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FOREWORD 
 
 
This Malaysian Standard was developed by the Technical Committee on Petroleum Lubricants 
under the authority of the Industry Standards Committee on Petroleum and Gas. 
 
This Malaysian Standard is the second revision of MS 376, Specification for crankcase oils.  
 
Major modifications in this revision are as follows: 
 
a) the title had been amended from 'Specification for crankcase oils' to ‘Engine oils - 

Specification’; 
 
b) to delete all dimensions in imperial unit i.e. inch and °F; 
 
c) a new Clause 2, normative references has been added; 
 
d) Annex B on relationship between SIRIM performance classification and other performance 

specifications has been deleted; and 
 
e) a new Annex B on SAE J300 viscosity grades for engine oils, replaced Appendix B. 
 
This Malaysian Standard cancels and replaces MS 376:1986. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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ENGINE OILS - SPECIFICATION  
(SECOND REVISION) 

 
 

1  Scope 
 
This Malaysian Standard specifies requirement for engine oils. 
 
This standard is applicable to all automotive gasoline and diesel engines, and also high speed 
industrial diesel engines. 
 
 

2  Normative references 
 
The following normative references are indispensable for the application of this standard. For 
dated references, only the edited cited applies. For undated references, the latest edition of 
the normative references (including any amendments) applies. 
 
MS 781, Method of sampling petroleum and petroleum products 
 
MS 1830, Test method for flash and fire points by cleveland open cup 
 
MS 1833, Test method for foaming characteristics of lubricating oils 
 
MS 1891, Standard test method for sulphur in petroleum products by wavelength dispersive 
x-ray fluorescence spectrometry 
 
MS 2017, Standard test method for determination of yield stress and apparent viscosity of 
engine oils at low temperature 
 
MS 2029, Standard test method for determination of homogeneity automotive engine oils 
 
MS 2030, Standard test method for low temperature, low shear rate, viscosity/temperature 
dependence of lubricating oils using a temperature-scanning technique 
 
MS 2031, Standard test method for evaporation loss of lubricating oils by the Noack method 
 
MS 2032, Standard test method for evaluation of rust preventive characteristics of automotive 
engine oils 
 
MS 2033, Standard test method for estimation of engine oil volatility by capillary gas 
chromatography 
 
MS 2034, Standard test method for measuring the effect on filterability of engine oils after 
treatment with various amounts of water and a long (6 h) heating time 
 
MS 2035, Standard test method for automotive engine oils in the sequence VIII spark ignition 
engine (CRL oil test engine) 
 
MS 2036, Standard test method of additive elements in lubricating oils by inductively couples 
plasma automatic emission spectrometry 
 
ASTM D 608, Standard specification for dibutyl phthalate 
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ASTM D 892, Standard test method for foaming characteristics of lubricating oils 
 
ASTM D 2887, Standard test method for boiling range distribution of petroleum fractions by 
gas chromatography 
 
ASTM D 3244, Standard practice for utilisation of test data to determine conformance with 
specifications   
 
ASTM D 4683, Standard test method for measuring viscosity at high shear rate and high 
temperature by tapered bearing simulator 
 
ASTM D 5966, Standard test method for evaluation of engine oils for roller follower wear in 
light-duty diesel engine 
 
ASTM D 6082, Standard test method for high temperature foaming characteristics of 
lubricating oil 
 
ASTM D 6278, Standard test method for shear stability of polymer containing fluids using a 
European diesel injector apparatus 
 
ASTM D 6593, Standard test method for evaluation of automotive oils for inhibition of deposit 
formation in a spark-ignition internal combustion engine fuelled with gasoline and operated 
under low-temperature, light-duty conditions 
 
ASTM D 6594, Standard test method for evaluation of corrosiveness of diesel engine oil at 
135 °C 
 
ASTM D 6750, Standard test methods for evaluation of engine oils in a high-speed, single-
cylinder diesel engine - 1K procedure (0.4 % fuel sulfur) and 1N procedure (0.04 % fuel 
sulfur) 
 
ASTM D 6795, Standard test method for measuring the effect on filterability of engine oils 
after treatment with water and dry ice and a short (30 min) heating time 
 
ASTM D 6891, Standard test method for evaluation of automotive engine oils in the sequence 
IVA spark - ignition engine 
 
ASTM D 6894, Standard test method for evaluation of aeration resistance of engine oils in 
direct-injected turbocharged automotive diesel engine 
 
ASTM D 6984, Standard test method for evaluation of automotive engine oils in the sequence 
IIIF, spark-ignition engine 
 
ASTM D 7109, Standard test method for shear stability of polymer containing fluids using a 
European diesel injector apparatus at 30 and 90 cycles 
 
 

3  Descriptions 
 
3.1  The lubricants are classified according to engine test performance standards specified 
by American Petroleum Institute (API). Within each performance classification, the lubricants 
are further classified according to the Society of Automotive Engineers (SAE) viscosity 
standards.  
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3.2  The performance classifications adopted are in accordance with API, Bulletin 1509, 
where engine services are classified as API SA, SB, SC, SD, SE, SF, SG, SH, SJ, SL, and 
SM  for Service Station engine services (gasoline engines) and CA, CB, CC, CD, CE, CF, CF-
2, CF-4, CG-4, CH-4, CI-4 and CI-4 Plus and CJ-4 for Commercial and Fleet engine services 
(diesel engines). 
 
NOTE.  The letters “SI” and “SK” have been omitted from the sequence of letter designators for API Service 
Categories because of their common association with other organisations or systems. 

 
3.3  Annex A describes the duties for which oils meeting the various API performance 
classifications are suitable for use. Annex B illustrates the viscosity grade classifications 
covered by the SAE Viscosity classifications for engine oils. 
 
 

4  Requirements 
 
4.1  The engine and bench test techniques and primary performance criteria which shall be 
met are listed in Annex C for each of the performance classifications. This Annex also refers 
to the various reports which provide details of the engine test techniques stipulated by this 
standard. 
 
4.2  The oil viscosity shall be defined as per Annex B. 
 
 

5  Sampling 
 
Sampling of engine oils for the purpose of this standard shall be carried out in accordance 
with the relevant procedures described in MS 781. 
 
 

6  Packaging and marking 
 
6.1  Packaging 
 
The material shall be supplied in bulk or in clean, sound and dry containers as agreed upon 
between the purchaser and the vendor. 

 
6.2  Marking 
 
6.2.1  Marking shall be in accordance with prevailing labelling regulations. 
 

6.2.2  The name of the material (product name), its performance classification and the 
appropriate viscosity classification shall be clearly and indelibly marked on each container 
e.g. Product name, API SM/CF, SAE 5W-40.  
 
 

7  Certification mark 
 
Each container may also be marked with the certification mark from any certification body 
provided that the product comply with the standard requirement. 
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Annex A 
(normative) 

 
 

Duties for oils meeting various performance classifications 
 
 
Table A1.  'S’- Service oils - Engine oils classification system for automotive gasoline 

engine service (spark ignition engines) 
 

Service 
category 

Description 

SA Utility gasoline and diesel engine service (Obsolete)  

Service typical of engines operated under such mild conditions that the 
protection afforded by compounded oils is not required. The classification has 
no performance requirements. 

SB Minimum duty gasoline engine service (Obsolete) 

Service typical of gasoline engines operated under such mild conditions that 
only minimum protection afforded by compounding is desired. Oils designed for 
this service have been used since the 1930's and provide only anti scuff 
capability and resistance to oil oxidation and bearing corrosion. 

