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SAE
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Ring Sticking
Lifter Sticking
Ring Clogging
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Piston Skirt
Aspirated
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Corrosion
Deposit
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Varuish
Cam
Rocker arm
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Crownland
Merit rating
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2.1

2.4

2

LUBRICATING DILS FOR
INTERNAL COUMBUSTION ENGINES

Scope

This slandard is concerned wilh lubricaling oils Ffor inlernal
combuslion engines suilable for gasoline and diesel engines service,
c

excluding marine applilalion.

Definilions

Mineral oil: Petroleum product produced afler refining (separting
fuel dislillales) by exlraciing asphall, aromalics, resins, unslable

materials, wax and moisture Lo improve its characteristics.
Base stock: Mineral or synlhetic oil mixture of bolh

Additives: Chemical Haterials designed Lo be mixed with base stocks

Lo enhance its peiformance properties.

Lubrication: The act of adding lubricating oil Lo reduce friction
and wear belween Lhe movesble parts, to control the increase in
temperature rise caused by the friction, to minimise corrosion and

Lo remove residues resulling from internal combustion.
Classification

Lubricating oils are classified according to their viscosity and

# performance as follows:
Classification according to viscosity

Lubricating oils are classified according to viscosity tablel
(Appendix A) on SEA classification

Multigrade oils are the combination of winter (w) and summer grades.

C
(# The API Language used in the API publilation (mentioned in the

section main references), is the reference language for

performance clessificalion)

(CEORED cr v 2o nnd)



3.2

3.2,1

3.2.2

o B

Classification according to performance for Gasoline Engine oils.

Table (2) based on API Classification (Service category "S").

The lubricants covered by these categories are for gasoline

passenger cars, some trucks and off-highway equipment.

Note: The letter following service category "S" indicates the

performance category of the oil.

SF-1980 Gasoline Engine Warrantly Maintenance Service

For service Lypical of gasoline engines in passanger cars and some

trucks begining with 1980 models.

Oils developed for this service provide increased oxidation
Stability and improved antiwear performance relative to oils that
meet the;;nimum requirements for (API) Service Catsgory“SEY These
oils also provide protection against engine deposits, rust, and

corrosion

Note: SF represents the minimum category used in this standard and
can be used whers service categories SA, S8.5C, SO, and SE are

recommended.
S5G-1989 Casoline Engine Warranty Maintenance Service

This category denotes service typical of gasoline engines in
passenger cars, vans, and light trucks begining from 1989. It
provides improved control of engine deposits, o0il oxidation and
engine wear relative to oils developed for previous service
categories. These oils also provide orotection against rust and
corrosion. 0ils meeting the category SG may be used where SF and

categories earlier are recommended.



3e2.3

SH~1994 Gasoline Engine Warranlly Maintenance Service

Service Category SH has adopled in 1992 for use Lo describe
engine oil first mandatd in 1993. It is for use in service
typical of gasoline engines in present and earlier passenger
cars, vans and light trucks operation wunder wvebhicle

manufacturer recommended maintenance procedures.

Engine oils developed for this category proide performance
exceeding the minimum performance requirements for API SG,
which it is intended to replace, in the areas of deposit

control, oil oxidation, wear, rust and corrosion.

Engine oils meeting the SH designation have been lested
according to the chemical Manufacturers Association (CMA)
Product Approved Code of practice, may ulilize the API Base
0i]l interchange and Viscosity Grade Engine Testing
Guidelines and may be used where Service Category SG and

earlier categories have been recommended.

Classification according to performance for Diesel Engine
uils Table (3) based on APU classification (service Category
“C")., The lubricants covered by these category cover diesel
engine trucks and diesel powered off-highway equipment

(fleets, contractors, farmers etc.)

Note: The lelter following Service Category "C" indicates

Lhe performance Category of the oil.

¢ Bontdceaclicuvie)
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3.3.2

3.3.3

3.3.4

CD-Diesel Engine Service

Introduced in 1955 For service typical of certain naturaly
aspirated, or turbochari:. supercharged, diesel engine in high
output duty rtequiring highly effective ‘control of wear and
deposits. It provides protection from bearing corrosion and
high~temperature deposits in superchargsad dizsel engines when

using fuels of a wide quality range.

