Nghién ctru khoa hoc céng nghé

NGHIEN CUU PHA CHE DAU TUABIN THEO TIEU CHUAN
GOST 9972-2020 CUA LIEN BANG NGA
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NGUYEN PUC NGHIA @, LE PUC THANG O

1. PAT VAN DE

Dau tuabin Tp-22 (TOCT 9972-2020 hay GOST 9972-2020) do Lién bang
Nga (LB Nga) san xuat duoc sir dung dé bdi tron 6 truc, cac co ciu phu tro cta cac
t6 mdy tuabin (tuabin khi hoi, may nén tuabin, tuabin thuy luc, tuabin hoi tau thiy
va céc loai thiét bi twong ty khac), cling nhu duoc dung 1am chét long thay luc [1].
Trong quan d6i, dau tuabin nay ciing duoc st dung cho cac loai tau nhu: tau ngam,
tau canh sat bién 16p Hamilton, tau phao, tau phong 16i, mot sd loai tau chién va tau
van tai khac.

V& thanh phan, dau tuabin dwgc pha ché tir diu gdc va cac loai phu gia. Céc
loai dau tuabin hién nay thudng duoc pha ché tir diu gdc va chua it hon 2% chat phy
gia [2], nhiéu loai diu tuabin chira hon 99% dau gdc [3]. Theo GOST 9972-2020,
dau Tp-22 c6 chira phy gia chdng oxy hoa, phu gia chéng dn mon, phu gia pha nhi,
phu gia chdng tao bot (c6 thé c6 hodc khong).

Hién nay, dau géc nhom I dung dé pha ché cac loai dau tuabin dang dan dugc
thay thé bang dau nhom II va III. Dau nhém II va III duoc san xuit thong qua qua
trinh xt 1y hydro c6 chira it hodc khong co cac hop chat thom phan cuc, nito va luu
huynh, vi viy c6 kha ning chéng oxy hoa cao. Dau gdc tinh ché cao hoic dd qua xur
1y hydro ¢6 dac tinh tach nudc tdt, gia tri thoat khi thép, chi s& d6 nhét cao, nhiét do
dong dic thap. Ngoai ra cac dau tong hop nhu polyalphaolefin (PAO) ciing dan
duogc sir dung phd bién trong dau dong co tuabin [4].

Hinh 1 thé hién do bén chéng oxy hoa theo ASTM D4871 ¢ 170°C cta dau
thity Iy ISO 32 duoc 1am tir cac nhom dau gde khac nhau [4]. Nghién ctru cho thiy
d6 bén chdng oxy hoa cua dau dugc pha ché tir dau nhom III va dau PAO vuot troi
so voi dau nhom I, 11, trong d6 dau nhom III ¢6 gia thanh hop 1y hon ca.
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Hinh 1. Thir nghiém d6 bén chdng oxy hoa dau thuy luc ISO 32
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Céc chi tiéu k¥ thuat cua dau tuabin dugc quy dinh tai GOST 9972-2020,
trong d6 d6 bén chdng oxy hoa 14 chi tiéu rt quan trong. Néu do bén chéng oxy hoa
khong cao s& dan dén viéc tang do nhot vuot qué gidi han cho phép, tao cdn va axit
[5], anh hudng dén cac tinh chét, do on dinh cua dau tuabin trong qud trinh khai
thac, sir dung. Dé ting d6 bén chdng oxy hoa cho diu can sir dung cac chét phu gia
chéng oxy hod. Cac chét phu gia chéng oxy hoa dugc phan thanh ba nhém: chét loai
b6 gbc tu do (2,6-di-tert-butyl-4-methylphenol, alkyl diphenylamin...), chat phan
hiy hydropeoxit (kém dialkyldithiophosphat, dialkyl hydro phosphit...) va chét thy
dong héa kim loai (N, N-disalicyliden-1,2-propanediamin) tity thudc vao co ché hoat
dong cua ching [6, 7]
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Hinh 2. Co ché loai b6 gdc tu do ctia 2,6-di-tert-butyl-4-methylphenol

