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Foreword

The Jordan Institution for Standards and Metrology is the national standardization body in Jordan.
The work of preparing Jordamian standards is normally carried out by technical committees
composed of the interested parties, which are involved in the scope of standard. All the interested
bodies have the right to vote on the draft Jordanian Standard during the enquiry stage, taking into
consideration the importance of harmonizing Jordanian standards with the International, regional or

national standards (as much as possible) with the purpose of eliminating technical barriers to trade
and facilitating International trade. 7

\‘(‘

\‘S

’

Jordanian Standards are drafted in accordance with the rules given in the Jordanian Dméctwe I-

2:2005, part 2: Rules for the structure and drafting of Jordanian Standards related to s ardization
depamnent'. 4

L7
The permanent technical committee for Lubricating oils 4 has studied Jordanian Standard 392:2007
related to "Lubricating oils — Lubricating oils for internal combustion engines", and the
prepared project 392-1:2023 related to 'Lubricating oils — Lubricating oils for internal
combustion engines, Part 1: API classifications", and has recommended to approve the amended
project as a Jordanian Standard 392-1:2023 according to article (12) of Standards and Metrology
Law No. (22) for the year 2000 and it’s amendments. .
This Jordanian Standard includes the following parts unde'& the same general title, "Lubricating
oils - Lubricating oils for infernal combustion engmcs
— Part 1: API classifications.

— Part 2: ACEA European oil sequences for oasohng engines and diesel engines.

pr
~Af

* under amendment




DJS 392-1:2023

Lubricating oils - Lubncﬁhng 0115 for internal combustion engine

Part 1: API classifications

1- Scope

This Jordanian Standard is concerned with lubricating oils for internal combustion engines suitable

for gasoline and diesel engine services (excluding marine application) according to API
performance classifications.

7
2- Normative references y:'%‘e
The following referenced documents are indispensable for the application of this docu;nent For
dated references, only the edition cited applies. For undated references, the latest ?d:tlon of the -
referenced document (including any amendments) applies.

- ASTM D92, Standard test method for flash and fire points by cleveland open cq;fteater

- ASTM D97, Standard test method for pour point of petroléum products. 7

- ASTM D130, Standard test method for corrosiveness to copper from: @cuuleum products by
copper strip test. % 3

- ASTM D445, Standard test method for kinematic viscosity of tran.gpafent and opaque liquids (and
calculation of dynamic viscosity). o

- ASTM D892, Standard test method for foaming characteristi¢s 61 lubricating oils.

- ASTM D2270, Standard practice for calculating viscosity u!&ex from kinematic viscosity at 40 °C
and 100 °C.

- ASTM D2622, Standard test method for sulfur in pet[gleum products by wavelength dispersive X-
ray ﬂuor\.scence spectrometry.

- ASTM D2896, Standard test method for bas&«ﬂ{nbcr of petroleum products by potentiometric
perchloric acid titration.

- ASTM D4057, Standard practice for manugl samplmg of petroleum and petroleum products.

- ASTM D4683, Standard test method fof'measunng viscosity of new and used engine oils at high
shear rate and high temperature by tapc‘fed bearing simulator viscometer at 150 °C,

- ASTM D4684, Standard test mjthod for determination of yield stress and apparent viscosity of
engine oils at low temperature. "

- ASTM D4741, Standard tegf’“ method for measuring viscosity at high temperature and high shear
rate by tapered-plug viscordeter.

- ASTM D4951, Standard test method for determination of additive elements in lubricating otls by
inductively coupicd\plﬁsma atomic emission spectrometry.

- ASTM D5119, $tandard test method for evaluation of automotive engine oils in the CRC L-38
spark- 1gmt1011§,ngmc

- ASTM DSJ"_’J Standard test method for low temperature, low shear rate, viscosity/temperature
depcndcng% ‘of lubricating oils using a temperature-scanning technique.

- AS'§M D5185, Standard test method for multielement determination of used and unused
lubp'?:almg oils and base Oils by inductively coupled plasma atomic emission spectrometry (ICP-
AES).

- ASTM D5293, Standard test method for apparent viscosity of engine oils and base stocks between
—~10 °C and -35 °C using cold-cranking simulator.

-~ ASTM D5302, Standard test method for evaluation of automotive engine oils for inhibition of
deposit formation and wear in a spark-ignition internal combustion engine fueled with gasoline and
operated under low-temperature, light- duty corditions.
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- ASTM D5480, Standard test method for engine oil volatility by gas chromatography.
- ASTM D5481, Standard test method for measuring apparent viscosity at high - - temperature and
highi-shedr rate by multicell capillary viscometer.
- ASTM D5533, Standard test method for evaluation of automotive engine oils in the sequence 11IE,
spark-ignition engine.
- ASTM D5800, Standard test method for evaporation loss of lubricating oils by the noack method.
- ASTM D5844, Standard test mcthod for evaluation of automotive engine oils for inhibition of
rusting {Sequence 1ID),
- ASTM D5966, Standard test method for evaluation of engine oils for roller follower wear in hght—
duty diesel engine.
- ASTM D5967, Standard test method for evaluation of diesel engine oils in T-8 diesel cngmg
- ASTM D6082, Standard test method for high temperature foaming characteristics of l’fbrl(:&tmg
oils. P
- ASTM D6278, Standard test method for shear stability of polymer cnntammg Tluids using a
European diescl injector apparatus.
- ASTM Dé6335, Standard test method for determination of high temperatt.,;e*"c’[’eposﬂs by thermo -
oxidation engine oil simulation test.
ASTM D6417, Standard test method for estimation of engine 011 wolanhty by capillary gas
chromatography.
- ASTM D6557, Standard test method for evaluation of rggt preventive charactenistics of
automotive engine oils.
- ASTM D6593, Standard test method for evaluation of e}fomouve engine oils for inhibition of
deposit formation in a spark - ignition internal cornbu:,uoa engine fueled with gasoline and operated
under low-temperature, light-duty conditions.
- ASTM D6681, Standard test method for evaluanoﬂy of engine oils in a high speed, single-cylinder
diesel engine-caterpillar 1P test procedure.
- ASTM D6709, Standard test method for evah{anon of automotive engine oils in the sequence VIII
spark-ignition engine (CLR oil test engine);*~
- ASTM D6750, Standard test methqgs” for evaluation of engine oils in a high-speed, single -
cylinder diesel engine ~ LK procedurc;(b 4 % fuel sulfur) and IN procedure (0,04 % fuel sulfur).
- ASTM D6794, Standard test mgtfiod for measuring the effect on filterability of engine oils after
trcatment with various amounts of water and a long (6 h) heating time.
- ASTM D6795, Standard test method for measuring the effect on filterability of engine oils after
treatment with water and gz%r ice and a short (30 min) heating time.
- ASTM D6838, Standaid test method for cummins M11 high soot test.
- ASTM D6891 Staplard test method for evaluation of automotive engine oils in the sequence IVA
spark-ignition englfe.
- ASTM D6894’ Standard test method for evaluation of aeration resistance of engine or.ls in direct -
injected ngb,acha:ged automotive diesel engine.
- ASTM,P6896, Standard test method for determination of yield stress and apparent viscosity of
used\eﬁgme oils at low temperature.

- ASTM D6922, Standard test method for determination of homogeneity and miscibility in
automotive engine oils.
- ASTM D6923, Standard test method for evaluation of engine oils in a high speed, single - cylinder
diesel engine - caterpillar IR test procedure.
- ASTM D&975, Standard test method for cummins M11 EGR test.
- ASTM D6684, Standard test method for evaluation of antomotive engine otls in the sequence [IF,
spark - ignition engine.
- ASTM D6987/D6987M Standard test method for evaluation of diesel engine oils in T-10 exhaust
gas recirculation diesel engine.
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- ASTM D7042, Standard test method for dynamic viscosity and density of liquids by stabinger
viscometer {and the calculation of kinematic viscosity).
- ASTM D7097 Standard test method for determination of moderately high temperature piston

deposits by thermo — oxidation engine oil simulation test— TEOST MHT.

u-a:-a.

Curopean diesel injector apparatis at 30 cycles and 90 cycles.
- ASTM D71 56, Standard fest method for evaluation of diesel engine ‘oils in the T-11 exhaust gas

_ recirculation diesel engine.

- ASTM D7216 Standard’ {est mclﬁod' Tor determining automofive cngine oil compaubﬂlty x\;;tth
typical seal elastomers.

- ASTM D7320, Standard test method for cvaluatlon of automotive engine oils in the §cﬁuence
IIIG, spark - ignition ¢cnginc.

- ASTM D7346 Standard test method for no flow point and pour point of petroleunypfoducts and
liquid fuels.

- D7422 Standard test method for evaluation of diesel engine oils in T-12 exhgqggt gas recirculation
diesel engine. aF

- ASTM D7468, Standard test method for cummins ISM test. 7
- ASTM D7484, Standard test method for evaluation of automotive gpgme oils for valve — train
wear performance in cummins ISB medium-duty diesel engine. 3>’

- ASTM D7528, Standard test method for bench oxidation of engmé oils by ROBO apparatus.

- ASTM D7549, Standard test method for evaluation of hee.vy~duty engine oils under high output
conditions - caterpillar C13 test procedure. .;2‘

- ASTM D7563, Standard test method for evaluation of the ability of engine oil to emulsify water
and simulated Ed85 fuel. g

- ASTM D7589, Standard test method for measurem%nt of effects of automotive engine oils on fuel
economy of passenger cars and light-duty trucks in sequence VID spark ignition engine.

- ASTM D8047, Standard test method for ev aIuauan of engine oil aeration resistance in a caterpillar
C13 direct-injected turbo- charged automotive diesel engine.

- ASTM D8048, Standard test method ,fon%vaiuanon of diesel engine oils in T-13 diesel engine.