Note: CD represents the minimum category wuse in this standard

and covers Lhe earlier obsolete categories CA. CB and CC.

CD~II Serviece Duty Two-stroke Cycle Diesel Engine Service.

It is used for service typical to two-stroke diesel engines
requiring high effective contrul over wear and deposits. Qils
designed for this service also meet the performance rsquirements

of service category CD.

CE - Djesel Engine Service

Service typical of certain Lurbocharge supercharged heavy-duty
diesel engines. manufactured since 1983 and operated under both
low speed--high load and high speed-high load conditions. 1t can

be used where service category CD is recommended.

CF-4 Diesel Engine Service

Service category CF-4 describe oils for used in high speed, four
stroke-cycle diesel engine. CF-4 oils exceed the requirements of
service category CE, and provide improved contro! of oil
consumplion and piston deposits, CF-4 oils may be used in place
of CE, CD and earlier category oils.

They ware particulary suited for on-high way duty truck

applications.

{Contd.vuxBis v)
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CF - for OFFf road Indirect Injected Diesel Engine Service

Service category CF denoles service typical of off-road
indirect injected diesel engines and other diesel engines

that use a broad.

range of fuel types including those using fuel with higher sulfur
cenlenl, for example, over 0.5% wt. Effeclive conlrol of piston
deacsits, wear, and corrosisn of copper-containing bearings is

2ssentiz]l for these =noines. which may be naturally aspiratsd.

turbocharged, or supercharged. (0ils desicnated for this service
hnave been in existsnce since 199, COils designaiad for this
service may also be wused when Service Caztegory CD is
recommended.

7-2 Two-Stroke Cvcle Diesel Engine Service

(%]

Sersice Category CF-2 dengtas sarvice typical of two-sitroke cycle
engines requiring highly efiective control over cyiinder and ring-
face scuffing and deposils. 0Qils cesignaled for this service nave
been in exislence since 199¢ and may also be used wnen API Service
Category CD-II is recommended. These oils do not necessarily meset
the reguirements of CF or CF-& unless passing test reguirements

for these categories.

CG—-¢ For Severs Duty Diesel Engine Servics

Service Calegory CG-4 describes cils for use in high speed four
stroke-cycle diesel engines wused in  highway and off-road
applications where fuel sulfur may vary fiom less than 0.05 percent
by weight to less than 0.5 percent by weight. CG-~& c¢ils provide
effective control over high temperaturs piston deposits, wear.
carrosion, foaming, oxidation stability and soot accumulation-
These oils are especially effective in engines designed to mest
1994 exhaust emission standards and may 2lso be used in engines
reguiring Service Categories CD,CE and CF-4. Dils designated

for this service have been in existence since 1995.
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Characteristics

The lubricating oils shall fulfill the following characteristics:

They shall be homogeneously mixed, bright and clear and have accentabie ooour

They shall be free from water. sediments. dusts. abrasive matter and

impurities

They shzll contain some anti-oxidation., anti-rust. anti-corrosion
anti-wear, anti-foam. destergents/dispersants and pour point degressant
additives and other additives etc to improve the qualily and meel

per formance reguirements of Table 2 and 3 (Appendix 4).

The additives (item £4.3). to be used snall be completely soluble in the

base s5il. They shall neither partl:s precipitaste ner separate if the
. c
temperature is raised to 125°C

They snall fulfill the pour point 2nc Tlash peint teguirements of Tabis
(Apeendix A).

The viscosity index of Lhe oils shzll not be less than 90

The vaiuve of phosphorus. zinc, and other metals sulphated ash, totzl
acid number. total base number, and shall he mentioned as

guidelines and reported in the test report.
The oils shall be stable and compatible.
They shall demonstrate the following foaming characteristics:

Initial test at 24%.

The foam shall remain immediately following the end of 5 minutes flowing
period 10 ml for gasoline engine oils and 25 ml for diesel engine
oils. MNo foam shall remain at the end of 10-minute settling period.

"

Intermediate test at 93.5%,

The foam shall remain immediately following the end of S-minutesblowing
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neriod S0 ml for gasol:i~= engine oils and 150ml for diesel engine

0ils Ne foam shall remain at the end of 10 minute settling period.

