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Beryn

PocnauHHI  0JMBM TNEpCHIEKTHBHI SK CaMOCTIHHI
MaCTHJIbHI MaTepiaiy, TaK 1 K TUCTIEPCIHHI Cepe0BHINa
JUISS KOMITO3UIIIHUX PIAKUX 1 IJIACTUYHUX MACTHI JUIS
3MEHILCHHS 3HOIIYBAaHHS METaJiYHUX MOBEPXOHb [1-9].
PesymbraTét  OCTIIKEHHS BIACTUBOCTEH POCIHMHHUX
OJTifl y BAYKKOHABAHTAXXyBaJTbHOMY METaJIeBOMY KOHTAKTi
MoKaszamo, M0 pimakoBa OJisI Mae  HalKparii
aHTUQPUKIIAHI Ta TPOTU3HOCHI BJIACTUBOCTI IPH
MarieHHi craii 3 11 pocnuaaux omiid [3,5]. Okpim ToTO,
0a3oBi  MiHepaqbHI 1 CHHTETHYHI OnWBH  (3a
BUKJIFOYECHHSM IOJIIIIIKOJIEH ), OLIbIIICTh TX 3arynryBadiB
1 100aBOK CIEI[abHOTO MPHU3HAYCHHS MAIOTh HH3bKY
MIBUJIKICTh OI10JIOTIYHOTO PO3KIALYy, Maauid KoedillieHT
XIMIYHOTO 1 O10JIOTIYHOTO MOTJIMHAHHS KUCHIO Ta YacTo-
rycto TokcuuHi [2,10]. PocmuHHi, B T.4. i pimakosa,
OJIMBM 3HAYHO II€PEBUILYIOTh MiHEpaJbHI 1 CHHTETHYHI
OJIMBH 32 €KOJIOTIYHUMH BiacTHBOCTsIMU [4,11].

AJe pimakoBa ONMBAa, XO4Ya 1 BaKIMBa 3 TO3HIIi
TEXHIKO-€KOHOMIYHOI OUIIBHOCTI I TPOMHCIOBOTO
BUKOPHCTAHHS, MAa€ HU3KY CYTTEBHX HEIOJIKIB 3 TOUKH
30py SIK CaMOCTIHHOTO MAacTHWJIFHOTO MaTepiaily, TaK i
JIMCTIEPCIMHOTO CEPEIOBUINA ISl TUTACTUIHUX MACTHIL: a)
JOCUTh ~ BHCOKY  XIMIYHYy  aKTHMBHICTb,  OTXKe,
TEPMOJMHAMIUHY HECTAOUIBHICTh 3a PaxyHOK, MEpHI 3a
BCE, BEJIMKOI KIJLKOCTI HEHACHMYEHHMX 3B’SI3KIB B
CTPYKTYpPl TPUTIINEPHUIIB KUCIOT; 0) BUCOKOTO BMICTY
€PYKOBOI KHCJIOTH; B) HEIOCTATHIO UIS JUCIIEPCIHHOTO
cepeZoBHUIIa B’SI3KICTb, T) BITHOCHO HHU3BKI
MPOTH3aMUPHI 1 TPOTHU3HOUIYBAIBHI BIACTHBOCTI Ta
3aXUCT METANEBUX IIOBEPXOHb BiJ 3BapiOBaHHSI B
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KOHTaKTHUX TOYKaxX MpH TEPTi Ta 3HOIIYBaHHi [12].
Bimomi Meromu TMOKpamieHHS IUX BIACTHBOCTEH
pinaKoBoi OJUBH:
- CTBOpEHHS TEXHOJOTIYHMX KOMIO3WIIA Ha

OCHOBI TTOJTIOKCUTTPOITITIEHTITIKOJIeH Ta
pinakoBoi oiuBH [13];

- TpuboakTuBallis  XIMIYHHX  TIPOILECIB  Ha
METaIiYHOMY  KOHTakTi B  HPUCYTHOCTI

pimakoBoi onuBu [14], Hanpukiaa, BBEICHHSAM
TpuOOMOIiMEpU3aIliiHOT J100aBKM Ha OCHOBI
MUKITIYHOTO iMiHY [15];

- PpEeryioBaHHA MOJSPHOCTI i (PyHKUIIOHAIBHUX

BJIACTMBOCTEH  pimakoBoi  omuBM 1 1I
Momudikamiii mpu oOpoOIi ereKTpOMarHiTHUM
mosieM [16];

- OKCIeTHNIIOBaHHS pimakoBoi ommBu abo i
ximMiganx Momudikarmii [17-19];

- XximiyHi Moauikarii pilmakoBoi OJHBH, a came:
3HMKCHHS HEHACHYCHOCTI ILIAXOM JAWMepU3alii i
mojiiMepusaii, sSKki  OPUBOAATH JO  OTPUMAHHS
JIBOOCHOBHHUX KHCJIOT [4]; peakuis mnepeerepudikanii
[20] omHOaTOMHMMHE crUpTamMH (&JIKOrONi3) Ta 3aMiHa
alWIBHUX TPyN CKiaaHoro edipy (aummoiiz); MOXIIMBI
0oOMiHHI peaknii Mk ririnepugamu [20]; TiABUICHHS
cTaOLIPHOCTI HEHACHYCHHX MOJEKYJ POCIHMHHUX OJIHB
MOJKHA JIOCSTTH NUISXaMH TEOMETPUYHOI i30MepH3arii
MMOABIMHMX 3B’SA3KIB Ta OKCHIAICK Ii HecTaOlIbHUX
KOMITOHEHTIB 3 HACTYIHOK OYHCTKOI aKTHBOBAaHUM
BYTiUIAIM abo OeHTOHITaMH [4]; OKpeMHM HAIPSIMKOM €
OararocrajiiiHa XiMidHa mepepoOKa pilmakoBOi OJIMBH 3
YTBOPEHHSIM CKJIaHUX e(]ipiB, MOHO- Ta AUKapPOOHOBUX
KUCJIOT TOINO; e(pEeKTHBHUM crocoboMm Moaudikarii
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TIIIEpUIIB PIMaKoBOI OJIMBHU € BBENEHHS B IX CTPYKTYpPY
TpubO-xemoakTuBHUX eieMentiB S, P, Cl, ski pasom 3
HAJaHHAM iM BHCOKHMX MPOTH3aIUPHUX 1 MPOTH3HOCHUX
BJIACTHBOCTEH, TOKpAIIyIOTh CTIHKICTh MacTWi 10
okcuparii [2,4];

omnTuMizalis 0araTOKOMIIOHEHTHUX KOMIIO3ULIII

HAa OCHOBI pimakoBoi osmBH abo T  XIMIYHHX
Mouikarii [21-23].
TexHomorist  cynbdigyBaHHS  pinakoBOi  OJMBHU

posrisiayTa B [12,21,24,25], BIacTUBOCTI OTPUMAHHX
MpOAyKTiB — B [26-30], BIUIMB KOHIIEHTpaIii Cipku Ha
BIIACTHUBOCTI MPOMyKTiB — B [12,21,24,25,31,32], a cknan
xomro3uii — B [33-36].