- ASTM D8111, Standard test methpd for evaluation of automotive engine oils in the sequence
[1IH, spark-ignition engine. S

- ASTM D$114, Standard test méthod for measurement of effects of automotive engine oils on fuel
econcmy of passenger cars and light - duty trucks in sequence VIE spark ignition.

- ASTM D8226, Standargl,/t’est method for measurement of effects of automotive engine oils on fuel
economy of passenger fars and light - duty trucks in sequence VIF spark ignition engine.

- ASTM D8256, Standard test method for evaluation of automotive engine oils for inhibition of
deposit formation7in the sequence VH spark - ignition engine fueled with gasoline and operated
under low — tan%eramre light-duty conditions.

- ASTM D&279 Standard test method for determination of timing-chain wear in a turbocharged,

direct-injettion, spark - ignition, four — cylinder engine.

- ASTM D8291, Standard test method for evaluation of performance of automotive engine oils in
the “itigation of low — speed, preignition in the sequence IX gasoline turbocharged direct —
injection, spark - ignition engine.

- ASTM D8350, Standard test method for evaluation of automotive engine oils in the sequence IVB
spark-ignition engine.
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3- Terms and-definitions: = =——= . . -

_For the purposes of this Jordanian Standard, the following terms and definitions applies.

31 -
Base oil

Petroleum product produced after refining of crude oil or by other manufacturing process and used

* in manufacturing of lubricating oil and greases

32 .

Additives

Chemical materials designed to be added with Iubricating oil to enhance its performance prope:;t'(és
33 .,,a
Lubrication ¥y
The act of addmg lubricating oil to rcduec-ﬁichen—and +wear - between the moving parts, to control
the increase in temperature rise caused by the fr;ctmn to minimize corrosion /x

residues rcsultmg from internal combustion ?

to remove

4- Classification By

Lubricating oils are classified according to their viscosity and perfermance as follows:

4-1 Classification according to viscosity

Lubnicating oils are classified according to viscosity based on Sﬁﬂ: J300 classification (see Table
1). o

4-2 Classification according to performance '/

Lubricating oils are classified according to performance ba;sed on API classification (see Table 2, Table
3 and Table 4). <

Note: Product can be suitable for more than one wscqs'{ty or performance grades according API or SAE
grades.

4-2-1 ILSAC Standard for passenger car eug'ine oils

For automaotive gasoline engines, the lates LS;TLSAC standard inciudes the performance properties of

each earlier category and can be used service older engines where earlier category oils were
recommended (see Table 4).

4-2-1-1 GF-6A ,>“'

Introduced in May 2020, d%l%lé;d to provide protection against low-speed pre-ignition (LSPT).
4-2-1-2 GF-6B e

Applies only to oils haw;}g an SAE viscosity grade of 0W-16. Introduced in May 2020, designed to
provide protection aga.u%t low-speed pre-ignition (LSPI).

4-2-2 Service categi)nes for passenger car motor oils

The latest API sex¥ice category includes the performance properties of each earlier category and can
be used to sewfée older engines where earlier category oils were recommended.

The Iubnc?n“ts covered by thesc catcgories are for gasoline passenger cars, some trucks and off-
highway,€quipment (service category “S”). The letter following service category “S” indicates the
performiance category of the oils.

The letters “SI”, “SK”, and so have been omitted from the sequence of letter designations for API
service categories because of their common association with other organizations or systems:

4-2-2-1 SP: 2020 gasoline engine service

Introduced in May 2020, designed to provide protection against low-speed pre-ignition (LSPI),
timing chain wear protection, improved high temperature deposit protection for pistons and
turbochargers, and more stringent sludge and varnish control. API SP with resource conserving
matches ILSAC GF-6A by combining APT SP performance with improved fuel economy, emission
control system protection and protection of engines operating on ethanol-containing fuels up to E8S.
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- - .- 4:2-2-2. SN: 2011 gasoline engine service . -
For 2011 and older automotive engines.
4-2-2-3 SM:-2005 gasolineengine service- — - -
For 2005 and older automotive_engines. .
4-2-2-4 SL: 2001 gasoline engine service
For 2001 and older automotive engines. .~ . - —— —
4-2-2-5 §J: 1997 gasoline engine sepvice- — — -
For 1997 and older automotive engines.
4-2-3 Service catégories for diesel engineoils: -~~~

The lubricants covered by this category passenger (category “C”) cover dicscl engine trucks and
diesel powered off-highway- equipment (fleets; contractors, farmers, etc...). The letter £ ﬁ owing
passenger category “C” indicates the performance category of the oil. i
4-2-3-1 CK-4: For 2017 heavy-duty diesel engine service i
API setvice category CK-4 describes oils for use in high-speed four-stroke cy;l"w diesel engihes
designed to meet 2017 model year-on-highway and Tier 4 non-road exhaust g:msswn standards as
well as for previous model year diesel engines. These oils are formulated fox use in all applications
with diesel fuels ranging in sulfur content up to 500 ppm (0,05 % by wukghts
4-2-3-2 FA-4: For 2017 heavy-duty diesel engine service (low Sulfu{)
API service category FA-4 descnibes certain XW-30 oils bpeCIﬁcaiiy formulated for use in select
high-speed four-stroke cycle dicsel engines designed to meef 2017 model year on-highway
greenhouse gas (GHG) emission standards. These oils arg” formulated for use in on- highway
applications with diesel fuel sulfur content up to 15 ppm (O,Bﬁl 5 % by weight).
4-2-3-3 CJ-4: For 2010 severe-duty diesel engine service
For high-speed four-stroke cycle diesel engines desighed to meet 2010 model year on- highway and
tier 4 non-road exhaust emission standards as well.a$ for previous modelyear diesel engines.
4-2-3-4 CI-4: For 2004 severe-duty diesel engirie service
Introduced in 2002. For high-speed, four—_s_n;tﬂ(e engines designed to meet 2004 exhaust emission
standards implemented in 2002. Some CI# oils may also qualify for the CI-4PLUS designation.
4-2-3-5 CH-4: For 1998 severe-duty diesel engine service
Introduced in 1998. For high-speed,” Four-stroke engines designed to meet 1998 exhaustemission
standards. CH-4 oils are spcc1ﬁcal‘fv compounded for use with diesel fucls ranging in sulfur content
up to 0,5 % weight. Can be u.s\pd in place of CD, CE, CF-4, and CG-4 oils.

4
5- Characteristics -~

The enginc iubricat\iﬁgoiis shall fulfill the following characteristics:

5-1 Homogeneously mixed, bright and clear and have acceptable odor.

5-2 Free from;Water, sediments, dusts, abrasive matter and impurities

53 To coatiin some additives, which are added in specific percentage that was determinedduring
the dcvciopmcnt and research process to achieve the requirements in tables 5,6 and 7, if they are
complctcly dissolved and not separable during the product's shelf life. The following elements shall
be tested (calcium, phosphorous, zinc, magnesium, molybdenum) as per the ASTM D4951 test

method. Which the concentration of the elements can be used to verify the addition of all amounts
of additives.

5-4 Physical properties according to Table 1.
5-5 The required bench tests in tables 5, 6 and 7 according to test method in tables 5, 6 and 7.
5-6 The bench tests and engine performance tests which are carried out by either of the product

formula developer, or by manufacturers of lubricating oil additives, or by engine manufacturers are
listed in Annex A and Anncx B.
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5-7 THKe.test.results.offlash point.and Pour paintaccording to Table 8. «
5-8 The mineral base oils to be used with the additives (clause 5-3) shall be parafflmc base mls w1th
- mee = ViscOSityindex V1= 90.and-conforns.to=APl-classification-of-base oils giverrin table 9. ...
Note: Recycled.base.oils.can-be.used informulating these lubricants provided these base oils are
produced by internationallyTecognized licensed processes and the base oil products-have the same
quality of virgin Base Oils and conform to the API classification of Base 0il given in table 8.

59 The minimurmn test result values of TBN should be 6 (mg-KOH/g) for gasoline and 8 (mg
KOH/g) for diesel.

5-10 The maximumr test resuit value of cupper corrosion should be b~ - 2, 'z

3
© 6-Sampling =~ s
- Samples shall be drawn according to ASTM D4057. L, it
)/
e g
7- Method of testing —-—;;a———~——~ e o e

The following tests shall be carried out according to the performance and aﬁphcatlor‘ requircment
and the representative sample taken in accordance with clause 6. 3 <

7-1 Physical and chemical tests

Physical and chemical tests shall be conducted, and test methods sh..il ‘be determined accordlng to

clause 5, taking into account the exemption of some grades fr })m some tests as indicated in the
Tables. o5

7-1-1 Visual inspection. ?

‘!
7-1-2 Appearance: Homogeneously mixed, bright and );téa.r and have acceptable odor. Free from
water, sediments, dusts and impurities.
7-1-3 Kinematic viscosity test according to ASTM' D445 or ASTM D7042 provided that ASTM
D445 is the reference test method to resolve dqgh’ts or disputc.
7-1-4 Calculation of viscosity index.

7-1-3 Apparent viscosity test according to,,AST\d D35293.

7-1-6 Yield stress and apparent Viscosi;y at low temperature according to ASTM D4684.

7-1-7 Measuring viscosity at h_tgh «Lf:'rfperaru:e and high shear rate accerding to ASTM D4683,
ASTM D474] or ASTM D5481 >

7-1-8 Tests of elements (oaltmm phosphorous, zinc, magnesium, molybdenum) according to
ASTM D4951 test method‘}

7-1-9 Low and high.femperature foam determination test using ASTM D892 and ASTM
D6082 test methodsy ™

7-1-10 Detenmnaﬁon of homogeneity and miscibility according to ASTM D6922,

7-1-11 Low ternperan.rc fow shear rate, viscosity/temperature dependence of lubricating oils using a
tcmperatw;p—scanmng according to ASTM D5133.

7-1-12. Ewporahon loss by the noack method according to ASTM D5800.

7-1-3% Shear stability of polymer containing fluids using a European diesel injector apparatus
according to AS'TM D6278.

