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L&i néi dau
TCVN 10508:2014 hoan toan twong dwong véi ISO 8068:2006.
TCVN 10508:2014 do Ban ky thuat tiéu chuan qubc gia TCVN/TC28

Sén pham dau mé va chat béi tron bién soan, Téng cuc Tiéu chuén

Do lwdng Chét lwgng dé nghi, B6 Khoa hoc va Céng nghé cong bé.
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L&i gi¢i thiéu

Céc cdng nghé mai vé tude bin xuét hién trong nhirtng ndm gan day dan dén sy thay dbi vé yéu cau
ky thuat dbi véi chat bdi tron. Vi du, sw phat trién ctia cac tubc bin chu trinh hén hop trén mét truc da
kéo theo viéc sir dung hé théng bdi tron chung cho ca hai loai tudc bin khi va hoi. Do dé, chat bai

tron phai dap (rng cac yéu ciu cla ca hai tudc bin trong thiét bi.

Mbi quan tdm ngay cang gia tang vé cac tac déng méi trwdng cha chét béi tron ciing dan dén viéc
st dung cac sdn pham c6 kha nang phan hiy sinh hoc khi cé cac nguy co ro ri vao dat hoac nuéc
mat. Diéu d6 d&c biét can thiét khi cac nha may thady dién va chat béi tron s dung trong cac nha may

nay can co doc tinh sinh thai thap.



TIEUCHUAN QUOC GIA TCVN 10508:2014

Chat boi tron, dau cong nghiép va cac san pham lién quan (loai L) -
Ho T (tu6c bin) — Yéu cau ky thuat doi véi dau boi tron cho tuéc bin

Lubricants, industrial oils and related products (Class L) — Family T (Turbines) —
Specification for lubricating oils for turbines

CANH BAO: Thao tac va sir dung cac san pham dwoc xac dinh trong tiéu chuan nay cé thé gay
nguy hai néu khong tuan thu cac bién phap phong ngtra thich hop. Tiéu chuan nay khong dé cap
dén cac van dé vé an toan lién quan dén sir dung tiéu chuan. Nguwei stir dung tiéu chuan nay cé
trach nhiém thiét 1ap cac quy tac vé an toan va sirc khoée thich hop va xac dinh viéc ap dung cac
gi®i han bat budc trwéc khi st dung.

1 Pham vi ap dung

Tiéu chudn nay quy dinh cac yéu cau tbi thidu dbi v&i chat bdi tron tudc bin. Tiéu chuan nay
quy dinh cac yéu cau tbi thidu dbi véi cac ching loai da dang cla tubc bin phat dién, bao bdm
tudc bin hoi nwéc, tude bin khi, tube bin ¢6 chu trinh hén hop véi hé théng bdi tron chung va tubc
bin thiy lwc (dwoc chay bang strc nwéc). Tiéu chudn nay khéng quy dinh cac yéu cau dbi voi

tubc bin gio, tudc bin gié dwoc dé cap trong 1SO 12925-11.

ng dung chad yéu cla tudc bin 1a dung dé phat dién, tuy nhién tudc bin khi va hoi nwéc cling cé
thé dwoc sir dung dé chay thiét bi quay nhw bom va may nén. Hé thdng boi tron cla cac hé dan

doéng tai trong nhw vay cé thé dung chung nhw hé théng béi tron cla cac tudc bin.

Lap dat tudc bin két hop véi hé thédng phu tro phirc tap, bao gdm hé théng thay lwc, hop sb va
khép ndi, doi héi phai béi tron. Tuy thudc vao thiét ké va clu hinh cda tudc bin va thiét bi dan
dong, chat béi tron tube bin cling ¢ thé dwoc st dung trong nhirng hé théng phu tro nay.

Tiéu chuan nay nén dwoc st dung cling v&i ISO 6743-5° phan loai cac loai chat bdi tron tudc

bin khac nhau.

Cac loai chét boi tron sau dwoc xem xét trong tiéu chuén nay:

- Dau khoang;

- Chét bdi tron tdng hop, cac loai este va polyalphaolefin dung cho tubc bin khi nhiét dé cao;

- Chét béi tron tbng hop, cac loai este va polyalphaolefin, cé thé chdp nhan dwoc vé mét

moi trwdng dung trong tubc bin thay lyc;
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— Chét bdi tron chdng chay este-phosphat.

CHU THICH: Trong tiéu chudn nay thuat ng “% (m/m)” dwoc st dung dé thé hién vé& phan tram khbi
lwong.

2 Tai liéu vién dan

Céc tai liéu vién dan sau day rat can thiét cho viéc ap dung tiéu chuan nay. Déi véi cac tai liéu
vién dan ghi nam céng bb thi 4p dung ban dugc néu. Dbi véi cac tai liéu vién dan khéng ghi nam

céng bb thi ap dung phién ban mé&i nhat, bao gdm ca cac stra dbi, b sung (néu co).
TCVN 3171 (ISO 760), Xac dinh nwoc — Phuong phap Karl Fischer (Phwong phap chung).
TCVN 6023 (ISO 2049), Sdn phdm dédu mé — Xéc dinh mau (thang ASTM).

TCVN 10507 (ISO 3448), Chét béi tron céng nghiép dang 16ng — Phén loai dé nhét ISO.

ISO 2160", Petroleum products — Corrosiveness to copper — Copper strip test (Sdn phdm dau mé
— Tinh &n mon dbi véi dong — Thir nghiém tdm déng).

ISO 2592, Determination of flash and fire point — Cleveland open cup method (Xac dinh diém
chép chéy va diém béc chay — Phuong phép cbc hé Cleveland).

ISO 2719%, Determination of flash point — Pensky-Marten closed cup method (Xac dinh diém
chép chéy — Phwong phéap céc kin Pensky-Martens).

ISO 2909%, Petroleum products — Calculation of viscosity index from kinematic viscosity (San
phédm dau maé — Tinh toan chi s6 do nhét ter dé nhét dong hoc).

ISO 3016", Petroleum products — Determination of pour point (Sén phdm déu mé — Xéac dinh
diém déng déc).

ISO 3104°, Petroleum products — Transparent and opaque liquids — Determination of kinematic
viscosity and calculation of dynamic viscosity (Sdn phdm dédu mé — Chat I6ng trong suébt va duc —

Xac dinh dé nhét dong hoc va tinh toan dé nhét dong Iluc).

Trong hé théng tiéu chuan quéc gia (TCVN) da co:
”’TCV‘N 2694 (ASTM D 130) San phdm dadu md — Phwong phap xéac dinh dé &n mon déng bang phép thi
tam dong.

2 TCVN 2693 (ASTM D 93) San phdm ddu mé — Phuwong phap xac dinh diém chép chay bang thiét bj thir
coc kin Penski-Martens.

® TCVN 6019 (ASTM D 2270) Sén phdm déu mé — Tinh toan chi sé dé nhét tir do nhét dong hoc tai 40 °C
va 100 °C.

“ TCVN 3753 (ASTM D 97) Sén phdm déu md — Phwong phép xac dinh diém déng dac.
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ISO 3170%, Petroleum liquids — Manual sampling (Chét 16ng dédu mé — L4y mé&u thd céng).

ISO 3675", Crude petroleum and liquid petroleum products — Laboratory determination of density
— Hydrometer method (Dau thé va sén phdm dédu mé dang I6ng — Xéc dinh khéi lwong riéng trong

phong thir nghiém — Phuong phép ty trong ké).

ISO 4259, Petroleum products — Determination and application of precision data in relation to
methods of test (Sdn phdm dédu mdé — Xac dinh va ép dung di lidu d6 chum lién quan dén

phuwong phap thi).

ISO 4263-1, Petroleum and related products — Determination of the ageing behaviour of inhibited
oils and fluids — TOST test — Part 1: Procedure for mineral oils (Sdn pham ddu mé va céc sén
phém lién quan — Xac dinh tinh Ido héa cta dau va chét I6ng cé chét trc ché — Thir nghiém TOST

— Phén 1: Quy trinh dbi véi dau khoéng).

ISO 4263-3, Petroleum and related products — Determination of the ageing behaviour of inhibited oils
and fluids — TOST test — Part 3: Anhydrous procedure for synthetic hydraulic fluids (San phdm dau mé
va sadn pham lién quan — Xac dinh tinh ldo héa ctua dau va chét I6ng cé chét trc ché — Thir nghiém
TOST — Phan 3: Quy trinh khan héa déi véi chét 1éng thiy Iuc téng hop).