¢ o;
Final test at 24°C
The {oam shall remain immediarely Following the 2nd of 3-minuces blowing
period 10 ml for gasoline engine oils and 25 ml for diesel engine
oils . Mo fuam shall remain at the end of 10-minule setfling period.
SAMPL ING
Samples shall be drawn accorging to UAE Standard Ne.l125/1%92.
INSPECTION AND TESTS

accarding Lo the performacne

r

The following tests shall bs carzied ou

and application ceguirement and the recresentative samcle.

Physicei & Chemical iests:

Visuael inzpection

Determination nf flash and fire points

Determinstion of kinematic viscosity and dynamic viscosity .
Caleulation of viscocity index

Determinalion of pour point

Determination of phosohorous contenti & =
Determination of Zinc content

Determination of calcium contant

Determinaiicn of Magnisium content

Determination of sulphated ash

Determinatio of nitrogen content

Determineticn of total hase number

Foaming charzcteristics of luoricating oils

Performance tests: For the evaluaticn of lubricating oils used in

intarnal cembustion engines. as listed in table 2 and 3 (Appendix A).



10.

16.1

10.2

HETHODS OF TESTING

The Lesls shall be carried out according to Lhe slandards given
in appendix (B) or equivalenl Inlernational test melhod
(IP,1S0,ete)

PACKING

Lubricaling oils shall be paced in lighl closed conlainers
prevenling possiblities of oil leakage or oil contaminalion with
any impurities; such conlainers shall neilher affecl nor be
affected by the oil.

LABELLING

The following informalion shall be legibly and indelibly marked
in both Arabic and English languages on each container of

lubricaling oils

Nel volume, in lilres
Producer's name or his regislered Lrade mark
Name of Lhe country of origin

The classification of oil according to viscosity, and performance
(as in item 3)

All small packs should have health, safety and environment

statement.

CRITERIA FUR TECHNICAL CONFORMITY

Each consignment of lubricating oils shall be accompanied with a

certificate staling ils complance wilh this standard.

The consignment shall be considered complying with this standard

when the accompanying certificate is accepted.

(Contd.snevPisiss)
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In rase Lhe cerlificale is nobt accepled (because informalion is
incomplete or subject 1o queslion), Lthe information may be
campleled or (if necessary) subslantial Llesl menlioned in ilem 6.1
shall be carried oul on samples laken in accordance wilh all
requirements of Lhis slandard. When lhe wilhdrawn samples pass
all Llhe tesl Lhe consignmenl shall considered as complying wilh
this slandard. In case one or more of the lubricating oil samples
fail Lo pass any of Lhe lesls, double the number of samples shall

be drawn from Lhe same group and subjecled Lo specified tesls.

The consignment shall be considered as complying with Lhe
requirements of Lhis standard when sll the Llest samples of the
second sample pass the re-tests, Olheruise Lhe consignment shall

be considerd as not complying.



TABLE NO.

TABLE NO.

TABLE NO.

TABLE NO.
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APPENDIX  (A)

TABLES

SAE VISCOSITY GRADES FOR ENGINE OILS

FERITORMANCE CHARACTERISTICS OF LUBRICATING OIL
FOR GASOLINE ENGINE

PERFORMANCE CHARACTERISTICS OF LUBRICATING OIL
FOR DIESEL ENGINE

POUR POINT AND FLASH POINT OF ENGINE OILS
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TABLE (2)

