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Kmouesbie cnosa: Gazoame Macia Ha(TeHOBOrO OCHOBaHWA, NakeT
NPUCAAOK, UCNbITaHWS

Komnanws M||Iers Oils (AHIAMA) 33HNMAETCA' BLIMYCKOM Macen Wwin-
pokoro KoTOpbie & Espony, B CTpaHbl
HOxHO# v CeBepHON AMepVKU. YunTbiBas 310, 6a308ble Macha HadTeHO-
8OO OCHOBAHIAR C NaKETOM n,mcaaok. nonyyenHsie 8 UHXN HAH Asep-

I 8 3101 Pupme. CornacHo

v dupmel Millers Oils, obpazely

KnaccumUMpoBan kak SAE 20W-30.
NaboparopHoe Tectvposanue macen 15W-40 nposouwmca B ueH-
e Fi fiic
(FVTR) (Tepmarus, Rostock). Tlo pesynbratam recmposanun 06pastios
macen FVTR GmbH 66110 CaenaHo 3aKkioueHve, Y4To Macna COOTBETCTBY-
10T BAKOCTHOMY KNacCy SAE 15W-40, no axcnayarauvoHHOMy Kaaccy
API 06pa3supt cooTeeTcTBYIOT KAACCY C1-4 1 MOIYT: GbiTh UCMIONL30BAHBI
BMecTo xnaccos CD, CE, CF-4 (
C TypBoHaARYBOM, C CoepXaHuem cepbl 05 % y Brilue), CG-4 u CH-4
(KA3CCh! AU3ENbHBIX MACen), 3T MACKa MOTYT NPETeHAOBATs Ha 0603HA-
ueHve C1-4 u C1-4 Plus (8 pBuvraTensx, 8 KOTOPbIX YXECTOUEHD! TPe6o-
BaHuA K BAKOCTHBIM
MMEIOT OfpaHUYEHHOR 3HaueHme obuwiel WenouHocTv Macha TBN).

The results of laboratory test of engine oil samples from Baku
petroleum
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Millers Oils (England) Company deals with the oil production of
a large variety, exported to the Europe, South and North America
countries as well. Considering this, the base naphtenic oils with
additive package obtained in the Institute of Petrochemical Processes.
of Academy of Sciences of Azerbaijan were underwent the tests in this
Company. According to the results, obtained by Millers Oils laboratory,
the sample was classified as SAE 20W-30,
Laboratory test of 15W-40 oils was carried out in the centre of

un

(FVTR) (Germany, Rostock) According to the testing results of FVTR
GmbH oil samples, it was justified that the ails correspond to SAE 15W= -
40 viscosity class, by the explojtation API samples correspond to €D
CE, CF-4 classes and can be used instead of CD; CE, CF-4'(quadruple;
turbo-charged diesel engines with 0.5 % and higher sulphur conten
€G-4 and CH-4 (diesel oil classes), these ones may pretend to'

and C1-4 Plus remence (in. the englnes with restricted requirement
for the sooti

value of Yot o alkall of TBN oﬂ)
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[YTIREEEA naften asash baza yag, asqarlar paketi, sinaq.

ingiltaranin Millers Oils sirkati Avropa, Conu-
bi vo §imali Amerikaya ixrac olunan genis ¢esidli
yaglarm istehsali ilo mosguldur [1]. Bunu nozera
alaraq Neft-Kimya Proseslori Institutunda (NKPI)
alinmug naften asasli baza yaginin osas gostaricils-
ri agqarlar paketi ilo birlikdo (52 Ne-li niimuna)
homin sirkatde yoxlanilmigdir (cadval 1). Bu
niimuno Baki neftlorindon alinmis baza yag:
(91.65 %) + Aclube V 5040 asqar1 (2.5 %) +
+PA-2600 (5 %) asqarlar paketi + CCK-400D
0.85 %-don ibarot torkibo malikdir.

CCS — soyugq firlanma imitatorunda tayin edil-
mis dinamik 6zliiliikdiir. Bu gostoriciya osasan
yag 20W kimi tosniflogdirilir, bu halda monfi
15 °C-do norma 9500 mPa -s-2 borabordir [2].

"High Temperature High Shear Rate" (HTHS),
yoni yiiksak temperatur — yiiksok yerinden torpat-
moya qars1 sabitlik. Bu smagin komayilo yagin
¢ox yiiksok temperaturda, kaskin soraitdo 6zliiliik
xassolori toyin edilir, yoni 20W mdovsiimi yag-
lar monfi 15 °C temperatura godor istifado edilo
bilor [3].