ISO 4406, Hydraulic fluid power — Fluids — Method for coding the level of contamination by solid
particles (N&ng lwong thiy luc — Chét I6ng — Phuong phép ma héa muirc nhiém bén béi cac hat rén).
ISO 6072, Hydraulic fluid power — Compatibility between fluids and standard elastometric
materials (N&ng lwong thiy lwc — Tinh twong thich gitra chéat Idng va véat lidu dan héi tiéu chuén).
ISO 6247, Petroleum products — Determination of foaming characteristics of lubricating oils
(Sdn phdm déu mé — Xéc dinh céc déc tinh tao bot cta dau boi tron).

ISO 6296, Petroleum products — Determination of water — Potentiometric Karl Fischer titration
method (Sdn phdm déu mé — Xéc dinh nwéc — Phwong phép chuén do dién thé Karl Fischer).

ISO 6341, Water quality — Determination of the inhibition of the mobility of Daphnia magna Straus
(Cladocera, Crustacea) — Acute toxicity test [Chat lwong nwéc — Xéc dinh sw rc ché tinh linh

déng ctia Daphnia magna Straus (Cladocera, Crustacea) — Thir nghiém déc tinh cép].

ISO 6614, Petroleum products — Determination of water separability of petroleum oils and

synthetic fluids (Sdn phdm dédu mdé — Xac dinh tinh tach nwéc cia ddu mé va chét 1dng téng hop).

® TCVN 3171 (ASTM D 445) Chét Iéng ddu mé trong subt va khéng trong sudt — Phuong phap xac dinh dé
nhét dong hoc (va tinh toan dé nhét dong Iuc).

® TCVN 6777 (ASTM D 4057) Ddu mé va san phdm déu mé — Phwong phép 1y mau thi céng.

" TCVN 6594 (ASTM D 1298) Dau thé va san phdm dau mé dang Iéng — Xac dinh khéi lwong riéng, khbi
lwgng riéng twong doi, hodc ty trong APl — Phwong phap ty trong ké.
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ISO 6619, Petroleum products and lubricants — Neutralization number — Potentiometric titration

method (S&n phdm déu maé va chét béi tron — Tri sé trung hoa — Phuong phap chuén dé dién thé).

ISO 6618%, Petroleum products and lubricants — Determination of acid or base number — Colour-
indicator titration method (Sdn phadm d&u mé va chat béi tron — Xac dinh tri sé axit hodc bazo —

Phuwong phép chuén dé chi thj mau).

ISO 7120, Petroleum products and lubricants — Petroleum oils and other fluids — Determination of
rust-preventing characteristics in the presence of water (Sdn pham dau md va chéat béi tron —

D&u mé va céc chét I16ng khéc — Xéc dinh céc déc tinh chbéng gi khi c6 méat nuwéoe).

ISO 7346-2, Water quality (Determination of the acute lethal toxicity of substances to a freshwater
fish [Brachydanio rerio Hamilton-Buchanan (Teleostei, Cyprinidae)] — Part 2: Semi-static method
[Chét lwvong nwéc — Xéc dinh déc tinh cdp gdy chét nguoi clia cac chat dbi véi ca nwéc ngot

[Brachydanio rerio Hamilton-Buchanan (Teleostei, Cyprinidae)] — Phan 2: Phuong phép ban tinh].

ISO 7537, Petroleum products — Determination of acid number — Semi-micro colour-indicatior titration

method (Sén phdm déu mé — Xac dinh tri s6 axit — Phuong phap chuén dé chi thi mau ban vi luong).

ISO 7624, Petroleum products and lubricants — Inhibited mineral turbine oils — Determination of
oxidation stability (Sdn phdm déu mé va chét béi tron — D&u tubc bin khoang cé chét irc ché —

Xac dinh dé én dinh oxy hoa).

ISO 8192, Water quality — Test for inhibition of oxygen consumption by actived sludge for
carbonaceous and ammonium oxidation (Chét lwong nwéc — Thi nghiém tinh e ché tiéu thu oxy

béng bun hoat tinh déi v&i sw oxy héa amoni va carbon).

ISO 9120, Petroleum products and related products — Determination of air-release properties of
steam turbine and other oils — Impinger method (Sén pham dédu md va cac sén pham lién quan —
Xac dinh cac d&c tinh thoat khi ctua déu tubc bin hoi nwéc va céc loai ddu khac — Phwong phép

vat va cham).

ISO 9439, Water quality — Evaluation of ultimate aerobic biogradability of organic compounds in
aqueous medium — Carbon dioxide evolution test (Chét lwong nwéc — Pénh gié khd ndng phén
hidy sinh hoc hiéu khi téi wu cia hop chét hitu co trong méi trivong nwéc — Thir nghiém gidi
phoéng carbon dioxit).

ISO 12185, Crude petroleum and petroleum products — Determination of density — Oscillating U-
tube method (Dau thé va sdn phdm déu mé — Xéc dinh khéi luong riéng — Phuong phap 6ng hinh

chir U dao déng).

8 TCVN 2695 (ASTM D 974) San phédm déu mé - Xéc dinh tri sé axit va kiém — Phwong phép chuén doé
bang chi thi mau.
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ISO 12937, Petroleum products — Determination of water — Coulometric Karl Fischer titration

method (Sdn phdm déu mé — Xéc dinh nwéc — Phwong phép chuén doé dién lwong Karl Fischer).

ISO 13357-1, Petroleum products — Determination of filterability of lubricating oils — Part 1:
Procedure for oils in the presence of water (Sadn phdm dau mé — Xéc dinh khé ndng qua loc cia

dau béi tron — Phan 1: Quy trinh dbi véi ddu 1an nwéc).

ISO 13357-2, Petroleum products — Determination of filterability of lubricating oils — Part 2:
Procedure for dry oils (Sdn pham dédu mé — Xéc dinh kha ndng loc cia dau béi tron — Phén 2:
Quy trinh déi véi déu kho).

ISO 14593, Water quality — Evaluation of ultimate aerobic biogradability of organic compounds in
aqueous medium — Method by analysis of inorganic carbon in sealed vessels (CO, headspace
test) [Chét luvong nwéc — Pénh gid khd ndng phan hdy sinh hoc wa khi téi wu cta hop chéat hiru
co trong méi trwong nwéc — Phwong phap phén tich carbon vé co trong binh kin (thdr nghiém voi

khi CO, khoang khéng & phia trén cda binh)].

ISO 14635-1, Gears — FZG test procedures — Part 1: FZG test method A/8, 3/90 for relative
scuffing load-carrying capacity of oils (Banh rdng — Quy trinh thi nghiém FZG — Phén 1:
Phuwong phép thir nghiém FZG A/8,3/90 dbi véi khd ndng chiu tai mai mon twong dbi cda déu).

ISO 14935, Petroleum products and related products — Determination of wick flame persistence
of fire-resistant fluids (Ddu mé va san phdm lién quan — Xac dinh tinh bén ngon lira bac cia

chét Idng chéng chay).

ISO 20764, Petroleum products and related products — Preparation of a test portion of high-
boiling liquids for the determination of water content — Nitrogen purge method (D&du mé va sén
phém lién quan — Chuén bj phdn méu thir cta chét 16ng c6 diém sbéi cao dé xac dinh ham lwong

nuwéc — Phuong phap lam sach bang théi nito).

ISO 20823, Petroleum products and related products — Determination of the flammability
characteristics of fluids in contact with hot surfaces — Manifold ignition test (D4du mé va sén pham lién
quan — Xac dinh dac tinh dé& chéy cia chét I6ng khi tiép xuc véi bé mat néng — Thi nghiém danh Iiva
duong 6ng).

ASTM D 2272-02, Standard test method for oxidation stability of steam turbine oils by rotatiing

pressure vessel (Phwong phap xéc dinh dé én dinh oxy héa cta dau tudc bin hoi nuwéc bang binh

chiu ap quay).

9 TCVN 3182 (ASTM D 6304) San phdm déu mé, dau boi tron va phu gia — Xac dinh nwéc bang chuan dé
dién lwong Karl Fischer.
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ASTM D 2711-01a, Standard test method for demulsibility characteristics of lubricanting oils

(Phuong phép xac dinh déc tinh khir nhi cua déu béi tron).

ASTM D 2893, Standard test method for oxidation characteristics of extreme pressure

lubricantion oils (Phuwong phap xac dinh céc déc tinh oxy héa cta dau béi tron cuc ap).

ASTM D 4636, Standard test method for corrosiveness and oxidation stability of hydraulic oils,
aircraft turbine engine lubricants, and other highly refined oils (Phwong phap xac dinh tinh an
mon va dé én dinh oxy héa cua déu thiy Ilwc, chét béi tron dong co tube bin tau bay va cac dau

tinh ché sau khac).