Nghién ctru cia Gatto V.J. va Grina M.A. [8] cho thiy, phu gia chdng oxy hoa
dat hiéu qua cao hon khi sir dung dudi dang hon hop cac dan xuit cua phenol va
amin do tac dung chéng oxy hoa cong hop. Cac dan xuit ctia phenol (PhOH) c6
chirc ning chuyén d6i gbc amin Ne tré lai thanh chét chdng oxy hoéa aminic hoat
dong -NH. Trong trudng hop khong co dan xuét phenol, gbc amin duoc chuyén
thanh gbc nitroxyl NOs. Qua trinh oxy héa gdc nitroxyl tiép tuc din dén cac san
pham phu phan huy amin ¢6 trong lwong phan tir thip khong hoat dong [9]. Do vay
can lya chon phu gia chdng oxy héa thich hop dé pha ché dau c6 d6 bén chdng oxy
hoa tbt, dat chat lwong theo tiéu chuan.

Hinh 3. Co ché tiéu hao alkyl diphenylamin va tai tao boi cac dan xuét phenol
trong chat boi tron
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Viéc nghién ctru pha ché dau tuabin c¢6 chét luong dat theo tiéu chuin GOST
9972-2020 tir cac nguyén liéu san ¢ trén thi truong dé dam bao tinh chu dong ngudn
cung trong nudc 1a ¢6 ¥ nghia thyc tién cao. Bai bao nay trinh bay két qua nghién ciru,
ché tao dau tuabin c6 cac chi tiéu k§ thuat dap Gmg tiéu chudn GOST 9972-2020.

2. THUC NGHIEM
2.1. Nguyén liéu pha ché dau va miu ddi ching

Dau géc (nhém ITI): Dau 4 ¢St (mac Risella X 420, hiang Shell, Trung Qudc);
Déu 8 cSt (méc Risella X 430, hang Shell, Trung Quéc);

Phuy gia: Phy gia chéng oxy héa va an mon HiTEC 2571 (M¥); Phu gia chdng
oxy hoa Yalub BODPA (An D6); Phy gia pha nhii DL32 (Trung Qudc).

Mau déi chiing: La mau dau Tp-22 do cong ty Expert Oil, LB Nga san xuét.
2.2. Phuong phap nghién ctru

Céc chi tiéu k¥ thuat ctia dau Tp-22 va dau pha ché duoc xac dinh theo GOST
9972-2020 va ASTM tuong (mg. D6 nhét dong hoc ciia hdn hop dau pha ché duoc
tinh toan theo ASTM 7152 [10].

Dbi v6i chi tiéu d6 bén chdng oxy hoéa: Theo GOST 9972-2020, dau tuabin
Tp-22 c6 d6 bén chdng oxy hoa duoc tién hanh thir nghiém theo tiéu chudn GOST
981 va GOST 18136. Ban chat cua hai phuong phéap 1a oxy hoa dau trong thiét bi
VTI (GOST 981) hoic thiét bj da ning (GOST 18136) dudi tac dong clia oxy ¢ nhiét
d6 cao v6i su c6 mit cta chét xuc tac, tuy nhién dén thoi diém hién tai khong c6 don
vi thtr nghiém nao tai Viét Nam co thiét bi va nang lyc thuc hién dugc theo GOST
18136, vi vay viéc danh gia do bén chéng oxy hoa cua dau ching t6i tién hanh theo
tiéu chudn GOST 981 véi didu kién quy dinh; dong thoi tién hanh thir nghiém theo
tiéu chuan GOST 981 véi didu kién quy dinh cta tiéu chuin GOST 18136 (ky hiéu
1a GOST 981 MOD.). Diéu kién thir nghiém dugc trinh bay trong Bang 1.

Bing 1. Diéu kién thir nghiém d6 bén chong oxy hoa

Diéu kién thir nghiém GOST 981 GOST 981 MOD.
Nhiét do thir nghiém, °C 120+ 0,5 130,0+0,5
Thoi gian oxy hoa, h 14 24

Tbc d6 suc oxy, I/h 12 5

Diay dong mac M1 theo
I'OCT 859, duong kinh 1,5 -
1,6 mm, dai 3 m.

Tam dong gan

Xuc tac 16 xo thép
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Hinh 4. Thiét bi thir nghiém d6 6n dinh oxy hoa theo GOST 981

Ngoai ra, cac thr nghiém danh gia bd sung gém: Do tao bot dugc thuc hién
theo ASTM D892 [11]; Kha nang bo6i tron chéng mai mon theo ASTM D4172
(dudng kinh vét mai mon) [12], ASTM D2783 (tai trong han dinh 4 bi) [13], cac két
qua duoc so sanh dbi ching véi mau dau Tp-22 cua LB Nga.