Mera qocIipKeHHs moJisirajia B TOMY, 100U 3HATH
3aJIXKHICTh 3HOIYBaHHS MOBEPXHI CTajl BiJl B3aEMHOIO
BIUIMBY KOMIIOHCHTIB KOMIIO3HUIlI HAa OCHOBI XiMI4HO-
MOAM(DIKOBaHOT PillaKOBOT OJIMBH.

I. ExcnepumeHTa/JIbHA YaCTHHA

1. TexHoJiorisan cyab(pigyBaHHsi pinaKkoBoi OJIHUBH.
3anponoHOBaHUH MPOCTHH 1 EKOHOMIYHO JOLUIbHHIMA
Mero xiMiyHoi Moambikauii pinakoBoi omusu [12], B
OCHOBI SIKOTO JISKUTH Tpolec il cynbdiayBaHHS TpU
HarpiBanHi g0 205-220 °c npotsarom 1,5-3 rox. Takuit
METOX JO03BOJSIE BUPIIMIMTH HU3KY TEXHOJIOTIYHUX
3aBJaHb: MO-TEpIIe, YCYHYTH JIEsKi CYTTEBI HEIOJIKH
PpimaKoBOi OMMBY (IOCHTH BHCOKY XiMIUHY aKTHBHICTh Ta
HEJOCTATHIO B’SA3KICTh); MO-IPYTe, BBECTU B CTPYKTYPY
ONMBH AaKTHBHI B 30HI TepTs cymnbdigai -S -,
nucynbdigai —S — S — 1 nosicynbQigHi Ipynu i oTKe
HaJaTH OJMBI BIACTUBOCTI Cynb(aTHOI HPUCAIKH.
KineTrka Ta TPUBaJiCTh JAQHOTO HPOLECY 3AJICKHUTH BiJl
BMICTYy CIpKHM, sIKa BBOAWUTBCS B pINakoBY OJIUBY.
CynbdinyBaHHsI CTPYKTypH PIlaKoOBOi OJIMBH JIO3BOJISIE
BUKOPHCTOBYBaTH MOJAN(DIKOBAHY OJIUBY 1 SIK TUCIEPCHY
(a3y HOBUX MAacTHI, 1 SK IpUCAIKy A0 0a30BUX MaCTHI
(HaTOBUX Ta CHHTETHYHHUX).

B mpomeci cynbdigyBanHs mMae Miciie Momudikaris
BYTJICIIEBOKUCIIOTHUX 3AJIMIIKIB TIIIEPUAIB PIMakoBOi
ONIMBH, SIKA JIOCSTAETHCS PI3HUMH I[UIAXaMH: )
TEPETBOPEHHAM HEHACHHEHNX 3aNUINKIB B HACHYCHI
peaxuisMH IpHENHAHHA; 0) 3LIMBaHHAM IEBHOI YaCTKH
KUCIOTHUX  BQIMIIKIB  SK  BHYTPIIHBO- TaK 1
MDKMOJIEKYJISIPHO, MIJBHINYIOUYM MOJIEKYJISIPHY —Macy
TPUIJILEPUAIB PINAaKOBOI OJIMBH, @, OTKE, 1 ii B’SI3KICTh;
B) BBEJCHHSIM JO CTPYKTYpH KHCIOTHUX 3aJIMILIKIB
aTOMIB CipKH.

Omxe, cyTh XiMiuHOi Moxamdikanii TpUIIILEPHIIB
OJIMBM MOXKHa HAONIDKEHO IPEACTaBUTH  TaKHMH
CXeMaMH¥ BHYTPIIIHBO- 1 MDDKMOJIEKYIISIPHUX peaKIliii:
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ne Gl — rnluepnﬂom 3aJIMIIKK TPUTITIIEPHUIIB OJIMBU.
3ajexHO BiJl MAacOBOT YacTKU CIPKH, IO BBOJIUTHCS

mix gac cyib(digyBaHHS OJIMBH, MOXKHAa Iepea0adnTH

YTBOPEHHSI IPOAYKTIB, SIKI BiJIPI3HAIOTHCS B’ SA3KICTIO.

Tak, BBenenHs Oimpimme 12 % CIpKH TPHUBOAWUTH [0
YTBOPEHHSI OyXe B’SI3KMX, a TIOTIM 1 KBa3iTBepImx
HPOIYKTIiB (10 25 %) 3a paxyHOK 3IIMBaHHA KHCIOTHHX
3aNUINKIB, SIK IUIOIUHHAMH TaK 1 MPOCTOPOBUMH
CynbDiIHUMH YU TOIICYNb(IAHUMU TPYIIAMH.

IIpote, six BusiBneHo y [12] cynbdigoBana omma
TEX Mac TII€BHI HENOJIKH, TakKi, SK HeIO0CTaTHI
NPOTU3HOIIYBAJBHI 1 NPOTH3BAPIOBAJIbHI BIIACTUBOCTI
NpU BUKOPHCTaHHI y BaXXKKOHABAHTAXKECHUX Iapax TEpTs
CTallb-CTallb, CTalIb-OpOH3a. 3 METOH IIiJBHIICHHS

AHTUPPUKIIHHUX BJIACTHBOCTEH MaCTHJIBHUX
KOMITO3MILIil Ha OCHOBI Cynb(i0BaHOI PINaKOBOI ONMBU
abo ii cymimeid 3 MiHEpaIbHUMU  MAacTHJIAMHU

3anporoHoBare [33] BBeINeHHA [0 IX CKIAAy psIy
NpUCATOK yHiBepcanpHOI aii, BMicT skux (%) MOXHa
3MIHIOBATH 3aJIC)KHO BiJ MPH3HAYCHHS KOMITO3HIIIT:
cipku 1-25 %, nudeninrioceqosunu (ADPTM) 0,1-3,2 %,
tpudenindochiny (TOD) 0,1-1,7 %, Oenzorpuazony
(BTA) 0,1-1,7 %.