7-1-14 Sulfur content test according to ASTM D4951, ASTM D5185 or ASTM D2622.

7-1-15 Flash point test according to ASTM D92.

7-1-16 Pour point test according to ASTM D97 or ASTM D7364 provided that ASTM D97 is the
reference test method to resolve doubts or dispute.

7-1-17 TBN according to ASTM D2896.

7-1-18 Cupper corrosion according to ASTM D130.
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72 anme performance tests

_Tgnca'{mg 01| g.acL frves, ortay eﬁélﬁg}nan acturers. | .. 77 T
It is required to be done only once when dcvclopmg the lubricating oil formula. Clause 5-3 is

enough to ensure thal the requm:d percentage of additives is added to meet the required
perfonnance

8- Packing

Cabrivating oiis-shatl e packed i tightly closedand sealed containers.preventing possibilities of
oil leakage or oil contamination with any impurities; such containers neither shall 3ffccg,nor be
affected b}r the oil. f

T e R R e N g s }9@..

9. Labelilfg' S O — J

The followmg information shall be 1cg1b y and indelibly marked in Arabic andfon’ Iéngllsh languages
on each container of lubricating oils.

9-1 Net volume, in liters. b‘;"
9-2 Producer’s name or his registered trade mark. &
9-3 Name of the country of origin. a2

9-4 The classification of oils according to SAE viscosity, and AP,E{)erformancc (as in clause 4}, and
its intended use. i;):/‘

9-5 Date of production, barcode and the batch number.

9-6 Precaution: “Avoid Environmental Pollution. Jt

9-7 Base Oil origin: virgin base oil or recycled.
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Table 1 - SAE J300 viscosity grades for engine oils
: - s et AL S Low-shear= | Low=shear-
SLowe- - -} [A;w- Aetiperatione rate rate High-shear-rate
temperature » CC) kinematic kinematic viscosity
(C) : viscosity viscosity (mPa-s)
SAE viscosity cranking- vi"scg-s“izp(l;ga-s‘ (mmzfs) (‘mmza’s) at 150°C
grade viscosity i ol : at 100 °C at 100 °C min
e e s b AR No Yield Stress - ~——0in : max _ ASTM P4683,
max ASTM D4684 ASTM D445 | ASTM D445 AS'KM‘D4’):41 or
ASTM D5293 | . or ASTM or ASTM D3481
= = 3 ; D7042 D7042 ]
oW 6200.at-35 | 60000 at-40. 3,8. - £ -
SW 1 6:600 at 30. 60 000.at-35 . 38 - - -
10W - 7000 at-25 .~60-000-at-30. -|- 41 - - e T -
15SW 7 000 at -20 60 000 at -25 56 5 -
20W 9500 at -15 60 000 at -20 5,6 3 - -
25W 13 000 at -10 60 000 at -15 9,3 o - -
8 § . 40 P <6l 12
2 _ . 50 .7 <71 2,0
16 - - GLI:‘E'—‘" <82 23
20 - 2 6,9 <93 2,6
30 - - 793 <12,5 2,9
A . 3,5 (0W-40, SW-40,
40 ) - 3 b <l and(lOW—4O grades)
& 3,7 (I5W-40, 20W-
40 . - 12,5 <163 40, 25W-40, 40
i ¥ grades)
50 - Ea 16,3 <219 3,7
60 - i S 21,9 <26,] 37
.
T4
.
X
o
. o
F
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Table 2 - Gasoline engines - The current and previous API grades
Category Status’| T Service
SP Current | Introduced in May 2020. .. .. -
SN Current. | For 2020 and older automotive engines
~ SM Current | For 2010 and older automotive engines.
SL Current | For 2004 and older automotive engines. 4
SJ | Current } For 2001 and older automotive engines. o7
] CAUTION: Not suitable for use in most gasoline-powered autgibtive
SH Obsolete engines built after 1996. May not provide adequate prolec.lmﬂ' against
- co “build=up of engine sladge, oxadation, or wear. f
it CAUTION: Not suitable for use in most gasolmc-pow;red automotive
G Obsolete | engines built after 1993. May not provide adcquatg protectlon against
build-up of engine sludge, oxidation, or wear. -
CAUTION: Not suitable for use in most gagoline-powered automotive
SF Obsolete | €ngines built after 1988. May not prow;ij} ‘adequate protection against
build-up of engine sludge. J '«s
, CAUTION: Not suitable for use, m 'most gasoline-powered automotive
SE Obsolete enginesbuilt after 1979. v ;
CAUTION: Not suitable for use in most gasoline-powered automotive
SD Obsolete | €ngines built after 1971 Use in more modern engines may cause
unsatisfactory pcrfor};’&l.nce or equipment harm.
CAUTION: Notsuitable for use in most gasoline-powered automotive
engines built gfter 1967. Use in more modern engines may cause
SC Obsolete unsanbfactary performance or equipment harm.
CAUTIE)’\ Not suitable for use in most gasoline-powered automotive
SR Obsolete crzgm’és built after 1951. Use in more modern engines may cause
\gﬁ‘éausfactory perfonmance or equipment harm.
-_{‘—*"’CAUTION: Contains no additives. Not suitable for use in most
SA Obsu_lﬁfé gasoline- powered automotive engines built after 1930. Use in modem
o engines maycause unsatisfactory performance or equipment harm.
4
I.\/I% \j-
Y"P
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Tab le 3-

Diesel Engines - The current and previous API grades

Category

- Status -

Service

FA-4

Current

API Service catcgory FA-4 describes certain XW-30 oils specifically
formulated for usein select high-speed four-stroke cycle diesel engines
designed to meet 2017 model year on-highway greenhouse gas (GHG)
emission standards. These oils are formulated for use in on-highway
apphcatmns with diesel fuel sulfur content up to 15 ppm (0,001 5 % by
weighty. - -

CK-+4

Current

oSSR wR

APT Service category CK-4 describes oils for use in }ugh-speed/ four-
stroke cycle diesel engines designed to meet 2017 modcla Ayear on-
hxghway and Tier 4 non-road exhaust emission standards as “well as for
previous model year diesel engines. These oils are formlal’ated for use in
-all.applications. with diesel fuels ranging in.sulfur cm;tcnt up to 300ppm
(0,05 % by weight).

Cl-4

Current

For high-speed four-stroke cycle diesel engme§ rieszgned to meet 2010
model year on- highway and Tier 4 'sg)n -road exhaust emission
standards as well as for previous modelyssar diesel engines.

Cl4

Current

Introduced in 2002. For high- spegd,_)four-smkc engines designed to |
meet 2004 exhaustemission stanc{ﬁ%és implemented in 2002, Some CI-
4 oils may also qualify for the g,l""‘iPLUS designation.

CH-4

Current

Introduced in 1998. For jng:h speed, four-stroke engines designed to
meet [998 exhaust crm‘sszon standards. CH-4 oils are specifically
compounded for use wi’ih diesel fuels ranging in sulfur content up to 0,5
% weight. Can be ustd in place of CD, CE, CF-4, andCG-4 oils.

CG-4

Obsolete

CAUTION: Not suitable for use in most diescl-powered automotive
engines built after 2000.

CF4

Obsolete

CAUTION: ‘Not suitable for use in most dicscl-powered automotive
engmca%ult after 2009.

CF-2

Obsolete

CATRTTON: Not suitable for use in most diesel-powered automotive
wines built after 2009.

Obsolets

5
<

CAUTION: Not suitable for use in most diesel-powered automotive
engines built after 2009,

o,
Qbsolete

CAUTION: Not suitable for use in most diesel-powered automotive
engines built after1994.

S 7

- ’| Obsolete
z

CAUTION: Not suitable for use in most diesel-powered automotive
engines built after 1994,

Obsolete

CAUTION: Not suitable for use in most diesel-powered autcmotive
engines built afier 1994.

Obsolcte

CAUTION: Not suitable for use in most diesel-powered engines built
after 1990.

Obsolete

CAUTION: Not suitable for use in most diesel-powered engines built
after 1961.

Obsolete

CAUTION: Not suitable for use in most diesel-powered engines built
after 1959.

10/45




DIJS 392-1:2023

Table 4 - ILSAC Standard for passenger car engine oils

Introduced in May 2020, designed to provide protection against
GF-6A Current low-specdpre-ignition (LSPL).
4 Applicson_ly to oils having an SAE viscosity grade of 0W-16.
GF-6B Current Introduced inMay 2020, designed to provide protection against ,
o low-speed pre-ignition (LSPI). e
GF-5 Obsolete Use GF-6A where GF-5 is recommended. y;ﬁ
e - e fegiens P S o P
GF-4 - Obsolete - Use GF-5 where GF-4 is recommcndg_gf)
&6F3 Obsolets ~Use GE-5 where GF=3 is :ccorq;ﬁgnaed.
GF-2 Obsolete Use GF-5 where GF-2 isgécommended.
GF-1 Obsolete Use GF-5 where GB#1 is recommended.
Z
N4
z
I ¢
R
,‘;)'
#
At
" ‘::} ’ -
7
W 1? :I
{3__‘.;"
4
ol
59
< ;."l‘
o
o
37

