaMerpa IUISIMU 3HOCY BiJl OCbOBOTO
HaBaHTAXEHHS Ha Kymbkd 31 cram IX-15 (opu
unpobyBanni Ha UKMT) npu mamenni: 1 —90%-Hum
KOHIIEHTPAaTOM TJIIEpHHY; 2 CYMIIIIIIO
OTHOMOJYJIBHOTO KaJi€BOr0 PilKOro ckia 3 B'sA3KicTio (3a
323 K) 85cCr + 15% wmac. ruitepuny (B S3KicTh cymilii
100 ¢Cr); 3 — a1 OTHOMOMYJIBHOTO PIIKOr0 CKiIa 3
B’ s3kicTio 140cCT 32 323 K.

SAx BumHo 3 puc. 10, 30UTBIICHHS KOHIICHTpAIIil
CHJIIKaTy B PO34MHI NPUBOAUTH JI0 3HIKEHHs Koe(ilieHTa
TEpTs] IPH KPUTHYHOMY HaBaHTaKeHHI. Y BCIX BUIaIKax
(m0 i michsi KPUTHMYHOTO HABAHTAXKEHHS) CIIOCTEPIravcCh
HU3BKI KOe]ili€HTH TepTsl, 110 TOBOPUTH PO BiJICYTHICTH
CXOIUIEHHS CaMe€ METaJiYHUX TOYOK KOHTAKTy MiJ 4ac i
IiCJIs 3aiJaHHs.

IopiBusuHsA TpuboOmiarpam TepTs, IO OTPUMAHI s a)
pinkoro ckma (Moaynb 1,0, B'si3kicts 100 ¢Cr); 6) cymimi
75% wmac. pigkoro ckma (Momyas 1,0) i 15% wmac.
riinepuny (90%-uuii KOHIEHTpAT), B' A3KicTh cymimn 100
cCr; B) pimkoro ckma (moaymb 1,0, B's3kicth 20 cCr)
MOKa3auo, MmO J0 KPUTHYHHX HABAaHTAXXEHb KOe]illieHT
teptst nopiBHioBaB 0,02-0,03 ans pimkoro ckia pi3HOT
B’ SI3KOCTIi, NMPU KPUTUYHUX HABAHTAXKEHHSX BiH HE3HAYHO
i IBUIIYBABCS, 3 ITiABUIIICHHAM HaBaHTaKCHHS KOS(IIliEHT
TEpTsl 3MEHIIYBaBCS, XO4Ya XapakTep IPOIecy TepTs

5400 N,H

4000 6000
N,H
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30epiraBcs.

Tax sk TiiIepuH, PO3UNHSIIOYHCh B PIIKOMY CKIi, HE
BHUKITHKa€ Horo koaryssiii [36, 39] i, kpiM Toro, ¢izuuno
MoAiOHUI 10 AUCHIEPCIMHOrO cepemaoBHia (BOIAM) PiaKoro
CKJla Ta MOHOCWIiKaTHOI Kucnotu [39] (dka B JyKHUX
PO3YMHAX HEPETBOPIOETHCS B MOHO- 1 JUCHITIKATHI HOHH),
TO BIUTMB DJIIEPHHY, PO3YMHEHOTO B DIJKOMY CKJIi, Ha
TEpTsl Ta 3HOC CTaji TNPEICTABISAE IIEBHUH HAayKOBHUI
iHTEpEC.