ASTM D 6081, Standard practice for aquatic toxicity testing of lubricants: Sample preparation and
results interpretation (Phwong phép thir déc thiy sinh cda chét béi tron: Chuén bi méu va

bién luan két qua).

EN 14832, Petroleum products and related products — Determination of the oxidation stability and
corrosity of fire-resistant phosphate ester fluids (D4du mé va céc sén phdm lién quan — Xéac dinh

dé én dinh oxi hbéa va &n mon cda chét I6ng chéng chay este phosphat).

EN 14833, Petroleum products and related products — Determination of hydrolytic stability of fire-
resistants phosphate ester fluuids (Ddu mé va cac sadn phdm lién quan — Xéac dinh dé bén

thay phén ctua chét Idng chéng chay este phosphat).

DIN 51554-3, Testing of mineral oils — Test of susceptibility to ageing according to Baader —
Testing at 95 °C (Thi& nghiém déu khoéng — Thir nghiém do nhay ldo héa theo Baader —
Thi nghiém tai nhiét d6 95 °C).

3 Lay mau

Trir khi cé quy dinh khac trong d&c tinh ky thuat hang héa, mau phai duoc lay theo 1ISO 3170.

4 Cac yéu cau déi véi dau tudc bin
Chét 16ng, khi dwgc thir nghiém theo cac phwong phap xac dinh, ty thudéc vao tng loai phai
phu hop véi cac gidi han dwoc dwa ra tr Bang 3 dén Bang 11.

Khi giao hang, dau phai trong va sang va khéng cé cac hat nhin thdy dwoc dwéi anh sang ban ngay

tai nhiét dé phong.

Nhirng loai ddu nay khéng dwoc chira bat ky chat cai thién chi sé dé nhét nao.
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Hau hét cac phuong phap ther dwoc quy dinh trong cac bang déu co théng tin vé dd chum. Trong
trwong hop cé tranh chép, phai ap dung quy trinh dwoc quy dinh trong ISO 4259. Ham lwong
nwédc dwgce xac dinh theo TCVN 3171 (ISO 760), ISO 6296, ISO 12937 hoac ISO 20764. Trong
trwong hop cé tranh chap, phai st dung ISO 20764.

Chi sb tinh twong thich vat liéu dan héi phai dwoc xac dinh theo 1ISO 6072 trong cac diéu kién
dwoc liét ké tai Bang 1, theo hang muc san phdm. Bang 2 dwa ra cac hwdng dan vé cac thay dbi
c6 thé chap nhan dwoc dbi véi cac dac tinh. Cac vat liéu dan hdi khac va cac gi¢i han khac co
thé dwoc sir dung hodc dwoc xac dinh b&i ngwdi str dung cubi cung, phu thudc vao muc dich va
diéu kién s dung thwc té. Ngoai ra, dau tubc bin sé& phai twong thich véi tt ca cac thanh phan

vat liéu cha hé théng bbi tron.

Bang 1 — Piéu kién thir nghiém theo ISO 6072 dé xac dinh chi s6 twong thich vat liéu dan hoi

Ky hidu Vit Iié‘u thl\!hl(_ethq? Vi (tj#’ve t:g’l galan
Chét léng o dan hdi ¥ nghiém & nghiém
(1ISO 6743-5) thich hop £1°C +2h
TSA, TGA, TSE, NBR 1,2 100
A . TGE, TGB, TGSB,
Dau khoang TGF. TGSE, THA. HNBR 1 130 168 1000
THE FKM 2 150
NBR 1,2 60
TGCE
e HNBR 1 100 168 1000
ong hop THCE
FKM 2 100
NBR 1,2 100
TGCH
Hygrocacton HNBR 1 130 168 1000
ong hop THCH
FKM 2 150
Este aryl TSD FKM 2 150
h hat 168 1000
phospha TGD EPDM 1 130
® Théi gian thir nghiém 1000 h dwoc khuyén nghi dé danh gia tinh twong thich vat liéu dan hoi cta cac
chét 16ng gay ra sy thay dbi dai han dbi véi vat liéu dan héi.
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Bang 2 — Hwéng dan vé cac thay déi c6 thé chap nhan dwoc déi véi cac dac tinh, theo ISO 6072

Theigian | Do trwong | D6 congét | Sw thay doi Thay doi Thay doi
ngam né thé tich thé tich dé clrng rng suit kéo gian dai
I&n nhat I&n nhat I&n nhat I&n nhat
h % % IRHD % %
168 15 -4 +8 - 20 - 20
1000 20 -5 +10 - 50 -50

5 Bang yéu cau ky thuat

5.1 Yéu cau ky thuat déi véi dau tudc bin TST va TGA

Cac chét boi tron loai nay 1a dau khoang cé chat rc ché &n mon va chdng oxy héa phu hop dé
bdi tron tudc bin hoi nwéc va tude bin khi (st dung théng thuong). Yéu cau ky thuat dwoc dwa ra
trong Bang 3.

5.2 Yéu cau ky thuat déi véi dau tuéc bin TSE va TGE

Céac chét bdi tron loai nay |a dau tudc bin loai TSA va TGA, cé tinh nang cuc ap dé bdi tron
hé théng truyén ddng banh rang. Yéu cau ky thuat dwoc dwa ra trong Bang 4.

5.3 Yéu cau ky thuat déi véi dau tuéc bin TGB va TGSB

Cac chéat bdi tron loai nay 1a ddu khoang hoac dau gbc tébng hop cé chira chat ¢ ché &n mon va
chat chéng oxy héa phu hop. Nhirtng loai ddu nay chiu dwoc nhiét dé cao hon va cho thay tinh
6n dinh nhiét cao hon loai ddu TSA va TGA. Loai TGSB phai dap trng cac yéu cau cta ca dau
TSA va TGB. Yéu cau ky thuat dwgc dwa ra trong Bang 5.

5.4 Yéu cau ky thuat déi véi dau tudc bin TGF va TGSE

Cac chéat bbdi tron nay 1a dau khoang hodc dau gbéc tébng hop cé chra chat ¢ ché &n mon va
chat chdng oxy héa phu hop va chét phu gia cwc ap bd sung d& dap ng tinh nang chiu tai theo
yéu cau. Cac loai dau nay can phai chiu dwgc nhiét d6 cao hon va thé hién doé bén chiu nhiét
cao hon céac loai dau TSE va TGE. Loai TGSE phai dap rng cac yéu cau cta ca dau TGF va
TSE. Yéu cau ky thuat dwgc dwa ra trong Bang 6.

5.5 Yéu cau ky thuat déi véi dau tuéc bin TGCH

Loai dau nay dwoc pha ché tir dau géc tébng hop la polyalphaolefin cé chat trc ché an mon va

chat chéng oxy héa phu hop. Loai dau nay dung cho may van hanh & nhiét dé cao, c6 dd bén
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chiu nhiét va dd bén oxy héa tét hon dau loai TGB, va vi vay cé tudi tho sir dung dai hon. Yéu

cau ky thuat dwoc dwa ra trong Bang 7.
5.6 Yéu cau ky thuat déi véi dau tuéc bin TGCE

Loai dau nay dwoc pha ché tir gbc este tbng hop cé chat e ché an mon va chéat chéng oxy héa
phu hop. Loai dau nay dwoc chi dinh dung cho may van hanh & nhiét dé cao trong tudc bin khi.
Nhirng loai ddu nay phai phu hop véi cdp MIL-PRF-7808L hoac dac tinh ky thuat cia MIL-PRF-
23699 STD hoac MIL-PRF-23699 HTS hoac dac tinh ky thuat cia nha san Xuat.

5.7 Yéu cau ky thuat déi véi dau tudc bin THA va THE

Céc loai chéat bdi tron nay la dau khoang cé chat chdng oxy héa, chat rc ché &n mon phu hop
(THA) va chat phu gia cwc ap bb sung (THE) khi 6 d& (loai théng thuwong va loai chiu tai trong
truc) hoat ddng trong ché dd béi tron gi¢i han/hdn hop tai thoi diém khéi ddng tudc bin. Cac
san pham THA va THE rat gan vé&i cac loai CKB va CKC nhw dwoc chi ra trong ISO 6743-6 va
dwoc quy dinh trong 1ISO 12925-1". Yéu ciu ky thuat dwoc dwa ra trong Bang 8.