SC 1964 Gasoline engine warranty maintenance service (Obsolete) 

Service typical of gasoline engines in 1964 through 1967 models of passenger 
cars and some trucks operating under engine manufacturers' warranties in effect 
during those model years. Oils designed for this service provide control of high 
and low temperature deposits, wear, rust and corrosion in gasoline engines. 

SD 1968 Gasoline engine warranty maintenance service (Obsolete) 

Service typical of gasoline engines in 1968 through 1970 models of passenger 
cars and some trucks operating under engine manufacturers' warranties in effect 
during those model years.  Also may apply to certain 1971 and/or later models 
as specified (or recommended) in the owners' manuals. Oils designed for this 
service provide more protection against high and low temperature engine 
deposits, wear, rust and corrosion in gasoline engines that oils which are 
satisfactory for Engine Service Classification SC and may be used when Engine 
Service Classification SC is recommended. 

SE 1972 Gasoline engine warranty maintenance service (Obsolete) 

Service typical of gasoline engines in passenger cars and some trucks 
beginning with 1972 and certain 1971 models operating under engine 
manufacturer's warranties. Oils designed for this service provide more protection 
against oil oxidation, high temperature engine deposits rust and corrosion in 
gasoline engines than oils which are satisfactory for Engine Service 
Classifications SD or SC and may be used when either of these classifications is 
recommended. 
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Table A1.  'S’- Service oils - Engine oils classification system for automotive gasoline 

engine service (spark ignition engines) (continued) 
 

Service 
category 

Description 

SF 1980 Gasoline engine warranty maintenance service (Obsolete) 

Service typical of gasoline engines in passenger cars and some trucks 
beginning with the 1980 through 1989 models model operating under engine 
manufacturers' recommended maintenance procedures. Oils developed for this 
service provide increased oxidation stability and improved anti-wear 
performance relative to oils which meet the minimum requirements for Service 
Category SE. The oils also provide protections against engine deposits, rust and 
corrosion. Oils meeting Service Classification SF may be used where Service 
Categories SE, SD, or SC are recommended. 

SG 1989 Gasoline engine warranty maintenance service (Obsolete)  

Service typical of gasoline engines in passenger cars, vans and light trucks 
operating under manufacturers' recommended maintenance procedures.  
Category SG oils include the performance properties of API Service Category 
CC. (Certain manufacturers of gasoline engines require oils that also meet the 
higher diesel engine Category CD). Oils developed for this service provide 
improved control of engine deposits, oil oxidation, and engine wear relative to 
oils developed for previous categories. These oils also provide protection 
against rust and corrosion. Oils meeting API Service Category SG may be used 
when API engine Service Categories SF, SE, SF/CC, or SE/CC are 
recommended. 

SH 1994 Gasoline engine warranty maintenance service (Obsolete) 

Service typical of gasoline engines in present and earlier passenger cars, vans 
and light trucks operating under vehicle manufacturers' recommended 
maintenance procedures. Engine oils developed for this category provide 
performance exceeding the minimum requirements of API Service Category SG, 
which it is intended to replace, in the areas of deposit control, oil oxidation, 
wear, rust, and corrosion. Oils meeting API SH requirements have been tested 
according to the American Chemistry Council (ACC) Product Approval Code of 
Practice and may utilize the API base oil interchange and viscosity grade engine 
testing guidelines. They may be used where API Service Category SG and 
earlier categories are recommended. Effective August 1, 1997, API SH cannot 
be used except with API CF, CF-2, CF-4 or CG-4 when displayed in the API 
service symbol and the C category must appear first. 

SJ 

 

1997 Gasoline engine warranty maintenance service  

Service typical of gasoline engines in present and earlier passenger cars, vans 
and light trucks operating under vehicle manufacturers' recommended 
maintenance procedures. Oils meeting API SJ requirements have been tested 
according to the American Chemistry Council (ACC) Product Approval Code of 
Practice and may utilize the API Base Oil Interchange and Viscosity Grade 
Engine Testing Guidelines. They may be used where API Service Category SH 
and earlier categories are recommended. 
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Table A1.  'S’- Service oils - Engine oils classification system for automotive gasoline 

engine service (spark ignition engines) (concluded) 
 

Service 
category 

Description 

SL 2001 Gasoline engine warranty maintenance service 

Service typical of gasoline engines in present and earlier passenger cars, sport 
utility vehicles, vans and light trucks operating under vehicle manufacturers' 
recommended maintenance procedures. Oils meeting API SL requirements 
have been tested according to the American Chemistry Council (ACC) Product 
Approval Code of Practice and may utilize the API Base Oil Interchange and 
Viscosity Grade Engine Testing Guidelines. They may be used where API 
Service Category SJ and earlier categories are recommended. 

SM All automotive engines currently in use. 

Introduced November 30, 2004, SM oils are designed to provide improved 
oxidation resistance, improved deposit protection, better wear protection, and 
better low-temperature performance over the life of the oil. Some SM oils may 
also meet the latest ILSAC specification and/or qualify as Energy Conserving. 

NOTE.  Obsolete: The product is still in the market, but the test cannot be conducted due to unavailability of the 
equipment for testing.  

 
 
Table A2.  'C’ - Commercial oils - Engine oil classification system for commercial diesel 

engines service (compression ignition engines) 
 

Service 
category 

Description 

CA Light duty diesel engine service (Obsolete) 

Service typical of diesel engines operated in mild to moderate duty with high 
quality fuels but occasionally has included gasoline engines in mild service. Oils 
designed for this service provide protection from bearing corrosion and from 
high temperature deposits in normally aspirated diesel engine when using fuels 
of such quality that they impose no unusual requirements for wear and deposit 
protection. They were widely used in the late 1940's and 1950's. 

CB Moderate duty diesel engine service (Obsolete) 

Service typical of diesel engines operated in mild to moderate duty, but with 
lower quality fuels which necessitate more protection from wear and deposits.  
Occasionally has included gasoline engines in mild service. Oils designed for 
this service provide necessary protection from bearing corrosion and from high 
temperature deposits in normally aspirated diesel engines with higher sulphur 
fuels. Oils designed for this service were introduced in 1949. 
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Table A2.  'C’ - Commercial oils - Engine oil classification system for commercial diesel 

engines service (compression ignition engines) (continued) 
 

Service 
category 

Description 

CC Moderate duty diesel and gasoline engine service (Obsolete) 

Service typical of lightly supercharged diesel engines operated in moderate to 
severe duty, and certain heavy-duty gasoline engines. Oils designed for this 
service provide protection from high temperature deposits in lightly 
supercharged diesels and also from rust, corrosion and low temperature 
deposits in gasoline engines. These oils were introduced in 1961 and used in 
many trucks and in industrial and construction equipment and farm tractors. 

CD Severe duty diesel engine service (Obsolete) 

Service typical of supercharged diesel engines in high-output duty, requiring 
highly effective control of wear and deposits. Oils designed for this service were 
introduced in 1955 and provide protection from bearing corrosion and from high 
temperature deposits in supercharged diesel engines when using fuels of wide 
quality range. 

CD-II Severe-duty two-stroke cycle diesel engine service (Obsolete) 

Service typical of two-stroke cycle diesel engines requiring highly effective 
control of wear and deposits. Oils designed for this service also meet all 

performance requirements of API Service Category CD. 