Ha puc. 11 mnpencraieHa 3alieXHICTH JiaMerpa
IUIIMH 3HOCY Bijl OCHOBOI'0 HaBaHTakeHHs (kpuBa 1 — st
90%-HOro KOHIIEHTpATY IIIiLEpUHY; KpUBa 2 — I CyMilni
OJHOMOJYJIBHOTO KaJi€BOI'O PIAKOro CKia 3 B'S3KICTIO
85 cCr + 15% wmac. riiuepuny, B’ si3kicts cymin 100 cCr;
KpuBa 3 — JUIsl OJIHOMOJIYJIEHOTO PiJIKOTO CKJIa 3 B’ SI3KICTIO
140cCt). Sk BugHo 3 puc. 11, mnpoTH3HOCHI i
MPOTH3aIUPHI  BJIACTUBOCTI  CyMIIl  aHAJOTIYHI 0
BJIACTHBOCTEH BHXIJIHOTO CHIJIIKaTy 3 TI€I0 X B’ S3KICTIO.
OpHak, Py HABAHTAKCHHAX, OUTBINNX 33 KPUTHYHI, TICIA
JIESIKOr0 PIBHOBAXXHOTO CTaHY ([IiJITHKA TOJIOrOCTi KPHUBOI
2 B iurepBami HaBaHTaxenb 1750-3200 H), nHacrymae
KatacTpoiyHUH 3HOC, SKWUH BIACTUBUN MiHEpaTbHUM
onuBaM. CiiJi 3BepHYTH yBary i Ha TrOCTPOBEpXICTh ITiKiB
KPHBHX TEpTsA-yac Ha MOYATKy TEpTs IiJ 4Yac 1 Micis
KpuTHYHOro HaBaHTaxkeHHs. [Ipum HaBanTaxenni 3200 H
koedirienT TepTsa migaBuiryBaBcs go 0,45-0,65, mro
TOBOPHTH ITPO HACTAHHS METAJIIYHOI'O KOHTAKTY.

Ha ocHOBi oTpuMaHMX JaHUX MOXXHa BCTaHOBUTH
3B’'30K MIX MOBEAIHKOIO CTalli i/l 4aC TPaHUYHOrO TEPTS B
MPUCYTHOCTI  PIAKOrO  CKJa Ta  WMOBIPHUCHUMH
MpoIecaMu, sIKi MPOTIKAIOTh Ha MEX1 po3aiIy (a3 mMerai-
piaKe cKIIO.

Po3umnn pigkoro ckma 3 moxmyinem Big 1 mo 2
MPEJCTABIIAIOTH COOOI0 CHUCTEMH 3 METACHIIKATHUMH 1
JTUCWIIIKATHUIMH HOHAMHM Ta [y)X€ HEBEIUKUM BMiCTOM
KOJIOITHUX YaCTHOHK, PO3MIpH SIKMX HaOJKAIOTHCS [0
fionnux [36, 39]. 3 miABHICHHAM KOHIICHTpAIl] CHITIKATY
B PO3YMHI 1 MOXYJSA PIIKOTO CKJIa, 3 OJHOrO OOKY,
CHJIIKaTHI HOHHM YTBOPIOIOTH acomiaTH, 3 I1HIIOro OOKY,
JIeno 301IbIIYEThCS KOHIIEHTPALSI Ta PO3MIpU KOJIOTTHHUX
YaCTHHOK.

3arajibHy CXeMy YTBOPEHHS KOJOIAHUX YaCTHHOK Ta
X ciTku (Tento) MOXXKHA TPEICTABUTU TAKHM YHHOM:

%@
~ ¥4 % Y P Vi

penenmu3zay isi

. ROIBY RIS ..
iionn ¥4 Va9i Y Ha® KOJIOIJIH1 YaCTUHKH
= ?yzl ?yzl ?yzl ?yzl ?/4 ?yzl

Odenonimepizayis

®

-

Y [insgHI JOKPUTHYHUX HABAHTAXKEHb T'PAHUYHHUNA
MaCTWJIHMH 1Iap, HWMOBIPHO, MOXYTb YTBODIOBaTH
CUJTIKaTHI HOHH, KOJOIHI YaCTHHKH a0o0 rejib. TepTs craii
B IIPUCYTHOCTI PiJIKOTO CKJIa B Il AUISHII HaBaHTa)XKEHb
XapaKTepU3yeThcss HU3bKUM Koedirtientamu teptst (0,02-
0,04). Tomy Hema TOTpeOU MOSCHIOBATH TaKe 3HIKCHHS
TEpTsl Ta 3HOCY THUM, IO TPAaHWYHUHA IIAp YTBOPEHUM
CKOPOTKUMHM» CHIIIKATHUMH HOHAMHU.

