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Commercial Vehicle Engine Oil Requirements For AP1 CK-4 and API FA-4 Categories

[} - A > - [B 1} S & s Limits
&% ": - ' % * I #‘ ? i d *IJ é & m:l ﬁ‘ z- l&~ o Requirements Test Method Properties _
1. LABORATORY TESTS FOR API CK-4 AND APIFA-3
Y Y \ L) ] - - . s .
$T v':q VE v& F & ﬁo m &[ﬂ s - d h Vm 1.1 Viscosity Grades SAEJ300 XW-30, X-40 XW-30
v 1.2 High Temperature/ ASTM D4683 or Viscosity @ 150" C
High Shear ASTM D4171 or XW-30 Grades P 3.5min 2.9 min
ys - = ASTM D5481 ¥W-30 Grades P nfa 3.2 max
ﬁ #q h v ,fj‘ |°| o XW-40 Grades e Mests SAE 1300 n/a
v 1.3 Shear Stability ASTM D7108 KV after 80 pass, shearing, @ 100° C
=Ly & XW-30 st 9.3 min 9.3 min
u OW-40 ot 125 min n/a
Other W St 12.8 min nfa
Sponsor HTHS. \rsmsnty @150° € min xW-30 grades P 3.4 min 2.8 min
Request: ¢ P
uests new category 'EAJLE* 1.4 Chemical Limits 0% ASTM D4951 Mass fraction phosphorous & % 0.12 max
¥ ASTM D4951 Mass fraction sulfur % 0.4 max
APVEMA DEOAP ASTM D874 Mass fraction sulfated ash % 1.0 max
R ?5"8";9'5‘:"5 . 1.5 Noack Volatility ASTM D5800 Evaporative loss @ 250° C % 13 max
onfirm validity of reques! -
Assemble New Category Evaluation Team 1.6 Foaming ASTM D892 Sequence | lend/stab 10/0 max
i Saquence I en ‘{? 20/0 max
New Caisgary Evaluston Taam (NGET Saquence 1| mi 10,0 max
ew Category Evaluation Team
(API, EMA, ACC, plus Liaison Members) 1.7 High Temperature ASTM D6594 Copper, used oil increase ppm 20 max
Recommends to API Lubricants Group on Corrosion Bench Test, Lead, used ol increase ppm 120 max
the need, language, timing and funding 135°C. Copper Strip Rating - 3 max
Inechinism s new Caegeey 1.8 Seal Compail ASTM D7216 Volume Change, % Hardness, pts Tensile strength, % Elongation, %
- Nitrile (NBR) +5/-3 +7[5 +10/TMC 1006 +10/-TMC 1006
N C ET AP! Lubricants Group Silicone (vm) +TNC 1006/-3 +5/-TMC 1006 +10/-45 +20/-30
Formally approves NCET recommendation Polyacrylate (ACM; +5/-3 +8/-5 +18/-15 +10/-35
E— Fluoroelastomer (FKM; 45/-2 +7/5 +10/-TMC 1006 +10/-TMC 1006
i¥1ﬁ E FA P I i Vamac G +TMC 1006/-3 +5/-TMC 1006 +10/-TMC 1006 +10/-TMC 1006
A PHASE 2
—_— . Primary Performance Criteria
N C DT DE O AP Now Catsgory Devalopment Tesrn (NCOT) 2. ENGINE TESTS FOR API CK-4 AND API FA-4 Rated or Meastred Parameter Unit 1 Jest e | 3Ten
—_— . A B L catmoor b comormis protany o develprmentol 21 Mack T-11 ASTM DT156 TGA %% Soot @ 4.0 cSt % 35mn  34mn | 33min
B th/,\N= mlﬂjl \ TGA 9% Soot © 12.0 <5t o GOmin  5omin | 59min
181 A — ¥ [ ¥ [} [] [ ¥ [ TGA % Soot @ 15.0 €St % 67 min 66 min 6.5 min
API EMA ASTM ACC 2.1a Sooted Ol MRV ASTM D6836 Viscosity, 180 hour sample from Mack T-11 or T-11A
Drafts user language Proposes tests Coordinates test procedure | | Implements template Viscosity @-20" C & Ly
Develops licensing Provides hardware Ef]';fﬂ:’:ﬁ:':"":i:mﬂ“ guidelines Yield Stress Pa <= 35 max
timetable Identifies reference oil(s) it P Revises Code of Practice >
Develops BOI and Adjusts category targets Es‘labhshes performance 2.2 Mack T-12 ASTM D7422 Top Ring Mass Loss mg <35 max 105 max 105 max
VGRAD guidelines jimits. Cylinder Liner Wear um 240 max | 24.0 max
n 2.3 Cummins ISB ASTM D7484 Slider tappet mass loss, average mg 100 max 108 max 112 max
Acc E MA PHASE 3 Cam lobe wear, average pm 55 max 59 max 61 max
n Crosshead mass loss, average mg Report Repaort Report
APVEMA DEOAP ‘ﬁrrldeh‘i_h\& é ‘-t — 2.4 Cummins ISM ASTM D7468 Merit rating Merits 1000 min #1000 min & | 1000 min &
Monitors whether new category timetabl and [~ 9uidelines gk u Top Ring Mass Loss mg 100 max 100 max 100 max
- l \ . T-me(ahfe. 1509 guidelines are met not me - : —
u I AN b guidelines satisfied or 2.5 Caterpillar 1N ASTM D6750 Weighted demerits (WDN) Demerits | 2862max  311.7max = 323.0 max
A alternate specification approved = l S Top groove fill (TGF) L' 20 max 23 max 25 max
Top land heavy carbon (TLHC) L) 3 max 4 max 5 max
EMA or Others Oil consumption, (0 h - 252 h) g/kwh 0.54 max 0.54 max 0.54 max
AP Submit alternate performance P!“““- Fing. 5_"‘-‘_‘““ scuffing None None None
Formally approves new category| requirement for API Lubricants Piston ring sticking None None None
Group evaluation 256 Caterpillar C13 ASTM D7549 Merit rating Merit 1000 min 47 1000 min & | 1000 min &
[] Hot stuck piston rings None Hone None
AP 2.7 COAT ASTM Deo47 Average Aeration, 40 hto 50 h L' 11.8 max 11.8 max 11.8 max
Revises AP| 1509 to include
new categor 2.8 Roller Follower Wear Test ASTM D5966 Average pin wear mils 0.30 max 0.33 max 0.36 max
Develops licensing (um) (F6max) (B4 max) | (2.1 max)
requirements 29 Volvo T-13 ASTM D808 T-13 FTIR Peak Height Oxidation at EOT, Abs. ! 125 130 133
_ . y . - . Kinematic Viscosity Increase at 40" C (300 h-360 h) max % 75 85 90
ACC = American Chemistry Council EMA = Engine Manufacturers Association : 4
ASTM = American Society of Testing and Materials. ILMA Lubricant — Avg. Oil Consumption, 48 h to 192 h, max gh Report Report Report