CE 1983 Diesel engine service (Obsolete) 

Service typical of certain turbocharged or supercharged heavy-duty diesel 
engines, manufactured since 1983 and operated under both low-speed, high-
load and high-speed, high-load conditions. Oils designated for this service may 
also be used when API Service Category CD is recommended for diesel 
engines. 

CF-4 1990 Diesel engine service 

Service typical of high-speed, four-stroke cycle diesel engines. API CF-4 oils 
exceed the requirements for the API CE category, providing improved control of 
oil consumption and piston deposits. These oils should be used in place of API 
CE oils. They are particularly suited for on-highway, heavy-duty truck 
applications. When combined with the appropriate "S" category, they can also 
be used in gasoline and diesel powered personal vehicles: i.e., passenger cars, 
light trucks, and vans - when recommended by the vehicle or engine 
manufacturer.  
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Table A2.  'C’ - Commercial oils - Engine oil classification system for commercial diesel 

engines service (compression ignition engines) (continued) 
 

Service 
category 

Description 

CF Indirect-injected diesel engine service 

Service typical of indirect-injected diesel engines and other diesel engines that  
use a broad range of fuel types, including those using fuel with high sulphur 
content; for example, over 0.5 % weight. Effective control of piston deposits, 
wear and copper-containing bearing corrosion is essential for these engines, 
which may be naturally aspirated, turbocharged or supercharged. Oils 
designated for this service have been in existence since 1994 and may be used 
when API Service Category CD is recommended. 

CF-2 Severe-duty two-stroke cycle diesel engine service 

Service typical of two-stroke cycle diesel engines requiring highly effective 
control over cylinder and ring-face scuffing and deposits. Oils designed for this 
service have been in existence since 1994 and may also be used when API 
Engine Service Category CD-II is recommended. These oils do not necessarily 
meet the requirements of API CF or CF-4 unless they pass the test 
requirements for these categories.  

CG-4 1994 Severe-duty diesel engine service 

Service typical of high-speed four-stroke-cycle diesel engines used in both 
heavy-duty on-highway (0.05 % weight sulphur fuel) and off-highway (less than 
0.5 % weight sulphur fuel) applications. CG-4 oils provide effective control over 
high-temperature piston deposits, wear, corrosion, foaming, oxidation stability, 
and soot accumulation. These oils are especially effective in engines designed 
to meet 1994 exhaust emission standards and may also be used in engines 
requiring API Service Categories CD, CE, and CF-4. Oils designed for this 
service have been in existence since 1994. 

CH-4 1998 Severe-duty diesel engine service 

Service typical of high-speed, four-stroke diesel engines designed to meet 1998 
exhaust emission standards and are specifically compounded for use with diesel 
fuels ranging in sulphur content up to 0.5 % weight. CH-4 oils are superior in 
performance to those meeting API CF-4 and API CG-4 and can effectively 
lubricate engines calling for those API Service Categories. 
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Table A2. 'C’ - Commercial oils - Engine oil classification system for commercial diesel 

engines service (compression ignition engines) (concluded) 
 

Service 
category 

Description 

CI-4 2002 Severe-duty diesel engine service  

Service typical of high-speed, four-stroke cycle diesel engines designed to meet 
2004 exhaust emission standards, to be implemented October 2002. These oils 
are compounded for use in all applications with diesel fuels ranging in sulphur 
content up to 0.05 % by weight. These oils are especially effective at sustaining 
engine durability where Exhaust Gas Recirculation (EGR) and other exhaust 
emission componentry may be used. Optimum protection is provided for control 
of corrosive wear tendencies, low and high temperature stability, soot handling 
properties, piston deposit control, valve train wear, oxidative thickening, foaming 
and viscosity loss due to shear. API CI-4 oils are superior in performance to 
those meeting API CH-4, CG-4 and CF-4 and can effectively lubricate engines 
calling for those API Service Categories. 

CI-4 Plus 

 

Used in conjunction with API CI-4, 2004 

CI-4 PLUS designation identifies oils formulated to provide a higher level of 
protection against soot-related viscosity increase and viscosity loss due to shear 
in diesel engines. Like Energy Conserving, CI-4 PLUS appears in the lower 
portion of the API Service Symbol “Donut”. 

CJ-4 

 

Introduced in 2006. For high-speed, four-stroke engines designed to meet 2007 
model year on-highway exhaust emission standards. CJ-4 oils are compounded 
for use in all applications with diesel fuels ranging in sulphur content up to 500 
ppm (0.05 % by weight). However, use of these oils with greater than 15 ppm 
(0.0015% by weight) sulphur fuel may impact exhaust after treatment system 
durability and/or oil drain interval. CJ-4 oils are effective at sustaining emission 
control system durability where particulate filters and other advanced after 
treatment systems are used. Optimum protection is provided for control of 
catalyst poisoning, particulate filter blocking, engine wear, piston deposits, low- 
and high-temperature stability, soot handling properties, oxidative thickening, 
foaming, and viscosity loss due to shear. API CJ-4 oils exceed the performance 
criteria of API CI-4 with CI-4 PLUS, CI-4, CH-4, CG-4 and CF-4 and can 
effectively lubricate engines calling for those API Service Categories. When 
using CJ-4 oil with higher than 15 ppm sulphur fuel, consult the engine 
manufacturer for service interval. 

NOTE.  Obsolete: The product is still in the market, but the test cannot be conducted due to unavailability of the 
equipment for testing.  
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Annex B 
(normative) 

 
 

SAE J300 viscosity grades for engine oils - December 1999 
 
 

Table B1.  Viscosity grades for engine oils 
 

SAE 
viscosity 

grade 

Low temperature 
(ºC) cranking 
viscosity (cP) 

maximum 

Low temperature  
(ºC) pumping  
viscosity (cP) 

maximum with no 
yield stress 

Kinematic 
viscosity 
(cSt) at  
100 ºC 

Kinematic 
viscosity 
(cSt) at 
100 ºC 

High-shear 
viscosity at 150 
ºC and  10

6
s

-1     

(cP) minimum 

0W 6 200 at -35 60 000 at -40 3.8 - - 

5W 6 600 at -30 60 000 at -35 3.8 - - 

10W 7 000 at -25 60 000 at -30 4.1 - - 

15W 7 000 at -20 60 000 at -25 5.6 - - 

20W 9 500 at -15 60 000 at -20 5.6 - - 

25W 13 000 at -10 60 000 at -15 9.3 - - 

20 - - 5.6 < 9.3 2.6 

30 - - 9.3 < 12.5 2.9 

40 - - 12.5 < 16.3 2.9 (0W-40,5W-
40, and 10W-40 

grades) 

40 - - 12.5 < 16.3 3.7 (15W-40, 
20W-40, 25W-

40 grades ) 

50 - - 16.3 < 21.9 3.7 

60 - - 21.9 < 26.1 3.7 
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Annex C 
(normative) 

 
 

Test techniques and performance 
 

 

C1   Test techniques and performance criteria for API SH, SJ, SL, SM 
 

Table C1.  Engine test requirements used in gasoline engine performance 
classifications 

 
Engine test 

requirements 
Parameter [limit] API SH

a
 API SJ API SL API SM 

Bearing weight loss (mg) [maximum] 40 40 NTS NTS 

Piston skirt varnish [minimum] 9.0 NR NTS NTS 

CRC L-38 

10 h stripped viscosity SIG SIG NTS NTS 

Average engine rust [minimum] 8.5 8.5 NTS NTS Sequence IID 

Lifter sticking [none] NF NF NTS NTS 

Average piston skirt varnish 
[minimum] 

