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Lovi néi dau
TCVN 6019:2010 thay thé cho TCVN 6019:1995.

TCVN 6019:2010 chap nhan hoan toan twong dwong véi ASTM D
2270-04 Standard practice for calculating viscosity index from
kinematic viscosity at 40 °C and 100°C v&i su cho phép cla ASTM
quéc te. 100 Barr Harbor Drive, West Conshohocken, PA 18428,
USA. Tiéu chuan ASTM D 2270-04 thudc ban quyén cia ASTM

qudc té

TCVN 6019:2010 do Tiéu ban ky thuat tiéu chudn québc gia
TCVN/TC28/SC2 Nhién lieu Iong — Phuwong phdp thier bién soan,
TOong cuc Tiéu chuln Po lwéng Chat lwong dé nghi, B4 Khoa hoc
va Cong nghé cdng bd.
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San pham dau mo - Tinh toan chi s6 dd nhot
tir dé nhét ddng hoc tai 40 °C va 100 °C

Standard practice for calculating viscosity index from kinematic viscosity
at 40 °C and 100°C

1 Pham vi ép dung

1.1 Tiéu chuan nay quy dinh cac quy trinh d& tinh toan chi sé dd nhat cla cac san phdm dau mé,

nhu dau boi tron va cac vat liéu lién quan tir d6 nhét ddéng hoc clia ching tai 40 °C va 100 °C,

CHU THICH 1: Céac két qua thu dwgc bang cach tinh chi s6 d& nhét tir cdc dd nhdét ddng hoc do duoc ¢
40 °C va 100 °C thyre te twong ty nhw cac két qua tinh theo cach tinh cl, trong dé sir dyng cac d6 nhot
géng hoc do & 37,78 °C va 98,82 °C.

1.1.1 Quy trinh A 4p dung cho céc san phadm dau mo co chi s6 86 nhét nhé hon va bang 100.
1.1.2 Quy trinh B ap dung cho cac san pham diu md cé chi 6 d6 nhot bdng 100 hodc 1én hon.

1.2 Tiéu chudn nay khdng ap dung déi v&i cac san pham diu mé co d6 nhét déng hoc nhé hon
2.0 mm®/s (¢St) tai 100 °C. Bang 1 trong tiéu chudn nay ap dung cho cac san phadm dau md cé
dé nhét ddng hoc trong khodng tr 2 mm?/s (¢St) dén 70 mm?®/s (cSt) tai 100 °C. Béi voi cdc
g6 nhot déng hoc Iédn hon 70 mm®/s (cSt) tai 100 °C thi st dung cac coéng thirc dé tinh toan chi sé
doé nhot.

CHU THICH 2: 1 ¢St =1 mm?/s = 10°%m¥s.

Trong treong hop khdng cé sbé tiéu vé dd nhét ddng hoc tai cac nhiét dd 40 °C va 100 °C thi ¢6
thé thirc hien mot phép wéc lrgng chi sé dd nhot bing cach tinh @6 nhot dong hoc tai nhiét dé
40 °C va 100 °C tir cac sb lidu thu duoc tai cac nhiét d6 khac. S liéu vé chi sé d6 nhét tinh theo
cach trén co thé dwoc coi la phu hop cho viéc cung cip thdng tin va khang diung cho yéu cau
ky thuat Xem ASTM D 341, Piéu A.1 Phuy luc A,

1.3 Cac gia tri dé nhot ddng hoc duwoc xac dinh dwa trén gia tri dd nhét cua nwéc cét tai 20,00 °C
la 1,0034 mm®/s (cSt). Viéc xac dinh d6 nhot ddng hoc clia mét san phdm dau mé phai duwoc tién
hanh theo TCVN 3171 (ASTM D 445) hodc IP 71hoéc 1ISO 3104 hodc 1SQO 2909.