Sludge test — miiharrikdo amalo golon karbon
¢okiintiiniin miiayyon edilmasidir.

Aktiv elementlorin (P, S, Ca, Zn) miqdarina
goro yag JIVKOWJI, Sibi Motor, Magnum Su-
per, Shell Helix, ZIC A va b. girkatlorin istehsa-
Ii olan yaglarla eyni soviyyadodir [4]. Burada
Ca—0.18-0.246 %, Zn—0.086-0.193 %, P—0.08—

0.11 % arasinda doyisir, gostaricilorin eyni olma-
mas1 miixtolif sirkatlorin istehsali olan agqarlarin
istifado edilmasi ilo olagodardir.

Millers Oils sirkotinin aldigi naticolors asasen,
niimuno SAE 20W-30 kimi tosniflondirilib.

Niimunolorin {Q-spektri IQ-Furye spektromet-
rindo 700-4000 sm' dalga tezliklori diapazonunda
¢okilib.

Niimunolorin

[Q-spektrindo  CH, qrupunun

Xarici goruntisi

Cadval 1

Agiq qizilt rangda, soffaf Rong 2 vahid

|
["Suxlig, kg/m®:
| "15.5°C-do 912 2
| 20 oC-do - 910.2
; Kinematik zliiliik, mm¥s:
1 40°C-do 87.9 84.1
10¢ 10.9 11.0
Ozlilik indeksi 110 105 \
CCS, MPa 's:
-20 °C-da 18000 =
| Disecda 8469 -
1
| HTHS 3.06 -
!

L

Cokintiiniin amalo galmasi sinag (Sludge test)

Sinagdan kegir -

| Aktiv elementlorin migdan, %:

| P 0.11 -
I's 039 :
] Ca 0.48 -

Zn 0.13 L 2

C-H olagesinin deformasiya rogsino aid 1350-
1390 sm' sahosindo udma zolaglar1 mévcuddur.
14501490 sm' sahasinda olan zolaglar CH, qru-
punun C-H slagasinin deformasiya ragsine aiddir.
Bundan basqa, spektrlordo 1300 sm™ sahasindo
udma zolag miisahide edilir, bu zolaq CH qru-
punun C-H olagosinin deformasiya ragsins mox-
susdur. 2800-3000 sm™ sahesinds udma zolaqlart
CH, vo CH, qruplarmin C-H slagolorinin valent
rogsin daxildir. Spektrde homginin 700-900 sm!
sahasindo udma zolaglar1 miigahide olunur, bu isa
benzol halgasinin alkil avazedicisinin C-H slaga-
sinin deformasiya ragsino moxsusdur. 1600 sm™
sahosindo udma zolagi benzol halgasinin C-H
slagasinin deformasiya rogsino moxsusdur. 900—
1050 sm! sahosinds udma zolagi naftenlorin CH,
grupunun C-H olagasinin deformasiya ragsino
aiddir. Spektrdo C=O slaqasinin valent ragsina
maxsus 1700-1750 sm’' sahasindo zaif intensiv-
liya malik olan udma zolag: da miisahido olunur
(sokil).

Baza yagmin 1Q-spektrindon alinan moslumat
NKPi-do ¢okilmis PMR-spektrindon alinan mslu-
matla iist-listo diigiir.

Siirtkii yaglariin imumi inkisafinda yiiksok
ckoloji xiisusiyyatloro malik baza yaglarinin tat-
bigino ve uzunmiiddotli istismarina istiqgamotlon-
dirilmigdir [2, 5].

Miixtalif toyinatli siirtkii yaglarmin keyfiyyo-
tinin yaxsilagdiriimas: yiiksokkeyfiyyatli agqarlar
paketinin totbiqi hesabina deyil, eyni zamanda

Wavenumbers [1/cm]

Millers Oils laboratoriyasinda ¢akilmis nimunanin
iQ-spektri

baza yaglarinin xiisusiyyatlarinin doracasindan da
asihdir.

NKPi-do tarkibinda aromatik karbohidrogenla-
rinin migdart <10 % olan Baki neftlorindon baza
yag niimunalari alinmisdir [6].

Xarici agqarlardan (Belarus istehsali asqar-
lar paketi, ingiltors vo Yaponiya istehsali 6zlii-
liik agqarlari) istifada edorok dord niimuno SAE
15W-40 yagi hazirlanmisdir. Géstorilon yaglarm
keyfiyyat gostoricilori NKPi-da toyin edilmis vo
alman naticalor codval 2-do verilmigdir.