2.3. Pha ché miu diu

Céac loai dau géc dugc can theo ty 1¢ tinh toan cho vao cde thuy tinh 2 lit,
khudy véi tbe d6 100 vong/phut trong 60 phut & nhiét dd 60-70°C. Sau d6 cho lan
lugt cac loai phu gia theo ty 1€ tinh toan vao cc theo thu tu: pha nhii DL32, phu gia
chéng oxy hoa va tiép tuc khudy trong vong 1 h & nhiét do 60-70°C thu duoc dau
trong subt, ddng nhat. Mau dau pha ché dugc dé 6n dinh ¢ nhiét 46 phong it nhét 24
h va tién hanh thir nghiém.

3.KET QUA VA THAO LUAN

3.1. Pha ché diu tuabin VNTP-22 va danh gi4 so bd

3.1.1. Lwa chon dau gé'c

Theo GOST 9972-2020, dau Tp-22 c¢6 cac chi tiéu k§ thuit yéu ciu cao nhu:
Tri s6 axit thdp (< 0,05 mg KOH/g), 46 6n dinh chdng oxy hoa cao (tri sé axit sau
oxy hoa < 0,1 mgKOH/g, can sau oxy hdéa < 0,005%), nhi¢t d0 dong dac thép
(< -15°C). Qua nghién ctru khao sat, chung t6i lya chon dau gbc nhom III gém: dau
gbc 4 ¢St o d6 nhét thip va dau gbe 8 ¢St co d6 nhdt cao dé pha ché VNTP-22, voi
ti 1¢ tinh toan theo ASTM D7152 (Bang 2).

Bang 2. D6 nhét dong hoc ¢ 40°C

N P6 nhat ‘. P06 nhét dong hoc & 40°C, cSt
Dau . .. | % Kkhoi X X A .

; dong hoc o Tp-22 Hon hgp dau goc tinh
goc o luwgng \ . :

40°C, ¢St (Yéu cau) toan theo ASTM D7152
4 cSt 18,67 40
28,8-35,2 30,8

8 cSt 43,95 60
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H(:?n hop déq gbc sau khi dugc pha tron theo ty 1€ 40% khéi luong dau 4cSt va
60% khoi lugng dau 8 cSt’duqc tién hanh kiém tra mot so chi ti€u k¥ thuat quy dinh
theo GOST 9972-2020. Két qua duoc trinh bay tai Bang 3.

Bang 3. Két qua kiém tra cac chi tiéu k¥ thuét ciia hdn hop dau gbc

TT Tén chi ti¢u ky thuat Phwong phap | Tp-22 Gia tri
thir (Yéu cau) | do duge
1 | Po nhét dong hoc ¢ 40°C, cSt GOST 33 28.,8-35,2 30,5
2 | Chi s6 do nhét GOST 25371 > 9() 136
3 | Tri s6 axit, ng KOH/g GOST 11362 | <0,05 0,006
4 | Nhiét do chép chay cdc ho, °C GOST 4333 > 186 258
5 | Nhiét d6 dong dic, °C GOST 20287 <-15 -39
6 | Ham luong tro trong dau goc, % GOST 1461 <0,005 0,003
7 | Ham lugng phenol trong dau gdc, % GOST 1057 | Khong c6 | Khong co
8 | Ham luong luu huynh trong dau gbc, % | GOST 1437 <03 <0,01
9 | Ham luong tap chat co hoc, % GOST 6370 | Khong c6 | Khong co
Do bén chdng oxy hoa
10 | - Can sau oxy hoéa, % < 0,005 0,019
- Tri s0 axit sau oxy hoa, mgKOH/g GOST 981 <0,1 21,02

Két qua Bang 3 cho thay:

- Két qua tinh todn do nhét ly thuyét (theo ASTM D7152) gan v6i két qua do
dac thuc te (30,8 ¢St so vai 30,5 cSt).