Po3risiHeMo  aprymMeHTamio OO0 pPU3HAYECHHS
pearcHTiB:

1. J®TM (0,1-3,2 %) BukOHY€ TOIi(pYHKIIOHATIBHY
poJIb:

/’\_A_/.\\
N—C—H
L
H S-.. H

a) Katajizaropa cyib]inyBaHHs pirnakoBoi ouii (0e3
TAKOTO KaTalmi3aTopa Mmpomec mpoxomuTh 3a 210-220 °C
13 3HAYHOIO OKCH/IALIIHHOIO JIECTPYKIIEIO); 3 J0AaBaHHAM
JOTM  mimBUOIYETBCS  CENEKTHUBHICTH — peakmii i
MOHIKY€ThCs Temmepatypa 10 185-190°C (mporiec Bemn
npu 195-200 °C), a OTXKE 3MEHIIIYEThCS
TEPMOOKCHAALIHA ECTPYKIis TIIICPUIIB OJHUBH;

0) aHTHOKCUIHUKA (32 paXyHOK BUCOKOI HOJSIpU3aIIil
MOJIEKYJIH) SIK Y Tiepe0iry peakiii cyibdigyBaHHs, Tak i
B Imepeldiry peakuii ekcrulyaraiii MacTHJ, a TakoX 3a
paxyHOK BimmieruieHHst QeHonsHux pamukanis (CgHs')
MpU HarpiBaHHi, sIKi OOpPWUBAIOTH PO3BUTOK OKCHIHUX
JIQHITIOTB;

B) iHribiTopa Kopo3ii 3a paxyHOK BIUIMBY
MO3UTHUBHOI'O HEHTPY MOJICKYJIM Ha 3pOCTAHHA BEJIMYUHU
MOTEHINIaly MIKPOAHOJHHX AUISHOK MUITXOM aacopOrii
MOJIEKYJI Ha TIOBEPXHI MeTaly 4YM CIIaBy B 30HI TEpTS 3
TaKUM MacTHJIOM.
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€ YHIBEPCATbHIMHU MPOTHU3HOIIYBAJIbHUMHA Ta
MPOTU3aAUPHIMHU NPUCATKAMH, SIKi 332 PaXyHOK BHCOKOI
MOJISIPHOCTI  iX MOJIEKyNT €(EeKTHBHO aJcopOyIOThCA
MOBEPXHSAMHU TepTsA (XeMocopOlis, CWIA BaH-AEp-
Baansca) 3 YTBOPEHHSAM [IPUIIOBEPXHEBOI
XEMOCOPOIIHHOI TUIIBKA 3 OPIEHTOBAHOK CTPYKTYPOIO,
ne crneuudiyHi  XiMIYHI CHOJNYKH YTBOPIOIOTHCS 1
po3knanatotses (pocdinm, cynapdiay, HITPUAN METANIB,
KOMIIIEKCHI CIOJYKH METaliB TOIIO), IOKPAI[yIO4n
TPUOOTEXHIYHI XapaKTEPUCTHKH: TEPTSA, 3HOIIYBaHHS,
IHZIEKC 3a1Upy, KPUTHYHE HABAaHTAXKEHHS, 3BapIOBAHHS.
OTxe, NOETHAHHS TPHOX JAOCHTH AKTUBHUX EJIEMEHTIB B
CTPYKTYpi mpucanok (pocdopy, azory, Cipku) Hpu ix
ONTUMAJIFHOMY CHIBBIZHOIIEHHI B CKJIagi MacCTHIBHOI
KOMIMO3UIIi1 OyZe CTBOPIOBATH MAaKCHMAIIbHO MO>KIIMBHHA
[IPOTU3AUPHUH, [IPOTU3HOUIYBAJIbHUM,
NPOTU3BAPIOBAILHUN €(DEeKTH NPH TEPTi 1 3HOLTYBaHHI.

2. TexHoJ10TisA NPUTOTYBaHHS KOMIO3UIiI:
a) npm HM3bKiii KoHumeHTpamii cipkm (1-8 %): no
pinakoBoi omii 3a 60-70°C JI0JIat0Th
T (EHINTIOCEYOBUHY SIK KaTaliTHUHY H00aBKYy, HOTIM 10
CyMIlIi BHOCSATh MINIKOIWCIIEPCHY CipKy 1 HarpiBaroTh
npu nepemimyBanHi (30-35 00./xB. mimanku) mo 195-
200°C. Tlosea mimm 3a 165-170°C cBimuuts mpo
MOYaTOK IHTEHCHBHOTO CyJb(igyBaHHs, MiCis YOro

HarpiBaHHA  BEAYTh  MOBUIBHIIIE 3  NPHPOCTOM
temnepatypu Ha 10-15°C 3a 20 xB.; uepes 0,5 rox.
HOBiHbHOFO OXOJIOJKCHHSA TMMOBTOPIOIOTH UKIT
HarpiBanHs 10 195-200 °c i BUTPUMKH 3a  IIi€i

temneparypn 200+ 5°C ma mporssi 10 xB. Macy
oxonomkytoTh 10 100 °C i mpoxyBatots uepes Hei a3oT
Ha mporsasi 10 xB., moriMm posummsiors 3a 100 °C
MOYeproBo IMpH nepeMinryBaHHI TpudeHiipochiny
(TOD) i 6enzorpuazony (BTA); cymim HarpiBaroTh 3a
100 °C e 10-15 xB.

0) npu BuCOKili koHueHTpanii cipku (8-25 %):
cynb(igyBaHHS BeAyTh MPAKTHYHO 33 MPUBEICHOIO
METOIMKOIO, ajle B TPH eTamu HarpiBaxms 10 195-200 °C,
MpUYOMY Ha mepuomMy erari po3unHaoTs JOTM, notim
1/3 cipku B pinakoBiii oii, a pewry cipku (2/3) BHOCATh
111 B J{Ba €TAIH [OPIBHY.

3. TpuGorexniuni BunpoOyBanHs. JlocmimKeHHs
AHTU(PUKIIHHIX BJIACTUBOCTEH OJMB NPH MallCHHI
napH TepTsl CTajlb-CTalb IPOBEJCHI HA YOTHPUKYJIHOBIH
MamuHi TepTs: Kyiabku 31 cram HIX-15 (HRC 60-65)
nmiamerpom 12,7 mm [37,38]. [loka3sHuK BIacTUBOCTEH —
cepenHii JiaMeTp IUIIMH 3HOCY 3a 4ac T =4 roja. npu
HOpMalTbHOMY HaBaHTaxxeHHI Ha 3 Kynbku N = 300 H (na
omHy KynbKy N;= 123 H), gucmo o00epTiB BepxHBOI
Kynbki 1440 3a xBununy (dactora obepranms £ =24 ¢™),
YHUCJIO TIOBTOPHUX JOCIIIIB 3.

