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ACEA ACEA 2021 EUROPEAN OIL SEQUENCES FOR LIGHT-DUTY ENGINE SERVICE-FILL OILS Rev. 0
This sequence defines the minimum quality level of a product for self-certification to EELQMS and for presentation to ACEA members.
Individual member companies may indicate performance parameters other than those covered by the tests shown or more stringent limits.
REQUIREMENT TEST METHOD PROPERTIES UNIT LIMITS
A3/B4-21 | A5/B5-21 | A7/B7-21
1. Laboratory tests
. " " No restriction except as defined by HTHS and Shear Stability requirements.
1.1 Viscosity Grades Riscesivelsy acco.rdmg OEEREED- Manufacturers may indicate specific Viscosity requirements related to
Latest active issue 5
ambient temperature.
CECL-14-93
or
1.2 Shear Stability ASTM D6278 100 °C Viscosity after 30 cycles mm?/s All grades to be "stay in grade”
or
ASTM D7109
D ic Vi ity at 150 °C and Sh
CEC L-36-00 Saule '5;‘;1{;109 o and shear mPass 235 2298&<35 2298535
(ESHTHSIViscesity Dynamic Viscosity at 100 °C and Shear
CEC L-36-90 6 1 mPa-s = Report
Rate of 10° s
1.4 Evaporative Loss CE(%(I;::S;Q?’ Max. Weight Loss after 1 h at 250 °C % <13
1.5 TBN ASTM D2896 mgKOH/g 210.0 | 28.0 Report
) ASTM D4739 mgKOH/g Report 26.0
" ASTM D5185 or o
1.6* Sulphur ASTM D4951 % m/m Report
" ASTM D5185 or 5
1.7* Phosphorus ASTM D4951 % m/m Report
1.8* Sulphated Ash ASTM D874 % m/m 210and<1.6 <1.6 <1.6
1.9 Chlorine ASTM D6443 ppm Report
Max. Variation of Characteristics after
immersion for 7 days in Fresh Oil without Elastomer RE6 RE7 RE8 RE9
1.10 Oil - Elastomer Pre-Ageing:
Compatibility CECL-112-16 - Tensile Strength % Report Report Report Report
- Elongation at Rupture % -70/+20 -65/+15 -51/+9 -65/+19
- Volume Variation % -1.5/+1.8 -1.8/+7.7 0.0/+10.7 -1.5/+13.8
1.11 Foamin ASTM D892 Sequence | (24 °C) 10 — nil
T.endenc 9 with or without Option Tendency - stability ml Sequence Il (94 °C) 50 — nil
Y A Sequence Il (24 °C) 10 — nil
142 High Temperature | sy pgogp Tendency - stabilty m Sequence IV (150 °C) 100 — nil
Foaming Tendency
MRV mPa-s
1.13 Lov»{-_Temperature CEC L-105-12 Yield stress (MRV at SAE J300 ! According to SAE J300 for Fresh Oil
Pumpability Temperatures, applicable for the Fresh Oil Pa
Viscosity Grade)
" I y Oil Oxidation at 168 h (DIN 51453) Alcm <120 <100 <100
1.14 Oil Oxidation with R
Biodiesel for Engine ) Oil Oxidation at 216.h (DIN 51453) Alcm Report <120 <120
Oils operating in the CEC L-109-14 Viscosity Increase, relative at 168 h (Delta % <150 <60 <60
presence of Biodiesel Viscosiy | KV1|°?_) 216 h Delt
Fuel iscosity Increase, relative a elta o < <
KV100) % Report <150 <150
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ACEA ACEA 2021 EUROPEAN OIL SEQUENCES FOR LIGHT-DUTY ENGINE SERVICE-FILL OILS Rev. 0
This sequence defines the minimum quality level of a product for self-certification to EELQMS and for presentation to ACEA members.
Individual member companies may indicate performance parameters other than those covered by the tests shown or more stringent limits.
REQUIREMENT TEST METHOD PROPERTIES UNIT LTS
mBé | AEBSM | MBI
2. ENGINE TESTS
2.1* Gasoline DI Piston Cleanliness Merit 2RL259
Engine Cleanliness CECL1TT16 Turbo Charger Deposits **, average value
EP6CDT ' i >6,
Test ( ) of zones C, D, E & F i 60
Average Engine Sludge Merit 276
Rocker Cover Sludge Merit 277
2.2" Low Temperature |  ASTM D8256 Average Engine Vamish Merit 286
Sludge (Sequence VH, Ford) Average Piston Skirt Vamish Merit 276
Compression Ring (hot stuck) none
0il Screen Clogging % report
. ASTM D8350 Average \ntaklel Lifter Volume Loss (8 i <33 a3 <7
2.3* Valvetrain Wear | (Sequence VB, position average)
Toyota 2NR-FE) End of Test Iron ppm <400 <400 <400
CECL-107-19 ' .
% >
2.4* Black Sludge (N7 EVO) Engine Sludge, average Merit 283
2.5 Fuel Economy CE(CML1'15 14) % Fuel Economy Improvement % | - 225 225
2.§ DI [.)lesel Oil . CEC L1064 Absolute Viscosity Iscrease at 100 °Cand s <00xRLM8
Dispersion at Medium (DVEC) 5.5 % Soot
Temperature Piston Cleaniiness ** Merit 225
P—— 3 i 2RL276-5
2.7 DI.D|eseI P|§ton CEC L1720 Piston Cleanlme§s Merft
Cleanliness & Ring WD) Cylinder-spreading fimit** Merit 13
Sticking No Ring Sticking, max for any ring™* ASF 0
é:n.:. u:::sc:: E)geerosit CECL-A14-19 Turbocharger ratn Met | 205
MPESSOr BeROSIL | rroyota KD-FTV) gerraing :
(Diesel)
Average number
29 Low Speed Pre- ASTM D8291 ) of .event.s ford | <5
" (Sequence IX, Pre-Ignition events iterations
Ignition GDI Turbo
Ford) Numberofevenss| -
per iteration i
. ASTM D279 o ' .
2.10 Chain Wear GDI (Sequence X, Ford) Elongation of Timing Chain R <0.085