- Hon hop dau géc dap tmg cac chi tiéu ky thuat dc:Si voi dﬁ}l g(‘)’c theo GOST
9972-2020. Ngoai ra, hau heét cac chi tiéu khac cho thay hon hop dau goc phu hop dé
pha ché dau tuabin twong duong véi dau Tp-22 cua LB Nga

- D6 bén chéng oxy hoa cua hdn hop dau theo GOST 981 con thap, thé hién &
ham lwong cin va tri sd axit sau oxy héa cao hon nhiéu so v6i yéu ciu cia tiéu
chuan GOST 9972-2020. Vi vay, viéc bd sung phu gia chdng oxy hoa vao trong
thanh phan dau tuabin can dugc khao sat va danh gia.

3.1.2. Lwa chon phu gia

Dau ‘Tp-22 cua LB Nga c6 ham lugng tro thap (0, 003%) vi vay dé pha duoc
dau c6 chat luong twong dwong voi dau Tp-22 cua LB Nga can sir “dung phu gia c6
ham luong tro thap hodc phu gia khong tro. Nghién ctru nay da tién hanh lya chon
mot s6 phu gia sau:

- Phu gia chéng oxy héa HiTEC 2571 1a phu gia khong tro cao cap, duoc ding
trong thanh phan cta dau tuabin, c6 tac dung chdng oxy hoa va in mon (R&O). Thanh
phan chéng oxy hoa cuia HITEC 2571 c6 chita ca dan xuét ciia phenol va amin cho tac
dung chdng oxy hoa cong hop. Vi vay, viée sit dung phu gia HITEC 2571 ¢6 nhiéu uu
diém, ngoai ra HITEC 2571 ciing duoc sir dung nhu mdt phu gia chéng an mon. Ham
luong HiTEC 2571 duoc nha cung cip khuyén nghi str dung 13 0,8%.
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- Phuy gia chéng oxy hoa Yalub BODPA 14 phuy gia khong tro, duoc sir dung
trong thanh phan cta dau va m& boi tron, c¢6 chira chit chdng oxy hoa butylat octylat
diphenylamin (BODPA). Vai tro chinh cia BODPA la ngin ngtra hoac lam cham
qué trinh phan hity va oxy héa ctia dau khi tiép xtc véi oxy, nhiét d¢ hodc cac yéu to
moi truong khac bang cach loai bo hiéu qua cac gde tu do va tc ché cac phan tng
day chuyén [14], tir 46 1am giam sy hinh thanh bun, can va cac san pham phu c6 tinh
axit c6 hai. Him lugng Yalub BODPA duoc nha cung cip khuyén nghi sir dung 1a
0,1 - 0,5% khoi luong.

- Phy gia pha nhi DL32 1a phy gia kht nhi cho dau tir hop chat polyme
polyete, c6 thé sir dung cho dau c6 yéu cau vé kha nang khur nhi cao nhu dau hang
hai, ham lugng DL32 dugc nha cung cap khuyén nghi str dung 1a 0,02 - 0,05%.

Dé khao sat anh hudng ctia ham luong cac phu gia dén chi tiéu ky thuét cia
dau pha ché, cu thé 1a tri s6 axit, ham luong tro va d6 bén chdng oxy hoa, da tién
hanh pha ché 4 mau dau c6 thanh phan phu gia khac nhau (ham luong phu gia pha
nhii DL 32 duoc gitr & mirc 0,02%). Pon pha ché cia cac mau dau dugc trinh bay
trong Bang 4.

Bang 4. Don pha ché cac mau dau

s % Khoi lwgng
Thanh phan p p po po
Mau M1 | Mau M2 | Mau M3 Mau M4
., | 4cSt 39,74 39,87 39,87 39,91

Dau goc

8cSt 59,60 59,80 59,81 59,87

Chéng oxy hoa va an

mon HiTEC 2571 0.6 03 0.2 0.2
Phugia | Chéng oxy hoa Yalub i i ) 0.1

BODPA >

Pha nhii DL 32 0,02 0,02 0,02 0,02

Két qua do dac cac chi tidu chét lugng cua cac miu duoc trinh bay tai Bang 5.

