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WHCTUTYT HedTexumMnuueckmx NpoLieccos

KnioueBble €N0Ba: TPaHCMUCCUOHHbBIE MAacna, Npucaaka, naker

npucaaok, 6asosoe Macno.

TpaHCMUCCMOHHBIE Macna COCTaBAAKOT Okono 5 % ot obero

BbINYCKA CMA30YHbIX Macen. 3™ Macna obecneunBaloT cMasky uu-
AINHAPUYECKUX, CNUPANbHO-KOHUYECKUX U MNOUAHLIX nepejayd, K -

OTAENLHOW rPyNne OTHOCATCA Macia AR MMAPOCUCTEM aBTOMOGUAeH.
MpuBeaeHbI Pe3yAbTaTbl MCCNEA0BaHIA NO NOAYHEHWIO 3aryLUEHHbIX
TPaHCMUCCUOHHBIX Macen W3 MaCIAHLIX KOMMNOHEHTOB GakuMHCKuX
HegTeil ¢ NPUMeHeHMeM BASKOCTHBIX NPUCAAO0K ANOHCKOTO NPOM3-

BoACTBA (Aclube-V 4000, Aclube-V 5040 no LOT NO DE 6120452). =

[n 3arywieHvs 8 KauecTee OCHOBbI MCNOAL30BaAM 6a3osoe Macio
13 banaxaHckoii Hedu (1), u3 cmecn Hedreid (Il), a Taioke cmecs | u I
KOMNOHeHTOoB B cooTHoweHun 80:20 (Ill) ¢ Ao6asneHuem k 6a30BbIM
KOMNOHeHTaM 2.5-50 % Bbileyka3aHHbIX Npucagok. MpumeHeHu-
em 6a30BbIX MaCNAHbIX OCHOB U3 GakUHCKUX HedTeln N BASKOCTHBIX
MPUCaAOK MOXHO NO/y4aTb 3aryllieHHble TPAHCMUCCUOHHbBIE Macsa,
N0 $U3NKO-XMMUYECKUM CBOICTBaM HE YCTynaiolume 3apy6exHbiM
aHanoram.
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transmissiya yaglari, agqar, asqarlar paketi, baza
yagdu.

Obtaining thickened transmission oils from Baku petroleum
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Transmission oils comprise 5 % of total lubricating oils output.

They provide lubrication of cylindrical, spiral-conical and hypoid
gears; a separate group includes cars’ hydraulic system oils.
The paper deals with the results of investigation on obtaining
thickened transmission oils from Baku petroleum using viscous
Japanese additives (Aclube V-4000, Aclube-V 5040 LOT NO DE
6120452). For thickening, as a base were used base oil from
Balakhany oil (1), from oil mixtures (1), as well as mixture of land Il
components in the ratio of 80:20 (Ill) adding 2.5-5.0 % of above-
mentioned additives to the base oils. Applying base oils from
Baku petroleum and viscous additives enables to obtain thickened
transmission oils, which exceed foreign analogues by physical-
chemical properties. 3
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Siirtkii yaglarinin imumi istehsalmin 5 %-a
godorini transmissiya yaglan togkil edir. Silindr
va spiral-konik otiiriilmalarin yaglanmasim to-
min edon bu yaglar 100 °C-do orta kinematik
ozliiliiyiina gors alt1 sinfa (6, 9, 12, 18, 34 va
43), istismar xassalarina gors iss bes qrupa ayr-
lir (TM-1-TM-5).

Transmissiya yaginin ozliiliik-temperatur
ayrisinin az mailli olmasi iigiin ozlillik agqar-
lar1 yiiksak mexaniki va termik stabilliys malik
olmalidir. Molekul kiitlasi 3000-5000 arasin-
da olan agqarlar ssasinda yaradilan transmis-
siya yaglan kifayat qodor stabildir. Yaga 10 % -2
gador (yeyilmo sleyhina va siyrilmoys qarsi
(JI3 309/2), korroziya inhibitoru, depressiya
va kopiik sleyhina) asqarlar slava olunur [1-
3]. Biitiin fasillor iigiin nozerds tutulan trans-
missiya yaglar ikili némrs ilo ¢esidlonir: yani
SAE 80W-140, 80W monfi 26 °C-ds ozliilitytin
150 Pa-s oldugunu, 140 isa 100 °C-ds 6zliiliiyiin

43 mm?/s-ni kegmadiyini gostorir.