BpaxoByroun, mo arperaiis KOJOITHMX YaCTHHOK B
HU3BKOMOJYJIFHOMY PiZIKOMY CKJIi MPH IIUX YMOBaxX MOXe
JIOCATaTH  MiHIMyMy (HETATUBHHH  3apsii  TajbMye
reaeyrBopenns [39] i, kpiM TOro, CBIXKOYTBOPEHHIA Tejb
PETENITU3YETHCS JTYTaMHK), JOIIIBHO PO3TIISHYTH MOMKIIHBI
TpaHWYHI YMOBM YTBOPEHHS KOJIOIIHMX YAaCTHHOK Ha

T¢lib

(10)
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noBepxHi crami. OueBWIHO, TpoleC MOMIMepu3amii
nporikae  Tak. [losBa  MONIMEPHOrO  TO3UTHBHO
sapspkenoro depym (III) rimpokcumy Ha Mexi po3miny
(a3 MpUBOIUTH 10 3MiHH 3aps Iy KDEMHE3EMY:

-SIOH + (FEOH)** — (-Si — O —FeOH)"™ + H*, (11)

[0 TPUBOAUTH JO MPOIPECYIOYOi  MOJIMEpHU3aIlii
kpemuesemy [39]. Ane, pasoM 3 THUM, YTBOpEHH# mpu
ObOMY  KOJOIMHMN KpemHe3eM (QopMye map Ha

KoJIOoimHOMY Timpokcuai metany [41]. Tomy, mo mipi pocty
MONMIMEPHUX MOJIEKYJ KpEeMHE3eMy, 3JaTHICTb HOro
Crioly4aTtucst 3 HOHOM MeETaly pi3KO 3MEHIIYETHCS.
OueBUHO, B JUISHIN JOKPUTUYHHX HABAHTa)KEHb, KOJH
YMOBH TepTs He crpusiors peakiii (7) i (8), rpanuunuit
MACTWJIPHMH I[Iap YTBOPIOIOTH  KOJOiJHI ~ YaCTUHKH
KpEeMHe3eMy, SKi MiCTATh HEBEIUKY KibKicTh (Gepym (III)

T1IpOKCUAY.
Tak sk MBHAKICTE 1 CTyHmiHb HOMIMepU3alii
CHJIIKaTHUX HOHIB IpsAMO MpOMOpIHHA  KBajpary

KOHIIEHTpaIlil KpeMHe3eMy B posumHi [42] i obepHeHO
NpOIIOpIiiHA Yacy, SKHW HEOOXiMHWW It TOro, Moo
pPO3YMH CHIJIIKATy 3MIT JIOCSTHYTH II€BHOI'O CTaHy
mojgiMepusallii, TO CTaE 3pO3YMIIOI  3aJICKHICTH
KPUTUYHOTO HAaBAHTAXKEHHS, SKE BHUTPUMYE MACTHIIbHA
IUTiBKA, yTBOPEHA i3 PI3HMX CHIIKATIB, BiA MOIYIA i
KOHLIEHTpALliT CHITIKaTy B PO3YHHI.

TakuM YuHOM, TpaHWYHUI MACTWIBHHHM IIap 10
KPUTUYHHUX HaBaHTaXXeHb, C(OpMOBaHMH, B peE3yJbTaTi
azcopOIii KOJOIMHUX YaCTUHOK KpeMHe3eMy, Mae IEeBHY
OymOBYy 1 TOBIIWHY, SKIi BH3HAYAIOTHCA CHIIIKATHUM
MOJyJIeM Ta KOHIEHTpAI€l0 CHIIKaTy B po3uuHi. Yum
Oijpllla TOBIIMHA INApy, TUM BiH MilHiIIE 3’ €IHAHUN 3
TIOBEpXHEI0 METally i, BIATIOBIZHO, B OLIBLIIA Mipi 31aTeH
BUTPUMYBAaTH HaBaHTAXXCHHS Ta 3HIKYBATH KOe(illie€HT
TepTs (MOPIBHAHO 3 TPAHUYHUMHM IIAPAMH, YTBOPECHUMH
MiHEpATbHUMHU | CHHTETHYHUMH OJIUBAMH).