11745
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Table 5- Bench tests for gasoline engines categories

|
Viscosity grades a ) P
> N N ]
apisp | APISP-1 aprsn [ ARISNL AprsMiGF4 | ARISL | APISJ
RC RC .
0W-16 0W-16 i ] 1K
SW-16 SW-16 QW-20 0W-20 - | low=20
0W-20 | other | ANl |OW-20 | other | Al _:{5W-20 { sW-20 |
; b g W binponeilll o s, All All ||5wW-20 | All
Requirements SW-20 |viscosity|viscosity | SW-20 lviscosity|viscosity [OW-3 atieis™ S5W-30 othe 5W-30 | others
0W-30 | grades | grades [0W-30 | grades | grades | SW-3 10W- | S OW-30
5W-30 S5W-30 4 1 w-:Io ' 30 || L
10W-30 10W-30 i | i
High temperature/high shear .,?;’J € & | I ]
viscosity at 150 °C, mPa.s, min 2,3 2,3 2,3 23 |,526 2,3 NRi1 | 26 ) '2.4 % 2,6
" ; :
o 2 ' ;
Volatility loss at 250 °C, % max 5509 [ 150° | 1509 | 1502 | 1507 | 1509 | 1509 ] 1509 [ 1507[ 150 | 229 | 20% <
Volatility loss at 371 °C, % max - . " S : a 100/ [ 10,0 [ 100 | 100 7% | 15"
Volatility loss at 371 °C, % max : - - o] = - - i < i - (7Y | 159"
Mass fraction phosphorus, %, max 0,08” | NR 0,087 | 0,087 ] NR 0,08 | 008 NR | 0,10 [ NR | 0,10 NR
Mass fraction phosphorus, %, min 0,060 | 0,067 | p6? ]0,06" 0,06 0,06 |0,06% | 0,06® | 006 | 0,06 | 006 0,06
Sulfur of o N i
SAE 0W-16, SW-16, 0W-20, OW- 9 > n 0 9 O E
30, SW-20, and 5W-30 e Ll el el M _ : N B N T )
SAE 0W-20, 0W-30, SW-20, and o Ve P
SW-30 A - - i - 165 | NR LN -
SAE 10W-30 0,6 NR 067 1 067 | NR 0,67 |079 | NR : S T 2
All other viscosity grades #NR NR 0,67 NR NR 0,67 i . - - -
Shear stability [ 58 5,8 5,8 - - “ =z % 5 - - p
Gelation index, max 127 | NR 127 127 | NR 12 NR| [ NR [12®9] NR 12 NR
Homogeneity and miscibility “ - % R = o o 9 L R °) o
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A -
Table 5 - Bench tests for gasoline engines categories (continued) Rid ;
. i i
Viscosity grades ;;f_‘fﬁ ;
g ! )
API | API | API | API | API | API A ; 3
| & ldael &8 | & [shme ,}p{ SM/GF-4 API SL API SJ
0W-16 0W-16 Bl \
5W-16 SW-16 5 | OW-20 n X
ASTM | 0W-20 | other | An [ow-20 | other | a1 |sw20 | 1SRO8 Ay [swoo | an
Requirements Test | SW-20 [viscosityviscosity [SW-20 viseosigg;;'fscosity 0OW-30 - th)jrs ) sw-30 | others | SW -30 |others
method | OW-30 | grades | grades |0W-30 [ gradex’| grades | SW-30 I 10W130 t’ 1OW/-30
S5W-30 SW-30 | 5 10W-30 | |
10W-30 10W-30| # : | o
foaming/settling, ml, max _ . _ "l i ‘ L ' . _ _ :
Foaming |Sequencel o | 100”1002 | 100° | 1087 | 1007 | 1007 | 1007 | 10007 | 10007 | 10707 | 10407 | 10/0%*
tendency |Sequence I D892% —55/07 | 50/07 | 50/07 [.50/0 7| 5007 | 50107 | 50/07 | 5007 | 5007 | 50/07 | 5007 | 50/0°®
Sequence III 1007 | 10/07 | 10074 1007 [ 10/07 | 10/07 | 100% | 10/0Y | 10/0” | 16/0” | 10/0” | 10/0 >
Static foam [tendency/stability, ml, max | D6082 - - P - ; - 100/0° | 100/0 7] 100/0 7] 100/0 V]200750 ¥ |200/50 °
¥ Docs not include SAE OW-16 and SAE S5W-16. & ' - ' {7
* Minimum high temperature/high shear viscosity at 150 °C for these viscosity grades as defined in SAE J300. i
© Calculated conversions specified in ASTM D5800 are allowed. - :

 Meet the volatility requirement in either ASTM test method ASTM D,$f800 ASTM D5480, or ASTM D6417. * :
N Pu.s:.mg volatility loss only required for SAE 15W-40. R | |

9 For all viscosity grades: If CH-4, CI-4 and/or CJ-4 categories pré‘cede the (S) category and there is no API Certification Mark, the (S) categary limits for phosphorus, sulfur, and the
TEOST MHT do not apply. However, the CJ-4 limits for phospﬁoms and sulfur do apply for CJ-4 oils. This footnote cannot be applied if CK-4 or FA-4 is also clairned. Note thart
these (C) category oils have been formulated pnmanly far” diesel engines and may not provide all of the performance requirements consistent with vehicle rnanufacturers™
recommendations for gasoline-fueled engines.
# For all viscosity grades: If CF-4, CG-4, and/or Cl: catcgoncs precede the (8) category and there is no API Certification Mark, the limits for phosphorub, sulfur, amd the TEOST"
MHT do not apply. However, the CJ-4 limits for phc horous and sulfur do apply for CJ-4 oils. This footnote cannot be applied if CK-4 or FA-4 is also claimed. Note thmat these oils
have been formulated primarily for diesel en gu}ge /and may not provide all of the performance requirements consistent with vehicle manufacturers’ recommendations for gasoline —

fueled engines. »

-
ot

N 13/45



DJS 392-1:2023

Table 5 = Bench tests for gasoline engines categories (contmued) .:’*

’du

" Option A allowed and excluding paragraph 1 for SP.
) After | minute settling period.
) After 10 minutes settling period.

Y1f CI-4, CJ-4, CK-4 and/or FA-4 categories precede the (S) category and there is no API Certi

(ASTM D6557), and Gelation Index (ASTM D5133) tests are not required.

}

o
@/

o

‘4

2

3

i
1

L.
fication Mark, the Sequepcq ia’H (ASTM'D8256), of VG (AS I'M D6593), Ball Rust
o1

Y To be evaluated from -5 "C to temperature at which 40,000 cP is attained or —40°C, or 2 "C below the appropmﬂt’e i"MRV TH-1 tcrqperarurc (deﬁned ?y SAE J300 &(Table 1),

whichever oceurs first.

) Requirement applies only to SAE 0W-20, 5W-20, 0W-30, 5W-30, and 10W-30 viscosity grades.

* For gelation temperatures at or above the W grade pumpability temperature as defined in SAE J300.

°) Shall remain homogenous and, when mixed with ASTM reference oils, shall remain miscible.

R4

R

7

1

1
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Table 6 - Bench tests for diesel engine oil categories o3 %
Viscosity grades
ASTM i API Cl-4
Requirements Test API FA-4 API CK-4 | A(}’f' Cl-4 and CI-4 APE CH-4
method i PLUS
Viscosity grades XW-30 | xw=30 | xw-a0 | "
: ' 5 i a)
High temperature/high shear viscosity at ma ggi? 42 2 Meet SAE: 3 | 23 i
150 °C, mPa.s max ‘ 37 NA J30¢° 5 . ‘
D5481 = | .
o~ > 10w-30 10W-3) 10W-30 [1§W-40

Volatility loss at 250 °C, % max D5800 13,0 130 13,0 15,0 1 15,0 20 118
| Volatility loss at 371 °C, % max D6417 - I - - - 17 115

foammg/seltlmg ' ml, max 57 y
Foaming Sequence | HHi59 100}’ 10/0 10/0 10/0 190/0
tendency Sequence II 20/0 -7 20/0 20/0 20/0 20/0

Sequence ITI 10/6’ 10/0 . _10/0 10/0 10/0 !
Chemical limits | Mass fraction phosphorus, %, max | D495] 012 0,12 , 0,12 - -

Mass fraction sulfur, %, max D4951 77 0,4 0,4 0,4 -

Mass fraction sulfated ash, %, max [ D874 o '| 1,0 1,0 1,0 - -

% Noncritical specification as defined by ASTM D3244; may be ;nf)ersedcd only by applicable higher limits set by SAE J300.
) Ten minutes for Sequence I, T, and I11.

 Option A allowed except for SAE CH-4 and CI4.

J

2

o
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»3, ?-‘?
o3 -
Table 7 - Bench tests for ILSAC engine oil categories ¥
‘Criterigg'i'f
: ASTM Test | Qils shall meet all requirements of SAE |,0ils shall meet all requirements of SAE
Requirements miéthod J300. Viscosity grades are limited to . s J300. Viscosity gracles
SAE 0W-20, 0W-30, 5W-20, 5W-30 gn'\"i are limited to SAE QOW-16 mu hi-grade oils
10W-30 multi-grade oils L ' .
GF-6A 7 GF-6B
Volatility loss at 250 °C, % max D5800 150 : {5,0
Mass fraction phosphorus, %, max DA4951 or 0,08 4 i 0,08
Mass fraction phosphorus, %, min D5185 O,L(J'ﬂ/ ) 0,06
Sulfur [ OW and 5W multigrades, %, max | DD4951, DS185, or ¢ 9,5 ' 0,5
| 10W-30, %, max D2622 =7 06 : F
foaming/settli I i :
oaming/settling, ml, max D892 (Option A il
Foamin Sequence [ il Suclivting s 10/0 10/0
tendem:g Sequence 1 aragraph 11% \‘;)" 50/0 50/0
Y | Sequence III perAR P 10/0 ¢ i0/0
tendency/stability, ml, max | D6082 (Option A) [ 100/0 100/0
Shear stability, min D6278 =y stay in grade 5,8
J v
5
r-'rf’
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Table 8 - Pour point and flash point of engi

e oils
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Qil grades Pour point °C (max) Flash point °C (min)
0w i -39 185
5 W -36 195
10W -33 205 -
15w 7] 210
20 W -24 i 215 iy
_BW . -24 220 Kl
20 91 215 o
30 -18 220 . 1)
40 15 230..,7
50 -9 233
60 -9 240
}
Table 9 - API base oil classification . 3
b\
Saturates Sulfur Viscosity:r|
Group (%) (%) In dg}» / Other
F
I <90 andlor| >0,03 |280-<120 -
- <
i >90 and £0,035*" | >80 -< 120 -
i 290 | and | ,£003 > 120 -
I PAO (poly Alpha Olefins)
\-n;:
i’ All other Base Qils not
v included in 1, II, Tl or [V