Bang 5. Két qua kiém tra mau dau pha ché

A ovn oo .| Yéu |PPthir| Tp-22 | Miu | Miu | Miu | Mau
Ten chitieu ky thuat | 5, LBNga | M1 | M2 | M3 | M4
Tri s6 axit, mg KOH/g | <0,05 (1}103§£ 0,05 0,15 0,06 0,04 0,04
Ham luong tro, % < 0,005 ?268 IT 0,003 0,004 | 0,004 | 0,004 | 0,004
Do bén chong oxy hoa
- Can sau oxy hoa, % 0,005 | GOST | 0,003 0,003 | 0,015 | 0,034 | 0,002
- Tri s0 axit sau oxy 981 0,1 0,17 0,08 0,05 0,05
hoéa, mgKOH/g

o .y GOST
Thoi gian khir nhii <3,0 12068 2,0 1,5 1,5 1,5 1,5
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Bang 5 cho thay:

- V61 ham luong phu gia pha nhu t61 thiéu theo khuyé{l c40 clia nha san xudt 1a
0,02% thi cac mau M1, M2, M3, M4 déu dap tng yéu cau ve thoi gian khir nhii.

- Mau M1 véi ham lugng HITEC 2571 0,6%, d6 bén chéng oxy hoa cua dau
duoc cai thién dang ké so voi khi khong sir dung phu gia (Bang 3), ham luong can
sau oxy hoa da dat yéu cau, tuy nhién tri sb axit cua dau pha ché & muc cao (gip 3
lan so véi mirc yéu cau cua tiéu chuan), dan dgn tri s axit sau oxy hoa cling cao hon
so voi muc yéu cau. Ham lugng tro trong mau dau pha ché M1 dat gia tri 0,004%
(y€u cau cua tiéu chuan doi véi dau goc 1a < 0,005%).

- Khi giam ham lugng phy gia HITEC 2571 con 0,3%, két qua kiém tra tri s6
axit cua mau M2 1a 0,06 mgKOH/g (l6n hon mirc yéu cAu), tri s6 axit sau oxy hoa
dat yéu cau tuy nhién ham luong cin sau oxy hoa vin con cao.

- Khi giam ham lugng phu gia HITEC 2571 con 0,2% ¢ mau M3 thi tri s6 axit
trudc va sau oxy hoa déu dat yéu cau, tuy nhién ham luong cin sau oxy hoa khong
dat yéu cu. Dé ting cudng dic tinh chdng oxy héa cho dau, ¢6 thé sir dung bd sung
phu gia chdng oxy héa khong tro khac (nhu Yalub BODPA).

- V61 ham lugng phy gia trong mau M4, két qua kiém tra tri sd axit va ham
luong tro déu dat yéu cau so voi tiéu chuan, dong thoi két qua thir nghiém dg bén
oxy hoa cho thdy mau M4 c6 ham luong cin va tri s axit sau oxy hoa déu dat yéu
cau. Nhu vay viée sir dung két hop phu gia HITEC 2571 va Yalub BODPA mang lai
hiéu qua cao, do d6 mau M4 (ky hiéu 1a VNTP-22) duoc lya chon dé thyc hién cac
thir nghiém tiép theo.

Tdc dpng dn mon kim logi: Ngoai chirc ning chdng oxy hoa, phu gia HITEC
2571 ciing déng vai tro 1a phu gia chéng an mon. Tac dong an mon kim loai dugc
xé4c dinh theo ASTM D130 (GOST 2917), thir nghiém duogc thyc hién voi tim dong
trong 3 h & nhiét d6 100°C. Két qua thir nghiém cho thdy diu pha ché VNTP-22 dat
yéu cau theo tiéu chudn GOST 9972-2020 v6i mitc d6 &n mon nhom 1.

Sau 3 h thir nghiém ddi v6i cac miu dau ddi chung Tp-22 cia LB Nga (a),
mau nghién ctru VNTP-22 (b), cac tAim ddng xin mau nhe & muc la, sau 24 h & mirc
1b, sau 120 h thtr nghiém, céc mau diu déu cho mtc d6 an mon kim loai nhom 1.
Mau dau Tp-22 cia LB Nga sau 120 h lam bién mau tim dong manh hon (mau ddm
hon) so v6i médu VNTP-22. Nhu vdy, mau dau pha ché VNTP-22 cho thiy dic tinh
chbng an mon dong tét

B B (e (g B (@) B

Bl

Min ban diu Sau 3k Sau 6l Saufh San 24k Sau 45h Sau 120k
Hinh 5. Két qua thir nghiém dn mon dong theo ASTM D130 - 19

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 36, 12 - 2024 112



Nghién ctru khoa hoc céng nghé

i Khd nang cho"ng tao bot qctia dau: Do tao bot cta dau duge tién hanh theo tiéu
chuan ASTM D892, két qua ki€m tra dugc trinh bay trong Bang 6.