8.9 8.9 NTS NTS 

Average oil ring land deposits 
[minimum] 

3.5 3.5 NTS NTS 

Average engine sludge [minimum] 9.2 9.2 NTS NTS 

Viscosity increase (%) at 64 h,  
40 °C [maximum] 

375 NR NTS NTS 

Time (h) to 375 % viscosity increase 
at 40 °C [minimum] 

NR 64 NTS NTS 

Cam + lifter wear 

Maximum (µm) [maximum] 

Average (µm) [maximum]  

 

64 

30 

 

64 

30 

 

NTS 

NTS 

 

NTS 

NTS 

Ring sticking (oil related) [none] NF NF NTS NTS 

Lifter sticking [none] NF NF NTS NTS 

Cam + lifter scuffing [none] NF NF NTS NTS 

Sequence IIIE 

Oil consumption (L) [maximum] 5.1 5.1 NTS NTS 

Kinematic viscosity increase (%) at 
40 °C [maximum] 

NTS NTS 275 NTS 

Piston skirt varnish [minimum] NTS NTS 9 NTS 

Weighted piston deposits [minimum] NTS NTS 4 NTS 

Stuck piston rings NTS NTS NF NTS 

Average cam + lifter wear (µm) 
[maximum] 

NTS NTS 20 NTS 

Oil consumption (L) [maximum] NTS NTS 5.2 NTS 

Sequence IIIF 

Low temperature viscosity NTS NTS R&R
b
 NTS 

Sequence IIIG Kinematic viscosity increase (%) at 
40 °C [maximum] 

NTS NTS NTS 150 

Weighted piston deposits [minimum] NTS NTS NTS 3.5 

Stuck piston rings NTS NTS NTS NF 

 

Average cam + lifter wear (µm) 
[maximum] 

NTS NTS NTS 60 
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Table C1.  Engine test requirements used in gasoline engine performance 
classifications (continued) 

 

Engine  test 
requirements  

Parameter [limit] API SH
a
 API SJ API SL API SM 

Sequence 
IIIGA 

MS 2017 

Low temperature viscosity (MRV) 

 NTS NTS NTS Pass 

Sequence IVA 

ASTM D 6891  

Average cam wear (µm) [maximum]  
(7 position average) 

NTS NTS 120 90 

Rocker cover sludge [minimum] 7 7 NTS NTS 

Average engine sludge [minimum] 9 9 NTS NTS 

Average engine varnish [minimum] 5 5 NTS NTS 

Average piston skirt varnish 
[minimum] 

6.5 6.5 NTS NTS 

Cam lobe wear 

Maximum (µm) [maximum] 
Average (µm) [maximum] 

 

380 

130 

 

380 

127 

 

380 

127 

 

NTS 

NTS 
Oil screen clogging (%) [maximum] 20 20 NTS NTS 

Hot stuck compression ring [none] NF NF NTS NTS 

Sequence VE 

Oil ring clogging (%) [maximum] 15 Report NR NTS 

Average engine sludge [minimum] NTS NTS 7.8 7.8 

Rocker cover sludge [minimum] NTS NTS 8 8 

Average engine varnish [minimum] NTS NTS 8.9 8.9 

Piston skirt varnish [minimum] NTS NTS 7.5 7.5 

Oil screen clogging (%) [maximum] NTS NTS 20 20 

Hot stuck rings NTS NTS NF NF 

Oil screen debris NTS NTS R&R R&R 

Cold stuck rings NTS NTS R&R R&R 

Sequence VG 

Oil ring clogging 
NTS NTS R&R R&R 

NOTES: 

 

1.  Test techniques no longer available for performance classifications SA, SB, SC, SD, SE, SF, and SG. 

2.  NTS: no test specified. 

3.  NF:  no failure allowed. 

4.  NR: no test required. 

5.  Report: need to report the test result. 

6.  R&R: rate result against reference standard and report. 

a  API SH is obsolete for passenger car motor oil (PCMO) licensing, it can be used only with API CF, CF-2 and CG-
4 when displayed in the API service symbol and the C category appears first. 
 
b
  SAE J300 pumpability requirements defined by low temperature grade of oil (determined by CCS viscosity) at the 

end of the Sequence IIIF test. 
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Table C2.  Bench test requirements used in gasoline engine performance 
classifications 

 

Bench test  
requirements  

Parameter [limit] API SH
a
 API SJ API SL API SM 

Bearing weight loss (mg) [maximum]  NTS NTS 26.4 26  Sequence VIII 

MS 2035 Shear stability (10 h stripped 
viscosity) 

NTS NTS SIG SIG 

High-
temperature 
deposits 

Thermo-oxidation engine oil 
simulation test (TEOST) (mg) 
[maximum]  

NTS NTS 45 35 

Gelation index MS 2030 [maximum] NTS NTS 12 12 

30 000 cP [maximum] at °C 
b 

NR NTS NTS Pumpability  

MS 2017 60 000 cP [maximum] at °C NR 
c 

NTS NTS 
SAE 0W-XX NR 17 NTS NTS 
SAE 5W-XX 20 17 NTS NTS 
SAE 10W-30 17 17 NTS NTS 
SAE 15W-40 15 15 NTS NTS 

Volatility (%)  

ASTM D 2887, 
[maximum] at 
371 °C 

 Loss (%) at 371 °C [maximum] 
(simulated distillation) 

NTS NTS 10 10 

SAE 0W-XX NR 22 15 15 

SAE 5W-XX 25 22 15 15 

SAE 10W-30 20 22 15 15 

Noack  

MS 2031, 
[maximum] 1 h 
at 250 °C  SAE 15W-40 18 20 15 NR 

(Standard procedure) MS 2034 EOFT 
flow reduction (%) [maximum] 50 50 50 50 

Filterability  

 

 

(Modified Procedure) ASTM D 6795 
EOFT flow reduction (%) NR NR 50 50 

Sequence I 10/0 10/0 10/0 10/0 

Sequence II 50/0 50/0 50/0 50/0 

Sequence III 10/0 10/0 10/0 10/0 

Foam 
(tendency/ 

stability) 

MS 1833 Sequence IV/high temperature ASTM 
D 608 

NR 200/50 100/0 100/0 
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Table C2.  Bench test requirements used in gasoline engine performance 
classifications (continued) 

 

Bench test 
requirements  

Parameter [limit] API SH
a
 API SJ API SL API SM 

SAE 0W-XX NR 200 NTS NTS 

SAE 5W-XX 200 200 NTS NTS 

SAE 10W-30 205 200 NTS NTS 

Flash point 
(°C) [minimum] 

MS 1830 

SAE 15W-40 215 NR NTS NTS 

MS 2036 

Phosphorus content (% 
mass) [maximum] 

0.12
d
 0.10

b
 0.1

e
 

 

0.08
e
 

 

MS 2036 

Phosphorus (% mass) 
[minimum]

b 
 (wear) % 

NTS NTS NTS 0.06
e
 

Catalyst 
compatibility 

MS 2036 or MS 1891 

Sulphur (% mass) 
[maximum]

b
 

- 0W and 5W multi-grades 

- 10W multi-grades  

 

 

 

NTS 

NTS 

 

 

 

NTS 

NTS 

 

 

 

NTS 

NTS 

 

 