Note 1: Compani_g&ﬂsb use their own marketing phrases: “Group 1-1/2” and “Group 2+”

Note 2: “Grou_p}ﬁ“ can be legally labeled “Synthetic”
Note 3: The Word “Synthetic™ is not part of the API Classify
Note 4: “§ynthetic” is a marketing term, not a technical term

- Y
b
&
o

o
=

'y d
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Annex A o
(Normative) %
Gasoline engine oil categories ’).,;-;’
Table A - 1 - API SP and SP-RC/GF-6 categories:”
' I |
APISP»” AP1SP ' SP-RC/GE-t»
S
GWw-16 other viscosity] All viscosity grades
Requirements ASTH. Lest Properties 55\-\’-16 grades l
method g OW-20 .
7 5W-20 ! ) {
 ow-30 q ' }
B S5W-30 ! -
A [0W-30 ' |
Bench Tests s ! !
Sequence IIIHB D8111 phosphorus rctcntiqp"}'% min NR NR 81
EOFT D6795 | % flow reductjai, fnax 50 .
% flow redugtion, max
- with 0,6% H20 50
EOWTT D6794 - with, 150 % H20 50 ¢
- with'2,0 % H20 50
-with 3,0 % H20 50
.':A;jl-
\_'?.IJ- |
"
T




i

]
1
1

>
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Table A — 1 — API SP and SP-RC/GF-6 categories (continued) K ol
APISP | APISP |  SP-RC/GF-6
K#
OW-167" 1 other ‘| All viscosity grades
Requirements A?:E:::dwt Properties 3%33 :. "::a“;;?’ |
_5W-20
S ow-30 :
20 SWA30
vl 10W-30
Aged oil low- D4684 or _ _ _ . ) '
tc.mpc'rature D7528 MRV TP-1 Apparent Viscosity and Yield Stress, ¢P 60,000 cP with no yield stress
viscosity 0
high-temperature deposits, total deposit weight, mg, max
) XW-16 bil NR NR NR
All other viscosity grades 5 o NR NR 30
Emulsion 07563 oil mixed with 10 % water and X0 % E85,0 °C and 25 °C at 24 NR NR no water separation
retention hours At .
Ball Rust Test | D6557 average gray value, min. 4 _ 100
;' ' Volurhe Hardness,| Tensile strength
R 4 Change, % points change, %
Polyacrylate Rubbier (ACM) -5,9 -10, 10 -40, 40
Elastomer | ASTM- "y dropenated Nitnle (INBR) 5, 10 210, 5 20, 15
Compatibility | D7216 T ; :
Silicone Rafbber (VMQ) -5,40 -30,10 -50, 5
Fluoragdrbon Rubber (FKM) 2,3 -6, 6 65,10
Ethylene Acrylic Rubber (AEM) -5, 30 -20, 10 -30, 30
e

“F
b
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Table A — 1 — API SP and SP-RC/GF-6 categories (continued) ;,-*)‘
e 4
| APISP | APISP |SP-RC/GF-6
_01,&]}-'16 ?ther All viscosity
|“SW-16 | viscosity | grades
Requirements Aslm;rft Properties ’:-‘,;"-."  OW-20 | grades r
5W-20 | |
S Lowase | ! ,
A LSW-30 |
L3 10W-30 |
Engine test requirements - _";_Yd ,
Kinematic viscosity increase at 40°C, %, ma.:g-ﬁ | 100
Sequence ITIH D8111 Average weighted piston deposits, merits, fhin 4,2
Hot stuck rings S ) ' none
Sequence IVB D8350 Average inl.ake lifter volume Ioss‘; f@;ﬁosition average), mm3, max : 2.7
End of test iron, ppm, max 3t ‘ ! 400
Average engine sludge, merits, min ‘ | 7,6
Average rocker cover slyftge, merits, min | 7,7
Average engine varnish, merits, min i 8,6
Average piston skirf'varnish, merits, min ' 7,6
Sequence VH D8256 Oil screen sludge; % area , ,Rate and report
Oil screen debris, % area - Rate and report
Hot-stuck fompression rings i - None
Cold stitk rings ‘Rate and report
Oil-§¢reen clogging, % area : Rate and report
7
N

Ly

o

s
9
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Table A — 1 — API SP and SP-RC/GF-6 categories (continued) o
APISP > APISP | SP-RC/GF-6
0W-1¢” other All viscosity
Sw?fé viscosity grades
i ASTM Test . W-20 rades
Requirements ietkiod Properties _;,\"%W«ZO g
| 0W-30
1_';'.' : SW-30
¥ 10W-30
SAE XW-20 viscosity grade 4 i
- FEI SUM, % min o 3,8
- FEI 2, % min after 125 hours aging £ ) 1,8
SAE XW-30 viscosity grade Wi
Sequence VIE D8114 - FEI SUM, % min 5 31
“FEI 2, % min after 125 hours aging Tal |
SAT 10W-30 and all other viscosly grades not listed above
- FEI SUM, % min -0 2.8
- FEI 2, % min after 125 _}g_o_ti?s aging 1,3
SAE XW-16only 7’
Sequence VIF D8226 - FEI SUM, % minr,._\; . 4,1
- FEI 2, % min aftér 125 hours aging 1,9
Bearing weight loss, mg, max
Sequence VILI D6709 XW-16 -~ NR
All other viscosity grades 26
Avegage number of events for 4 iterations, max i
SequencaIX hE291 Number of events per iteration, max : 8
Sequence X D8279 | {EOT clongation, % increase, max r 0,085
Vi
f.z’
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&5 |
Table A — 2 — API SN and SN-RC/GF-5 categories ¥ !
‘.fl 1
‘IA.PI S¥'| APISN SN-RC/GF-5 |
o Py
L 'a?\
W-16
Requirements ASTM Test Properties . x"‘ow'lﬁ
method % W-20 other
o SW-20 | viscosity | Al viscosity grades
2 OW-30 | grades
o
L W-30
.'_-“'.3-" ) 1OW-30
Bench Tests B £ i
EOFT D6795 % flow reduction, max e = 50
EOWTT D6794 % flow reduction, max . =4 - : I
- with 0,6 % H20 L 50 :
- with 1,0 % H20 e 50 §
- with 2,0 % H20 P l : 50 ;
- with 3,0 % 1120 ; 50 !
| TEOST MHT 127097 High temperaturc deppsits, deposit wt, mg, max ¢ 35 | 45 | 35
Aged oil low- — 57 ‘ .
temperature D7528 MRV TP-1 Apgﬁtcnl Viscosity and Yield Stress, cP ‘ <60,000 cP with no yield stress :
viscosity »’ :
_\‘7_ s } *
e |
\"’.'. '
na
7
;.3‘
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Table A — 2 — API SN and SN-RC/GF-5 categories (continued) 3 '
e
APISN .1 APISN SN-RC/GF-5
i)W-;lﬁz'; qther viscosity| All viscositj
— ASTM Test P . SWA16 grades grades
quirements wethod ropertics ‘,_(}W-ZO
_PEW-20 |
T OW-30
of swa30 |
7 10W-30
high-temperature deposits, total deposit weight, ;r?g';'max
: SAE XW-16 X ' NR NR NR
TEOST 33C | D6335 SAE 0W-20 e “NR NR R
All other viscosity grades --_;'” *NR NR 30
Emulsion D7563 oil mixed with 10 % water and 10 % E85, 0 °C and 25 NR NR no water
retention ' °C at 24 hours S scparation|
Ball Rust Test | D6557 average gray value, min 2 _ 100 :
g ) Volume Change, Hardness, Tensile strength
v , Y points change, %I
Polyacrylate Rubber (ACM) 15,9 -10, 10 40, 40. |
g‘s;:;::;:ﬂw D7216 Hydrogenated Nitri)¢ (HNBR) 5, 10 210, 5 20, 15 |
“Silicone Rubber fVMQ) -5, 40 -30, 10 S0 8
Fluorocarbgz}.’i{ubber (FKM) 2,3 -6, 6 -65, 10
Ethylene Acrylic Rubber (AEM) -5, 30 -20, 10 30, 30
Engine test requirements i
%i@;éﬁ\ialiﬁ viscosity increase at 40 °C, %, max 150
A¥erage weighted piston deposits, merits, min 4,0
Sequence IIIG | D7320 4 e swck—rinjg; P e
60