Gostorilon 15W-40 yag niimunasinin 100 °C-d>
kinematik 6zliiliiyti 12.5-15.9 mm?/s, Oi110-149.7,
oksidlosmoya qarst yiiksok stabilliys malikdir
(40 saat miiddotindo, 200 °C temperaturda ok-
sidlogmadon sonra ¢okiintiiniin migdari 0.12—

0.19 %-dir).
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Cadval 2

Gaostoricilor

Swnaq iisullary

Ne 201

Kinematik ozliilik. mm?/s:
100 °C-da 15.930 12.806 13.557 12.558 ASTM D 445
40 °C-da 149.690 103.250 91.561 95.780 ASTM D 445
Ozliilik indeksi 110.0 118.9 149.7 125.9 ASTM D 445
Sixhq, p3*, kg/m* 902.2 911.9 874.2 891.6 ASTM D 5002
Siiasindirma amsal 23 1.4932 1.4966 1.4780 1.4880 Metodika tizra
Sulfat kiilliiliyi, % 1.23 1.69 1.18 1.20

unalarin torkibi: Ne 200 — Baki neftlorindon alnmig M-8 baza yagt — 65 % + Lubrizol 15W-40 asqarlar paketi — 35 %;
Ne 201 — Baki nefilarindon alinmis M-8 baza yagi — 90.17 % + Belarus agqarlar paketi (PA-2600) — 5% + Aclube V-5040 &zliiliik ag-
Gan — 4 % + 0.83 % CCK-400D; Ne 228 — Baza ya@i (VHVI) v,,, — 6 mm?/s — 55 % + Baki neftlorindon alinmis M-8 baza yag -
15 % + Lubrizol asqarlar konsentrati (15W-40) — 30 %; Ne 229 — Baza yagt (VHVD) v, -6 mm?/s — 50 % + Baki neftlorindan alinmig
M-8 baza yagi — 15 % + Lubrizol agqarlar konsentratt Lubrizol (10W-40) — 35 %.

Cadval 3

Test metodu  Laboratoriya 200 Laboratoriya 201  Laboratoriya 228

Laboratoriya 229

Su tarkibi, mq/kq
(Karl Fiserin titrlomo DIN 51777 1216 2423 1296
iisulu)
TBN. mq KOH/q ASTM D 4739 109 92 114 9.0
TAN, mq KOH/q ASTM D 664 256 3.09 262 262
Sixhg. 15 *C-do. kq/m* DN ENISO 9043 9143 893.6 876.7
Kinematik dzliiliik, mm?*/s:
40°C-do DIN EN 16896 4685 10135 95.613 91.868
100 °C-da DIN EN 16896 15.591 12.660 12710 13607
Gelulik indeksi DIN 150 2909 109 119 129 150
H gostoricisi ASTM D 7946 744 732 751 744
Z:'L“]‘,:s“h”‘"“‘“ % DIN 51575 1.27 1.69 117 1.22
Elementlar, mg/kq: ICP OES
A1396.152 < <1 <1 <1
B 249.773 T <1 < T
Ba 230424 <1 < < )
Ca 315887 3300 4730 3090 3310
Cu 324.754 <1 <1 <1 <1
Fe 259.941 <1 <1 0 0
K 766.491 8 9 8 8
Mg 285213 4 13 3 4
Mn 257611 <1 ] pr =
Mo 202/095 <1 < <1 1
Na 588.995 <] <1 <1 <1
Ni 221,648 a <1 <1 <1
213618 959 1100 904 966
Pb 220.353 <1 <1 <1 <1
Sn 189.991 < <1 <1 <1
Zn 213,856 1100 1280 1030 1110

15W-40 yaginn laboratoriya sinagi Almaniya-

rennungsmotoren und Thermodynamik (FVTR)
min Rostock goharinda Forschungszentrum fiir Verb-

elmi-tadgiqat morkazinds hoyata kegirilmisdir.

FVTR GmbH miisssisasi energetik texnologi-
yalar sahosinda taninmis elmi-todqiqat morkezidir.
Morkaz beynolxalq todqiqat tomayiilliidiir, yiiksak
ekspert doracasine malikdir.

Cadval 3-do FVTR GmbH elmi-tadqiqat mor-
kozinda aparilmis dord motor yagi niimunssinin
sinagnin naticalori verilmisdir.