Performance Characteristics of Lubricating Oil for Gasoline Engine

Letter Primary
Desig ! Test Techniques Characteristics Performance
L Criteria
SF Sequence [ID Average engine rust raring, min 85
Lifter sticking None
Sequence LD Viscosity increase at 40°C and 64 test
hrs , % max 375
Avg piston skirt vamish rating, min 92
Avg oil Ring land deposit rating, min 48
Avg sludge rating, min 92
Ring sticking None
Lifter sticking None
Cam & lifter scuffing None
Cam & Lifter wear, (in) average, max 0 0040
Cam & Lifter wear, (in) maximum, max | 0 0080
Sequence VD Ave engine sludge rating , min 94
Avg piston skirt vamish rating, min 67
Arvg engine vamish, rating, min 66
Oil ring clogging, %. max 10
Qil screen clogping, % max 73
Compression ring sticking None
Cam wear (in) average, max 00010
Cam wear (in) maximum, max 00025
CRCL -38 Bearing weight loss, mg , max i 40
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(TABLE - 2 Contd.....)
Letter Primary
Desig Test Techniques Characteristics Performance
Criteria
SG Sequence 1D Average engine rust rating, min 85
Lifter sticking None
Sequence [IIE Viscosity increase at 40°C and 64 test
hrs , % max 375
Avg piston skirt varnish rating, min 89
Avg sludge rating, min 92
Ring land face vamish rating, min 35
Ring sticking MNone
Lifter sticking None
Cam & lifter scuffing None
Cam & Lifter wear, (un), average 30
Cam & Lifier wear, (1n), maximum 64
Sequence VE Avg engine sludge rating, min 90
Rockerarm cover sludge rating, min 70
Avg piston skirt varnish rating, min 63
Avg engine varnish rating, min 30
Oil ring clogging, % max 13
Oil screen clogging, % max 20
Comprssion ring sticking None
Cam wear, (un), average, max 130
Cam wear (un), maximum, max 380
CRCL -38 Bearing weight loss, mg max 10
1H2 Top groove filling, % vol , max 45
Weighted total demerits 140
Piston skirt varnish rating, max 90
Ring side clearance loss, um, max 13
SH Seauence 1D APL SG criteria-tested under CMA protocol
Scauence IHE API SG cniteria-tested under CMA protecol
Scauence \ E API SG eriteria-tested under CMA protocol
CRCL-38 P AP(SG criveria-tesied under CMA protocol 1
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TABLE (3)

Performance Characteristics of Lubricating Oil for Diesel Engine

Letter Test Primary
Desig Techniques Characteristics Performance
Criteria
CDh 1-G2 Tep groove filling, % vol , max |0
Weighied total demerits, max 300
Ring side clearance loss, (in ) max 0 0003
L-38 Bearing weight foss, mg , (max ) 30
Piston skirt vamish rating. min o0
ChD-11 | 1-G2 Top groove filling, % vol , max 80
Weighted 1o demerits, max 300
Ring side clearance loss, (in ), max 00003
L-38 Bearing weight loss, mg |, (max ) 30
Piston skirt varnish rating, min 20
6Vv-33T Piston area
Weighted tctal demerits, avg , (max ) 2
Hot Stuck nnes None
2 and 3 Ring face Cistress ave demerits, max | 13
Liner and head area
Liner distress, avg % area, max 12
Valve distress None




(TABLE - 3 Contd....)

Letter Test Characteristics Primary Performance Criteria
Desig Techniques
CE 1G2 Groove No | (top) carbon fill,
% vol max. 80
Weighted total demerits, max 300
Ring side clearance loss, in , max 0 0005
L-38 Bearing weight loss, mg , max 50
T-6 Merit rating, min 90
T-7 Average rate of viscosit. increase
during last 50 h cStat 100 C/n
max. 0.040
NTC-00 Qil consumption Candidate oil consumption second
order regression curve must fall
completelv below the published mezan
plus one standard deviation curve for
the applicable reference oil
Camshaft roller follower pin wear
average, max, mm (in) 0031 (0 002)
Crownland (top land) deposits, %
arca cotvered with heavy carbon
average, max 25
Piston deposits, third ring land,
total CRC demerits for all six
pistons max 10
CF4 IK Weighted demerits Candidate oil WDK must be less than

(WDK) max

Groove No | (top) carbon fill
(TGF) % volume, max

Top land heavs carbon
(TLHC) %6 max

ar equal to the published test limits
based on the applicable refcrence oil
for one two, or three test runs

Candidate oil TGF must be less than or
cqual to the published test limits based
on the applicable reference oil tor one
o or three test runs

Candidate oil TLHC must be less than
or equal (o the pubiished test limits
based on the applicable reference oil
for one. two. or three test runs.
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(TABLE - 3 Contd....)

Letter Test Characteristics Primary Performance Criteria
Desig | Techniques
Qil consumption, average,
kg/kw-h, max 0 0005
Piston ring sticking None
Piston ring and liner scuffing None
1-38 Bearing weight loss, mg, max 50
T-6 Meril rating min 90
T-7 Average rate of kinematic viscosity
increase during last 50 h,
¢St 100 C/h, max. 0040
NTC~00 Oil consumption Candidate oil consumption second

Camshaft roller follower pin wear,
mm (in). average, max

Crownland (top land) deposits.
arcz conered with heaws carbon,
% average. max

order regression curve must fall
completely below the published mean
cune for the applicable reference oil

0051 (0 002)
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(TABLE - 3 Contd....)