Average cam plus lifter wear, pm, max

7

0 |
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Table A — 2 = API SN and SN-RC/GF-5 categories (continued) _.-;;;3
v = -
APLSN | APISN o R? GX
W16
PP SW-16
Requirements |ASTM Test method Properties ?,,."3' 0W-20 other W
27| sw-20  |viscosity A‘l‘ i
5 OW-30 grades I8
Ta SW-30 .
ol 10W-30
Or ] ;/.f
Kinematic viscosity increase, %, max ¥ 150
Sequence 1ITH | D8111 Average weighted piston deposits, mcujcfmin 3,7
Hot stuck rings 7 none
Sequence IVA | D68%1 Average cam wear (7 position avfrage), pm, max 90
Average engine sludge, mel,[di,d?ﬁlm 8,0
| Average rocker cover slucjgt':', metric, min 8,3
Average engine varnishy'metric, min 8,9
Sequence VG | D6593 Afferagc piston 5{111} Yarnish, metric, min ‘ 15
Oil screen sludg@, % area, max : 15
Oil screen dgbfis, % area rate and report
Hot-smclj.;cﬁmpression rings : none
Cold stutk rings rate and report
Oil.ring clogging, % area rate and report
-_;,“ ’
s-;y
27
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Table A — 2 — API SN and SN-RC/GF-5 categories (continued) 3 l
b5
API SNJ;;" APISN SN-RC/GF-5
0W- . i
16
Requirements| ASTM Test — N '
equirements)  ethod FAperues P 70W q other viscosity | All viscosity
g |
; ? OW- 3 ‘ grades :gradea
¥ E SW-3( |
<y 1OW" 0 I
Or \.‘;"! '
Average engine sludge, merits, min e 7,6 i
Average rocker cover sludge, merits, min d‘g{"( ) i Tt 1'
Average engine varnish, merits, min al ; 8,6 |
D : - . ; : G4
Sequence VH | DB256 Average piston skirt varnish, merits, min 7> 7,6 |
Oil screen clogging, % area o~ . rate and report |
Hot stuck compression rings s | none '
SAE XW-16 viscosity grade Y
- FEI SUM , % min NR || NR 2
- FEI 2, min after 100 hours aﬂfng i 1,3
SAE XW 20 viscosity gradg®
-TEISUM, %min ¢ 26
- FEI 2, % min aftep»+00 hours aging . 152
Sequence VID| D7589  FiE Sy 30 viscosity grade l_
- FEI SUM, %mhin 1,9
-FEI 2, % jnin after 100 hours aging 10,9
SAE 10W-30 and all other viscosity grades not listed above
- FELSOM , % min 1,5
- FEI 2 , % min after 100 hours aging 0,6
Or d |

25/45
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Table A —2 — API SN and SN-RC/GF-5 categories (continued) %5 |
J'P, v
API .‘31'*5i API SN SN-RC/GF-5
} —
| g\éol'ﬁ i
i 16 |
; ASTM Test .
Requirements| . 4 Properties A ﬁs}&;g other viscosity | All viscosity
- | ow-30 grades grades
3 g S0
a3 10W-30
SAE XW-20 viscosity grade 57 _ [ .
- FEI SUM % min o : L 32
- FEI 2 % min after 100 hours aging " b s
SAE XW-30 viscosity grade ’ jg, .
Sequence VIE | D8114 - FEI SUM % min ) i b2
- FEI 2 % min after 100 hours aging i 1,2
SAE 10W-30 and all other viscosity gﬁe‘s not listed above ‘
- FEI SUM % min o 22 |
- FEI 2 % min -.J-?f" . 1,0
SAE XW-16 viscosity grade ,/ ' _
Sequence VIF | D8226 -FEISUM3,7 % min 4% . 3,1
- FFEI 2 1,8 % min aftery1 00 hours aging : 1,8
Sequence VIII| D6709 Bearing weight loss; g 26 |
Sequence IX | D8291 Average numberdf events, max i 5 ;'
o .‘
;
v
& |
7 l
|
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Table A — 3 — API SM/GF-4 categories A
; SM/GF-4, |
b .’ I '
- J
. ASTM Test . Lo DW-20 '
Requirements ekl Properties X ff. ] SW-20 |
w* ! 0W-30 All others
' SW-30
10W-30. -’
Bench Tests S ) : ' ‘
FOFT D6795 % flow reduction, max » | 50
o flow reduction, max o : [
- with 0,6 % H20 R | q 50
EOWTT D6794 - with 1,0 % H20 r 4 b 50
- with 2,0 % H20 5% ; 50
JE, - with 3,0 % H20 7 i1 50
TEOST (MHT) D7097 High temperature depo sitf_iﬂlposit wt, mg, max | [ 45
Engine performance tests 3" ' '
Kinematic viscosity’increase at 40 °C, % max . 150
: Average wciglpéﬁ piston deposits, merits, min i a5
Sequence IIIG D7320 Hot stuck ripas m—"
Averag;}:}a‘l’zm plus lifter wear, pm, max ! 60 -
Wi "
A
,/ '
3 M ,*
" i
)b”-’
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Table A — 3 — APl SM/GF-4 categories (continucd) g
Requirements ASTM Test Properties o "}; SM/GF-4
method | . |
LA OW-20
L 5W-20
3 0W-30 Alllothers .
2 SW-30 :
¥ 10W-30 : i
Or 5t ' | :
Kinematic viscosity increase at 40 °C, Y% max 150 }
Sequence ITTH D8111 Average weighted piston deposits, qerits, min___ 3.2
Hot stuck rings l;ff ‘ none
Sequence IVA D6891 Average cam wear (7 positiopfaverage) pm, max 90 ‘ §
Average engine slugge;nié'r-its, min ¢ 7,8 .
Average rocker cover shidge, merits, min 8,0
Average engine varpish, merits, min 8,9
Average piston skirt varnish, merits, max 7,5 :
Oil screen slndge, % area 20 !
Sequence VG D6593 Oil screen gébris, % area rate and report |
Hot-stuck compression rings none i
Cold stuck rings rate and report
Qilring clogging, % area , rate and report
|FFollower pin wear, cyl #8, average, rate and report
%" | Ring gap increase, cyl #1 and #8, average, pm rate and report
N ' ‘
K
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Table A — 3 — APl SM/GF-4 categories (continued) ‘ 1
; ASTM Test i i
Requirements settiod Properties 5 Ve SM/GF ¢t
1. ? 'OWTZU :
47 5W220
1\-;1' 0W-30 AlYothers
K SW-30 |
N 10W-30
Or = =2 ’ 1 [
Average engine sludge, merits 20 ’ 7,4
Average rocker cover sludge, merits ;:,f'r 7,4
Average engine varnish, merits A 8,6
Sequence VH D8256 : - - ek :
Average piston skirt varnish, merits 76 4
Oil screen clogging, % area J rate and report |
Hot stuck compression rings?”’ none '
Sequence VIII D6709 Bearing weight loss, mg,ymax 26 !
< ;f ;
b ]
o 4 J 3
‘!bu;‘ e - ;
o ;o
o N
J‘A” ‘
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Table A — 4 — API SL category

" g

...’
.
"

o

g

Requirements Af::;:;“ Properties i Pri;gjij-y Performance Critexia
Bench Tests B
EOFT D6795 % flow reduction, max ‘ 50
¥
% flow reduction, max o
with 0,6 % H20 -F . 50
EOWTT D6794 with 1,0 % H20 5 50
with 2,0 % H20 “}';H 50
with 3,0 % H20 U 50
TEOST MHT-4 | D7097 high temperature deposits, deposit masjgf;;ng, max 45
Engine performance tests - , j'T
Kinematic viscosity, % increaﬁ@ at 40 °C, max : 275
Average piston skirt varnigh rating, min | 9,0
Weighted piston deppgjY rating, min 4,0
Sequence ITIF D6984 Screened average cam-plus-lifter wear, pm, max 20
Hot stuck rings ¥ none
Low tempcrg}mfc viscosity performance report
Or ;.f
Kincrl;zf{ic viscosity, % increase at 40 °C, max 150
Weighted piston deposit rating, min 3,5
Sequence 111G D7320 {vam-plus-lifter wear average, Lm, max 60
F "Hot stuck rings none
| Low temperature viscosity performance report
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.}7

-

53
s

Requirements A‘;;lgllwl;s‘ Propertics P:,;i;;l):ry Performance Criteria
Or ) 2
70 h kinematic viscosity, % increase at 40 °C, max Pt | 181
Sequence LIH 70- | o,y 70 h average weighted piston deposits, merits, min " 3.3
hour guideline . 70 h average piston skirt varnish, merits, min -~ o7 ' 7.9
Sequence IVA D689 Cam wear average, um, max s ; 120
Cam wear average, um, max o . 127
Sequence VE Daal2 Cam wear max, ﬁm,“max . . 380
Average engine sludge rating, min 5 | 7,8
Rocker arm cover sludge rating, minj ] 80
Average piston skirt varnish rating, min 15
Average engine varnish ratir_tg},)fznin ! 8,9
Sequence VG * D6593 Oil screen clogging, %, max’ ) 20
Hot stuck Compressiun;iﬁgs ' none
Cold stuck rings .7 ‘ ' report
Oil screen debris, % report
Oil ring clogginfy, % | report
Or ¥
Averageengine sludge, merits, min '! - 74
Average rocker cover sludge, merits, min ! 7,4
Sequence VH — ﬁ%\:,er‘agc i:]fl&ille vmish, r?nerits, rpm _86
Average piston skirt varnish, merits, min , 7,4
F Oil screen clogging, % area rate and report
. f»" Hot stuck compression rings none
Bearing weight loss, mg, max 26,4
Sequence VI Dﬁ;og Shear S%abili%)l; ¢ stay in grade
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Table A — 5~ APl SJ category -;93"%
Requirements ASTM Test method Properties o« r{Primary Performance Criteria
Bench Tests
EOFT D6795 % flow reduction, max RN 50
% flow reduction, max .
- with 0,6 % H20 g report
EOWTT D6794 - with 1,0 % H20 sy report
- with 2,0 % H20 ol report
- with 3,0 % H20 3)\’7 report
TEOST 33 D6335 High temperature deposits, deposit mss;ﬁ’lg, max 60
Engine performance tests , f{
A - . . .'“V
Ds844 verage cngme‘ rust rating, m:‘g ¢ 8,5
Sequence [ID o Number stuck lifters none |
D6557 Average gray value, min_~” 100
Hours to 375 % kmeglatlc viscosity increase at 40 °C, nlin 64
Average engine shudge rating, min 9,2
Average pistonskirt varnish rating, min 8,9
Average ml;ﬂﬁg land deposit rating, min 35
. . Lifter sticking none
Sequence IHE D5533 'SLufi}p‘g and wear
- Ca,x‘n or lifter scuffing none
* Cam plus lifter wear, pm Avef*age, L o
Maximum, max 64
.,7’/ Ring sticking (oil-related) none
e
)
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>
|