4. IInaHyBaHHA eKcIIepUMEHTY. BukopuctoByBanu
LUEHTPAIbHUIM KOMIIO3UILIMHHUI pOTOTa0EIbHUI IU1aH
JpYroro MOPAAKY Uit 4OoTUpboX (akTopiB [39-41]:
macoBoro  Bmicty cipku  (S)  (X;), BMicty
mudeHinTioce40BUHN (ADPTM) (X2), BMICTy
tpudenindochiny (TPD) (X;), Bmicty OeH30TpHA3OITY
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Tadanus
dakropi i piBHI BapitoBaHHS
Kinpkicui Bwmict koMmnoHeHTiB, Mac. %
(hakropu S (X)) | AdTM | ToOD BTA
(X2) (Xs) (X4)
OcHOBHHI 6 1,7 0,9 0,9
pisess (0)
InTepBan 2,5 0,75 04 0,4
BapirOBaHHS
BepxHiit 8,5 2,45 1,3 1,3
piBeHs (+1)
Hwxniit 3,5 0,95 0,5 0,5
piBens (-1)
Topimas 11 32 1,7 1,7
«3ipKOBa
Toukay (+2)
JlomimHs 1 0,2 0,1 0,1
«3ipKoBa
Toukay (-2)

(BTA) (X4). ®axropu i piBHI BapitoBaHHS NpPUBEIEHI B
tabmuui. B sxocti ¢ynkuii Biaryky VY, BuOpaHuii
nmiameTp twsiMH 3HOcy (MM) (it mapu crams HIX-15-
cranp LIX-15). Mozenb excriepuMeHTy — IOJIHOM 2-TO
mopsiaky. [limoresy mpo 3HAYYMICTh KOe(IIieHTIB
MOJIEJTi TIEPEBIPSUTH 3a TOTIOMOTOI0 KpuTepiro CThIO/IeHTa
[42], (me3Hauymi Koe(illieHTH MOPIBHAHO 3 ITOMILTKOIO
EKCIIEPUMEHTY  BIAKMIaNX 3 pIBHEM  3HAYYIIOCTI
0 =0,05), angekBaTHICTH MOHENI Ha PiBHI Auchepcii
BIZIHOBJIEHHS! 3 piBHeM 3Hauymiocti o = 0,05 nepeBipsuin
3a jornomoroto kputepist Pimepa [40, 42].

II. Pe3yabTaT T2 00rOBOpPEHHS

Ilicns  peamizamii TmiIaHy  eKCIIEPUMEHTY  Ta
CTaTHCTUYHOTO aHAJII3y OTPUMAHO a/IeKBATHE PIBHAHHSA B
KOJIOBHX BeJIMYMHAX (PaKkTOPIB y BUTIISIL:

VY, =0,674 —0,026X; — 0,026X, + 0,053X, + 0,06X,X, —
—0,04X,X,4+0,0798X5X4—0,038X,X4—0,049X ,*+0,02X,>
(1)

AHamni3 ozepXaHUX pIBHAHB 3a  JIOTIOMOTOIO
iHBapiaHTIB O3HAYCHHS LEHTPY (GirypH Ta BUAY ITOBEPXHIi
[40] moxazaB, mO0 mANA OiaMeTpy IDIIMH  3HOCY
3ajeXHOCTI (PYyHKIIT BiATYKY BiIl TPbOX (akTOpiB MpH
¢ikcoBaHOMY 3HAuUeHHI dYeTBepTOrO (pakTopa MaKTh
BHTIJISIT IBOTIOPOKHUHHUX T1iepOOIOiIiB.

[Ipu BUOOPI ONTUMANIBLHUX MapaMeTpiB MOOYI0BaHO
nBoBUMIpHI mepepisu  ¢yHkuii  Bigmryky (1) mpum
(ikcoBaHOMY 3HA4YCHHI NBOX (DAKTOPIB, IO A€ 3MOTY
ollep)KaTH  YSABJEHHS NP0 3aKOHOMIPHOCTI  3MiHH
KpHUTepilo onTuMizalii npu BapitoBaHHI Qakropis. s
1bOro, 3a(iKCyBaBIIM KOXXEH 3 (PAKTOpIB Ha INEBHOMY
piBai (-2; 0; +2), BU3HAYEHO KOOPJIMHATH HOBOTO

HEHTPY S, KYT MOBOPOTY HOBHX OCEH KOOpAWHAT O i
MEPEeTBOPEHO OJepaHe piBHAHHA perpecii (1) B
KaHOHIYHI Y BUTJIALI:
V-Vs = BjjX;* + BiX/ ()
Oneprkainy HaCTYIHI Pe3yIbTaTH:
npu X5=-2; 0; +2 i X4=0: S (0,1; 0,5); 0=-20,5";
V-0,666=-0,0602X,> + 0,0312X,° 3)
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npu X5=0 i X;=-2: S (-0,1; -1,1); 0=-20,5"
v-0,5379=-0,0602X,> + 0,0312X,>

npu X5=0 i X;=+2: S (0,25; 2.2); a=-20,5°;
V-0,6558=-0,0602X,> + 0,0312X,°

npu X,=-2; i Xo=0: S (-1,7; 0); a=45,
v-0,53=0,0399X5” - 0,0399X,>

npu X,=0; i X,=0: S (-0,7; 0); a=45,
V-0,674=0,0399X5” - 0,0399X,

npu X;=+2; i X,=0: S (0,3; 0); =45,
V-0,426=0,0399X5” - 0,0399X,

npu X,=0; i X,=-2: S (-1,6; 0); a=45;
V-0,806= 0,0399X5” - 0,0399X,’

npu X,=0; i X;=+2: S (0,3; 0); a=45";
V-0,702=0,0399X5” - 0,0399X,>

mpu X,=-2; 1 X3=0: S (3,2; -11,6); a=19,60;
V+0,1745=-0,0561X,> + 0,0071X,>

npu X,=0; i X5=0: S (1,3; -3.9); a=19,6"
V-0,5535=-0,0561X, + 0,0071X4>

npu Xo=+2; 1 X5=0: S (-0,6; 3,8); a=19,6";
V-0,6317=-0,0561X,> + 0,0071X,>

npu Xo=0; i X5=-2: S (-2,7; 5,9); a=19,6°;
V-0,3953=-0,0561X,> + 0,0071X,*

npu Xo=0; i X5=+2: S (5,3; -13,7); a=19,6%
V+0,8484=-0,0561X,> + 0,0071X,

npu X,=-2; i X5=0: S (3,5; -0,2); a=-31,1°;
V-0,264=0,0315X,” - 0,0115X,

mpu X;=0; i X5=0: S (1,4; 0,8); a=—31,10;
V-0,6766=0,0315X,% - 0,0115X,’

npu X,=+2; i X5=0: S (-0,7; 1,7); a=-31,1°;
V-0,3693= 0,0315X,% - 0,0115X,’

npu X,=0; i X5=-2: S (-2,8; -3,6); a=-31,1%;

@)
6)
©)
™
®)
©)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)

C(TO®) = 0,9%; C(BTA) = 0,1%
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V-0,9043=0,0315X,% - 0,0115X,° (19)
npu X,=0; i X5=+2: S (5,6; 5,2); a=-31,1%;
V-1,1546=0,0315X,% - 0,0115X,> (20)

Ha puc. 1 300paxeHo n1BoBUMIpHI nepepizu QyHKii
BIATYKY JiaMeTpy IUISIMU 3HOCY Juisi mapu cranb LX-15
— cranp HIX-15 Bin Bwmicty cipku C(S) (%) Ta
mudeninriocedoBunn C(ADPTM) (%) npu dikcoBanux
3HaueHHAX BMmicTy Tpudenindochiny C(TDPD): 0,1%
(X5=-2); 0,9% (X3=0); 1,7% (X3=*2) i 6beH30TpHA30TY
C(BTA): 0,1% (X4 =-2); 0,9% (X4=0); 1,7% (X4=+2).