0.5
e
 

0.7
e
 

Homogeneity 
& miscibility 

Federal test method 791 C,  

Method 3470.1 (SL) 

MS 2029, homogeneity and 
miscibility (SM)  

 

NTS NTS 
Homogeneous 

with SAE 
reference oils 

Homogeneous 

with SAE 

reference oils 

Ball rust test Average gray value  

MS 2032 [minimum] 
NTS NTS 100 100 

NOTES: 

1.  NTS: no test specified. 

2.  NR: no test required. 

3.  SIG: Stay in grade. 

a
  API SH is obsolete for Passenger Car Motor Oil (PCMO) licensing; it can be used only with API CF, CF-2, CF-4 

and CG-4 when displayed in the API service symbol and the C category appears first. 
b
  SAE 0W-20, 5W-20, 5W-30 and 10W-30 only; exclude 0W-30. 

c
  All multi-grade oils must meet the requirements of SAE J300 MAR93. 

d
  SAE 5W-30 and 10W-30 only. 

e
  This is a non-critical specification as described in ASTM D 3244. 
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Table C3.  Types of tests and respective test evaluations for gasoline engines 
 

Engine tests Test evaluates 

CRL-38 
Performance of crankcase lubricants with respect to piston deposits, ring 
sticking, ring and cylinder wear piston, ring and liner scuffing, as well as oil 
consumption, with lower sulphur fuel. 

Sequence IID 
Lubricant's performance in combating internal engine corrosion, which can 
cause improper functioning of hydraulic valve lifters and oil pump relief valves. 

Sequence IIIE 
Lubricant's performance in combating high temperature oxidation and in 
preventing cam lobe flat tappet lifter wear. 

Sequence VE 

Lubricant's performance in combating sludge and varnish formation and 
preventing valve train wear in a modern overhead camshaft engine. In 
comparison to the VD procedure, sludging tendency is increased and wear 
performance is better discriminated. 

Sequence IIIF Lubricant's performance in combating high temperature oxidation 

Sequence IIIG 
The objective of this procedure is to measure oil thickening and piston 
deposits under high temperature conditions and to provide information about 
valve train wear. 

Sequence IIIGA The objective of this procedure is to determine the cold-temperature viscosity 
performance on an end of engine oil sample. 

Sequence IVA  
The objective of this procedure is to evaluate a lubricant’s performance in 
preventing camshaft lobe wear in an overhead camshaft engine. This 
procedure replaces the VE procedure in this respect. 

Sequence VG  
Lubricant's performance in combating sludge and varnish formation in a 
modern engine. This procedure replaces the VE procedure in this respect. 

Sequence VIII  
Lubricant’s performance in combating copper/lead/tin bearing corrosion and to 
measure viscous shear stability. 

Ball Rust 
Procedure 

 

The objective of this procedure is to evaluate a crankcase lubricant’s 
performance in combating corrosion of iron engine parts. This procedure 
replaces the Sequence IID procedure. 

Sequence VIBSJ  

(The VIBSJ is an 
abbreviated 
length VIB 
procedure used 
as a substitution 
for the Sequence 
VIA procedure )  

The objective of this procedure is to measure the effects of automotive engine 
oils on the fuel economy of passenger cars and light-duty (3 856 kg, 8 500 lb 
or less gross vehicle weight) trucks equipped with a “low-friction” engine. 
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C2  Test techniques and performance criteria for API CF, CF-4, CG-4, 
CH-4, CI-4, CI-4 Plus, CJ-4  
 

Table C4 a).  Engine test requirements used in diesel engine performance 
classifications 

 
Engine test 

requirements 
Parameter 

[limit] 
API CF API CF-2 API  

CF-4 
API  

CG-4 
API  

CH-4 
API CI-4 

Limit 

Bearing weight 
loss (mg) 
[maximum] Test 
1/2/3 Average 

43.7/48.1
/50 

43.7/48.1
/50 

50 43.1 NTS NTS 

Viscosity (cSt) at 
100 °C 

NR NR NR NR NTS NTS 

CRC L-38 

Oil viscosity 
(CST) above 
SAE J300 
[minimum] 

NR NR NR 0.5 NTS NTS 

Weighted 
demerits (WDK) 
[maximum]  
Test 1/2/3 
Average 

NTS NTS 
332/347/

353 
NTS 

332/347/ 
353 

332/ 
286.2 

Top groove fill 
(%) [maximum] 
Test 1/2/3 
Average 

NTS NTS 24/27/29 NTS 24/27/29 24/20 

Top land heavy 
carbon (%) 
[maximum]  
Test 1/2/3 
Average 

NTS NTS 4/4/5 NTS 4/5/5 4/3 

Piston, ring, liner 
distress, stuck 
rings 

NTS NTS None NTS None None 

Caterpillar 1K  
 

Average oil 
consumption 
(0 - 252 h) 
(g/kW-h) (1K/1N) 
[maximum] 

NTS NTS 
0.27/0.7/

0.27 
NTS 0.5/0.5/0.5 0.5/0.5 

Weighted 
demerits (WTD) 
[maximum] 

240 100 NTS NTS NTS NTS 

Top groove fill 
(%) [maximum] 

70 NR NTS NTS NTS NTS 

Ring side 
clearance loss 
(mm) [maximum] 

0.013 NR NTS NTS NTS NTS 

Caterpillar 1M-
PC 

Piston, ring, liner 
scuffing 

NR NR NTS NTS NTS NTS 
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Table C4 a).  Engine test requirements used in diesel engine performance 
classifications (continued) 

 
Engine test 

requirements 
Parameter 

[limit] 
API 
CF 

API 
CF-2 

API  
CF-4 

API  
CG-4 

API  
CH-4 

API CI-
4 Limit 

Weighted demerits 
(WDN) [maximum] 
Test 1/2/3 Average 

NTS NTS NTS 
286.2/ 
311.7/ 

323 
NTS 

332.0/ 
286.2 

Top groove fill (%) 
[maximum] 
Test 1/2/3 Average 

NTS NTS NTS 20/23/25 NTS 24/20 

Top land heavy 
carbon (%) 
[maximum] 
Test 1/2/3 Average 

NTS NTS NTS 3/4/5 NTS 4/3 

BSOC, average 
(g/kW-h) 
[maximum]  
Test 1/2/3 Average 

NTS NTS NTS 
0.5/0.5/ 

0.5 
NTS 0.5/0.5 

Caterpillar 1N 

Piston, ring, liner 
distress, stuck 
rings 

NTS NTS NTS None NTS 
None/ 
None 

Weighted demerits 
(WDN) [maximum] 
Test 1/2/3 Average 

NTS NTS NTS NTS 
350/378/ 

390 
NTS 

Top groove fill (%) 
[maximum] 
Test 1/2/3 Average 

NTS NTS NTS NTS 36/39/41 NTS 

Top land heavy 
carbon (%) 
[maximum] 
Test 1/2/3 Average 

NTS NTS NTS NTS 40/46/49 NTS 

Oil consumption, 
average (g/h) 
[maximum] 
Test 1/2/3 Average 

NTS NTS NTS NTS 
12.4/12.4/

12.4 
NTS 

Final oil 
consumption (g/h) 
[maximum] 
Test 1/2/3 Average 

NTS NTS NTS NTS 
14.6/14.6/

14.6 
NTS 

Caterpillar 1P 

Piston, ring, liner 
distress, stuck 
rings 

NTS NTS NTS NTS None NTS 

 