BOI = Base Oil Interchange
DEQAP = Diesel Engine Oil Advisory Panel

SAE = Society for Automotive Engineers
VGRA = Viscosity Grade Read-Across

summarized by Infineum based on ASTM D4485
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Commercial Vehicle Engine Oil Requirements For APl CK-4 and AP| FA-4 Categories
Sponsor

% - M'\‘Fi : Requests new category
- #REHKAKE K, ¥

Limits

Test Method

Requirements

Properties

API/EMA DEQAP 1. LABORATORY TESTS FOR API CK-4 AND API FA-4
o Co-Chairpersons
° £ i *ﬁ' #, *6‘!'* 4* P * | 1.1 Viscosity Grades SAE J300 XW-30, XN/-40 XW-30
Confirm validity of request 1.2 High Temperature/ ASTM D4683 or Viscosity @ 150°C
luati
’J‘ ﬂ ’ Assemble New Category Evaluation Team High Shear ASTM D4171 or XW-30 Grades P 3.5 min 2.9 min
v ASTM D5481 ¥W-30 Grades P n/fa 3.2 max
I ¥W-40 Grades cP Meets SAE 1300 n/fa
s o, 3 New Evaluation Team (NCET]
€1 APL3R & & L ; e aaeT) 1.3 Shear Stability ASTM D7109 KV after 90 pass, shearing, @ 100° C
R ! ’ g t‘API Lubricants G XW-30 cst 9.3 min 9.3 min
owoL ecommends to ubricants Group on OW-40 st 12.5 min n/a
[ ]
Apl d‘b '#' Z ,ﬁ ° the need, language, timing and funding Other ¥W-40 st 12.8 min n/a
mechanism for new category HTHS Viscosity @150° C min xW-30 grades P 3.4 min 2.8 min
v 1.4 Chemical Limits oo ASTM D4951 Mass fraction phosphorous @ % 0.12 max
% - % _Fi . ASTM D4951 Mass fraction sulfur % 0.4 max
. API Lubricants Group ASTM D874 Mass fraction sulfated ash % 1.0 max
R Formally approves NCET recommendation 1.5 Noack Volatility ASTM D5800 Evaporative loss @ 250° C % 13 max
° ‘*T #!J ;%‘ ﬂ- g\ 1.6 Foaming ASTM D892 Sequence | d/stab 10/0 max
Sequence Il tendy/ [sta 20/0 max
PHASE 2 | Sequence Il m 10/0 max
1.7 High Temperature ASTM D6594 Copper, used oil increase ppm 20 max
New Category Development Team (NCDT) Corrosion Bench Test, Lead, used oil increase ppm 120 max
API, EMAACC, and Liaison Members (ILMA, SAE, ASTM) manage development of 135°C Copper Strip Rating - 3 max
new category by consensus process 1.8 Seal Compatibility ASTM D7216 Volume Change, % Hardness, pts Tensile strangth, % Elongation, %
Nitrile (NBR) +5/-3 +7/-5 +10/-TMC 1006 +10/-TMC 1006
* ‘ * ‘ : * ‘ * * I Sil ictlnne (VMQ) +TMC 1006/-3 +5/-TMC 1006 +10/-45 +20/-30
Polyacrylate (ACM +5/-3 +8/-5 +18/-15 +10/-35
API EMA ASTM ACC Fluoroelhstogmer %FKM; +5/2 +3/5 +10/-TNC 1006 +10/-TMC 1006
Drafts user language Proposes tests C°°c;d‘"at¢9: ‘esé P’“fe"uret Implements template Vamac G +TMC 1006/-3 +5/TNIC 1006 +10/-TNC 1006 +10/THIC 1006
Develops licensing Provides hardware and precision developmen guidelines 7 P Perf Critert