5.8 Yéu cau ky thuat déi véi dau tudc bin THCH

Loai dau nay dwoc pha ché tir polyalphaolefin va hydrocacbon twong tw, cé chat phu gia phu
hop khéng cé chét cai thién chi s do nhot. Loai dau nay vé co ban thudc loai “chdp nhan dwoc
vé mat moi trwdng”, nghia 1a cé thé phan hay sinh hoc va c¢6 doc tinh thiy sinh thdp. Chang gan
twong tw cac san pham loai HEPR dwoc chi ra trong I1SO 6743-4" va duwoc quy dinh trong ISO
15380, Yéu cau ky thuat dwoc dwa ra trong Bang 9.

5.9 Yéu cau ky thuat déi véi dau tuéc bin THCE

Loai ddu nay duwoc pha ché tir este tdng hop, c6 chat phu gia phu hop, khéng cé chéat cai thién
chi s6 dd nhét. Loai dau nay can phai “chdp nhan dwoc vé mat méi trwdng”, nghia la co thé
phan hiy sinh hoc va c6 ddc tinh thay sinh thdp. Chung gan twong tw cac san pham loai HEES
dwoc chi ra trong 1SO 6743-4" va dwoc quy dinh trong ISO 15380 Yéu ciu ky thuat dwoc
dwa ra trong Bang 10.

5.10 Yéu cau ky thuat déi v&i dau tuéc bin TSD va TGD

Loai ddu nay dwoc pha ché tir este photphat c6 chéat phu gia phu hop. Loai ddu nay dwoc chi dinh

cho cac trng dung yé&u cau tinh chéng chay. Yéu cau kj thuat dwoc dwa ra trong Bang 11.
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TCVN 10508:2014

Bang 3 — Yéu cau ky thuat déi véi dau tuéc bin L-TSA va L-TGA

Loai do nhét

Pac tinh Don vj Phwong phap thw
32 46 68
Loai d6 nhoét — 32 46 68 | TCVN 10507 (ISO 3448)
Mau Theo B4o céo TCVN 6023 (ISO 2049)
danh gia
Ngoai quan Theo Trong va san Quan sat bang
goaiq danh gia 9 9 mét thwong
D6 nhot dong hoc tai 40 °C
- min. mm?/s | 28,8 | 41,4 | 61,2 ISO 3104
- max. 35,2 | 50,6 | 74,8
Chi s6 d6 nhét (min.) 90 90 90 ISO 2909
Diém déng ddc (max.)? °C -6 -6 -6 ISO 3016
£ - A 3 C ISO 12185 hoac
Khoi lwong riéng tai 15 °C kg/m Bao cao 1SO 3675
Diém chép chay (min.)
- Cbc he °c 186 186 186 ISO 2592
- Cébc kin 170 170 170 ISO 2719
L &z b ISO 6618 hoac ISO
Tri s0 axit tong (max.) mg KOH/g | 0,2 0,2 0,2 6619 hoac ISO 7537
. . ISO 6296 hoac
Ham lvgng nwdc (max.) % (m/m) | 0,02 | 0,02 | 0,02 ISO 12937
D6 tao bot (mlrc tao bot/mirc 6n
dinh) (max.)
- Chuky 1°Ctai24°C mL/mL | 450/0 | 450/0 | 450/0
ISO 6247
- Chuky 2°Ctai93°C mL/mL 50/0 | 50/0 | 50/0
- Chu ky 3 °C tai 24 °C sau 93 mL/mL | 450/0 | 450/0 | 450/0
°C
Thoi gian thoat khi tai 50 °C (max.) min 5 5 6 ISO 9120
An moén dong (3 h tai 100 “C) ’Theo” 1 1 1 ISO 2160
(max.) danh gia
Cac dac tinh chéng &n mon Theo
(24 h) danh gia Dat ISO 7120 (B)
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Bang 3 (két thuc)

TCVN 10508:2014

Loai dé nhét

Pac tinh Don vj Phwong phap thw
32 46 68
Kher nhi ¢ ] ]
(th&i gian toi da de dat 3 mL thé min 30 30 30 ISO 6614
nhi tai 54 °C)
Do on dinh oxy hoa (binh chiu &p min Bao cao ASTM D 2272-02

quay) (min.) °

Do bn dinh oxy héa (“TOST”) |

- Tri sb axit tbng tai 1000 h (max.) | mg KOH/g 0,3 0,3 0,3

- Thoi gian dé tri s6 axit tong SO 4263-1
dat 2 mg KOH/g (min.) h 3500 | 3000|2500

- Can bun sau 1000 h (max.) mg 200 200 200

D6 6n dinh oxy hoa |

- ;I'n“éjg)g(.)sén phdm chira oxy, TOP % (m/m) 0,40 0,50 | 0,50 ISO 7624

- Can bun (max.) % (m/m) 0,25 0,30 | 0,30

Kha nang loc (khd) (min.) % 85 85 85 ISO 13357-2

Kha nang loc (wét) % Dat ISO 13357-1

f)rsa;?ch tai giai doan cép dau ° d;]hhegié /17714 ISO 4406

® Gia tri thp hon cé thé dwoc thda thuan gitra ngudi stv dung cudi cung va nha cung cép.

b Trong trwd'ng hop co tranh chép, ap dung ISO 6618.

¢ Mtrc 6n dinh ctia bot dwoc ghi lai tai 300 s ddi véi lan dau tién va 1an thi ba, va tai 60 s dbi v&i 1an th hai.
4 Chi ap dung ddi véi TSA. C6 thé xac dinh gidi han thap hon dbi vai thé tich nhi hodc thoi gian.

° Gia tri nay dwoc dung trong viéc theo déi khi van hanh. Théng thwdng khéong dwéi 250 min.

f Mot trong hai phwong phap.

9150 11500, str dung may dém hat tw déng dwoc hiéu chuan theo ISO 11171 1a phwong phap thir

dwoc wa dung ddi véi viéc dém va do kich c& cac hat.
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TCVN 10508:2014

Bang 4 — Yéu cau ky thuat déi v&i dau tuéc bin L-TSE va L-TGE

Loai dd nhét

Pac tinh Don vj 32 46 68 Phwong phap thw
Loai d6 nhot — 32 46 68 TCVN 10507 (ISO 3448)
Theo
Mau délrlh Bao cao TCVN 6023 (ISO 2049)
gia
Ngoai quan gggir? Trong va sang Q;aé? fhéigfgg
D6 nhot dong hoc tai 40 °C
- min. mm?s | 28,8 | 41,4 | 61,2 ISO 3104
- max. 35,2 50,6 74,8
Chi s6 dd nhét (min.) 90 90 90 ISO 2909
Diém déng d&c (max.)? °C -6 -6 -6 ISO 3016
Khéi luong riéng tai 15 °C kg/m® B4o céo 'Solgéfégoéc
Diém chép chay (min.)
- Cbcho °c 186 186 186 ISO 2592
- Cbc kin 170 170 170 ISO 2719
Tri sb axit tbng (max.) ° K(gﬁ/g 0,2 0,2 0,2 ég%ii?ﬂggc;gg
Ham lwong nwéc (max.) (n:j"m) 0,02 | 0,02 | 0,02 |s%gz192692$ac
Do tao bot (mrc tao bot/mirc 6n
dinh) (max.)
~ Chuky 1°C tai 24 °C mL/mL | 450/0 | 450/0 | 450/0 SO 6247
- Chuky 2 °C tai 93 °C mL/mL 50/0 50/0 50/0
~ Chu ky 3 °C tai 24 °C sau 93 °C mL/mL | 450/0 | 450/0 | 450/0
Thoi gian thoat khi tai 50 °C (max.) min 5 5 6 ISO 9120
Theo
An mon ddng (3 h tai 100 °C) (max.) danh 1 1 1 ISO 2160
gia
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Bang 4 (két thuc)

TCVN 10508:2014

Loai do nhét

Pac tinh Dbon vj Phwong phap thw
32 46 ‘ 68
Cac dic tinh chéng an mon (24 h) Thegiga”h Pat ISO 7120 (B)
Kher nhii
(thoi gian téi da dé dat 3 mL thé min 30 30 30 ISO 6614
nhi tai 54 °C)
Do on dinh oxy hoa (binh chiu ap min Bao cdo ASTM D 2272-02

quay) (min.) °

Do 6n dinh oxy héa (“TOST”)
- Tri sb axit tbng tai 1000 h (max.) | mg KOH/g | 0,3 0,3 0,3
- Thoi gian dé tri s6 axit tdng ISO 4263-1
dat 2 mg KOH/g (min.) h 3500 | 3000 | 2500

- Can bun sau 1000 h (max.) mg 200 200 200
Kha nang loc (khd) (min.) % 85 85 85 ISO 13357-2
Kha nang loc (wot) % Dat ISO 13357-1
Tai trong - th& nghiém FzZG
(A/8,3/90) d;]hheoié 8 9 10 ISO 14635-1
Giai doan tai trong gay héng (min.)" 9

~n . . X PN g
D6 sach tai giai doan cap dau ’Theo” /17 /14 ISO 4406
(max.) danh gia

® Gia tri thp hon cé thé dwoc thda thuan gitra ngudi stv dung cudi cung va nha cung cép.

b Trong trwd'ng hop co tranh chép, ap dung ISO 6618.