P

[}
Primary performance criteria

Requirements ASTM Test method Properties ™
Or
Kinematic viscosity, % increase at 40 °C, max Ly 325
Average piston skirt varnish rating, min N 8,5
Sequence ITTF D6984 Weighted piston deposit rating, min I aa 3,2
Screened average cam-plus - lifter wear, um, ma 7 20 .
Hot stuck rings aP none.
Or 7 i
Kinematic viscosity, % increase at 4?,;‘;) max 150,
Weighted piston deposit rating, K mi 3,5
Sequence ITIG D7320 Cam~pIuS-IlJifter wear average,gpn}pfﬁax 60
Hot stuck rings v.V none
Or il
Sequence IITH 60 h kinematic viscosity; % increase at 40 °C, max 307
60/70-hour Dg111 70 h average weighted piston deposits, merits, min 2,5
guideline 70 h average pistoh skirt varnish, merits, min o 7.5
Average engine 8ludge rating, min 9,0
Rocker armidover sludge rating, min 7,0
Averagg, fiston skirt varnish rating, min 6,5
Average engine varnish rating, min 5,0
Sequence VE D5302 Oilring clogging, % report
.-Q’f'l screen clogging, %, max 20,0
P { Compression ring sticking (hot stuck) none
> F - Average, max 127
3 7 B Maximum, max 380
o
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Table A — 5 — API SJ category (continued) -
Requirements ASTM Test method Properties Ifr:mary performance criteria
D6891 Average cam wear, im A ~ 120
Average engine sludge rating, min R 7,8
Rocker arm cover sludge rating, min g7 8,0
Sequence IVA plus Average piston skirt varpish rating, min ol 7,5
Sequence VG D6593 : - ; : 2,35 B
Average engine varnish rating, min P B 8,9
‘ Qil screen clogging, %, max Pl 1Tl e, 2o |
J Hot stuck compression rings a3” AL TN . |'note '1 4 o
! Average engine sludge, merits, min i et A Tl g e 0741 THT 4
! Average rocker cover sludge, merits, mj.n HEN! oo L 745 (b
Y Average engine varnish, merits, min 2 i 31N AR [r8.6] it
Sequence VH D8256 Average piston skirt varnish, merg&" min TP, A4 [ ,
Oil screen clogging, % area 5 Iy T+ 7 ratddnd répart i 0!
| Hot stuck compression rings il FINH B !‘I ong o '
1-38 DS119 Bearing weight loss, mg;fmax SN STV ’
. Sh bili v ‘ T Mrade 1
| ear stability B ; LT ;me-};;rzr%b i
] [ Ed LY O i T
Bearing weight lass; mg, max PO s Ty ilkReld L
SI — 3 ] L t 1 - . b1 L
equenice VIIX D6702 Shear stability, z’ Stay in grade
v 4 !
7 |
__.-»f ' |
A f
> !
.‘-y I
e
.,\_-,t""
J .'

e
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Annex B #';'5" fe
(Normative) ;r,'*
Diesel engine oil categories /u,,"
Table B - 1 ~ API CK-4 and FA-4 categories N ;
. ASTM Test . 7 e |
Requirements sethod Properties Y CK-4, , FA-4
Berich Tests £ :
xW-30s5" OW-40 i Other xW-30
- 41 ey
; i xW-40 .
Kinematic viscosity after 90 pass, shearing, mm®/s .:;9':5 12,5 T12,8 9.3
Shear Stability | D7109 at100°C,min . " 1 ! .
HTHS viscosity at 150 °C, mPa's, min 34 NA ~ NA 2,8
_ o4 xW-30  xW-40 :
Copper, mg/kg increase, max i 20 , 201
HTCBT D6594 Lead, mg/kg increase, max F 120 I I 120,
Copper strip rating, max e 3 : P 3
% — : : : Lt - § f
F Volume e i i bt ) " il s y
3 Change 30| Moo, oinst Tl siepgtn o4 Blboen, |
T— Niile (NBR) 5,3 Vi T 0L TME 1006 fHi0 TAIC 10108
Compatibility D7216 Silicone (VMQ) P +TMC 1006, -3| +5.+TMC 1606 ,ﬂoﬂ._c[s I #[ 420, _3;0' :i: ]
: Polyacrylate (ACM)  _»” +5, -3 +8,5 | |1}118,-15¢ T+10,35 . 0 i
. Fluoroelastomer (FKM)” +5,-2 +7,-5 v 11D, -TMC 1006 +| +10f -TMC 10°06]:
Vamac G) ) TTMC 1006, 3| +5, -TMC 1006] 130, -TMC 1006 | +10, -TMC 10%06:]
.‘t.\ T " " ' O P ]
» td | # I ’ l E :
i C '
. § |
oF I
;;;
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Table B - 1 — API CK-4 and FA-4 categories (continued)

36/45

i Requirements ASTA Tem Properties C!,(:-ﬁ’ FA-4
method j e
Engine performance tests s
.’ Primary performance criteria
1 test 2tests | 3 tests

, Top Ring Mass Loss, mg, max N 105
T-12 D7422 Cylinder Liner Wear, jum, max P ) 24,0

IR Peak at EOT, Abs., cm™ P d 125 130 133
T-13 D8048 Kinematic Viscosity Increase at 40 °C, % max_ > : 75 85 %0

Average. Oil Consumption, 48 hto 192 h, g/h,;max report report report

TGA % Soot at 4.0 mm’/s increase, at 100#C, min 3,5 3,4 3.3
T-11 D7156 TGA % Soot at 12.0 mm*/s increase, agz{00 °C, min 6,0 5,9 59

TGA % Soot at 15.0 mm®/s increasg,at 100 °C, min 6,7 6,6 6,5
C13 D7549 Merit rating, min N 1 000
Coat D8047 Average Aeration, 40 h to 50}%,,‘% ' 11,8

Slider tappet mass loss, pig, average, max 100 108 112

| ISB D7484 Cam lobe wear, um, aVerage, max 55 59 61
' Crosshead mass l@ﬁs mg, average report report report
ISM D7468 Top Ring Ma)s_As"T;oss, mg, max , 100
v Merit Rating 1 000
o7
‘-';.- I
"4
T
ki
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Table B -1 — API CK-4 and FA-4 categories (continued) . ;»’*I”’ ; -
¥
&P
Requirements ANYOE Teat Properties 7Y CK-4 FA-4
method = |
2 Primary performance criteria 1
2 i test 2 tests 3 tests ‘
Weighted demerits (WDN), max W 286,2 311,7 3230 . |
Top groove fill (TGF), %, max 7 , 20 23 25 ‘
Top land heavy carbon (TLHC), %, max AR . 3 4 5
IN D6750 5il _ ‘@/kWh, (0 h to 25%/h), max 0,54 0,54 0,54
consImpRon g/MJ, (0 b to 252 h), max 0,15 0,15 0,15 ,
Piston, ring, and liner scuffing no I ‘none none none
Piston ring sticking v none none none .
. milsymax 0,3 0,33 0,36 | \
RFWT D5966 Average pin wear E#.m-) o .LU’E') 3.4) ©.0) | !
o i
E0
F E |
85 ¥ '
. 3
N
7
ok
%
A
9)f
5
4
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Table B - 2 — API CJ-4 category P o
ASTM A
Requirements|  Test Properties Primary Performance Criteria
method L
Bench Tests 2" ’
Shear , Kinematic viscosity after 90 pass shearing, mm?®/s at XW-30,"”" ! Xw-40
Stability D710% | 1490 %, min 9.3 12,5
Volume Changg,’|  Hardness, Tensile strength, | ' Elongation,
% . points % | %

; Nitrile (NBR) +5,-3 .7 +7, -5 +10, -TMC 1006 | ;+10, -TMC 1006
Elastomer | 1,0, ¢ [Sjlicone (VMQ) TTMO1006, 3 | +5, -TMC 1006 +10, -45 "+20, -30
Compatibility Polyacrylate (ACM) +543 8, -5 [ +18,-15 10,35

Fluoroelastomer (FKM) 145, 2 +7,-5 +10, -TMC 1006 | I+10, -TMC 1006
Vamac G) D] *TMC 1006, 3 | +5,-TMC 1006] +10, -TMC 1006 | "+10, -TMC 1006
Engine performance tests 5 |
> Primary performance criteria i
;\" 1 test 2 tests | 3tests
T-12 D7422 | Merit rating, min & ¥ 1 000 '
ISM D7468 Merit.rating, min L« i 1 000 [
Top ring mass loss, mg, max ;39 100 i
C13 D7549 Merit ratmg., min : o2 1 qOO ;!
Hot-stuck piston ring R none : !
TGA % Soot at 4,0 mm’/3 ncrease, at 100 °C, min 3,5 3,4 i 3,31
TAd D7156 | TGA % Soot at 12,0 mifi*/s increase, at 100 °C, min 6,0 5,9 P59
TGA % Soot at llg,ﬂimmzfs increase, at 100 °C, min 6,7 6,6 6,51
Slider tappet mass loss, mg, average, max 100 108 1127
ISB D7484 Cam lobe weat, um, average, max 55 59 61
Crossheag'mass loss, g, average report report report

SR
%
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Table B - 2 = API CJ-4 categories (continued)
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.