Malum oldugu kimi, 100 °C-ds ozliiliiyti 4-
6 mm?¥s va yiiksok ozliiliik indeksli (OI) baza
yaglarint MACK, I®-11 vas depressator (0.3—
0.5 % [IMA [N) agqarlan ils qarigdirmagqla biitiin
fasillarda istifads edilon TM 5-12B vo TM 2-6
markal1 universal yaglar emal olunmugdur.

ABS-da avtomobillar iigiin qis SAE 75W,
80W, 85W vao onlarin asasinda biitiin fasiller
tictin MIL-L-2105D tasnifatina asasan 75W-90,
80W-140, 85W-250 yanacaga qanast edan uni-
versal transmissiya yaglar istehsal olunur. Bu
yaglar 100 °C-ds yiiksok &zliiliiys malikdir, on-
larin torkibine mexaniki vo termik destruksiya-
ya qars1 yiiksok davamliga malik Lubrizol-3950

120+

Kinematik zliiliik, 100 °C-da, mm?/s:
minimal

Cadval 1

4.1 7.0 11.0

maksimal - - - 24 41 ¥
150 Pa-s 6zlitlitkda maksimal temperatur, °C -40 -26 -12 - - -
‘Harakat qabiliyyatinin itirilms temperaturu, °C, yuxan olmamal -45 -35 -20 - - 2

asqarlar paketi olava olunur [2-6].

Hazirda diinyada genis istifads edilon ABS-
da islonib hazirlanmis SAE J306 ozliiliik tasni-
fatimin normativlori va indeksasiya sistemi cod-
val 1-da verilmisdir [7, 8].

"W" (winter — qi§) harfi geyd olunan yaglar
ilin soyuq, olunmayanlar isa isti fasillords istifa-
da iigiin nazards tutulur.

Istismar tacriibasinde ayrn-ayn fasillar ii¢iin
olan transmissiya yaglar olverisli va iqtisadi
cohatdon sarfali deyil. Avtomobillsrin qutu va
korpiilorindo onlarin iglomas miiddati ¢ox olsa
da, fasills alagadar olaraq yagin dayisdirilmesi
zaman! mohsul 6z islomo miiddatini basa vur-
marms olur. Buna gors do asasen qatilagdinimig
(biitiin fasillor iigiin) yaglardan istifads edilir.
Bu ciir mohsul qis va yay iigiin olan yagin xiisu-
siyyatlorini dagiyir. Onun gesidlonmasi indeks-
do 6ziinii oks etdirir va defislo yazilir (75W-90,
85W-250 va s.).

Amerika Neft Institutu (API) toraofinden is-
lonmis tasnifatda istismar xassalarina gora trans-
missiya yaglan kompleks sokilda gostarilmisdir.
Tosnifat TOCT-dan indeksin avvalinds yazilan
bag harflara gors forglenir (cadval 2).
~ Bu va ya bagqa nov transmissiya yaglarinin
se¢ilmasi avtomobilin istismar tolimatina ssasen
hayata kegirilir.
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Transmissiya yaglannin istismar xassalori :

Yaglar ii¢iin 100 °C-do minimal 6zliiliikden
bagqa, slava olarag, soyuq soraitds harokat qa-
biliyyatinin temperatur hiidudu verilir.

API tosnifatina asason asag1 kateqoriyah yag-
lar agreqati siradan gixarir, daha yiiksak kateqo-
riyal yaglarin istifadasi isa iqtisadi cohatdon al-
verigsizdir. Biitiin fasillar tigiin nazards tutulan
75W-90, 80W-90 vo 85W-90 yaglarnin istifads
edilmasi daha somarslidir, 85W-90 yaginn iso
soyuq iqlimds da istifadesi miimkiindiir [4-8].

Ekstremal yiiklonms soraitinda transmissi-
ya yaglan qizaraq ozliiliiklori asag diisiir, bu
soraitds yiiksok keyfiyystli yaglar gaynaq yiik-
lonmosini P, saxlayir, bu gostariciys gora GL-3
(TM-3) yag iigiin P, = 2760 N minimal goste-
ricisi kimi toyin edilmigdir, 15W-40 yaglan
iigiin do bu gdstarici toxminan belo olur. GL-4
(TM-4) grup yaglan iigiin P_= 3000 N, GL-5
(TM-5) iigiin P_= 3280 N olur. 85W-90 yag
fi¢iin yiiklonma 26074635 N intervalinda (orta
qiymati 3827 N). 75W-90 yag niimunalori ligiin
isa 3685-5204 N arasindadir [7-9].

Transmissiya yaglarimin 6zliliik-temperatur
xassalori hom asag1 (dinamik ozliiliik), ham do
yuxari temperaturlarda (kinematik ozliliik) te-
yin edilir.