timetable Identifies reference oil(s) Eg;i;‘:ig’mp"ance with Revises Code of Practice 2. ENGINE TESTS FOR API CK-4 AND API FA-4 Rated or Measured Parameter Unit . T:::W ;E:“e : ';:Sts
Develops BOI and Adjusts category targets Establishes performance
VGRAD guidelines limits 2.1 Mack T-11 ASTM D7156 TGA % Soot @ 4.0 cSt U 3.5 min 3.4 min 3.3 min
imi TGA 96 Soot @ 12.0 €St U 6.0 min 5.9 min 5.9 min
TGA 9% Soot @ 15.0 €St U 6.7 min 6.6 min 6.5 min
PHASE 3  J 2.1a Sooted Oil MRV ASTM De2a6 Viscosity, 180 hour sample from Mack T-11 or T-11A
Viscosity @-20° € P 25,000 max
Yield Stress Pa <f= 35 max
API/EMA DEOAP Timetable,
Monitors whether new category timetable and  [— guidelines 2.2 Mack T-12 ASTM D7422 Tc|:! Ring Jy\ass Loss mg <35 max 105 max 105 max
Timetable, 1509 guidelines are met not met Sl Hm LI 3T
guidelines satisfied or 2.3 Cummins ISB ASTM D7484 Slider tappet mass loss, average mg 100 max 108 max 112 max
It P ificati d Cam lobe wear, average pm 55 max 59 max 61 max
dliermate speciiication approve A Crosshead mass loss, average mg Report Report Report
2.4 Cummins [SM ASTM D74s8 Merit rating Merits 1000 min @7 1000 min & 1000 min @
- EMA or Others Top Ring Mass Loss mg 100 max 100 max 100 max
Submit alternate performance 25 Caterpillar 1N ASTM D6750 Weighted demerits (WDN) Demerits | 2862max = 311.7max = 323.0 max
Formally approves new category requirement for AP| Lubricants Top groove fill (TGF) U 20 max 23 max 25 max
% m‘& : Group evaluation Top land heavy carbon (TLHC) U 3 max 4 max 5 max
0il consumption, (0 h - 252 h) g/kWh 0.54 max 0.54 max 0.54 max
i Piston, ring, and liner scuffing None None Mone
API ° K % *T *ﬂ % ﬂ- g‘ Piston ring sticking Mone None None
Revises API 1509 to include . 2.6 Caterpillar C13 ASTM D7549 Merit rating Merit 1000 min #% 1000 min & 1000 min &
new category i%\ % k% * s Hot stuck piston rings None None None
Develops licensing 2.7 COAT ASTM D804T7 Average Aeration, 40 hto 50 h U 11.8 max 11.8 max 11.8 max
requirements ° Apl % ;ﬁ o 2.8 Roller Follower Wear Test ASTM D5966 Average pin wear mils 0.30 max 0.33max | 036 max
(um) (76max) | (84max) (9.1 max)
ACG = American Chemistry Gouncll _ EMA = Engine Manufaclurers Assoctatian | 29Vl T3 ASTM D848 T-13 FTIR Peak Height Oxidation at ET, Abs. am’ 125 130 133
ASTM = American Society of Testing and Materials ILMA = Independent Lubricant Manufacturers Association Kinematic Viscosity Increase at 40° C (300 h-360 h) max 0 75 a5 90
BOI = Base Qil Interchange SAE = Society for Automotive Engineers Avg. 0il Consumption, 48 h to 192 h, max g/h Report Report Report