'3
+
3

i

Requirements Abl::ll!;l‘dut Properties | p.';j‘ Primary performance cr:iter;ia
2 | 1 test 2 tests 3 tessts
Weighted demerits (WDN), max 2 286,2 311,7 323 ,0
Top groove fill (TGF), %, max o 20 | 23 25
Top land heavy carbon (ILHC), %, max = 3 4 5
IN D6750 Average oil consumption, >3 0,54 0,54 10,5-4
Piston, ring, and liner scuffing g/kWh @h-252hj,max | 0,15 0,15 0,1.5
__ g/MIA0 b — 252 h), max none none {nome
Piston ring sticking I - - none none “nome
. | #mils, max 10,3 0,33 10,366
RFWT D5966 Average pin wear T o, max : 76 8.4 7 oL
Sequence LIIF or | D6984 Kinematic viscosity (at 40 °C), % increase, max 275|275 (MTAC) | 276 ITAC)
Sequence IG or | D7320 Kinematic viscosity (at 40 °C), % increasg; max (MTAC) 150 [150(MTAC) | 150 (VITAC)
Sequence ITH or | D3L11 60 — 80 h Kinematic viscosity, % incrca‘s%t 40 °C max 1370 | 370 (MTAC) | 370 OVITAC)
Sequence [ITH70 | D8111 70 h Kinematic viscosity, % increasg;at 40 °C max [181 | 181 (MTAC) | 181 (MITAC)
EOAT D6894 Aeration, volume, %, max 3 L 3 8 (MTAC) 8 (MEAC)
T :
7
i ,
?
A
1:5),;’
i
B
e
A 7
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Table B =3 — API CI-4 and CI-4 PLUS categories f;ﬁf"f':] "
ASTM F
Requirements Test Properties Prima[jﬁ’erformanlce Criteria
method il :
Bench Test Ly , \
. . . . ; . 2 a xw_40
Shear Stability | D6278 Kinematic viscosity after shearing, mm®/s at 100 °C, X\\Y"-‘S‘:ﬂ l
min <93 12,5 |
Copper, mg/kg increase, max el 20 '
. Lead, mg/kg increase, max ¥ i 120 !
HICBY o3 Tin, mg/kg increase ¥ ] report ' 4
Copper strip rating, max '1‘1‘5* 3 ‘
Viscosity of 75 h used oil sample from T-10 test (or | *
T-10A test), or 100 h used oil sample from T-12 test” ' 25 000
WY=Ll D8 (or T-12A test, tested at —20 °C, mPa.s, max ,a-}.’;}
yield stress, Pa 3N <35 :
N Volume Hardness, | Tensile strength,| -, L
‘d ; Change, % points % Elongation, %
Rhadionae ASTM- | Nitrile NBR) g +5, -3 +7, -5 +10, -TMC 1006 | +10, -TMC 1006
Compatibility | D7216 Silicone (VMQ) i sz, +TMC 1006, -3 | +5, -TMC 1006 | +10, 45 +20, -30
Polyacrylate (ACM) okl +5, -3 +8, -5 +18, -15 | +10, -35
Fluoroelastomer (FKM) y,;“f +5. 2 47,8 +10, -TMC 1006 | +10, -TMC 1006
. ,JJ? "
- ’) "
Ng
i
¥
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Table B - 3 — API CI-4 and CI-4 PLUS categories (continued)
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y

Requirements ASTM Test Properties :;a Performance Criteria
G method P b_,)/'["f Y
Engine performance tests ral
. 1 test 2 tests 3 tests
Weighted demerits (WDR), max 5 382 396 402
Top groove carbon (TGC), demerits, max e 52 57 59
Top land carbon (TLC), demerits, max ol 31 35 36
D6923 Initial oil consumption (I0C), (0 h — 252 h), g/h, average _Ii,‘l 13,1 13,1
Final oil consumption, (432 h - 504 h), g/gl;-"average, max [0OC+ 1,8 I0C+1,8 10C + 1,8
IR Piston, ring, and liner distress A none none ' none
or Ring sticking A none ___none none
1P Weighted demerits (WDP), max>> 350 . 378 390
Top groove carbon (TGC), derfierits, max 36 39 4]
Top land carbon (TLC), defnerits, max 40 46 49
D6681 Average oil consumpliéinf g/h (0 h =360 h), max 12,4 12,4 12,4
Final oil consumptipp, g/h (312 h — 360 h), max 14,61 14,6 14,6
“Piston, ring, arn_tfl ‘{hner scuffing none none none
T-10 D6987/D6 | Merit rating, #hiin 1000
or 987M v
T-12 D7422 Merit ating, min 1 000
e
j |
97
?’,
>
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Table B =3 = API CI-4 and CI-4 PLUS categories (continued) ‘.:ﬁ i i -
by
Requirements A5 TNt Fropestos 1}'-'[‘) Primary Performance Criteeria
. method A '
2 ) : -
I a2 1 test 2 tests 3 ttests
Average crosshead mass. loss, mg, max aY 20,0 21,8 22,6
D6975 Average top ring mass loss, mg 3 report report regport
M11 Oil filter differential pressure at 250 h, kPa, max 35" '275 320 3-41
or Average engine sludge, CRC merits at EOT, Inil};y”j 7,8 7.6 7.5
ISM Crosshead wear, mg, max e 7,5 7,8 7.9
D7468 Oil filter A pressure at 150 h, kPa, max ‘:;T' 55 67 74
Sludge rating, CRC Merits, min opd B.1 8,0 8,0
Ext. T-8E D5967 " T Relative viscosity at 4,8 % soot 2 1.8 1,9 2.,0
Sequence ITIF Or D6984 Kinematic viscosity (at 40 °C), pgscent increase, max 275 |275 MTAC) | 275 MMTAC
Sequence IIIG Or | D7320 Kinematic viscosity, percent ingfease at 40 °C max 150 150 (MTAC) § 150 (IMTAC
Sequence IITH Or D8111 60 — 80 h Kinematic viscosfty, % increase at 40 °C max 370 370 MTAC) | 370 (IMTAC)
Sequence IITH70 D8111 70 h Kinematic viscosity; % increase at 40 °C max 181 181 (MTAC) | 181 MMTAL)
Weighted demcrits'@]_(j, max 332 347 353
Top groove fill (IGF), %, max 24 27 2:9
1K D6750 Top land heawy carbon (TLHC), %, max ) 4 5 =
Average ojFconsumption g/kWh (0 h —252 h), max 0,54 0,54 0,54
) . g/MJ (0 h — 252 h), max 0,15 0,15 0,m5
o Pistp‘h, ring, and liner scuffing none none none
D5966 =k _ mils, max 0,3 0,33 0,86
RFWT ‘ f;f’Avcra.ge pin wear . max 76 34 9
EOAT D6894 27| Aeration, volume percent, max 8,0 8,0 MTAC) | 8,0 WTAC)
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Table B-4 — API CH-4 category

DJS 392:1:2023 '!_

ASTM Properties vl S
Requirements Test Prilary Performance Criferia
method s s
Bench Tests ;7"
Copper, mg/kg increase, max L 20
Lead, m increase, max 4" 120
HTCBT, 135°C | D6594 | 7o+ fi’;imase‘ 3 —
Copper strip rating, max i 3
P XW-30 XW-40
Shear Stability D6278 | Kinematic Viscosity after shearing, mm*/s at 100 °C, min__ > 9,3 12,8 |
Engine performance tests ,;")"’ .
s g Primary Performance Criteria,
N 1 test 2 test 3 test
Weighted demerits (WDP), max # 350 378 3090
Top groove carbon (TGC), demerits, max , }.;T;"- ‘ 36 39 4]
Top land carbon (TLC), demerits, max o 40 46 49
1E Daesl Average Oil Consumption, g/h (0 h - 360 h), max 12,4 12,4 12,4
Final Oil Consumption, g/h (312 h+ 360 h), max 14,6 14,6 14,6
Piston, ring, and liner scuffi n‘g__s?”v' nene none none
Weighted demerits (WDK); %, max 332 347 353
Top groove fill (TGF),%, max 24 27 29
Top land heavy cmb@fﬁ LHC), %, max 4 5 5
K D650 I"Aerage Oil Constimption 0,54 0,54 0,54
. o AT g/kWh (0 h — 252 h), max 0,15 0,15 0,15
Piston, m?_,ﬂnd liner scuffing o/MJ (0 b — 252 h), max — T B
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Table B - 4 = API CH-4 category (continued) 3 “?
Requirements ARTIA Yest Fraperties . Primary Performance Criteria
method o
,;."’ 1 test 2 test 3 test
Average Liner Wear, normalized to 1,75 % soot, jim max 52 v 254 26,6 201
D6483 Average Top Ring Mass Loss, mg max A 120 136 144
EOT Used Oil Lead Content less New Oii Lead Content,,,iffg/kg, max 25 32 36
T-9 or Liner wear, jim, max P 32 34 35
T-10 or D6987/D6987M | Ring wear, mg, max Ll 150 159 . 163
T-12 Lead content at EOT, mg/kg, max Y 50 56 59
Liner wear, jum, max 7 30,0 30,8 31,1
D7422 Top Ring Mass Loss, mg, max ¢ 120 132 137
I.ead content at EOT, mg/kg, max _,}LJ 65 75 79
, #mils, max 0,3 0,33 0,36
REWT D5%66 Average Pin Wear \j (um) max 76 8.4 9.1
B Rocker Pad Average Mass Iwﬁ's, normelized to 4.5 % scot, mg max 6,5 7,5 8.0
D6838 Oil Filter Differential Pregsure at EOT, kPa max 79 93 | 100
M-11 Or Average Fngine Sludgé, CRC Merits at EOT, min 8,7 8,6 8,5
ISM Crosshead wear, n)g_fmax _ TS 7,8 7,9
D7468 Qil filter delta préssure, at 150 h, kPa, max 1 95 103
Sludge ratingyCRC merits, min 8,1 8,0 8,0
Relative Vigcosity at 4,8 % Soot by TGA, max 2,1 2,2 2,3
Ext. T-3E D5567 Viscogjxy%‘ncreasz at 3,8 % Soot b; TGA, mm?s, max 11,5 12,5 13,0
Sequence HIF or 6984 GQ!I;I'Wiscosity at 40 °C, increase from 10 min sample, % max 295 | 295 (MTAC) | 295 (MTAC)
Sequence HIG or D7320 _Kinematic viscosity, % increase at 40 °C max 150 | 150 (MTAC) | 150 (MTAC)
Sequence IIIH D8111 . 7] 60 h Kinematic viscosity, % increase at 40 °C max 249 | 249 (MTAC) | 249 (MTAC)
EOAT D6894 7 | Aeration, volume, % max 8,0 | 80(MTAC) | 8,0(MTAC)
i
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