¢ Mirc 6n dinh ctia bot dwoc ghi lai tai 300 s ddi véi lan dau tién va 1an thi ba, va tai 60 s dbi véi 1an th hai.

¢ Chi ap dung déi véi TSE.

° Gia tri nay dwoc dung trong viéc theo ddi khi van hanh. Théng thwdng khéong dwéi 250 min.
" Cép tai trong gay héng cao hon cé thé dwoc d& nghi bdi mot sé nha san xut/ngwdi st dung.

9150 11500, str dung may dém hat tw déng dwoc hiéu chuan theo I1SO 11171 1a phwong phap thir

dwoc wa dung ddi véi viéc dém va do kich c& cac hat.
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TCVN 10508:2014

Bang 5 — Yéu cau ky thuat déi véi dau tuéc bin L-TGB va L-TGSB

Loai do nhét

Pac tinh Pon vij Phwong phap thor
32 46 68
Loai d6 nhot — 32 46 68 TCVN 10507 (ISO 3448)
Mau g Theo B4o céo TCVN 6023 (ISO 2049)
anh gia
. Theo . Quan séat bang
Ngoai quan danh gia Trong va sang mét thuong
D6 nhét dong hoc tai 40 °C
- min. mm?/s 28,8 41,4 61,2 ISO 3104
-  max. 35,2 50,6 74,8
Chi s6 d6 nhét (min.) 90 90 90 ISO 2909
Diém déng dac (max.) * °C -6 -6 -6 ISO 3016
£ o S 40 3 P ISO 12185 hoac
Khoi lvgng riéng tai 15 °C kg/m Bao céo ISO 3675
Diém chdp chay (min.)
- Cbc hé °C 200 200 200 ISO 2592
- Cébc kin 190 190 190 ISO 2719
LAz b ISO 6618 hoac ISO 6619
Tri so axit tong (max.) mg KOH/g 0,2 0,2 0,2 hodc ISO 7537
. . ISO 6296 hoac
Ham Iwvgng nwdc (max.) % (m/m) 0,02 0,02 0,02 ISO 12937
Do tao bot (m&c tao bot/muc
on dinh) (max.) °
- Chuky 1°Ctai24°C mL/mL 450/0 | 450/0 450/0
ISO 6247
- Chuky2°Ctai 93°C mL/mL 50/0 50/0 50/0
- Chuky 3 °C tai 24 °C sau mL/mL 450/0 | 450/0 450/0
93°C
Thoi gian thoat khi tai 50 °C (max.) min 5 5 6 1ISO 9120
X 2 PN . 0
An mon dong (3 h tai 100 "C) ,Theo. , 1 1 1 ISO 2160
(max.) danh gia
Cac dac tinh chéng &n mon Theo
(24 h) danh gid Dat ISO 7120 (B)
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Bang 5 (két thuc)

TCVN 10508:2014

Loai do nhét

Pac tinh Pon vij Phwong phap thir
32 46 68
Khir nha ¢ i i
(thoi gian t6i da dé dat 3 mL thée min 30 30 30 ISO 6614
nhi tai 54 °C)
D3 on dinh oxy héa (binh chiu ap min 750 750 750 | ASTM D 2272-02
quay) (min.)
Bo on dinh oxy hoa (binh chiu ap % 85 85 85 ASTM D 2272-02
quay) (min.)
D6 6n dinh oxy hoa & nhiét d6 cao
(72 h tai 175 °C)
- Thay d6i d6 nhét (max.) % Béo cao Béo cao | Bao cao
- Thay ddi tri sb axit (max.) mg KOH/g | Bdocdo | Baocdo | Bao céo
- Thay dbi khéi lwgng mau tho mg/cm? ASTM D 4636 theo
kim loai quy trinh thay thé
. 2”
- Thép + 0,250 + 0,250 | £0,250
—=  Nhém + 0,250 + 0,250 | £0,250
- Cadimi + 0,250 + 0,250 | £0,250
- D(‘”)ng + 0,250 + 0,250 | £0,250
- Magie + 0,250 + 0,250 | £0,250
Do 6n dinh oxy héa (“TOST”)
- Thoi gian dé tr sb axit tdng dat h 3 500 3 000 2 500 1ISO 4263-1
2 mg KOH/g (min.)
Kha nang loc (kh6) (min.) % 85 85 85 ISO 13357-2
Kha nang loc (wét) % Dat ISO 13357-1
D6 sach tai giai doan cip dau ' (max.) | . N€O /17 /14 ISO 4406
> Sach 1z - )| danh gia

® Gia tri thap hon c6 thé dwoc théa thuan gitra nguwdi st dung cudi cling va nha cung cép.

® Trong trwéng hop co tranh chap, ap dung I1SO 6618.

¢ Mtrc 6n dinh cla bot dwoc ghi lai tai 300 s dbi v&i 1an dau tién va 1an thi ba, va tai 60 s ddi véi 1an thr hai.

4 Chi ap dung déi v&i TGBS.

° RPVOT théi béng nito dugc thuwc hién bang cach xt ly 300 mL dau tai nhiét d6 121 °C, bang cach
thoi bot nito kho va sach trong 48 h tai toc d6 3 L/h. Két qua dwogc biéu thi 1a phan tram cla thdi gian

sbéng so v&i mau khéng dwoc xt ly.

"1S0 11500, st dung may dém hat tw dong dwoc hiéu chudn theo 1ISO 11171 1a phwong phap thir

dwoc wa dung ddi véi viéc dém va do kich c& cac hat.
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TCVN 10508:2014

Bang 6 — Yéu cau ky thuat déi véi dau tuéc bin L-TGF va L-TGSE

Loai do nhét

Pac tinh Pon vij Phwong phap thwr
32 46 68
Loai d§ nhot — 32 46 68 TCVN 10507 (ISO 3448)
Mau Theo danh gia Bao cao TCVN 6023 (ISO 2049)
: e o Quan sat bang mat
Ngoai quan Theo danh gia Trong va sang thuong
D6 nhét dong hoc tai 40 °C
- min. mm?/s 28,8 | 41,4 | 612 ISO 3104
-  max. 35,2 50,6 74,8
Chi s6 d6 nhét (min.) 90 90 90 ISO 2909
Diém déng dac (max.) °C -6 -6 -6 ISO 3016
£ a 40 3 P ISO 12185 hoac
Khoi lwong riéng tai 15 °C kg/m Bao cao 1SO 3675
Diém chdp chay (min.)
- Cbc hé °C 200 200 200 ISO 2592
- Cébc kin 190 190 190 ISO 2719
L&z a ISO 6618 hoac ISO
Tri sO axit tong (max.) mg KOH/g 0,2 0,2 0,2 6619 hoac I1SO 7537
\ . ISO 6296 hoac
Ham Ivgng nwdc (max.) % (m/m) 0,02 0,02 0,02 ISO 12937
Do tao bot (mirc tao bot/mirc én
dinh) (max.) °
L 40 c o4 0 mL/mL 50/0 50/0 50/0
- Chuky1°Ctai24°C 1SO 6247
- Chuky 2 °C tai 93 °C mL/mL 50/0 50/0 50/0
~  Chuky 3°C tai 24 °C sau 93°C mL/mL 50/0 50/0 50/0
Thoi gian thoat khi tai 50 °C min 5 5 6 ISO 9120
(max.)
X \ PN . 0
An mon dong (3 h tai 100 °C) | 00 qanh gia | 1 1 1 1SO 2160
(max.)
Céc dc tinh chéng an mon (24 h) Theo danh gia Dat ISO 7120 (B)
Kht nhii © (thoi gian tbi da dé dat :
3 mL thé nhi tai 54 °C) min 30 30 30 ISO 6614
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Bang 6 (két thuc)

TCVN 10508:2014

Loai do nhét

Pac tinh DPon vj Phwong phap thor
32 46 68

E)L?a;/))n(rgli:h) oxy hoa (binh chiu &p min 750 750 750 | ASTM D 2272-02
gfa;’)”(rg'iﬂh) oxy hoa (binh chiu ap % 85 85 85 ASTM D 2272-02
Do 6n dinh oxy héa & nhiét do cao
(72 h tai 175 °C)
- Thay d6i d6 nhét (max.) % Béo céo | Baocao | Bao céo
- Thay déi tri sb axit (max.) mg KOH/g | Béocéao | Béocao | Bao cao

y
- Thay déi khdi lwvong mau thiy mg/cm? ASTM D 4636

kim loai theo “quy trinh thay
) the 2”

- Thép +0,250 | £0,250 | £0,250

—  Nhém +0,250 | £0,250 | £0,250

- Cadimi +0,250 | £0,250 | £0,250

- Déng +0,250 | £0,250 | £0,250

- Magié +0,250 | £0,250 | £0,250
Do 6n dinh oxy héa (“TOST”)
- Thoi gian dé tri s6 axit tdng dat ISO 4263-1

2 mg KOH/g (min.) h 3500 3000 2500
Kha nang loc (khd) (min.) % 85 85 85 ISO 13357-2
Kha nang loc (wét) % Dat ISO 13357-1
Téi trong - th® nghiém FZG
(A/8,3/90) déTnhhegié 8 9 10 ISO 14635-1
Giai doan tai trong gay héng (min.)®
Do sach tai giai doan cAp dau ' (max.) Theo /17 /14 ISO 4406
> sach 1z : )| danh gia

? Trong trwerng hop 6 tranh chép, ap dung I1SO 6618.