*I**; Footnotes see last page
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ACEA ACEA 2021 EUROPEAN OIL SEQUENCES FOR LIGHT-DUTY ENGINE SERVICE-FILL OILS Rev. 0
This sequence defines the minimum quality level of a product for self-certification to EELQMS and for presentation to ACEA members.
Individual member companies may indicate performance parameters other than those covered by the tests shown or more stringent limits.
REQUIREMENT TEST METHOD PROPERTIES UNIT LIMITS
C2t | c3a | canm | csu | coa
1. Lahoratory tests
- No restriction except as defined by HTHS and Shear Stability requirements.
- Viscosity Class according to SAE b :
1.1 Viscosity Grades : Manufacturers may indicate specific Viscosity requirements related to ambient
J300 - Latest active issue
temperature.
CECL-14-93
1.2* Shear Stability or ASTM D6278 100 °C Viscosity after 30 cycles mmls Al grades to be “stay in grade”
or ASTM D7109
Dynamic Viscosity at 150 °C and
CECL-36-90 ynamic Visoosity at 150 mPas 229 235 2268<29
— Shear Rate of 10° s
1.3. HTHS Viscosity ————
Dynamic Viscosity at 100 °C and
CECL-36-90 6 1 mPa-s Report
Shear Rate of 10° s
1.4 Evaporative loss | CEC L-40-93 (Noack) |Max. weight loss after 1 h at 250 °C % <1 <13
15TBN ASTM D289 mgKOHlg | - 26.0 Report
’ ASTM D4739 mgKOH/g Report 240
" ASTM D5185 or N P <
1.6* Sulphur ASTM D495 % m/m <03 <02 <03
. ASTM D5185 or o N < 5 <
1.7* Phosphorus ASTN D495 % m/m 2(0.07/<0.09 <0.09 20.07/<0.09
1.8*Sulphated Ash ASTM D874 % m/m <08 <05 <08
1.9 Chlorine ASTM D6443 ppm Report
Max. Variation of Characteristics
after immersion for 7 days in fresh Elastomer RE6 RE7 RE8 RE9
1.10 Oil - Elastomer oil without pre-ageing
Compatibility - Tensile Strength % Report Report Report Report
- Elongation at Rupture % -70/+20 65/ +15 51149 -65/+19
- Volume Variation % -15/+18 181417 00/+10.7 | -1.5/+138
Sequence | (24 °C) 10 - nil
o roaring LB Tendency - stabilit ml Se qljlence I ((94 "C)) 50- n‘il
Tendency with or without Option A y y d )
Sequence Il (24 °C) 10 - nil
12 1igh Temperature|  cry) ey Tendency - stabiity mi Sequence IV (150 °C) 100 - i
Foaming Tendency
MRV mPa-s
Yield stress
I18Low Temperature | e 1057 | (R at SAE J300 Temperatures According to SAE J300 for Fresh O
Pumpability Pa
applicable for the Fresh Oil
Viscosity Grade)
i i < < < < <
ettt e B B I B
Biodiesel for Engine _‘ x?datwon a { ) o - - - - -
Oils operating in the CEC L-109-14 Viscosity Increase, relative at 168 h % <60 <60 <60 <60 <60
presence of Biodiesel Viscosity| (Detta K\”‘O?) 12161
Fuel iscosity Increase, relative a . < B < B <
(Delta KV100) % <150 <150 <150 <150 <150