MS 376:2010 

18  © STANDARDS MALAYSIA 2010 - All rights reserved 

 
 
 
 

Table C4 a).  Engine test requirements used in diesel engine performance 
classifications (continued) 

 

Engine test 
requirements 

Parameter 
[limit] 

API 
CF 

API 
CF-2 

API  

CF-4 

API  

CG-4 

API  

CH-4 

API CI-4 Limit 

Weighted demerits 
(1R method) 
[maximum] 

NTS NTS NTS NTS NTS 
382/396 

/402 

Total groove 
carbon (groove 1) 
demerits 
[maximum] 

NTS NTS NTS NTS NTS 52/57/59 

Total land carbon 
(land 1) demerits 
[maximum] 

NTS NTS NTS NTS NTS 31/35/36 

Initial oil 
consumption (0 -
252 h) (g/h) 
[maximum] 

NTS NTS NTS NTS NTS 13.1/13.1/13.1 

Final oil 
consumption (432 - 
504 h) (g/h) 
[maximum] 

NTS NTS NTS NTS NTS 
IOC + 1.8/IOC 

+ 1.8/IOC + 
1.8 

Caterpillar 1R    

 

Stuck rings/scuffing NTS NTS NTS NTS NTS None 

Crosshead wear 
(mg) @ 4.5 % soot 
[maximum] 

Test 1/2/3 Average 

NTS NTS NTS NTS 
6.5/7.5

/8.0 
NTS 

Delta filter pressure 
(kPa) [maximum] 

Test 1/2/3 Average 

NTS NTS NTS NTS 
79/93 

/100 
NTS 

Cummins M11 

Average engine 
sludge [minimum] 

Test 1/2/3 Average 

NTS NTS NTS NTS 
8.7/8.6

/8.5 
NTS 

Crosshead weight 
loss (corrected to 
4.6 % soot) (mg) 
[maximum] 

NTS NTS NTS NTS NTS 20 

Top ring weight 
loss (mg) [max] 

NTS NTS NTS NTS NTS 175 

Oil filter DP @ 250 
h (kPa) [maximum] 

NTS NTS NTS NTS NTS 275 

Average engine 
sludge [minimum] 

NTS NTS NTS NTS NTS 7.8 

Cummins 
M11/EGR 

BWL, IAS NTS NTS NTS NTS NTS Report 
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Table C4 a).  Engine test requirements used in diesel engine performance 
classifications (continued) 

 
Engine test 

requirements 
Parameter 

[limit] 
API 
CF 

API CF-2 API  
CF-4 

API  
CG-4 

API  
CH-4 

API CI-
4 Limit 

Liner scuffing (%) 
[maximum]  
Test 1/2/3 Average 

NTS 45/48/50 NTS NTS NTS NTS 

Average face ring 
distress 

NTS NTS NTS NTS NTS NTS 

Fire ring 
[maximum] 
Test 1/2/3 Average 

NTS 
0.23/0.24 

/0.26 
NTS NTS NTS NTS 

2 & 3 compression 
[maximum] 
Test 1/2/3 Average 

NTS 
0.20/0.21 

/0.22 
NTS NTS NTS NTS 

Broken rings 
[maximum] 

NTS None NTS NTS NTS NTS 

Average port 
plugging (%) 
[maximum] 

NTS 2 NTS NTS NTS NTS 

Deotrit Diesel 
6V92TA 

Maximum port 
plugging (%) 
[maximum] 

NTS 5 NTS NTS NTS NTS 

Viscosity increase 
(cSt) 3.8 % soot 
Test 1/2/3 Average 

NTS NTS NTS 
11.5/12.5/

13 
NTS NTS 

Filter plugging, 
different pressure 
(psi) [maximum] 
Test 1/2/3 Average 

NTS NTS NTS 138 NTS NTS 
Mack T-8 

Oil consumption 
(gm/bhp-h) 
[maximum] 

NTS NTS NTS 0.304 NTS NTS 

Mack T-8A 
(Alternative for 
T-7) 

Average rate of 
viscosity increase 
(cSt/h) at 100 °C 
(100 - 150 h test 
interval) [maximum] 

NTS NTS 0.2 NTS NTS NTS 
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Table C4 a).  Engine test requirements used in diesel engine performance 
classifications (continued) 

 
Engine tests 
requirements 

Parameter 
[limit] 

API CF API CF-2 API  
CF-4 

API  
CG-4 

API  
CH-4 

API CI-
4 Limit 

Relative 
viscosity, 4.8 % 
soot 
Test 1/2/3 
Average 

NTS NTS NTS NTS 
2.1/2.2

/2.3 
1.8 

Mack T-8E 
Viscosity 
increase (cSt), 
at 3.8 % soot 
[maximum] 
Test 1/2/3 
Average 

NTS NTS NTS NTS 
11.5/ 
12.5/ 
13.0 

NR 

Liner wear step 
(µm) at 1.75 % 
soot 
Test 1/2/3 
Average 

NTS NTS 40 NTS 
25.4/ 
26.6/ 
27.1 

NTS 

Ring weight 
loss (mg) 
[maximum] 
Test 1/2/3 
Average 

NTS NTS 150 NTS 
120/ 
136/ 
143 

NTS Mack T-9 

Lead change 
(ppm) 
[maximum] 
Test 1/2/3 
Average 

NTS NTS NR NTS 
 

25/32 
/36 

NTS 

Mack T-10 - 
cooled EGR 

Merit 
[minimum] 

NTS NTS NTS NTS NTS 1 000 

Roller follower 
wear test  
ASTM D 5966  

Wear (mils) 
[maximum] 
Test 1/2/3 
Average 

NTS NTS NTS 
11.4/12.4/

12.7 
7.6/8.4

/9.1 
NR 

 

Roller follower 
wear (50 h) 

Average pin 
wear (mm) 
[maximum] 

NTS NTS NTS NTS NTS 7.6 
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Table C4 a).  Engine test requirements used in diesel engine performance 
classifications (concluded) 

 
Engine tests 
requirements 

Parameter 
[limit] 

API CF API CF-2 API  
CF-4 

API  
CG-4 

API  
CH-4 

API CI-
4 Limit 

Average piston 
skirt varnish 
[minimum] 

NTS NTS NTS NR NR NTS 

Average oil ring 
land deposits 
[minimum] 

NTS NTS NTS NR NR NTS 

Time to 375 % 
viscosity 
increase (h)  
Test 1/2/3 
Average 

NTS NTS NTS 
67.5/65.1/

64 
NR NTS 

Viscosity 
increase (%) at 
64 h  
Test 1/2/3 
Average 

NTS NTS NTS NR 
200/ 
200/ 
200 

NTS 

Maximum cam 
wear (µm) 
[maximum] 

NTS NTS NTS NR NR NTS 

Sequence IIIE 

Average cam 
wear (µm) 
[maximum] 

NTS NTS NTS NR NR NTS 

Sequence IIIF 

Viscosity 
increase at 80 
h (%) 
[maximum] 

NTS NTS NTS NTS NTS 275 

NOTES:  

1.  NTS: no test specified. 

2.  NR: no test required. 
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Table C4 b).  Bench test requirements used in diesel engine performance 
classifications 

 

Bench test 
requirements 

Parameter [limit] API CF API CF-2 API CF-4 AP 
CG-4 

AP 
CH-4 

API CI-4 
Limit 

Copper increase 
(ppm) [maximum] 