® D6 bn dinh cla bot dwoc ghi lai tai 300 s ddi v&i 1an dau tién va Ian the ba, va tai 60 s dbi vai 1an thi

hai.
° Chi ap dung dbi véi TGSE.

¢ RPVOT théi bang nito dwoc thuc hién bang cach xi Iy 300 mL dau tai nhiét d6 121 °C, béng céach théi
bot nito kho va sach trong 48 h tai toc d6 3 L/h. Két qua dwoc biéu thi la phan tram cula thoi gian sdng so

v&i mau khong dugc x ly.

® Giai doan tai gay héng cao hon c6 thé dwoc thda thuan gitra ngwdi str dung cudi cung va nha cung cép.

"1S0 11500 st dung may dém hat tw dong dwoc hiéu chudn theo 1ISO 11171, 1a phwong phap thir

dwoc wa dung ddi véi viéc dém va do kich c& cac hat.
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TCVN 10508:2014

Bang 7 — Dac tinh ky thuat déi v&i dau tudéc bin L-TGCH

(Chéat 16ng tdng hop: cac polyalphaolefin va hydrocacbon twong tw)

Loai do nhét

Pac tinh DPon vi Phwong phap thor
32 46
Loai d0 nhot — 32 46 TCVN 10507 (ISO 3448)
Mau Theo B4o céo TCVN 6023 (ISO 2049)
danh gia
. Theo . Quan séat bang
Ngoai quan danh gia Trong va sang mét thuong
D6 nhét dong hoc tai 40 °C
- min. mm?/s 28,8 41,4 ISO 3104
- max. 35,2 50,6
Chi s6 d6 nhét Bao cao ISO 2909
Diém déng dac °C - 21 - 21 ISO 3016
Khéi lvong riéng tai 15 °C kg/m® B4o céo 190 32185 hoac
Diém chdp chay céc hé (min.) °C 200 200 ISO 2592
Tri s6 axit tbng (max.) ° mg KOH/g B&o cao® ISO 6h?)1éi I';g?)c;gé)?%w
Ham Ivgng nwdc (max.) % (m/m) 0,02 0,02 ISIOSgZ19269I;<;ac
D6 tao bot (mirc tao bot/mirc dn dinh)
(max.)
~ Chuky 1°C tai 24 °C mL/mL 50/0 50/0 SO 6247
~  Chuky 2°C tai 93 °C mL/mL 50/0 50/0
~  Chu ky 3 °C tai 24 °C sau 93 °C mi/mL 50/0 50/0
Thoi gian thoat khi tai 50 °C (max.) min 5 5 ISO 9120
X L oax : 0 Theo
An moén dong (3 h tai 100 °C) (max.) danh gia 1 1 ISO 2160
. o . £ < N Theo
Cac dac tinh chong an mon (24 h) danh gia Dat ISO 7120 (B)
Kher nhii
min Bao cao® ISO 6614

(thoi gian t6i da dé dat 3 mL thé nhi
tai 54 °C)
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TCVN 10508:2014
Bang 7 (két thuc)

Loai do nhét
Pac tinh Pon vj Phwong phap thor
32 46
Do on dinh oxy hoa (binh chiu ap min 1000 1000 ASTM D 2272-02
quay) (min.)
Bo on dinh oxy hoa (binh chiu ap % 85 85 ASTM D 2272-02
quay) (min.)
Do én dinh oxy hoa & nhiét do cao (72 ASTM D 4636 (theo
h tai 175 °C) quy trinh thay thé 2)
- Thay dbi dd nhét (max.) % -3;+5 | -3;+5
- Thay dédi tri sb axit (max.) mg KOH/g 2 2
Do 6n dinh oxy héa (“TOST”)
- Thoi gian dé t_r! sO axit tong dat 2 h 4000 3500 ISO 4263-1
mg KOH/g (min.)
Kha nang loc (khd) (min.) % 80 80 ISO 13357-2
Kha nang loc (wét) % Dat ISO 13357-1
Do sach tai giai doan cAp dau ® (max.) % — /17114 ISO 4406

® Puwoc thdéa thuan gitra nguwdi siv dung cudi ciing va nha cung cép.
b Trong trwd'ng hop co tranh chép, ap dung ISO 6618.

° Dau co két qua Ion hon 1000 min thé hién d6 chum kém theo ASTM D 2272-02, Biéu 11. Dau loai nay
dwoc mong dgi thé hién gia tri I&n hon 1000 min va cé thé I&n hon 1500 min.

¢ RPVOT théi béng nito dwoc thye hién bang cach xi Iy 300 mL dau tai nhiét do 121 °C, bang cach thdi bot
nito kho va sach trong 48 h tai toc d6 3 L/h. Két qua dwoc bieu thj la phan tram cula thdi gian sdng so voi
mau khong dwoc x ly.

¢SO 11500 1, §0’ dung may dém hat ty dong dwoc hiéu chuan theo ISO 111719 13 phwong phap th
dwoc wa dung doi véi viée dém va do kich c& cac hat.
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TCVN 10508:2014

Bang 8 — Yéu cau ky thuat déi v&i dau tuéc bin L-THA va L-THE

Loai do nhét

bac tinh DPon vj Phwong phap thor
68 100 150
Coa TCVN 10507
Loai d6 nhét — 68 100 150 (ISO 3448)
. . . P TCVN 6023
Mau Theo danh gia Bao céo (1SO 2049)

: . . o Quan sat bang
Ngoai quan Theo danh gia Trong va sang mét thuong
D6 nhét dong hoc tai 40 °C
- min. mm?/s 61,2 90,0 135 ISO 3104
- max. 74,8 110,0 165
Chi s6 d6 nhét (min.) 90 90 90 ISO 2909
Diém déng dac (max.) °C -12 -12 -9 ISO 3016

£ a 40 3 f ISO 12185 hoac
Khoi lwvong riéng tai 15 °C kg/m Bao cao 1SO 3675
Diém chdp chay céc hé (min.) °C 180 200 200 ISO 2592
Cox .z a P ISO 6618 hoac ISO
Tri so axit tong (max.) mg KOH/g Bao céo 6619 hoac ISO 7537
Ham Ivgng nwdc (max.) % (m/m) 0,02 0,02 0,02 ISIOSg2$269I;<;aC
Do tao bot (mrc tao bot/mirc én
dinh) (max.) °
L 40 Chg 0 mL/mL 100/0 | 100/0 | 100/0
Chuky 1°Ctai24 °C 1SO 6247
- Chuky 2 °C tai 93 °C mL/mL 100/0 | 100/0 | 100/0
—  Chuky 3°C tai 24 °C sau 93°C mL/mL 100/0 | 100/0 | 100/0
Thoi gian thoat khi tai 50 °C (max.) min 12 — —
1ISO 9120
Thoi gian thoat khi tai 75 °C (max.) — 18 30
An mon ddng (3 h tai 100 °C) (max.) | Theo danh gia 1 1 1 ISO 2160
Céc dac tinh chéng &n mon (24 h) Theo danh gia Dat ISO 7120 (B)
Khir nhi (thoi gian toi da dé dat 3 min 30 o o ISO 6614

mL thé nhii tai 54 °C)
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Bang 8 (két thuc)