Letter Test Primary Performance
Desig | Techniyues Characteristics Criteria
Number of tests run
CF IM-PC Top Groove Filling (TGF), %% vol , max 70 70 70
Weighted Total Demerits (WTD), max 240 240 240
Ring side clearance loss, mm, max 0013 0013 0013
Piston ring sticking None None None
Piston ring and liner scuffing None None None
1-38 Beaning weight, mg , max. 437 43 ) 500
CF-2 IM-PC Weighted Total Demerits (WTD) max 100 100 100
6V-92 Cslinder liner scuffing, %, max 450 480 T500
TA Port plugging %, max
Axerage 2 2 2
Single Cylinder 5 5 35
Piston Ring Face Distress Demerits, max
No 1 (Fire Ring) 023 024 026
Ave ho 243 020 02] 022
L-38 Bearing weight loss. mg  max 437 481 500
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(TABLE - 3 Contd....)

Letter Test Primary Performance
Desig | Techniques Characteristics Criteria
No, of fest run
1 2 3
CG-4 IN WDN (Weighted Demerits - IN), avg , max 286 2 3117 | 3230
TGF (Top Groove Fill) % Volume avg , max 20 23 25
TLHC (Top Land Heavy Carbon) % avg , max 3 4 5
Oil consumption,, g/kW-h, avg , max. 05 05 05
Scuffing, Piston-Rings-Liner
Number of tests allowed None None | None
Suck Rings None None | None
T-8 Viscosity Increase @ 3 8% Soot €5t , avg , max. 115 125 130
Filier Plugging, Differential pressure,
kPa Average, max. 138 138 138
0il consumption
g/t W-h average, max. 0304 0304 | 0304
HIIE Hours 375% Viscosity increase average min 675 651 G641
L-38 Bearing weight Loss. mg . ave , min 437 487 500
Used oil Viscosity, cSt greater than SAE
J300 lower limit for Grade, avg . min 035 05 03
6-2L Wear pm, average, max 114 124 127
Foam
Foaming/Setiiing, ml, max
Sequence | 10/0
Sequence 11 20/0
Sequence 111 10/0
Secquence 1V s0/0
Bench Corrosion Test
PP\ Increase max
Copper 20
f.end d¢
Tin S

Conozr Corrosion, max. D130

ad
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TABLE (4)

Pour Point and Flash Point of Engine Oils

Pour Point Flash Point
Oil Grades ASTM D97 ASTM D92
°C (max.) °C (min.)

oW+ -39 185
5W -36 195
10 W =33 205
I3W =27 210
20 W =24 215
23W -24 220
20 -21 215
50 -18 220
40 -13 230
50 -0 233
60 -9 240

W*  For Winter
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APPENDIX  (B)

STANDARDS FUR TEST MENTHODS OF LUBRICATING OIL



1. ASTM
2. ASTM
3. ASTM
4. ASTM
5. ASTM
6. ASTM
7. ASTM
8. ASTM
9. ASTM
10. ASTM
11. ASTM

D 92

D 445

D 97

D 2270

D 874

D 5185

D 5185

C 4629

D 2896

D 892

93
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APPENDIX B
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Standard Test Method for flash and fire points by cleveland
open cup

Standard Test Method for Kinematic viscosity of Transparant
and Opaque liquids {and the calculation of Dynamic Viscosity)

Determination of pour point of petroleum products

Standard Practice for calculating viscosity Index from kinematic
viscosity at 40 and 100°C

S.5. UAE 129/1992 Determination of Sulphated Ash
Determination of Phesphorous content in Lubricating oils
Determination of zine content in Lubricating oils
Determination of Nitrogen content in Petroleum Products

Determination of Base Number of Petroleum Products by
Potentionmetic !Itration

Standard test Method for Foaming characteristics of Lubricating
oils

" Determination of flash point by Pensky-Martens Clossed Cup
Tester in Base Slock for blending lubricating oils"

12. Performance Tests for lubricating oils used in Internal combustion Engines

according to Test Technuques in table 2 and 3 (Appendix A).
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