Qeyd olunanlari nozera alarag, moqalada
Baki neftlarinin yag komponentlarindon alinmig

Cadval 2

TOCT-a

" Totbigl —
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GL-1 Asqarsiz mineral yagi - TM-1
GL-2 Tarkibinds yagh mohsullar var Vintli 6tilriilmads, sanaye avadanhginda T™M-2
Bl ils étiirmanin dayismasi qutusunda (.KIII]), spiral-
GL-3 Torkibinda siyrilma sleyhina asqarlar var | konus Stiirilmoads (Stiirmanin dayismasi qutusu va yik T™-3
avtomobillorin arxa korpiilari)
GL Torkibinds siyrilma, yeyilma sleyhins va Otiirmanin dayismasi qutusu (KITIT), spiral-konus ™4
4 b. agqarlar var otitrillmada
= s - 3 T o 5 in dayigmosi
| Tarkibinda siyrilmo, yeyilmo aleyhino v | Hipoid vo basqa tip stiirmalords (6tiirmanin doyis T™-5
. L3 f.-lasqarlary var qutusunda v minik avtomobilin aparici korpitlorinda)
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Cadval 3 Cadval ¢ . - e kimi, har iki agqar karbohidrogen (KH) xiisusiy-
‘ S :\: % s i B i yatlidir, Yaponiya istehsali olan agqarin KH-lori
— _ g o 4 2| Z E =l 22|38 daha gox saxalonib (izoparafin indeksi I — 034
<= 3 b0 e ) - 2 2 I 0 R o 029-a qarsy). z &
EE mm Dgilises 12125 99 | 0.1 | 263 | ~0.05 | 0.29] < Cadval 4-do dzlillik asqarlanmn struktur- | > &
§ gI_; Aclube V-4000 911.0 824.0 0.02 Yaponiya 1.1 |18 | 114 | 565 [29.2| 0.03 | 0.3 « qrup parametrlari (NMR-Spektroskopiya, “Bru- % ¥
- Aclube V-5040 | 897.9 988.0 0.02 Qeyd: H,, — aromatik strukturlarda hidrogenin pays; & % 08 ker” sirkatinin aparati) verilmigdir. N
WD CH,, CH, v> CH a-vaziyyatind tik nii 512 hid §q§ o p § t%
u - - y -vaziyyatinda aromatik niivaya géro hid- AN » ¢y , fo e P 5
:: ot T o B £ 2lnle) alalz] (ot e dean i |5 2
~ rogenin pay; L= axirdaki CH, qruplarinda hidrogenin s e 3 2 T . <
=8 Jf, — aromatiklik deracasi; / - izoparafin indeksi. P 223 yaglari, homginin I va II komponentlarin 80:20 g E
I3 !§ nisbatinds qanigigindan (III) istifads edilmigdir 3 ]
E 3 T A (cadval 5). Baza komponentlarine 2.5-5.0 % | S e
= s S ' A % 5 yuxarida ad1 gokilon agqarlar slavs edilib. . =
25 § = ; il Jle| B2 § Cadval 5-do Yaponiya istehsali olan Aclube | &
s Qa § 2 % agqan ilo Baki neftlorindan alinmis qatilagdiril- = §
: 22 : mig yaglarin keyfiyyat gostoricilori verilmigdir. o
S Yaponiya istehsali olan agqarin qatilagdirma §
= 2 ~ qabiliyysti avvallor istifads etdiyimiz ingiltora z
E 2 &lw olalal ols § is’tehsah olan asqarla miiqayisads daha yiiksok- )‘»‘:‘
2 % ; 3l =R ]2 dir. Niimunaler yaxs: 6zliiliik-temperatur xassalo- 8
§ S 8 rino malikdir, kinematik ozliilitk 100 °C-do 10.89- §
N 18.65 mm?/s hiidudundadir, Oi 89.4-128.0-dir, <
§ RS 8075 70 65 6055 3045 40353025 20 15 1005 oy G A g T T R Dy B e i : ozliiliikk agqarinin sarfindan asili olaraq miixtalif B
g : ol it o i e A AR b AR il . el §,§ § 1| alzle| algle 6zlilikli yaglar almaq miimkiindiir. Apanlan <
& Yaponiya istehsal Aclube V-4000 (a) v ingiltars istehsali (b) asqarlarin NMR spektrlori EE 8(®leer T e todqiqatlar gostormisdir ki, kinematik ozliilityd &
I 100 °C-ds 12.38 mm?*/s, O 90.4 (ASTM D 2596 =