AHaii3 X mepepi3iB Mpu MiHIMATEHOMY 3HA4YeHHI
BMicty BTA Ta C(T®®)=0,9% (puc. la) mokasye, mo
MiHIMaJIbHI ~ 3HaY€HHS  JiaMeTpy  IUBSIMH  3HOCY
CIOCTEPIraloThCs MpH HU3bKOMY BMIcCTi cipku (1-2 %), a
TaKOX IPH BUCOKOMY BMICTI CIpKM Ta HH3bKOMY BMICTI
JDTM. OyHkuist BiAryky He 3ayieuTh Bin dakropa X,
npu C(ADPTM) > 1 % i Hu3bKOMY BMICTI CIpKH Ta HpHU
C(ADPTM) < 1% i BUCOKOMY BMICTI CIpKH.

OnnovacHe 30inpLIeHHS 3HadeHb (akTopiB X; 1 X,
NPUBOJWUTH 10 30UIbIIEHHS 3HaueHb (YHKIII BIATYKY,
1110 BKa3y€ Ha B3a€EMOJIIO TaHUX (DaKTOPIB.

[Ipu Bucokux 3HaueHHsX BMicTy JOTM (>2%) ta
cipku (>6%) miamerp mIsIMH 3HOCY Bix ¢axropa X; He
3anexuTh. 30umeimeHHs BMicty BTA mpuBomgute [0
3MIIIEHHsI HOBOTO IIEHTPY B CTOPOHY OLIBIIOTO BMICTY
cipku Ta maudeninTiocedoBuHn (puc. 10); MiHIMaNbHI
3HaueHHs  QYHKII{  BIATYKy — 30UIbIIYIOThCSA,  a
MaKCHMaJIbHI 3MEHIIYIOThCS. [Ipu 30imbllIeHHI BMICTy
BTA Bix 0,1 mo 0,9% xapakrep 3aJeKHOCTEH HE
3MIHIOETBCSI, ajle pO3LIMPIOETBCS AUISIHKA, Ha SKid
(yHKIIS 1Tl He 3aJIeKUTh Big X, MPH BUCOKOMY BMiCTi

C(T®®D) = 0,9%; C(BTA) = 0,9%
C(TO®) = 0,1%; C(BTA) = 0,9%
C(T®®D) = 1,7%; C(BTA) = 0,9%
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Puc. 1. JIBoBumipHi mnepepizum (yHKUIT BIATYKY
JiaMeTpy IUIsiMH 3HOCy Juis mapu cranp HIX-15 —
cranp IX-15 Big Bmicty cipku C(S) (%) Ta

mudenintioceyopuan C(APTM) (%)  npm
(bikcoBaHMX 3HAaYECHHIX BMicTy Tpudeniadocdiny i
OeH3oTpHazoy.

Ha xpuBux piBHUX 3HaYeHb (YHKIII BiATYKY
HaBE/ICH] BETMYMHU J[iaMeTPy IUIIMHU 3HOCY, MM.
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CIpKH.

[pu 30inbiienni Bmicty BTA no 1,7 % koopaunatu
HOBOTO LIEHTPY 3HAXOZAThCA 3a MEXaMH (HaKTOPHOTO
npocropy (puc. 1B). [Ipu n1poMy MakcuMasbHI 3HAYCHHS
¢yHKkIil  BiAryKy 30UMbIOYIOTBCS, a 1X  JIUIsSHKA
po3UIMproeThesl. MiHIMaNbHI 3HAaYEHHS JiaMeTpy IUISIMU
3HOCY B 30UnbIIy0THCS 1,7 pasa (y nopiBHsHHI 3 puc.la)
1 crocTepiraloTbcss NpPU BHCOKOMY BMICTI CIpKH He
3anexHo BiJ BMicTy JIOTM. [Ipu HU3bKOMY BMICTI CipKH
TaKUX 3HayeHb (YHKLIT BIAryKy MOXKHa JIOCSITTH TiTBKH
npu MakcumainbHoMy BMicTi IOTM (~ 3 %). OnnouacHe
MIOCTYTIOBE 301IBIICHAS BMICTY cipka Ta
TUQPEHIITIOCEUOBHHA Yy KOMIIO3HIlI TMPHBOAUTH [0
3MEHLICHHS iaMeTpy IUIIMHU 3HOCY.

[pu 36inbmenHi BMicTy Tpudenindocdiny Big 0,1% no
1,7% Tta Hesmiraomy BMmicTi BTA 0,9% (X4 = 0) Burmin
mepepisiB He 3MIHIOETHCS, II0 CBIMYMTH HPO OLTBIIHIA
BruiuB BTA Ta #ioro B3aemognii 3 TOD na miamerp rismMu

C(S) = 1%; CA®TM) = 1,7%
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3H0CY (pHcC. 16), HiX camoro TO®. lleit BHCHOBOK
MIATBEPIKYETHCA XapaKTEPOM 3aJeKHOCTEH Ha pHC.2.
IMIpu C(BTA)=0,9% cnocrepiratlotbCsi JiHII PIBHUX
3Ha4YeHb QYHKLIT BIITYKY, SKa HE 3aJIeXKUTh BiJ X3.

Ha puc. 2 300paxxeH0 JBOBUMIpHI niepepi3u (yHKIT
BIATYKY JiaMeTpy IUIsIMU 3HOCY Juisi mapu cranb [IX-15
— cranp LIIX-15 Bix Bmicty Tpudeninpocoiny C(TOD)
(%) ta O6ensorpuazony C(BTA) (%) mpu QikcoBaHUX

3HaueHHsAx BMicty cipku C(S): 1% (X;=-2); 6%
X;=0); 11% X;=+2) 1 nudpeHINTIOCCHOBUHH
C(ADPTM): 0,2% (Xo=-2); 1,7% (X,=0); 3,2%

Ananiz umx nepepisiB mokasye, mo mpu X; =-2
(puc. 2a) MiHIMaNTBHI 3HAYEHHS AiaMeTpy IUIIMH 3HOCY
CIOCTEpIraloThCsl NPU HU3bKHUX 3HaueHHsX BMicty BTA
Ha IIMPOKIK JUISHLI (PaKTOPHOTO MPOCTOPY 32 BMICTOM
TDO Ta npu HuzpkoMy BMicTi TOD Ha mupokii ALISHII
(hakropHOro mpoctopy 3a Bmicrom BTA. 30inbiieHHS

C(S) = 6%; C(ADPTM) = 1,7%
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Puc. 2. JIBoBumipHi mepepism (yHKUIT BIATYKY
JIiaMeTpy IUIIMH 3HOCY aist mapu crtanb HIX-15 —
crame IIX-15 Big BMmicty Tpudeninpochiny
C(TDD) (%) Ta 6enzorpuazony C(BTA) (%) mpu
(bikcoBaHMX  3HAYEHHSIX  BMICTy  CipKH i
TU(CHIITIOCCUOBHHU.