TCVN 10508:2014

Loai do nhét
Pac tinh DPon vj Phwong phap thor
68 100 150
Kher nhi d6i véi THA
- Nuwoc tw do (min.) mL — 30 30 ASTM D 2711
- Nhi (max.) mL — 2 2
- Nuwdc trong dau (max.) mL _ 0,5 0,5
Khe nhi d6i véi THE
-  Nuwo&c ty do (min.) mL — 80 80 ASTM D 2711-01a
- Nhi (max.) mL _ 1 1 (Phu luc X 2)
- Nuwdc trong dau (max.) mL _ 2 2
Do 4n dinh oxy héa dbdi voi THA
("“TOST")
S h 1000 | 1000 | 1000 ISO 4263-1
- thoi gian dé tri s6 axit tong dat 2
mg KOH/g (min.)
D6 6n dinh oxy hoa tai 95 °C
doi véi THE 6 6 6
~ D6 nhét tai 100 °C gia tang (max.) ASTM D 2893-04
- Sé lwong két tha (max.) %
0,1 0,1 0,1
Kha naing loc (kho) (min.) % 80 go | Khong ISO 13357-2
yéu cau
Kha nang loc (wét) % Pat Khong ISO 13357-1
yéu cau
Tai trongb — th& nghiém FZG
(A/8,3/90) déTnhheoié 10 19 10 ISO 14635-1
Giai doan tai trong gay héng (min.) 9
D6 sach tai giai doan phéan phéi ° Theo
(max.) danh gia — /171714 ISO 4406

CHU THICH 1: Trong hau hét cac trwéng hop, san

c6 thé dwoc ap dung dbi véi san phdm loai THA.

CHU THICH 2: Trong m6t sb trwérng hop ma cé yéu cau cuwc ap, san pham loai CKC (xem ISO 6743-6 va

ISO 12925-1) c6 thé dwoc ap dung dbi v&i san phadm loai THE.

phadm loai CKB (xem I1SO 6743-6 va I1ISO 12925-1)

® Trong trwerng hop 6 tranh chép, ap dung I1SO 6618.

® Chi ap dung déi voi THE.

°1S0O 11500 ® str dung may dém hat tw déng dwoc hiéu chudn theo 1ISO 11171, 1a phwong phap thir

dwoc wa dung ddi véi viéc dém va do kich c& cac hat.
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Bang 9 — Yéu cau ky thuat déi véi dau tuéc bin L-THCH — Dau tudc bin chap nhan dwoc

vé mat méi treong

(Chéat 16ng tbng hop: polyalphaolefin va hydrocacbon lién quan)

Loai do nhét

Pac tinh Pon vij Phwong phap thir
46 68 100
Loai d6 nhot — 46 68 100 TCVN 10507 (ISO 3448)
Mau Theo B4o céo TCVN 6023 (ISO 2049)
danh gia

. Theo . Quan séat bang
Ngoai quan danh gia Trong va sang mét thuong
D6 nhét dong hoc tai 40 °C
- Tai —20 °C max. @ @ @
- Tai 0 °C max. 780 1 400 1 500

' mm®/s 1SO 3104
- Tai 40 °C min. 41,4 61,2 90,0
- Tai 40 °C max. 50,6 74,8 110,0
- Tai 100 °C min. 6,1 7,8 10
Diém déng dac (max.) °C -15 | -12 -9 ISO 3016

£ n S 40 3 o ISO 12185 hoac
Khoi lwong riéng tai 15 °C kg/m Bao cao 1SO 3675
Diém chdp chay céc hé (min.) °C 186 196 206 ISO 2592
DAz b . i a ISO 6618 hoac ISO 6619
Tri so axit tong (max.) mg KOH/g Bao céo hodc ISO 7537
Ham Ivgng nwdc (max.) % (m/m) 0,02 0,02 0,02 |S%g2$ggg<;ac
Do tao bot (m&c tao bot/mirc én
dinh) (max.)
- Chuky 1°Ctai 24 °C mL/mL 150/0 | 150/0 150/0 ISO 6247
- Chuky 2 °C tai 93 °C mL/mL 70/0 70/0 70/0
- Chuky 3°Ctai 24 °C sau93°C mL/mL 150/0 | 150/0 150/0
Thoi gian thoat khi tai 50 °C (max.) min 10 10 14 1ISO 9120
AAn mon ddng (3 h tai 100 °C) (max.) Theo 1 1 1 1SO 2160
i ' danh gia

Cac dac tinh chéng &n mon Theo
(4 h)° danh gi bat ISO 7120 (B)
Khir nhi (thoi gian toi da dé dat 3 min B30 cao ? ISO 6614

mL thé nhii tai 54 °C)
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Loai do nhét

Pac tinh DPon vj Phwong phap thor
46 68 ‘ 100
D6 6n dinh oxy héa (“TOST”)
- th&i gian d@é tri sb axit tbng dat 2 h Bao cao ° ISO 4263-1
mg KOH/g (min.)
Kha nang loc (khd) (min.) % 80 80 80 ISO 13357-2
Kha nang loc (wét) % Dat ISO 13357-1
Tai trongb — th& nghiém FzZG
(A/8,3/90) 10 10 10 ISO 14635-1
Giai doan tai trong gay héng (min.)
Doc tinh®
- Doc tinh cép tinh déi véi ca mg/L 100 100 100 ISO 7346-2
LL50 (min.)
- DPéc tinh cap tinh Daphnia mg/L 100 100 100 ISO 6341
EC 50 (min.)
- Wc ché vi khudn 3 h EC 50 mg/L 100 100 100 ISO 8192
(min.)
L o e % 60 60 60 ISO 14593 hoac ISO
Kha nang phan hdy sinh hoc (min.) 9439
D6 sach tai giai doan cAp dau ¢ (max.) Theo /17 /14 ISO 4406
C o i i : danh gia

CHU THICH: Xem loai HEPR, theo I1SO 6743-4 " va ISO 15380 ..

® Pugc théa thuan gitra ngudi stv dung cubi cung va nha cung cép.

® Trong trwng hop tranh chép, ap dung 1ISO 6618.
° Thoi gian thr nghiém dwoc thay déi tv 24 h (ISO 7120) thanh 4 h va khoang th&i gian ngén hon hoéc

dai hon cé thé dwoc thda thuan.

4 Chét 16ng hoa tan trong nwéc dwgc thir nghiém theo phwong phap thtr dugc trich dan. Qhét [dng c6 tinh
hoa tan trong nwéc thap phai dwoc thlr nghiém st dung lwvgng nwéc thich hgp dwoc chuan bj theo ASTM

D 6081 hoac 1ISO 10634.

® Khoéng yéu cau theo dbi giai doan ctra s6 10 ngay. Mot sé yéu cau cta québc gia cé thé nghiém ngat hon.

180 11500 ', st dung may dém hat tw dong dwoc hiéu chuén theo ISO 11171, 1a phuong phép thir
dwoc wa dung doi véi viéc dém va do kich c& cac hat.
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Bang 10 — Yéu cau ky thuat déi v&i dau tudc bin L-THCE — Dau tuéc bin chap nhan dwoc

vé mat méi treong

(Chéat 16ng tbng hop: Loai este tdng hop)

Loai do nhét

Pac tinh Pon vj Phwong phap thor
46 68 100

Loai do nhot — 46 68 100 TCVN 10507 (ISO 3448)
Mau Thegiga”h B4o céo TCVN 6023 (ISO 2049)

. Theo danh . Quan séat bang
Ngoai quan gid Trong va sang mét thudng
D6 nhét déng hoc
- Tai -20 °C max. @ @ @
- Tai 0 °C max. 780 1400 1500

' mm®/s 1SO 3104
- Tai 40 °C min. 41,4 61,2 90,0
- Tai 40 °C max. 50,6 74,8 110,0
- Tai 100 °C min. 6,1 7,8 10
Diém déng dac (max.) °C - 15 -12 -9 ISO 3016

£ - Az 0 3 o ISO 12185 hodc
Khoi lwong riéng tai 15 °C kg/m Bao cao 1SO 3675
Diém chdp chay céc hé (min.) °C 186 196 206 ISO 2592
Cox iz b . s a ISO 6618 hoac ISO 6619

Tri so axit tong (max.) mg KOH/g Bao cao hodc ISO 7537
Ham lvong nudc (max.) % (m/m) | 002 | 002 | 0,02 'S%ngggg‘;ac
Do tao bot (mrc tao bot/mirc én
dinh) (max.)
~ Chuky 1°C tai 24 °C mL/mL 150/0 150/0 150/0 ISO 6247
~ Chuky 2 °C tai 93 °C mL/mL 70/0 70/0 70/0
~ Chuky 3°C tai 24 °C sau 93 °C mL/mL 150/0 150/0 150/0
Th(‘g’i gian thoat khoéng khi tai min 10 10 14 ISO 9120
50 °C (max.)
An mon ddng (3 h tai 100 °C) (max.) Thegiga”h 1 1 1 1SO 2160
Cac dac tinh chéng an mon | Theo danh
24h)° oid Pat ISO 7120 (B)
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Loai do nhét