1.4 Cac gia tri tinh theo hé Sl la gia trj tiéu chun.
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2 Tailiéu vién dan

Cac tai liéu vién dan sau 1a cin thiét d& ap dung tidu chudn nay. Dbi véi céc tai liu vién din ghi
nim cdng bé thi ap dung ban dwgc néu. Déi voi cac tai lidéu vién dan khdng ghi ndm cdng bd thi
ap dyng phién ban méi nhét, bao gbm ca céac stra dbi (ndu cob).

TCVN 3171 (ASTM D 445), Sén phdm ddu md ldng trong subt va khbéng trong subt —
Phwong phép xac dinh dé nhot ddng hoc (tinh toan dd nhoét déng lc) hoac

ISO 3104, Petroleum products — Transparent and opaque liquids — Determination of kinematic
viscosity and calculation of dynamic viscosity (Sdn phdm ddu mé - Chét I16ng trong subt va khéng
trong subt - Xac dinh dé nhét dbéng hoc va tinh toédn dé nhét ddng Iyre hoc) hodce

IP 71, Determination of kinematic viscosity and calculation of dynamic viscosity (Xac dinh d@ nhdt
dong hoc va tinh toan dé nhot dbng e hoc). hoac

ISO 28909, Petroleum products - Calculation of viscosity index from kinematic viscosity (Sdn pham
dau mo - Tinh toén chi s6 dd nhat tir 98 nhét déng hoc).

ASTM D 341, Test method for viscosity-temperature charts for liquid petroleum products (Xac dinh
do thi d6 nhét — nhiét d6 cua sén phdm dau mé dang 1dng).

ASTM D 1695, Terminology of cellulose and cellulose derivatives (Thuét ngir vé xenlulo vé céc

dan xuat cta xeniulo).

3 Thuat ngir, dinh nghia
Trong tiéu chuan nay ap dung cac thuat ngd, dinh nghia sau.

3.1

Chi 6 A9 nhért (viscosity index)

S6 sé hoc duoc sir dung dé dic trng cho sir thay ddi d6 nhét ddng hoc theo nhiét dd cla san phim
dau mé.

3.1.1 Giai thich: V¢&i cac loai ddu cé A9 nhdt Adng hoc bang nhau, chi sé a5 nhét cang cao thi
tac ddng cua nhiét A 1&n AO nhét dOng hoc cang nhd.

3.1.2 Giai thich: Trong ASTM D 1695 ciing sir dyung thuat nglr chi s6 d8 nhét, nhwng dinh nghia
khdng lién quan dén thuat ngir nay.

4 Y nghia va str dung

4.1 Chi s6 46 nhot dwoc st dyng rong rai va dwgc dung dé danh gia sy bién thién cta dd nhét
déng hoc do sy thay ddi nhiét dd cla san phdm diu md trong khoang tir 40 °C dén 100 °C.

6
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4.2 Chi sé do nhét cao hon chirng t6 dd nhét ddng hoc gidm di mét legng it hon khi tang nhiét
d6 cua dau bai tron.

4.3 Chi sd d nhot dwoc sir dung trong thye tiEn nhu mdt sé don 1é the hién sy phy thude cua
dé nhot ddng hoc vao nhiét do.

5 Quy trinh A — Ddu cé chi sé d6 nhét nhd hon hodc bang 100

5.1 Xac dinh dd nhot dong hoc clla mau the tai 40 °C va 100 °C theo TCVN 3171 (ASTM D 445) hoac
1ISO 3104 hoac IP 71,

5.2 Tinh toan

5.2.1 Néu dé nhét dong hoc cua dau tai 100 °C nhd hon hodc biing 70 mm?/s (cSt) thi 18y tly
Bang 1 ra nhffng gia tri twong &ng cho L va H. Cac gia tri do dwgc khdng cé trong bang, nhung
van nam trong day cta Bang 1, thi ¢6 thé thu dwoc bing phép ndi suy tuyén tinh. Chi s6 d§ nhét
khdng dwoc xac dinh va co thé khéng dwoc bao céo abi v&i dau cé dd nhdt ddng hoc nhd hon
2.0 mm*/s (cSt) tai 100 °C.