Ha xpuBHuX piBHHX 3HaueHb (yHKUIi BIiATyKYy
HaBEeJICHI BEJIMYMHH JliaMeTpy IUISIMH 3HOCY, MM.
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3Ha4YeHb (pakTopa X, MPUBOAUTE O 30UTBIIEHHS (QYHKIIT
BIITYKY.

[Tpu 36inbmeHHi BMicTy cipku a0 6 % MiHIManbHI
3HaueHHs (QYHKWIT 1Tl 30UIBLIYIOTBCS, 1X JAUISHKA
3BYXKYEThCS, ajJi¢ XapaKTep 3aJeKHOCTI HE 3MIiHIOEThCS
(puc. 20). JIiHii piBHUX 3HaueHb JiaMeTpy IUIIMH 3HOCY,
skuil He 3anexuth Bing Bmicty BTA, 3cyBarorbes B
cropony Oinbioro Bmicty TO® y xomnosumii. Takuit
K€ 3CYB CIIOCTEPIraeThCst Uil KOOPJHMHAT HOBOTO LIEHTPY
mpyu  30UIbIIEHHI BMiCTy Ccipku. 3 pwuc. 10 BHIHO
B3aeMonit0o MiX (akropamu X3 Ta X4 OJHOYACHE IX
30UIPIICHAS TPUBOMUTH OO0 30UIbIIEHHA  (QYHKIIi
Biaryky. Kpim toro npu minimansHoMy BMicTi TOD ta
Bucokomy BMicTi BTA 3’sBisieTbcsi NUISHKA HU3BKUX
3HaueHb (yHKUIT 1T, sKa PO3MIMPIOETBCS IPU
30utbiieHHi BMicTy cipku g0 11 % (puc. 2B). Ilpu
C(S)=11% wmiHiManbHi 3Ha4YeHHs MAiaMeTpy IUISIMU
3HOCY 3MEHIIYIOThCA B 2,5 pa3u.

TakuM uYnmHOM, MiHIMaNbHI 3Ha4YeHHS QyHKIIT
BIJTYKY XapaKTepHi 11l KOMIIO3UIIH 3 HU3bKHM BMiCTOM

CA®TM) = 0,2%; C(TO®D) = 0,9%
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Puc. 3. JIBoBuMipHi

BTA i Bucokum BmictoM TOD abo, HaBIaKH, 3 HU3bKUM
BmictoM TO® i Bucokum BmictoM BTA. MakcumanbHi
3HaUeHHs [JiaMeTpy IUBIMH 3HOCY XapakTepHI IpH
Hm3bkomy BMmicti BTA 1 Td®. Ilpu ogHouacHOMY
301IBIIEHH] BMICTY IMX KOMIOHEHTIB y KOMIIO3MIII J0
0,9% 3HaueHHs1 GYHKUIT BIATyKY 3MEHIIYIOTHCS, a TIPH 1X
30inbiieHHi Bix 1 1o 1,7% - 301b1IyroTHCS.

[pu wminimampaOoMy BMmicti JOTM i C(S)=6 %
(puc. 2r) xapakTep 3aJIeKHOCTI TakMid caMuid, SK 1 Ha
puc.2a. MiHiMalbHI Ta MakCUMaJlbHI 3HaYE€HHS JliaMeTpy
IUIIMA 3HOCY Tpu 1boMy Oimbmmi. [Ipum 30inpmienHi
BMmicty JOTM <xapakrep 3alle)KHOCTI 3MIHIOETBCS:
MiHIMaJbHI 3HaUeHHs1 QyHKILIT BIATYKY 30UIBLIYIOTHCS, a
MaKCHUMAaJIbHI — 3MEHIIYIOThCS.

MiniMaJibHI  3HAYEHHS [JiaMeTpy IUISIMH  3HOCY
XapakTepHi Ui KOMIIO3UIli# 3 HU3bKUM BMicToM BTA i
BUCOKUM BMicTOM T®® abo, HaBmakuh, 3 HU3BKUM
BMmicTroM TO® i Bucokum Bmictom BTA.

MakcumarnbHi 3HAYCHHS ¢GyHKIil BIITYKY
CIIOCTEPITAOTECA  JUISI  KOMIIO3UIIH 3 MiHIMaTbHUM

CAD®TM) = 1,7%; C(TO®) = 0,9%
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nepepizn  QYHKUIT BIATYKY

JiaMeTpy IUIIMA 3HOcy anst mapu crans LIX-15 —
cranp HIX-15 Bing Bmicty cipku C(S) (%) Ta
oenzorpuazony C(BTA) (%) mnpu dikcoBanux

3HAYCHHAX

BMiCTy nmudeHinTiocCeYOBUHN 1

TpudeHinochiny.

Ha xpuBmx piBHHX 3Ha4YeHb (YHKIII BiATYKY

HaBE/ICH1 BEMYMHU J[IaMeTPy IUIIMHU 3HOCY, MM.
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BMicToM KommoHeHTiB T®PD 1 BTA. Opgaouacue
30UIbIICHHS BMICTY LUX KOMIIOHEHTIB MPUBOJHUTH [0
HE3HA4YHOTO 3MEHIIICHHS, a Jlayi — 30UIbLICHHS AiaMeTpy
wissMu  3Hocy. Ilpu 3mini Bwmicty cipku 1 JOTM
KOOpJMHATH HOBOrO LEHTpY BimHocHO BMmicty BTA
He3MiHHI. 3a puc. 2 (a-1) MOXKHA 3pOOMTH BUCHOBOK IIPO
OJTHAKOBHI Xapakrtep BIUUBY BMicTy cipku i JJOTM Ha
¢yHKIIIO BIATYKYy, HpOTe [JiaMeTp IUIIMH 3HOCY €
YYTJIMBIIINM J0 3MiHH BMICTY CIPKH Yy KOMIO3HIIT.

Ha puc. 3 300paxkeHo 1BOBHMIpHI nepepizn QyHKii
BIITYKY OiaMeTpy IUIIMH 3HOCY Iutd mapu cramb [IX-15
cramp IIX-15 Big Bwmicty cipku C(S) (%) 1
6ensorpuazoiry C(BTA) (%) mpu (ikcoBaHIX 3HAYEHHSX

BMmicty  mudeninrioceuoBunn  C(ADTM): 0,2 %
X2=-2); 1,7% (X,=0); 32% (X;=+2) Ta
tpudenindochpiny C(TOD): 0,1% (X;=-2); 0,9%
(X3=0); 1,7% (X5=+2).