Pac tinh DPon vj Phwong phap thor
46 68 ‘ 100
Kh& nhi
(thoi gian téi da dé& dat 3 mL thé nhd min Bao cao ° ISO 6614
tai 54 °C)
Do 6n dinh oxy héa (“TOST”)
— thoi gian dé tri sb axit tbng dat 2 h Bao cao ISO 4263-3 ©
mg KOH/g (min.)
D6 6n dinh oxy héa thlr nghiém
Baader 72 h tai 110 °C % 20 20 20 DIN 51554-3
D0 nhét tai 40 °C tang (max.)
Kha nang loc (khd) (min.) ¢ % 80 80 80 ISO 13357-2
Tai trongb — th& nghiém FzZG
(A/8,3/90) 10 10 10 ISO 14635-1
Giai doan tai trong gay héng (min.)
Péc tinh ©
- Doc tinh cap tinh déi véi ca mg/L 100 100 100 ISO 7346-2
LL50 (min.)
- DPéc tinh cap tinh Daphnia mg/L 100 100 100 ISO 6341
EC 50 (min.)
- Uc ché vi khudn 3 h EC 50 mg/L 100 100 100 ISO 8192
(min.)
L L s % 60 60 60 ISO 14593 hoac ISO
Kha nang phan hdy sinh hoc (min.) 9439
D6 sach tai giai doan cAp dau ¢ (max.) Theo /17 /14 ISO 4406
C o i i : danh gia

CHU THICH: Xem loai HEES, theo ISO 6743-4 " va 1ISO 15380 ©°!.

® Puoc théa thuan gitra nguwdi siv dung cudi ciing va nha cung cép.

® Trong trwerng hop tranh chép, ap dung ISO 6618.

¢ Thtr nghiém do on dinh oxy héa dwoc thwe hién khdéng cé nuwdce.

41S0O 13357-2 thong thwong ap dung ddi véi dau khoang; tinh twong thich gitka chat 16ng va mang phai

dwoc kiém tra trwéc khi thir nghiém.

® Chéat 16ng hoa tan trong nwéc dwoc thir nghiém theo phuwong phap thtr dugc trich dan. Qhét Idng co tinh
hoa tan trong nwéc thap phai dwoc thlr nghiém st dung lwvgng nwéc thich hgp dwoc chuan bi theo ASTM

D 6081 hoac 1ISO 10634.

"Khong yéu cau theo déi giai doan clra sb 10 ngay. Mot sé yéu cau ctia qudc gia co thé nghiém ngat hon.

¢ 1SO 11500 ¥, str dung may dém hat ty dong dugc hiéu chuén theo I1SO 11171, la phuong phap thir
dwoc wa dung doi véi viée dém va do kich ¢c& cac hat.
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Bang 11 — Yéu cau ky thuat déi véi dau tuéc bin L-TSD va L-TGD

(Este phosphat)

Loai do nhét

Pac tinh Pon vj Phwong phap thor
32 46
Loai d6 nhét — 32 46 TCVN 10507 (ISO 3448)
Mau Theo B4o céo TCVN 6023 (ISO 2049)
danh gia
. Theo . Quan séat bang
Ngoai quan danh gia Trong va sang mét thuong
D6 nhét déng hoc
- Tai 0 °C max. 2000 2500
mm?/s ISO 3104
- Tai 40 °C min. 28,8 41,4
- Tai 40 °C max. 35,2 50,6
Diém doéng dac °C -15 -15 ISO 3016
Khéi lvong riéng tai 15 °C kg/m® 1200 1200 190 32185 hoac
Piém chay (min.) °C 300 300 ISO 2592
Th&r nghiém danh Ira duwong 6ng °c 700 700 1SO 20823
(min.)
Tinh bén ngon Itra bac (max.) s 10 10 ISO 14935
Tri sb axit tbng (max.) ? mg KOH/g 0,1 0,1 ISO 6h?)1éi I';g?)c;§3§)76619
Ham Ivgng nwdc (max.) % (m/m) 0,10 0,10 TCVN 31;23(;%(7)6160) hogc
D6 tao bot (m&rc tao botmirc én dinh)
(max.)
- Chuky 1°C tai 24 °C mL/mL 150/0 150/0 SO 6247
_ Chuky 2°C tai 93°C mL/mL 30/0 30/0
~  Chu ky 3 °C tai 24 °C sau 93 °C mL/mL 150/0 150/0
Thoi gian thoat khi tai 50 °C (max.) min 5 6 1ISO 9120
An mon ddng (3 h tai 100 °C) (max.) Theo 1 1 1SO 2160
- : danh gia
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Bang 11 (két thac)

Loai do nhét

Pac tinh Pon vj Phwong phap thor
32 46
Kher nhi
(thoi gian t6i da dé& dat 3 mL thé& nhd min 15 15 ISO 6614
tai 54 °C)

Do 6n dinh oxy hoa

- Tri sb axit (max.) mg KOH/g 1,5 1,5
- Thay déi khéi lwong Fe (max.) mg 1,0 1,0 EN 14832
- Thay déi khdi lwgng Cu (max.) mg 2,0 2,0

D6 6n dinh thay phan
- Trj sb axit (max.) mg KOH/g 0,5 0,5 EN 14833

D6 sach tai giai doan cap dau ® (max.) % — /17114 ISO 4406

? Trong trwerng hop 6 tranh chép, ap dung I1SO 6618.

®1S0 11500 §0’ dung may dém hat ty dong dwoc hiéu chuan theo ISO 111719 13 phwong phap th
dwoc wa dung doi véi viée dém va do kich c& cac hat.
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Thw muc tai liéu tham khao

ISO 6743-4, Lubricants, industrial oils and related products (class L) — Classification —
Part 4: Family H (Hydraulic systems) [Chét béi tron, ddu céng nghiép va céc sén phdm
lién quan (loai L) — Phén loai — Phén 4: Ho H (hé théng thay luc)].

ISO 6743-5:2006, Lubricants, industrial oils and related products (class L) — Classification —
Part 5: Family T (Turbines) ) [Chét béi tron, ddu céng nghiép va céc sén phdm lién quan
(loai L) — Phan loai — Phén 5: Ho T (tubc bin)].

ISO 6743-6, Lubricants, industrial oils and related products (class L) — Classification —
Part 6: Family C (Gears) ) [Chét béi tron, ddu cdng nghiép va cac san pham lién quan
(loai L) — Phan loai — Phan 6: Ho C (Banh rang)].

ISO 12925-1, Lubricants, industrial oils and related products (class L) — Family C (Gears) —
Part 1: Specifications for lubricants for enclosed gear systems (incl. ISO 12925-1:1996/
Cor 1:2002) [Chét béi tron, ddu céng nghiép va céc sén pham lién quan (loai L) — Ho C
(Banh rdng) — Phan 1: Yéu cau ky thuat dbi véi chéat béi tron cho hé théng banh rdng
dong kin (bao gébm ISO 12925-1:1996/Cor 1:2002)].

ISO 15380, Lubricants, industrial oils and related products (class L) — Family H (Hydraulic) —
Specifications for categories HETG, HEPG, HEES and HEPR [Ché&t béi tron, déu
céng nghiép va céc san phadm lién quan (loai L) — Ho H (hé théng thay luc) — Yéu céu
ky thuéat dbéi voi cac loai HETG, HEPG, HEES va HEPR].

MIL-PRF-7808L, Lubricating oil, Aircraft turbine engine, synthetic base (Déu boi tron,
déng co tubce bin tau bay, thanh phén téng hop).

MIL-PRF-7808L, Lubricating oil, Aircraft turbine engine, synthetic base, NATO code
number 0-156 (D&u boéi tron, ddng co tubc bin tau bay, thanh phén téng hop, ma NATO
sé 0-156).

ISO 11500, Hydraulic fluid power — Determination of particulate contamination by
automatic counting using the light extinction principle (incl. ISO 11500:1997/Cor 1:1998)
[N&ng lwong thay lwc — Xac dinh nhiém ban dang hat bdng dém tw déng st dung nguyén
tdc dé tat séng (bao gébm ISO 11500:1997/Cor 1:1998).

ISO 11171, Hydraulic fluid power — Calibration of automatic particle counter for liquids

(N&ng lwong thiy lwc — Hiéu chudn may dém hat tw déng dbi véi chét 16ng).