Bang 6. Két qua kiém tra do tao bot

Tén chi tiéu ky thuit | Phwong phap thit | Tp-22 LB Nga| VNTP-22

b6 tao bot

Chu ky I: 24°C 30/0 20/0
ASTM D892

Chu ky II: 93,5°C S 89 20/0 20/0

Chu ky IIT: 24°C 110/0 30/0

Két qua trong Bang 6 cho thdy, tuy khong sir dung phu gia chong tao bot
nhung dau pha ché c6 thé tich bot sau khi thdi khi trong 5 phat & 24°C (chu ky T) 1a
20 ml (so v&i dau Tp-22 1a 30 ml), sau khi dé yén 10 phat ca hai loai dau déu cho
0 ml bot - pha bot hoan toan, chu ky II, III ciing cho két qua tét so voi miu déi
chimg. Nhu vay VNTP-22 ¢6 kha ning chdng tao bot t6t ngay ca khi khong st dung
phu gia chdng tao bot.

3.2. Panh gia chét lwong san phim diu tuabin VNTP-22

Mﬁu dﬁi’u tuabin VNTP-22 v6i sd Iwong 5 lit (cong thirc theo mau M4) di duogc
pha ché va tién hanh kiém tra, danh gia cac chi tiéu ky thuat. Két qua duoc trinh bay
trong Bang 7.

Bang 7. Két qua xac dinh cac chi tiéu ky thuét cua dau Tp-22 ciia LB Nga
va dau pha ch¢ VNTP-22

A s oA 1~ A Phwong A A Tp-22
TT | Tén chi tiéu ky thuit phap thir Yéu cau (mdu déi chimg) VNTP-22

Do nhét dong hoc &

1 40°C, cSt GOST 33 28,8-35,2 31,49 30,85

2 | Chi s d6 nhét GOST 25371 >90 98 136
Tri 6 axit, mg KOH/g | GOST 11362 <0,05 0,05 0,04
Do bén chéng oxy hoa
- Can sau oxy hoa, % <0,005 0,003 0,002

4 -Tri sb axit sau oxy GOST 981 <0,1 0,1 0,05
hoa, mgKOH/g

5 | Ham lugng tro, % GOST 1461 <0,005 0,003 0,004

¢ | Thoigiankhunhl, | Go07 15068 | <3,0 2,0 1,5
phut
Pic tinh chong an , . ,

7 mén - mire dé 4n mon GOST 19199 | Hop cach Hop céach Hop céch
Mau sic do trén may

8 | do so mau [IHT, don GOST 20284 <30 1,0 1,0
vi [THT

o | Nhict o chép chiy GOST 4333 | >186 222 258
coc ho, °C
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A s A1~ A Phuwong A A Tp-22
TT | Tén chi tiéu ky thuat phap thir Yéu cau (miu déi chimg) VNTP-22
10 | Nhiét do dong dic, °C | GOST 20287 <-15 -30 -39
11 | Ham lugng phenol GOST 1057 | Khéng c6 - Khéng ¢
trong dau goc, %
12 E;‘gn;w“g tap chatco | 69716370 | Khonges |  Khonged | Khong co
v b 0
13 | Ham lugng nuéce, % GOST 2477 | Vét nudc Khong co Khong co
L ‘ 0,34
14 | Hamluong luwhuynh |- her 437 | <3 (trong ddu Tp- | <0,01
trong dau goc, % 22)
15 Elam luong axit va GOST 6307 | Khongco | Khongcd | Khong cb
azo tan trong nuroc
Do bén chéng oxy hoa
16 | - Cansau oxy hoa, % GOST 981 | <0,03%* 0,015 0,011
- Tri s0 axit sau oxy MOD. <0,30%** 0,14 0,06
héa, mgKOH/g
17 | Tdcdonga@nmonkim | ;her 997 1 1 I
loai, nhom
18 | Nhiét do chay, °C GOST 20287 <-6 27 -36
Nhiét do tu boc chay, GOST
19 | o0 12.1.044 > 165 300 400
b6 tao bot*
Chu ky I: 24°C 30/0 20/0
201 Chu k11 93,5°C ASTM D892 - 20/0 20/0
Chu ky I1I: 24°C 110/0 30/0
Puong kinh vét mai ASTM
21 mon, mm* D4172 ) 0.8 0.8
Tai trong han dinh 4 ASTM
2 | kef * D2783 - 1600 1650

