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Caterpillar C13

Volvo T -13

Which of the following tests was 
added as a new test for PC -11:

TEST YOUR KNOWLEDGE

Mack T-11

Cummins ISB

Volvo T -13
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ÁMaterials Engineer
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ÁOil Monitoring Analyst I
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Á Certified Lubricating Grease 

Specialist
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Future Webinars

January 27, 2025:  CITGARD Off-

Road & Mystik  Heavy-Duty
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HD Specifications
Regulation Leads to Specifications

Emissions Regulation Specification Status

Year Phased In
Particulate Emissions

(g/bhp-hr)
NOx Emissions

(g/bhp-hr)
CO2 

Emissions

1988 0.60 10.7 1985 - API CE Obsolete

1990-91 0.25 6.0 -> 5.0 1990 - API CF-4 Obsolete

1994 0.10 5.0 1995 - API CG-4 Obsolete

1998 0.10 4.0 1998 - API CH-4 Active

2002 0.10 2.0 2002 - API CI-4/CI-4 PLUS Active

2007, 2010 0.01 1.2 -> 0.2 2006 - API CJ-4 Active

2014-2018 GHG Phase 1 2016 - API CK-4 / API FA-4 Active (PC-11)

2021-2027 GHG Phase 2
2027 - New API Categories  
           Have Been Requested
           (PC-12)

Under Development 
(PC-12)  2024-2031 0.005 CARB (0.05 - 0.02)

2027 0.005 EPA (0.035)

2027-2032 GHG Phase 3
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Longer 

Warranties and 

Useful Life for 

Engines & 

Aftertreatment 

Systems

HD Specifications



PC-11



More Robust API CJ -4

Recommended by all 
OEMs

Full backward 
compatibility

SAE xW-30 and xW -40

HTHSV > 3.5 mPaŞs

API CK-4, ACEA  E

Robust CJ -4 at lower 
viscosity

Some OEMs opted out 

Not backward 
serviceable

SAE xW-30 

HTHSV: 2.9 Ŝ3.2 mPaŞs

API FA-4, New ACEA  F
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-4API CK-4 has the same durability requirements as API FA -4 

to minimize risks associated with the new lower -viscosity 

fuel economy grades

Image result for API FA-4 donut

PC-11
API CK-4 & FA-4:  

Why Two API Oil 

Categories?
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PC-11
API CK-4 & FA-4:  Test Requirements

Test Performance Parameters Fuel Sulfur
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Caterpillar C13 Piston Deposits, Oil Consumption 15 ppm

Caterpillar 1N Aluminum Piston Deposits, Oil Consumption 500 ppm

Cummins ISB Valve Train Wear 15 ppm

Cummins ISM Valve Train Wear, Filter Plugging, Sludge 500 ppm

Roller Follower Wear Test Roller Follower Pin Wear 500 ppm

Mack T-11 Soot Induced Viscosity Increase 500 ppm

Mack T-11A Sooted Oil Low Temperature Pumpability 500 ppm

Mack T-12 Ring/Liner Wear parameters only 15 ppm

N
e
w Volvo T-13 Oxidation 15 ppm

Caterpillar C13 Oil  Aeration Test (COAT) Oil Aeration 15 ppm

Combination of New and Carry forward tests from API CJ-4



API CK-4 and FA-4: Improving Oxidation

PC-11



API CK-4 and FA-4:  Improving Aeration
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CJ-4 reference oil

SAE 15W-40 API CK-4

SAE 10W-30 API FA-4

Industry Limit Max.

ASTM D8047 

(Caterpillar -C13 Oil Aeration Test)

Á 13 L diesel engine

Á 50 hours duration

Á Aeration is measured real -time via 

a Micromotion meter that measures 

oil density

API CK-4 & FA-4 Limits:

Á Average % aeration 40 -50 hrs:  

11.8%  max

Á Drove rebalance of additives, promoting 

lighter SAE viscosity grades

PC-11
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Tests Included

Characteristic
Test that measures 

parameter
Upgraded/

changed for PC-12
Limits

PC-12a PC-12b

B
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High Temperature / High Shear Limit (Fresh Oil) HTHS X CK-4 2.6 ς 3.2 cP

High Temperature / High Shear Limit (After Shear Oil) HTHS X CK-4 TBD

Mass fraction of sulphated ash ASTM D874 X 0.9% max

Mass fraction of phosphorus ASTM D5185/D4951 X 0.08% max

Mass fraction of sulfur ASTM D5185/D4951 X 0.3% max

Elastomer Compatibility ASTM D7216 X Additional material added (HNBR)

Used Oil Viscometrics (Low Temp)
MRV (Cummins ISB 

Viscosity)
X CK-4 TBD

High Temperature Corrosion HTCBT CK-4 FA-4
Shear Stability ASTM D7109 X CK-4 TBD
Volatility NOACK CK-4 FA-4
Foaming ASTM D892 CK-4 FA-4
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Soot / EGR Valvetrain Wear
Valve Stem / Guide Wear
Filter Plugging / Sludge

ISM CK-4 FA-4

Piston Deposits, Fe and Oil Consumption C13 CK-4 FA-4
Soot Valvetrain Wear (Sliding Wear) ISB CK-4 FA-4

Thermal Stability (Oxidation) T-13 X ¢ŀǊƎŜǘƛƴƎ C¢Lw tŜŀƪ Җ улΣ Y±пл LƴŎΦ ҈ Җ рл

Oil Aeration COAT CK-4 FA-4

Soot Viscosity in EGR Engines
Cummins ISB 

Viscosity
X CK-4

Targeting
12 cSt at 4.8% Soot

Piston / Liner Scuffing Wear (Adhesive) DD13 X Targeting 31 hrs to scuff

PC-12



PC-12
Anticipated Changes



HD Specifications
Current Category OEM Specifications and Recommendations

Most OEMs recommend 

CK-4, some recommend 

FA-4 today