VY 3B’S3Ky 3 MI/IBUIEHHSM TEMIIEpaTypu B KOHTAKTI i
B pe3ynbTaTi MEXaHIYHOrO pYHHYBaHHS aJIcopOOBaHUX
miapiB, piBHOBara  ajacopOuis-maecopOIis  KOJIOiTHUX
YaCTMHOK Ha MMOBEPXHi cTaii 3minryersest Brpaso (10), o
3HW)KYE ITHTEHCUBHICTB pereHeparii ajcopOOBaHUX IIapiB i
TPUBOIUTH 0 3aimaHHs (361IbIIyeThCs TUIOMA KOHTAKTY i
migBuIyeTbess Koeditient tepts). OpHak, mpu oMy (3
MiBUIICHHAM  TEMICPATYpH)  Pi3Ko  30iIbIIyeThCs
HIBUKICTH XiMidHOI peakiiii (7) i (8) i mioma KoHTakTy, Ha
SKifl TpoTikae I XiMiYyHAa B3a€MOMis. [ paHUYHUIA mIap
cknmamaetbess i3 mimmapy ¢epym (III) cumikary, sxuii
MTOKPUTHHA  aJCOPOIIHHO-KOJIOITHAM 00’ €THAHHSAM, IO
YTBOPHJIOCS B pe3yJIbTaTi CyMICHOI KOAryJsiii MO3UTHBHO
sapsypkeHol  komoigHoro depym (III) rigpokcuay Ta
HETaTUBHO 3aPSPKEHOr0 KOJOITHOTO KPEMHE3EMY.

Kpemneszem B Takiii  cyMmill = HemepepBHO
MOMIMEPU3YETHCS,, TaK IO BIHONIEHHS WOHIB MeTaiy,
3B’ 3aHHUX 3 YaCTHHKaMU KpeMHe3eMy, OyJie 3ajexarty Bif
TOT0, HACKIIBKU TJHUOOKO BiAOYBAa€ThCS IONTIMEPH3AIlisl
KpeMHe3eMy. Tak sk MBUAKOCTI XIMIYHHMX PeaKIlii i Jac
TEPTs CHJIBHO 3aJIeKaTh Bij TeMrepaTypu (HaBaHTaKCHHS)
i KOHIIeHTpallii peareHTiB [43], TO cTae 3pO3yMiauM pi3HUit
CTpHOOK MOMEHTY TEpTsI ITPU KPUTUYHHUX HABAHTAKEHHSX
JUTSL CHITIKATiB Pi3HOI B’ SI3KOCTI.

Ha  pgingHOoi  micnst  KPUTHYHMX —~— HaBaHTa)KEHb
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CTpUOKOBUIN HEPETYISPHUA XapakTep TepTs, OYEBUIHO,
MO)KHA TIOSICHUTH THM, IO Te€jlb, SKUHA YTBOPUBCS B
pe3yabTaTi YACTHHHOI BTpPATH aJCOpOIiHO-KOJIOITHUM
KOHITIOMEPAaTOM  JMCHEepPCIHHOrO  CEepelOBHINA, HAJIAE
CTPYKTYpI TPAaHUYHOTO MIAPY IMEBHY KOPCTKICTh, a TAKOK 1

XapakTepoM JOTHKY TOYOK KOHTAKTy IIOBEPXOHB,
nokputux TBepaAuM hepym (I11) cumikaTom.
BucHoBkHu

1. Bcranosnena MOXITUBICTh BUKOPHUCTaHHSA

HU3BKOMOJYJIBLHOTO CHIIIKATHOTO PIJKOr0 CKjia B SIKOCTI
MACTHJIHOTO ~ MaTepiaay Juid  Ba)KKOHABaHTa)KEHHX
I TYHUITHAKIB KOYCHHS 1 3y0UacTx mepenad.

2.TlokazaHo, IO piJKe CKJIO Habarato IEpEBHUINYE
MiHepaJibHi OJIMBH 3a MPOTU3aAUPHUMHU BIACTUBOCTAMH.