5.2.2 Neéu dd nhdét ddng hoc tai 100 °C 1én hon 70 mm?/s (cSt), tinh cac gia tri cia L va H nhu

sau.
L. =0,8353 Y+ 14,67 Y- 216 (1)
H=0,1684 Y’ + 11,85 Y~ 97 (2)
trong 4o

L 1a d6 nhot dong hoc tai 40 °C cta diu c6 chi s dd nhat béng O va cé cung 86 nhot déng
hoc tai 100 °C véi dau co chi sé dd nhat can xac dinh, tinh bing mm?/s (cSt);

Y 13 d6 nhét déng hoc tai 100 °C ctia diu c6 chi sé 36 nhét can xac dinh, tinh bdng mm®/s (cSt);

H 13 d6 nhét déng hoc tai 40 °C clia dau cé chi sb d8 nhét bang 100 va cé cing dd nhot
ddng hoc tai 100 °C vé&i ddu co chi sé dd nhot cAn xac dinh, tinh bang mm®/s (cSt).

5.2.3 Tinh chi sé d6 nhét, VI, cla dau nhw sau:
VI = [(L - WL~ H) x 100 (3)
trong do.

U 14 dd nhét ddng hoc tai 40 °C clia ddu co chi sb dd nhét can xac dinh, tinh bang mm?/s (cSt).

5.2.4 Vi du ve tinh toan
D nhét dong hoc do duwgc tai 40 °C clia dau can tinh chi sé d6 nhét = 73,30 mm?Z/s (cSt); dd nhat
dong hoc cta loai dau d6 tai 100 °C = 8,86 mm?%/s (cSt):

Tl Bang 1 (bang ndi suy) L = 119,94

Tl Bang 1 (bang ndi suy) H = 69,48
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Thay vao Cong thirc (3) va lam tron dén sé nguyén gan nhét:

vVi=g2

VI = [(119,94 - 73.30)/(119,94 - 69,48)] x 100 = 92,43

(4)
(5)

5.3 ASTM DS 39b, Bang chi sé dd nhét theo nhiét 4 Celsius, dyra trén phan tinh toan & trén va
cd thé str dung thay cho tir 5.2 dén 5.2.4.