Ananiz 1ux nepepi3iB  Mokasye, 10  IpHU
C(ADPTM)=0,2% (puc.3a) MiHIMATBHI 3HAYCHHSA

JiaMeTpy IUISIMH 3HOCY CIIOCTEPIraloThesl IPH BUCOKOMY
BMicTi cipkn 1 He 3anexarb Bin Bmicty BTA. Ilpm
HU3BKMAX 3HadeHHsAX BMicTy BTA 3HadueHHs QyHKII
BIATYKY HE 3aJIe)KaTh BiJl BMICTY CipkH Ha aALtHLI 1-6 %.
OpnodacHe 30impmenHs Bmicty BTA 1 3MeHmeHHS
BMICTY CIPKM NMPHBOANTH A0 30ULIbIICHHS (GYHKIIT L.
IIpu 36impmenni Bmicty J®TM (puc. 36) xapakrtep
3aJI€)KHOCTI HE 3MIHIOEThCSA, MaKCHMAaJbHI 3HAYEHHS
JiaMeTpy IUIIMH  3HOCY  3MEHInyroThes.  JlisiHKa
MiHIMQJIBHUX 3HaueHb (YHKIIT BIATYKY 3’SBISETHCS NPU
HU3bKHX 3Ha4yeHHsx BMmicTy cipku 1 BTA. Ilpu
30inmbmenni Bmicty JA®TM nmo 3,2% (puc.3B) ns
JIUITHKA PO3LIMPIOETHCS 1 3aJeKHICTh (DYHKINT Mili Bix
X4 3MeHOIyeThes. Tak, IpU MaKCHMAIBHOMY BMICTiI X,
Ta BMicTi cipku 1-4 % (puc. 3B) miameTp IUIAMH 3HOCY HE
sanexuth Big BMmicty BTA. Ilpm 30inpmieHHI BMicTy
cipku Ta 3MeHmeHHI BMmicty BTA 3HauyenHs ¢GyHKuil
BIATYKy 30iMBHIYIOTBCS, a i MakCHMaibHI 3HAYCHHA
cnoctepiratorscst pu C(S) = 8-11 % 1 HU3BKOMY BMICTI
BTA B xommno3uuii. Ilpu pi3HUX 3HAYEHHSIX BMICTY
JOTM HOBUH UEHTP JIGKHUTH 3a MEKaMH (PaKTOPHOTO
MpOCTOpY, ane 30UIbLICHHS X, MPHUBOAMTH JO 3MIiHH
3aNeKHOCTI PYHKIIT i Big X Ta Xy.

[Ipn  miniManeHOMy  BMmicTi  TOD
MiHIMQIBHI ~ 3Ha4eHHA  JlaMeTpy  IULIMH
CIIOCTEpITa€ThCSI TPH BHUCOKOMY BMICTI CipkH Ta
Oernzotpuazomy. OmHOYacHE 3MCHIICHHA iX BMICTY
MIPUBOAXTE 10 30inbmeHHs GyHKIIT miii. [Ipn Hu3pKOMY
BMICTI CIpKH JiaMeTp IUIIMH 3HOCY HE 3aJIe)KUTh BiJ
BMmicty BTA, a npu Huzpkomy Bmicti BTA mniHil piBHEX
3Ha4eHb (PYHKIIT BIATYKY CHOCTEPIraloThCsl Ha IIHPOKIN
nutsHI - akTopHoro mpoctopy X;. I[lpu Bucokomy
BMicTi cipku 30inbmienHs Bmicty BTA mnpuBoauTh 10
3MEHILECHHS JliaMeTpy TUIIMH 3HOCY.

[pn 30inbmenni Bmicty TOD (puc. 30) xapakrep
3aJIKHOCTI 3MIHIOEThCs. MiHIManbHi 3HaYeHHs QyHKii
BIITyKy 30UTBIIYIOTBCS B 2 pa3sd, a MaKCHMAalbHi
3HA4YCHHS Maihke He 3MiHIOIThCS. [Ipu 1IboMy MiHIMyMH

(puc. 3r)
3HOCY
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(yHKII{ BiOTyKy CHOCTEpIraloThCsA NPH MiHIMAIbHUX
3HaYCeHHAX X; 1 X4, a iX 30iIbIICHHS TPUBOIUTH IO
30impmeHHs ¢yHKmii mini. [Ipm MakcumambHOMY BMICTI
CIPKH y KOMITO3HIIi] iaMeTp IUIIMHU 3HOCY HE 3aJIeKHUTh
Bix BMmicty BTA.

[Tpu 36inbmienHi BMicty TOD mo 1,7 % (puc. 3x)
MOCNA0IIOEThCA 3ANIKHICTh (QYHKUIT BiAryKy Big X,
ocobmmBo B Mexax C(S)=1-7%. 30inpmeHHs X4
NPUBOJUTE 10 30imbIeHHs GyHKuil nini. I[Ipun HU3pKOMY
BMmicti BTA (<0,3%) crniocrepiraerbesi MUpoKa AUISHKA
MiHIMATFHUX 3HAYCHb AiaMeTpy IUIIMH 3HOCY Ha BCIH
numgHIi - (akTopHOrO  TmpocTopy  X;. Hdma  Beix
pO3TISIHYTHX BUNAAKiB (puc. 3) KOOpAWMHATH IEHTpa
3HAXOAAThCA JAJIEKO 3a MEXaMH (DPaKTOPHOTO IPOCTODY.
I[Ipu 36impmenni Bmicty TOD Bim 0,1 mo 1,7%
(puc. 3r,6,n) wa guani, ge  C(BTA)=0,9 %
CIOCTEpIraloThCsl JiHIi PIBHUX 3HaueHb (YHKUiH wLimi,
0 BKa3ye Ha BiACyTHicTh BBy TO®D Ha niamerp
IUISIMH 3HOCY TIpH TaHOMYy BMicTi BTA.

Ha puc. 4 300paxeHo n1BoBUMIpHI nepepizn QyHKuii
BIATYKY JiaMeTpy IUISIMU 3HOCY Juis mapu cranb LIX-15
crame HIX-15 Bim BMicTy audeHINTIOCEYOBUHU
C(ADPTM) (%) i1 Oenzorpmazomy C(BTA) (%) mpum
¢ikcoBannx 3HaueHHAX BMicTy cipku C(S): 1% (X, = -2);
6% (X;=0); 11% (X;=+2) Ta Ttpudeniadochiny
C(TOD): 0,1% (X53=-2); 0,9% (X53=0); 1,7% (X53=1+2).