8 - " =y e ! B
§ | Vv Yaponiya istehsali olan asqarlarla (Aclube  V-4000 6zliiliik agqarmin NMR iisulu ilo toyin u%ra,"ZO c da? 1 gaut) olan. Yoz BUTIRSHL 8
V-4000, V-5040 LOT NO-DE 6120452 iizro) edilmis qurulusu gostorilib %< |9 siirtkii xassolari ganastboxsdir kritik yiiklonms- T
tilasdinl g 5 . *d su gostart o .. 25 2191 33l algls do P, =980 N yeyilms lokssinin diametri d —
qatilasdinlmig nansmlssxya yaglarmm tadqgigat Sakil b-do miiqayiss iigiin avvallor istifade E E ?‘% afs e < PR 0.4 nkun-dir bu gostarici TOCT 949075 talab-
netlcaklﬁn c;ival 3-da verilmisdir. edilmis Ingiltars istehsal olan 6zliiliik agqarinin S & 1 1;;rini 6d9yi’r ¢
to) a Yaponi 1 - 13 ax_ox iy ! g ¢
S poniya istehsali olan Aclube  spektri géstarilib [10]. Spektrdsn gorlindiiyii % Xaricds istehsal olunmus oxsar qatilagdi-
Cadval § g nlmig transmissiya yaglan ozliliiklorina goro
=8 P s A ] P : SAE 80W-90, 75W-90 sinfina aiddir, istismar
q n 9 "é K| = Q=S Q . o s
£ mig ik, x 7 p Donm et ¥ g % oo 1 B xassalorina gora API iizra GL-3, -5 kimi tosnif-
00°C 40 yor's| T emperaturu B g T o losdirilir, kinematik 6zliililyd 100 °C-do 13.4-
1 Baza yagi - 78 | 69.87 | 672 | 8740 28 _ 14.5 mm¥s-dir, OI — 97-109, donma temperatu-
11 Baza yag . 16.06 | 238.81 | 56.5 900.0 -10 3 ru manfi 30-33 °C-dir (cadval 5).
111 Baza yag r ga Baki netlorindon alinmig M-8 baza yagi
y2p - 860 | 8511 | 608 | 90 ! =5 Q ¥
el S0 ' : : o8 T o TH =2 2lg| &|8|2| osasinda TOCT 17479.2-2015 iizro 12-18;
Harhie ] R SAE iizro 75W-90, 8075W-90; API iizro —
5.0 1746 | 161.5 | 1179 | 905.0 30 & o > W=t
l\::(i(l)\?be e e 3 e GL-1+GL-5 6zliiliik sinflorina aid qatilagdiril-
Mston 25 1230 | 1157 | 963 | 056 | _ 9(')(3)3 b 11.64 o02i = mis transmissiya yaglar islonib hazirlanmgdir
10 s) -
I+Aclube i { (cadval 6) [11-15].
V-5040 48 18.65 | 1639 | 1280 | 905.0 28 12.66 1.01 i NE g Cadval 6-da Baki neftlorindon alinmig M-8
| B o . o
I+Aclube 3 baza yag1 niimunalarinin xaricds istehsal olun-
24 1277 : | g yag s <
V-5040 163 | 1020 | 9056 32 1450 0972 | g é 3|5 g mug oxsar qatilagdirilmis transmissiya yaglan
gf::ocolube - 1089 | 1020 | 894 | o054 ¥ e e g 3 3 E ¢ ilo miiqayisasi verilmigdir.
ingi . ; 8§ 2 8358 o] 4|8 Beloliklo, Baki neftlorindon alinmis baza
I+Ingiltara : | i -l e dE g E El ’ o in, g o
polimeriflo) | 50 | 1238 [ 1224 | 904 | 9050 28 5.00 08s =35 LEIE S| E §|Z|§|  esaslan vo ozlilik asqarlannin totbigi naticasin-
— il ksl g R S o e (e do fiziki-kimyavi xassalorina gors xarici oxsar-
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yaglarinin API tasnifatina gora hansi sinfo aid
olmastni miiayyan etmak magsadilo onlarin is-
tismar xassalori tayin edilacok.

larindan geri qalmayan qatilagdinlmig transmis-
siya yaglannin alinmasi mimkiinddr. Bundan
sonra torkibinda asqar paketi olan transmissiya

Bu is Azarbaycan Respublikasinin Prezidenti yanminda Elmin Inkisafi F ondunun maliyya dastayi il
verina yetirilmigdir — Qrant Ne EIF-KETPL-2-2015-1(25)-56/26/4.
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