(*) Cdc chi tiéu ky thudt danh gié bé sung ngodi tiéu chuan GOST 9972-2020.

(**) Gia tri dwoc quy dinh theo GOST 18136

Céc thir nghiém danh gia bo sung vé kha ning chéng mai mon ciing cho két
qua tot, ddu VNTP-22 va dau Tp-22 déu c6 dudng kinh vét mai mon 0,8 mm va chiu
tai gin twong duwong nhau. Mot sb chi tiéu ki thuat (chi s dé nhét, nhiét d6 dong
dic, nhiét do chay, nhiét d6 chdp chay cdc hd) cia dau pha ché VNTP-22 vuot troi
so v&i mau ddi chimg. Nhu vay, ¢ thé thdy diu tuabin VNTP-22 pha ché c6 cic chi
tiéu k¥ thuat hoan toan dap ung tiéu chuan GOST 9972-2020 va c6 tinh ning lam
viéc (chéng mai mon, chiu tai trong, chdng oxy hoa, chdng an mon) twong duong
v6i mau d6i chimg 1a dau Tp-22 ctua LB Nga.

4. KET LUAN

‘H(:)n’h(_)'p dau géc duoc lua qhon dé pha‘ché dau tuabin VNTP-22 bao gﬁ‘)m 2
loai dau goc nhém 111 véi thanh phan 1a 40% dau 4 ¢St va 60% dau 8 cSt.
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Viéc su dung phu gia chong oxy hoa va an mon (HiTEC 2571) trong dau
tuabin 1am cai thién ddng ké do bén chong oxy héa, dong thoi dic tinh chong an
mon kim loai dugc dam bao ma khong can st dung thém phu gia chéng in mon
riéng biét. Khi sir dung két hop 0,2% phu gia HITEC 2571 va 0,1% phu gia Yalub
BODPA thu dugc diu pha ché c6 do bén chdng oxy héa tuong duong véi mau ddi
ching 1a dau Tp-22 cta LB Nga.

Dau pha ché VNTP-22 dat cac chi tiéu k¥ thuat theo tiéu chuin theo GOST
9972-2020. Ngoai ra, cac tinh chét khac (kha nang chiu mai mon, chiu tai trong,
chéng oxy hoa, chéng an mon, kha nang tao bot) dugc xac dinh la tuong duong véi
dau Tp-22 ctia LB Nga.

Két qua nghién ctru 13 tién dé dé thir nghiém thyec té trén trang bi k¥ thuat dau
tuabin VNTP-22, nham hudng dén tu chu sdn xuat trong nudc tu nguén nguyén licu
san c0 trén thi truong.
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SUMMARY

PREPARATION OF TURBINE OIL VNTP-22 IN ACCORDANCE WITH
STANDARD GOST 9972-2020

This paper presents the results of research on the preparation of turbine oil
VNTP-22 in accordance with standard GOST 9972-2020. The research showed that
a mixture of 4 ¢St and 8 cSt base oils (group III) is suitable for preparation; ashless
rust and oxidation (R&O) additive HITEC 2571, antioxidant additive Yalub BODPA
and demulsifier DL 32 were used as additives. According to the test results, the
VNTP-22 product is equivalent to technical characteristics of the reference oil
sample Tp-22 and meets the requirements of standard GOST 9972-2020.

The R&O HiTEC 2571 additive allows to significantly increase the antioxidant
stability of the turbine oil while providing adequate corrosion protection. Additional
tests, such as foaming ability, anti-wear ability, antioxidant stability of the prepared
oil, also gave good results.

. Keywords: Dau tuabin, dau géc, phu gia, 2,6-di-tert-butyl-4-methylphenol, d¢
bén chong oxy hoa.
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