image4.png
April 2021

ACEA ACEA 2021 EUROPEAN OIL SEQUENCES FOR LIGHT-DUTY ENGINE SERVICE-FILL OILS Rev. 0
This sequence defines the minimum quality level of a product for self-certification to EELQMS and for presentation to ACEA members.
Individual member companies may indicate performance parameters other than those covered by the tests shown or more stringent limits.
REQUIREMENT TEST METHOD PROPERTIES UNIT LIMITS
C2-21 C3-21 C4-21 C5-21 C6-21
2. ENGINE TESTS
Piston Cleanliness Merit = RL259
2.1* Gasoline DI CEC L-111-16 Turbo Ch b "
Engine Cleanliness (EPBCDT) urbo Charger Deposits **, average Merit 2 6.0
value of zones C, D, E & F
Average Engine Sludge Merit 276
Rocker Cover Sludge Merit 277
2.2* Low Temperature ASTM D8256 Average Engine Varnish Merit 286
Sludge (Sequence VH) Average Piston Skirt Varnish Merit 276
Compression Ring (hot stuck) None
Qil Screen Clogging % Report
. ASTM D8350 Average \ntak‘g Lifter Volume Loss ) <33 <27
2.3* Valvetrain Wear (Sequence IVB, Toyota (8 position average)
2NR-FE) End of Test Iron ppm < 400 <400
CEC L-107-19
4% i i 283
2.4* Black Sludge (M271 EVO) Engine Sludge, average Merit
54- > = imit
CE(CML1 1514) 92 Fuel Economy Improvement % 225 |210(fr xwxa\?_jgl)y’ IR mgn [ —
2.5 Fuel Economy
JASO PE M366 Fuel Economy Improvement % 200
(Toyota 2ZR-FXE) 'y imp e
2.6* DI Diesel Oil Absolute Viscosity Increase 5 <
-106- <0.9xRL248
Dispersion at Medium CECDI;/;EB 14 at 100 °C and 5.5% Soot mm'fs x
‘Temperature ( ) Piston Cleanliness ** Merit 225
o i i 2 RL276 - 5
2.7 DI_ Diesel pl_ston CEC L-117-20 »PIS(On C\ean»llne;s Mer!t
Cleanliness & Ring (VW TDI) Cylinder-spreading limit** Merit <13
Sticking No Ring Sticking, max for any ring*| ASF 0
i—g;“:::::ra?:fos“ CEC L-114-19 Turbocharger ratin Mert | 225
omp P! (Toyota 1KD-FTV) 9 9 2
(Diesel)
Average number
29 Low Speed Pre- ASTM D829t Pre-Ignition events o i:‘:ttiznfzr S =
Ignition GDI Turbo (Sequence IX, Ford) 9
Number of events| <8
per iteration -
- ASTM D8279 . . o
2.10 Chain Wear GDI (Sequence X, Ford) Elongation of Timing Chain % <0.085

*I**: Footnotes referring to the following Requirements in the A-/B- and C-Classes:

Footnotes
No.1.6,1.7,1.8
No.2.1,26, 2.7
No.2.1

No. 2.2

No. 2.3

No. 2.4:

No. 2.6

No. 2.7

Maximum limits, Values take into account method and production tolerances

** Parameter is not an official CEC Parameter

The CEC L-111-16 (EPS6) lifetime is limited. If the test becomes unavailable during the lifetime of these ACEA Engine Oil Sequences, ACEA intends to introduce a
successor test on PSA hardware at a similar severity level.

Alternatively, Sequence VG (ASTM D6593) results meeting ACEA 2016 requirements can be used in place of Sequence VH for all categories. The Sequence VG
limits for ACEA 2016 are: Average engine sludge, merits: 27.8; Average rocker cover sludge, merits: 28.0; Average engine varnish, merits: 28.9; Average piston
skirt varnish, merits: 27.5; Hot-stuck compression rings: None; Oil screen clogging, % area: < 20.

Alternatively, Sequence IVA (ASTM D6891) data can be used for A3/B4, A5/B5, C2, C3, C4 and C5 categories at the following limit: Cam wear average: max 90
microns.

Alternatively to the CEC L-107-19, results of the Daimler M271 Sludge test as described by Daimler AG can be used for A3/B4, A5/B5 and C2, C3, C4, C5. For this
test, reference oil changed from RL140 to RL261. Results relative to RL140 or RL261 can be used to demonstrate ACEA performance. The applicable limit with
RL261 is 2 RL261 + 10. The applicable limit with RL140 is 2 RL140 + 40. Test results obtained by the Daimler M271 test procedure will be accepted only under
the condition that they come from test rigs being referenced and quality controlled by Daimler AG.

The CEC L-106-14 (DV6C) lifetime is limited. If the test becomes unavailable during the lifetime of these ACEA Engine Oil Sequences, ACEA intends to introduce
a successor test on PSA hardware at a similar severity level.

Alternatively, CEC L-78-99 (TDI2) results can be used as specified in the table below.

CEC L-78-99 limits applicable for: A3/B4 AS/BS, A7/BT c2 C3, C4, C5,C6
Piston Cleanliness Merit 2 RL206 2 RL206 2 RL206 2 RL206
Ring Sticking (Rings 1 & 2)
[Average of all 8 rings ASF <1 <1.0 <12 <
Max. for any 1st ring ASF <1.0 £1.0 2. <1.
Max for any 2nd ring ASF 0.0 0.0 0.0 0.0
EoT TBN (ISO 3771) ** mgKOH/g 26.0 240 Report Report
EoT TAN (ASTM D664) ** mgKOH/g Report Report Report Report