3.3HOC  MiTYMITHUKIB  KOYCHHSA TIIpH  MAaIlleHHI
IUTACTUYHHUM  MACTHJIOM Ha OCHOBI  pIJKOrO  CKIa
NpUOJIM3HO OJHAKOBHH 13 3HOCOM IIij 4Yac poOOTH Ha
COJIONI 1 JENI0 MEHIIWH, HiXK 3HOC Mia yac poOoTH i3

MacTWJIIOM Ha OCHOBI DpIJKOrO CKJa, 3arylieHUM
HU3BKOIUIABKUMH MHJIAMU CTEAPHHOBOI KUCIIOTH.
4. Tns YCIITHOT peadtizanii MaCTHUIBHUX

BJIACTHBOCTEH PIAKOrO CKJIa B peabHUX BY3JaX TepTs
HEOOXIMHO 3aryliyBaTH WOr0 MHJIaMH, sKi CTIHKI [0
Tifponizy 1 MaloTh TIOPIBHSHO HH3BKY TeMIIEpaTypy

TOIJICHHS.
5. TepTst MOBepXOHb CTaji, 3MAIICHUX PiTKAM CKIIOM,
Ha JTUJTSTHITE M CIAKPUTHIHUX HaBaHTaXeHb

XapaKTepU3yeTbCsl HU3BKUMHU KoedilieHTamMu TepTs, a
3ailaHHs HOCUTh BUPOKEHUH XapakTep.

6. [minepuH, 10 BBOAWIXA B PiIKe CKJIO, HE 3MIHIOE
TEpTsl CTami [0 KPUTHYHUX HaBaHTaxeHb. [licis
KpuTHYHUX HaBaHTaxeHb (Bume 3200 H) nHacrymae
METaJiyHUH KOHTakT. B ocTaHHROMY BHUIAIKy 4ac,
HeoOXiHUH U1 AecopOILii MOJIEKYIT MOTIaTOMHHUX CIUPTIB
3 TIOBEPXOHb CTalli, IMEPEBHUINYE dYac, HEOOXiMHUM st
€KpaHyBaHHS FOBEHIIBHUX MUISHOK MOBEPXHI CHIIIKATHUMHU
mapamd. KpiM Toro, TJiIepHH i€ SK CHOBIJIbHIOBAY
reJIeyTBOPEHHS B IY)KHHX CHITiKaTax [44].

7.Tepts Ta 3HOUTYBAaHHS CTaNli B IIPUCYTHOCTI PiJIKOr0O
CKJIa 3aJIeKUTh BiJ HOro CHJIIKaTHOrO MOZYNS 1
KOHLIEHTpALliT CHITIKaTy B PO3YHHI.

8. MacTuiibHy 3[aTHICTh PIIKOrO CKJA MiJ| 4ac TepTs
CTaJi MOXKHA TOSICHUTH a/ICOPOLIE€I0 KOJOIAHUX YACTHHOK
KpEeMHe3eMy Ha TMOBepXHi TepTs (10 KPHUTHYHOTO
HABAHTAKEHHS) 1 XIMIYHUM MOAM(IKYBaHHAM TOBEPXHI
TepTs (Micis KPUTHYHOTO HABAHTAXKEHHS), B PE3YNbTATI
SIKOT'O YTBOPIOEThCsI TBepauii miamap depym (III) cumikary
3 BIJTHOCHO M'SIKMM aJICOPOLIi HHO-KOJIOTTHIM TTOKPUTTSIM.

Cipenko TI'.O. — JOKTOp TEXHIYHUX HayK, Hpodecop,
3aBiqyBay Ka(eapy TEOPETUIHOI I TPUKIIAIHOI XIMil;
Kysuwmun O.B. — Buknajgad xadeapu TEOPETHYHOI i
MIPUKIIAJIHOI X1Mii, Marictp;

Hooposonvcoka M.M. crymeHtka V  Kypcy,
MaricTpaHTKa Kadepu TEOPETHIHOI i MPUKIAIHOI X1MIi.
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