NTS NTS 20 20 20 20 

Lead increase 
(ppm) [maximum] 

NTS NTS 60 60 120 120 

Tin increase (ppm) 
[maximum] 

NTS NTS Report 50 50 50 

Bench corrosion 
(HTCBT)  
ASTM D 6594 

Copper Corrosion 
[maximum] 

NTS NTS 3 3A 3 3 

Sequence I NTS NTS NTS 10/0 10/0 10/0 

Sequence II NTS NTS NTS 20/0 20/0 20/0 

Foam 
(tendency/stability) 
150 °C, 200 ml/min 
[maximum]  
MS 1833  Sequence III NTS NTS NTS 10/0 10/0 10/0 

HEUI (hydraulically-
actuated, 
electronically-
controlled 

Aeration volume 
(%) [maximum]  

NTS NTS NTS 10 8 8 

Homogeneity & 
miscibility  
 

Federal test 
Method 791C,  
Method 3470.1 

NTS NTS NTS Pass NTS NTS 

HTHS SAE J300  
Non-critical limit 
(cP) (XW-30 only) 
[minimum] 

NTS NTS NTS NTS NTS 3.5 

Viscosity (cSt) at 
30 cycles 

NTS NTS NTS NTS NR NR 

SAE 15W-40 NTS NTS NTS NTS 12.5 NTS 

DIN shear test  

 

 

SAE 10W-30 NTS NTS NTS NTS 9.3 NTS 

Low temperature 
viscosity  
MS 2017  

Viscosity (cP) on 
75 h sample 
[maximum] 

NTS NTS NTS NTS NTS 25 000 

Loss (%) at 250°C 
(XW-40/XW-30) 
[maximum] 

NTS NTS NTS NTS NR 15 

SAE 15W-40 NTS NTS NTS NTS 18 NTS 

Noack volatility (%)  
MS 2031 

SAE 10W-30 NTS NTS NTS NTS 15 NTS 

 
SAE 15W-40 

NTS NTS NTS NTS 20 NTS Extended volatility (%) 
ASTM D 2887 or MS 
2037 SAE 10W-30 NTS NTS NTS NTS 17 NTS 

SAE 10W -25 -25 -25 -25 -25 NTS Pumpability  
30 000 cP maximum 
at °C 
MS 2017 

SAE 15W-40 -20 -20 -20 -20 -20 NTS 
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Table C4 b).  Bench test requirements used in diesel engine performance 
classifications (continued) 

 

Bench test 
requirements 

Parameter [limit] API CF API CF-2 API   
CF-4 

API  
CG-4 

API  
CH-4 

API CI-4 
Limit 

Kinematic viscosity 
(cSt) after 30 
passes [minimum] 

NTS NTS NTS NTS NTS NTS 

XW-30 NTS NTS NTS NTS NTS 9.3 

Shear stability 
ASTM D 6278 

XW-40 NTS NTS NTS NTS NTS 12.5 

Seal compatibility  
CEL-L- 39-T- 96 
 
 

 
 
 
 
 

NTS NTS NTS NTS NTS Pass 

NOTES:  

1.  NTS: no test specified. 

2.  NR: no test required. 

 
 

C3 API CI-4 Plus requirements  
 
API CI-4 PLUS is a supplement to the CI-4 Service Category. In addition to meeting all of the 
performance requirements of API CI-4, oils formulated to meet CI-4 PLUS provide a higher 
level of protection against soot related viscosity increase and viscosity loss due to shear. 
 
Additional passing requirements are as per Table C4 c).  
 

Table C4 c).  API CI-4 PLUS requirement 
 

Mack T 11 90 pass shear 

Viscosity Increase at > 6 % soot
a
, 12 cSt Stay in grade (SIG) 

a
  For situation where multiple tests are run on the same formulation, the following tiered limits can be applied 

as per Table C4 d). 

 
 

Table C4 d).  API CI-4 PLUS multiple test run requirement 
 

Number of tests 1 2 3 or more 

Minimum % TGA soot at 12.0 cSt 
increase at 100 

°
C 

6.00 5.89 5.85 
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Table C4 e).  Engine test requirements for API CJ-4 
 

Limits Requirements Test 
Method 

Properties [limit] Units 

Test 
1 

Test 
2 

Test 3 

Mack T-11 
ASTM D 
7156 

Soot @ 4 cSt Inc, [minimum] 
Soot @ 12 cSt Inc, [minimum] 
Soot @ 15 cSt Inc, [minimum] 

% 
% 
% 

3.5 
6.0 
6.7 

3.4 
5.9 
5.9 

3.3 
5.9 
6.5 

Mack T-12  Merits, [minimum]         1 000
a
 1 000

a
 1 000

a
 

Cummins ISB 

 Tappet wear, [maximum 
Cam wear, [maximum] 
Crosshead weight loss 

mg 
microns 

mg 

100 
55 

R&R 

108 
59 

R&R 

112 
61 

R&R 

Cummins ISM 

 Merits, [minimum] 
Top ring weight loss, 
[maximum] 

mg 

1 000
a
 

100 
1 000

a
 

100 
1 000

a
 

100 

Caterpillar 1N 
ASTM D 
6750 

Top land heavy carbon, 
[maximum] 
Top groove fill,[maximum] 
Weighted demerits, [maximum] 
Average oil consumption (0 -
252 hr), [maximum] 
Ring/liner scuffing 

% 
 

% 
demerits 
g/kW-hr 

3 
 

20 
286.2 

0.5 
 

None 

4 
 

23 
311.7 

0.5 
 

None 

5 
 

25 
323.0 

0.5 
 

None 

Caterpillar C13  
Merits, [minimum] 
Hot stuck rings 

 1 000
a
 

None 
1 000

a
 

None 
1 000

a
 

None 

Engine oil 
aeration 

ASTM D 
6894 

Oil aeration volume, 
[maximum] 

% 
8.0 

(MTAC) 
8.0 

(MTAC) 
8.0 

(MTAC) 

Roller follower 
wear test 

ASTM D 
5966 

Roller follower pin wear, 
[maximum] 

microns 7.6 8.4 9.1 

Sequence IIIF
b
 

ASTM D 
6984 

Viscosity inc at EOT, 
[maximum] 

% 
275 

(MTAC) 
275 

(MTAC) 
275 

(MTAC) 

NOTES: 
 
1 R&R: rate result against reference standard and report. 

 
2      MTAC is a statistical method for treating engine test results. 

a
     Requires all individual merit ratings to be equal to or greater than zero. 

 
b
     Passing Sequence IIIG viscosity increase at API SM is an acceptable alternative. 