100 °C va 40 °C-do kinematik 6zliiliik, &zliiliik
indeksi (O1), sulfat kiillilitytt NKPi-nin gostori-
cilarine uygundur, elaco do olava sinaglar (Wa-
ter content — suyun miqdari, imumi golovi adodi
(TBN) vo iimumi tursu adadi (TAN) ipH-value —
tursu-golovi balansi, element torkibi — ICP OES)
aparilmigdir.

"Water content" smagi (DIN 51777) — Karl
Figerin kulonometrik titrloma tisuludur, niimuna-
do az miqdarda suyu (10 mqg-dan 200 mq-a qador
H,0), hamginin yagin parametrlorinin anomal do-
yiémesini toyin etmoya imkan verir. Rusiya stan-
dartlan sirasinda da, yaglar iigiin kulonometrik
titrloma tisulu méveuddur (TOCT P 542-81).

TBN (total base number) ASTM D 4739 iisulu
ilo toyin edilib, galovi xassoys malik yuyucu vo
disperslogdirici asqarlarin, hamginin yagn imumi
galoviliyini gostarir.

TAN (total acid number) ASTM D 664 iisulu
ila tayin edilib, turs vo golovi komponentlorin miq-
darim gostorir, onlarin miqdari ayriliqda da toyin
edilmis ola bilir. Toze yagn turs komponentlori
2zoif tursuluga malikdir, metalin korroziyasina ¢ox
da tasir etmir va imumi tursu adadi adlanir [7].

ipH-Value (ASTM D 7946) — Standard Test
Method for initial pH (i-pH) — value of Petroleum
Products — bu analiz sinaq miiddatinda turs mad-

doalorin migdarim vs onlarin tursulugunu tayin edir,
ipH gostaricisi yaglarmn islonmo miiddoti arzinda
keyfiyyatinin pislogmosini va turs komponentlarin

pargalanmasini (dissosiasiyasint) gostorir.

ICP OES (Inductively Coupled Plasma Opti-
cal Emission Spectrometer) induktiv bagh plaz-
ma optiki emissiya spektrometriya iisulu ilo yag
larindo aktiv lorin — kohnal
oleyhina agqarlarda plazma ilo induktiv bagh
metallarin kiitlo pay1 toyin olunmusdur. TOCT
13538-68 standartlar1 ilo normalasdinimis Ca,
Zn, Ba, P-da (Ca - yuyucu-disperslogdirici,
P — pargalanma oleyhino asqarin aktiv elementi-
nin miqdarini gostarir), bir sira basqa metallarin
elementlori toyin olunmugdur (Al, B, Cu, Fe, K,
Mg, Mn, Mo, Na, Ni, Pb, Sn). Toqdim olunmus
niimunalards yaglarin standart: ilo (FTOCT) miiay-
yan olunmus elementlorin migdari SAE 15W-40
(M-14T") yagina uygundur. Lukoil, Shell, Castrol,
Zic sirkatlorinin 15W-40 yaglarinda aktiv element-
larin kiitla pay1: Ca—0.092-0.281; Zn—0.09-0.13:
P — 0.096-0.169 %-dir. Metallarin miqdarinin
forqli olmast yaglarda miixtalif torkibli agqarlarin
istifadasi ilo alagadardir. Buna gora eyni saviyyali
istismar xassalorina malik olan yaglarda asqarla-
rin torkibi miixtalif ola bilar [2, 8].

Yag niimunalarinin FVTR GmbH torafindan
sinaqdan kegirilmasindon sonra yaglarin SAE
15W-40 6zliilitk sinfino aid olmasi haqda natica
alds edilib. API iizra istismar xassalorina gora bu
yag niimunalori Cl-4 sinfino aid olub, CD, CE,
CF-4 (dord takth turboiifiirmo dizel miiharrikla-
ri, kitkiirdiin miqdart 0.5 % olmagla), CG-4 vo
CH-4 (dizel yaglan) siniflorina aid yaglar kimi do
istifado edilo bilor. Bu yaglar CI-4 vo Cl-4 Plus
(yani hisin amala galmasina, ¢okiintilars, dzliilik
gostaricilorina talablorin daha sart olan vo timu-
mi galaviliys mohdudiyyatlor qoyulan miharrik
yaglar) kimi isaralonmaya do iddia eda bilarlor

[9).

nii 1

Bu is Azorbaycan Respublikasimin Prezidenti yaninda Elmin Inkisafi Fondunun maliyyo dastayi ilo
verina yetirilmisdir — Qrant Ne EIF-KETPL-2-2015-1(25)-56/26/4.
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