I[Ipn  wmiHiMampHOMY  BMicTi  cipkm  (puc. 4a)
MiHIMaJbHI 3HaueHHs1 QyHKLIT BIII'YKY CIIOCTEPIraroThest
JUTSE KOMIO3HUIIiH 3 BUCOKAM BMicToM JIOTM i HU3bKUM
Bmictrom BTA. Ilpu ongHouacHoMy 30imbleHHI X 1
3MEHIIeHHI X, 3Ha4YeHHs JAiaMeTpy IUIIMH 3HOCY
30UTBIIYIOTECS, TOOTO BU3HAYHHUM BIUIUB Ha (DYHKIIiIO
miri Mae B3aemopis maHuX (QakropiB. KoopawHaTtm
HOBOTO IIGHTpa 3HAXOAATHCS 3a MeXamu (HaKTOPHOTO
npoctopy. [lpm 30inpmeHHI BMicTy cipku (puc.40)
XapakTep 3aJeKHOCTI 3MIHIOETHCSI, MiHIMAJIbHI 3HAYCHHS
IiaMeTpy IUIIMH 3HOCY 30UIBIIyIOTBCA B 2 pa3d, a
MaKCHMallbHI 3MEHIIYIOThCS. MIiHIMabHI  3HAYCHHS
¢ynkuii Biaryky cnocrepiratoteest npu C(BTA) =0,1-
0,15% 1 C(IDTM) = 0,2-1,2 %. OnHouyacHe 301IbIICHHS
X, 1 Xy npuBOIUTH 10 30UIBIICHHS 3HAYCHb (YHKIIIT
Biaryky (mo C(BTA)=0,9%). Ilpu 30inbmenHi
C(bTA) > 0,9% piamerp IUIIMH 3HOCY 3pOCTa€ NpU
onHouacHomy 3MmeHmeHHi C(JADTM).

[Ipy MakcUManbHOMY BMICTI CIpKM HOBHH IIEHTP
3MIITY€ThCA B CTOPOHY MEHIIHX 3HAYCHb X i OLIBIINX
3HaueHb X4 (puc.4B), MiHIMambHI Ta MaKCHMAaJbHi
3HAYCHHA JiaMeTpy IUIIMH 3HOCY 3MEHIIYIOTHCS.
JinsHka MiHIMaTbHUX 3HaYeHb (yHKHIi  BIATYKY
CIIOCTEPITaIOThCSl MPH HU3BKUX 3HAYCHHAX X, 1 IS
IIMPOKOi IUIAHKH (akTopHOro mpocTopy X4 Ilpm
301IbIIeHH]I X, 3Ha4eHHs (QyHKLIT BIATYKY 30UIbIIYETHCS
1 Maixke He 3alekuTh Big Xy [Ipu MakcUMaIbHOMY
BMicTi X, 3MCHIICHHS X4 MPHUBOAWUTH 10 301TbIICHHS
3HACCHb (PYHKITIT IiTi.
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[Tpu miniManeHOMY BMicTi TOD (puc .4r) MiHIMyM
JiaMeTpy IUISIMU 3HOCY CIIOCTEPIraeThCs MPU BHCOKOMY
Bmicti JJ®TM i BTA. OpHouacHe 3MEHIIEHHS IIHMX
(axkTopiB NPUBOAMTH 10 30UIbIIEHHS (YHKUIT BIITYKY.
[Ipy HU3BKHMX 3HAYEHHSIX X4 MiaMeTp IUIAMHU 3HOCY HE
3anexuts Bin BMicty JIDTM. [pu 30inbmeHH] BMiCTY
TOD (puc.40) nginsgHKa  MiHIMAJIBHUX  3HAYEHb
3MIIIy€eThCS B CTOpOHY HHM3bKOro BMmicty IDTM i BTA.
Maxkcumymu ¢yHKIIT nii 36inbeiyrorscs B 1,3 pasu.

[lpny wMakcumampHUX 3Ha4YeHHAX Xz (puc. 4x;)
MiHIMalbHI ~ 3HA4YeHHSA  JiaMeTpy  IUIIMH  3HOCY
CIIOCTEPIraloThCs NPU HU3BKHX 3Ha4YeHHAX X4 (< 0,3%)
Uit Beiel  aiisHKM - akTOpHOro  mpoctopy  Xs.
30inblieHHs X4 NPUBOJMUTH 10 30UIbIIEHHS (GYHKINT i,
npu C(BTA)<1,3% Big X, BOHaA He 3aJIEKUTE.
MakcumanbHi  3HAUCHHS JiaMeTpy IUISIMH  3HOCY
CIIOCTEpIraloThcs NpH MakcumainbHoMy BMicti BTA i
HusbkoMy BMicti JJOTM. Koopaunatn HOBOTO LEHTPY
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mepepism  QYHKIIT BIOTYKY

miaMeTpy IUIMH 3Hocy uia mapu cranb LIX-15 —
cranp 1IX-15 Bin BMicTy Anu(eHIITIOCEHOBUHU
C(ADPTM) (%) ta 6enzorpuazony C(ADPTM) (%) npu

(bikcoBaHUX

3HAYCHHSX BMICTY cipku i

Tpudeninpocdiny.

Ha xpuBux piBHUX 3Ha4eHb (QYHKUII BIATYKY

HaBEeJICHI BEIMUYUHH JiaMeTpy IUIIMHU 3HOCY, MM.
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BucunoBkn

1. BcranoBneHo, mo MiHIMaIbHI 3HAYEHHS diaMeTpy
wriMad  3Hocy crami LIX-15 cmoctepiratoTecs mpu
HU3bKOoMy BMmicti cipku (1-2 %), a Takox mpu il

BHUCOKOMY BMICTI Ta HHU3BKOMY BMICTI
mudenintiocedyoBunn  (JJOTM). 3nadenns ¢yHxmiii
BIATYKy He 3ajexuth Bin ¢akropa X, 1pu

C(ADPTM) > 1% 1 Hu3bKOMY BMICTI CIpKM Ta HpHU
C(ADPTM) < 1% 1 Bucokomy BMmicTi cipku. IIpu BHCOKHX
3HayeHHsX Bwmicty JDPTM (>2%) ta cipku (> 6%)
JiaMeTp IIsIMU 3HOCY BiJ pakTopa X| He 3aJICKHUTb.

2. BcranoBiieHo, mo MiHIMaibHI 3HaueHHs (QyHKIIi
BITYKY XapaKTepHi ISl KOMITO3UIIHA 3 HU3BKIM BMiCTOM
oemsorpuazomry  (BTA) 1  BHCOKMM  BMicTOM
tpudenindochiny (TOD) abo, HaBHmaKW, 3 HUZBKUM



3HOLIYBaHHS METAJIYHUX ITOBEPXOHB ITPH MAIIEHHI MOJi KOMIIOHEHTHUMH KOMITO3HUILIISIMH. ..

BMmicToM TDD i Bucoxum BmictoM BTA. MakcumanbsHi

3HA4YeHHS [JiaMeTpy IUIAIMH 3HOCY XapakTepHi IpH
Hu3bpKkoMY BMicTi BTA 1 TOO.
3. Bcranosiena BiJICYTHICTh BIUTUBY

tpudenindocdiny Ha AiaMerp IJISIMH 3HOCY NPU BMICTI
6enzorpuazony 0,7 %.
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The dependence of diameter of pattern of wear from concentration of components of oil composition based on
chemical-modification rape-oil is investigated for pair steel — steel.
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