 
 
 
 
 
 
 
 
 
 
 
 
 



MS 376:2010 

© STANDARDS MALAYSIA 2010 - All rights reserved 25 

 
 
 
 

Table C4 f).   Bench test requirements for API CJ-4 
 

Requirements 
 

Test 
method 

Properties [limit] 
 

Unit 
 

Limits 

Viscosity 
grades 
 

 
SAE J300 
 

 
Manufacturer specifies 
viscosity target within SAE 
J300 specification 

High 
temperature 
corrosion, 135 
°C 

ASTM D 
6594 

Copper, used oil increase, 
[maximum] 
Lead, used oil increase, [maximum] 
Copper strip rating, [maximum] 

ppm 
 

ppm 
 
- 

20 
 

120 
 

30 

No MTAC
a
 
b
 

Foaming ASTM D 892 

Foaming/settling, [maximum] 
Sequence I 
Sequence II 
Sequence III 

 
% 
% 
% 

 
10/0 
20/0 
10/0 

No MTAC
a
 
b
 

Shear stability 
ASTM D 
7109 

Kinematic viscosity @ 100 °C after 
90-passes for XW-40, [minimum] 
Kinematic viscosity @ 100 °C after 
90-passes for XW-30, [minimum] 
 

cSt 
 

cSt 
 

12.5 
 

9.3 
 

No MTAC
a
 
b
 
c
 

Noack volatility MS 2031 

Evaporate loss@250°C, Vis 
Grades other than10W-30, 
[maximum] 
Evaporate loss @ 250 °C,10W-30, 
[maximum] 
 

% 
 
 

% 
 

13 
 
 

15 
 

No MTAC
a
 
b
 

High 
temperature/ 
high shear 
 

ASTM D 
4683 

Viscosity @ 150 °C, [minimum] 
 

cP 3.5 

No MTAC
a
 
b
 

Low 
temperature 
pumpability 
 

MS 2017 
(MRV TP-1) 

Viscosity of 75h used oil sample 
from T-10 Test at -20 °C, 
[maximum] 
 

mPa-s 
 

25 000  

Volume 
change 

Hardness Tensile strength Elongation Elastomer 
compatibility 
 

 
 
 

Nitrile 
Silicone 
Polyacrylate 
FKM 

+5/-3 
+TMC1 006/-3 

+5/-3 
+5/-2 

+7/-5 
+5/-TMC1 006 

+8/-5 
+7/-5 

+10/-TMC1 006 
+10/-45 
+18/-15 

+10/-TMC1 006 

+10/-TMC1 006 
+20/-30 
+10/-35 

+10/-TMC1 006 

NOTE.  Chemical limits for a API CJ-4 oils are sulphated ash -1.0 % maximum, phosphorous -0.12 % maximum, sulphur -
0.4 % maximum. 

a
  Not an ACC test. 

 
b
  MATC is a statistical method for treating engine test results. 

 
c
  Requires all individual merit ratings to be equal to or greater than zero.  
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Table C5.  Types of test and respective test evaluations for diesel engines 
 

Engine Tests  Test evaluations  

Caterpillar 1M-PC 
Performance of crankcase lubricants with respect to piston deposits, ring 
sticking, ring and cylinder wear as well as piston, ring and liner scuffing. 

CRC L-38 
Performance of crankcase lubricants with respect to piston deposits, ring 
sticking, ring and cylinder wear piston, ring and liner scuffing, as well as 
oil consumption, with lower sulphur fuel. 

Sequence IIIE 
Lubricant's performance in combating high temperature oxidation and in 
preventing cam lobe flat tappet lifter wear. 

Roller follower wear  To determine the effect of lubricating oils on roller follower axle wear. 

Mack T-8 Soot handling capability of engine crankcase oil with regard to viscosity. 

Caterpillar 1N 
Performance of crankcase lubricants with respect to piston deposits, ring 
sticking, ring and cylinder wear piston, ring and liner scuffing, as well as 
oil consumption, with lower sulphur fuel. 

Cummins M11 EGR  
To determine the effectiveness of lubricating oils at reducing "soot" related 
wear of overhead components in engines with exhaust gas recirculation. 

Caterpillar 1P 
Performance of crankcase lubricants with respect to piston deposits, ring 
sticking, ring and cylinder wear piston, ring and liner scuffing, as well as 
oil consumption, with a steel top, aluminium skirt, and two-piece piston. 

Caterpillar 1K 
Performance of crankcase lubricants with respect to piston deposits, ring 
sticking, ring and cylinder wear piston, ring and liner scuffing, as well as 
oil consumption. 

Caterpillar 1R 
Performance of crankcase lubricants with respect to piston deposits, oil 
control, and scuffing resistance for ferrous pistons. 

MackT-8E 
This procedure is the same as Mack T8, but runs 300 h versus 250 h, 
used in category CH-4, CI-4, and Mack EON Premium Plus. 

Mack T-10 
Oil’s ability to minimize cylinder liner, piston ring and bearing wear in 
engines with exhaust gas recirculation. 

Mack T-11 Lubricant’s ability to limit viscosity increase with high soot loading. 

HEUI ( hydraulically-
actuated, electronically-
controlled ) 

The objective of this procedure is to determine the effectiveness of engine 
lubricating oils at minimizing the amount of air entrainment. 

Sequence IIIF 
Lubricant's performance in combating high temperature oxidation and in 
preventing sliding contact lifter and cam wear. 

Caterpillar C13 
Performance of crankcase lubricants with regard to piston deposits and oil 
consumption. 

Cummins ISB 
This 350 h procedure uses a Cummins ISB engine and is used to 
evaluate a crankcase lubricant’s ability to reduce camshaft lobe and 
sliding cam follower wear. 
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Table C5.  Types of test and respective test evaluations for diesel engines (continued) 
 

Engine Tests  Test evaluations  
 

Cummins ISM 

This 200 h procedure uses a Cummins ISM engine and essentially is 
intended as a replacement procedure for the M-11EGR, using newer 
hardware. The engine has variable geometry turbo charge, production 
EGR coolers and EGR valve, and evaluates a lubricant’s effectiveness at 
reducing soot-related overhead wear, sludge, and filter plugging. 

Mack T12 

This 300 h procedure uses much the same hardware as the T10 
procedure, but now has a variable geometry turbocharger and production 
EGR cooling heat exchangers. To simulate 2007 engine operation, EGR 
rates are increased significantly from the T-10 levels. Procedure 
objectives are the same. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MS 376:2010 

28  © STANDARDS MALAYSIA 2010 - All rights reserved 

 
 
 
 

Bibliography 
 
 

[1] SAE viscosity classification J300, Dec 99 
 
[2] API Bulletin 1509 - Eight edition 1980, Engine service classification system and guide to 
crankcase oil selection 
 
[3] SAE Recommended practice J183 - Feb 1980, Engine oil performance and engine 
service classification 
 
[4] SAE Technical report J304 
 
[5] Federal test method standard 791 

 
[6] API 1509 - 15th Edition Technical Bulletin 3 
 
 
 
 
 



 

© STANDARDS MALAYSIA 2010 - All rights reserved 

 
 
 
 

Acknowledgements 
 
 
Members of Technical Committee on Petroleum Lubricants 
 
Assoc Prof Yahaya Ramli (Chairman) Universiti Teknologi Malaysia 
Ms Lee Hooi Lan (Secretary) SIRIM Berhad 
Mr Suveil Jevan/Mr Taufik Automobile Association of Malaysia 
Mr Ling Sheau Liang/ Chevron Malaysia Limited 
Mr Soo Choo Weng 
Mr Mohd Jamadi Md Jidi/ Department of Chemistry, Malaysia 
Ms Siti Nur Nazathul Shima Hashim 
Mr Ruslan Mohamad   Department of Environment 
Ms Rogayah Abdul Kader Perodua Manufacturing Sdn Bhd 
Mr Mohd Sanef Osman PETRONAS Lubricants International Sdn 

Bhd 
Mr Yahaya Abd Ghani PETRONAS Research Sdn Bhd 
Mr Shukor Yassin Premier Lubricants (M) Sdn Bhd 
Mr P.Suriakumar Shell Malaysia Trading Sdn Bhd 
Mr Abd Rahim Wasik SIRIM QAS International Sdn Bhd  

 