Bang 1 — Gl trj co ban cla L va H v&i hé dd nhét déng hoc tai 40 °C dén 100 °C
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Bang 1 (két thic)
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| Do D6 nﬁgt Do 06
n!_uﬁ-t i nhét déng nhot nhét nhét
dong aong hoc déng daong. aong
hocgan L H hocuta: H tai L hi?ﬁ:al hhoc}at L hqcﬁai L H
100 °C 100°C {000 100°C 100°C 100 °C
imm®/s, mm°/s mm?ls mm°/s mm’/s mm-°/s
;_{ESI) | {cSt) (cSt) (¢ St) (cSt) {cSt)
iiﬂs'.,5»:1 31,96] 23.81 | 9.50 [135,3| 76,91 | 14,5 [279.6| 142 4 471,31221,1] 29,0 963414011 55,0 |3126]1066
4,60 133,52/ 24,71 9.60 [137.7| 78,08 | 14.6 |283.0| 143.9 475,7|222,8| 29,2 [975,4/405,3! 555 | 3180|1082
| 470 {35.13] 25,63 | 9.70 {140,1| 79.27 | 14.7 |286.4] 1453 479,7|224,5| 29,4 987,11408,5| 56,0 |3233{1097
' 4.80 136,79( 26,57 | 9.80 [142.7 80.46 | 14,8 |289.7| 146.8 483,9(226,2] 29,6 1998,9/413.5| 56,5 3286|1112
| 4.90 138,501 27,53 | 9,90 -{145,2( 81,67 | 14,9 |293,0{ 148,2 488,6/227,7| 29,8 {10111417.6| 57.0 |3340]1127
.
5,00 40.23 28,49 | 10,0 |147.7 82,87 | 15.0 206,5| 149,7 493,2|1229,5] 30,0 {1023{421,7] 57.5 |3396|1143
5,10 [41.99] 29,46 | 10,1 [150,3i 84,08 | 15,1 |300.0| 151 2 501,5{233,0] 30,5 [1055432.4| 58.0 (34521150
520 {43,76{30,43 | 10,2 [152,9] 85,30 | 15,2 {303.4| 152.6 510,8/236.4] 31,0 [1086 58,5 |3507 (1175
| 5.30 {4553/31,40 | 10,3 [155.4| 86,51 | 15,3 {306.9] 154.1 519,9/240.1| 31,5 1119E 59.0 |3563|11980
540 (473113237 | 10,4 [158,0]87.72 | 154 |310.3| 155.6 528,8{243,5| 32,0 |1151[464.9| 59.5 3619|1206
l
55.50 148,09{ 33,34 | 10,5 [160,6| 88,951 155 {3138} 1570 538,4|1247.1| 32.5 111841475,9| 60,0 |3676|1222
560 '50.87]34.32 | 10.6 1163.2! 90.19] 15,6 |317.5| 158 6 547.51250,7] 33.0 |1217 60,5 3734112381
570 52,64] 35,28 | 10,7 [165.8| 91,40 | 15,7 |321.1] 160 1 556,7|254,2| 33,5 1251E 61,0 13792 |1254)
580 54,42/ 36,26 | 10,8 [168,5/ 92,65 | 15.8 1324.6| 1616 566,4{257,8| 34,0 |1286[509.6| 61,5 |3850|1270
5.90 {56,20{ 37,23 | 10.9 [171.2 93.92 | 15.6 {328.3] 1631 575.6(261,5| 34,5 [13211521.1] 62,0 13908 |12861
‘ .
16,00 (57,97)38,19 | 11,0 [173.9{95.19 | 16,0 |331.9| 164.6 585,2/1264,9| 35,0 |1356(532,5| 62.5 |3966 1303
' 6.10 {59.74/ 39,17 | 11,1 {176,6| 96,45 | 16,1 1335,5| 166, 505,0/1268,6| 35,5 [13911544,0{ 63.0 140261319
| 6.20 161,52/ 40,15 | 11,2 1179.4) 97,71 | 16,2 |339 2| 167.7 604,3|1272,3| 36,0 {1427|555.6| 63.5 |4087|1336
| 6,30 163,32| 41,13 | 11,3 [182,1/ 98,97 | 16,3 |342.9| 169.2 614,2|1275,8] 36,5 [1464(567.1] 64,0 |4147 1352
56,40 65.18/ 4214 | 11.4 [184,9/100,2 | 16,4 |346,6]|170.7 | 22,8 |624.1{279.6| 37.0 |1501/579.3| 64.5 |4207|1369
| 6.50 167,12 43,18 | 115 1187.6) 101,5 | 16.5 {350.3] 172.2 633,6/283,3] 37,5 [1538/501.3] 650 |4268 1386
6,60 169.1644,24 | 11,6 [190.4] 1028 | 16,6 |354.1| 173.8 643,4/286,8| 38,0 [1575 65,5 |4329 1402
| 6.70 E?1.29 45,33 | 11,7 [193,3] 104.1 | 16,7 |358.0] 175.4 653,8/290,5| 38.5 1613E 66,0 |4392[1419
' 6.80 173.48:46.44 | 11.8 {196,2] 105.4 | 16,8 [361,7| 177.0 663,3/294,4| 39,0 [16511627,1| 66,5 |4455|1436
6,90 7572 47,51 ) 11.9 1199,0{ 106,7 | 16,9 |365.6| 178,6 673,7(297,9| 39,5 |1691 67,0 {4517 {1454
| z
| ; 40,0 [17301651,8) 67,5 |4580 1471
40,5 |1770/664,2| 68,0 (4645|1488
: 41,0 1810E?6,6 68,5 |4709 1506
[ 41,5 |18511689,1] 66,0 147731523
i 42,0 {1892[701.9 69,5 |4839 {1541
J 70,0 14905 [1558