DEOAP = Diesel Engine Qil Advisory Panel VGRA = Viscosity Grade Read-Across
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Diesel Fuel Sulfur

I 500-5,000 ppm
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CE 1988 HIZEBR, L-38 1G2/NTC T-7 T6

CF-4 1991 IBE, MRERL, RIFES, L-38 1K(8iEZE) T-7 T6 or T9
A EEERS, PEEHIEE,

CG-4 1994 YRl E= (5000->500ppm);  L-38 TN((RIEE) T8 HIEGS;HtN) RFWT EOAT
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CH-4 1998 HEREGH + TS 1N/1P($W;EZE) T8E HNIFGSiHtn) RFWT/M11 M11 HST EOAT

Cl-4/+ 2002 /2EGR TN/1R(FERE) T8E/T11(EGR) T10(EGR) HNIFGS;EM) RFWT/M11( M11 EOAT

EGR) EGR(8.5%)
CJ-4 2007 EGR+DPF TN/C13((RiEZE) T11 T12/ISM NIGGSiEN) RFWT/ISB ISM EOAT

CK-4 2010+ EGR+DPF+SCR, SEREST TN/C13($WiEZE) T T12/ISM T3 RFWT/ISB ISM COAT
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Piston Deposits

Fuel Economy Corrosion

Shear Stability Soot Thickening

Oil Aeration Valve Train Wear

Oxidation Ring & Liner Wear

Used Oil Cold Pumpability Ring & Liner Scuffing

Filter Plugging 0Oil Consumption

Sludge
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ACEA% Th#L /B hirE D LR AR

ACEA L il ik dhdz B & B % (10:k)

RFER

1996 EHf ACEA ZELRINTE
1998 Ehf ACEA ZERINTE
1999 iR ACEA FERHTE
2002 FAR ACEA ZLRHTE
2004 SEh ACEA EERHNTE
2007 SR ACEA FLRIIE
2008 FJR ACEA FLRIIE
2010 ZEhf ACEA ZERINTE

2012 iR ACEA Z4HT0

BRER

1996 F3H 1 H
1998 F3H 1 H
1999 F 9 H 1 H
2002F 28 1H
2004 F 11 H1H
2007 F 2 F 28 H
2008 F 12 H 22 H
2010 F 12 H 22 H
2012%F 12 § 14 H

WEREREM
199738 1H
1999 F 381 H
2000 9H1H
2003 2H 28 H
2006 £11 A1 8
2008 & 2 F 28 A
2009 F 12 A 22 H
2011 F 12 § 22 H
2013F 12 § 14 H

i

2000538 1H
2002F 3810
2004 F2H28H
2006 F11 10
2009 F 12 31 H
2010 F 12 H 22 H
2012F 12 H 22 H
2014 F 12 § 22 H
2018 12H 1A

1996 45 | 19984 | 19994 | 2002 &
2004 &£ 2007 &£ 2008 &£ 2010 & 2012 & 2016 &ERR
B | % B
ACEA | ACEA ACEA ACEA ki ACEA | BR ACEA | B ACEA | Bg ACEA | R ACEA | ACEA S
SR | SR | SRR | SR | epges | spme | ogms | sems | 2sms | ses
A1-96 A1-98 A1-98 A1-02 2 2 = =
A2-96 A2-96 A2-96
A 0% #2 #2 #3 ) ) )
A3-96 A3-98 A3-98 A3-02 A1/B1-04 | A1/B1-04 | A1/B1-08 | A1/B1-10 | A1/B1-12 | -
- - - A5-02 A3/B3-04 | A3/B3-04 | A3/B3-08 | A3/B3-10 | A1/B3-12 | A3/B3-16
B1-96 B1-98 B1-98 B1-02 A3/B4-04 | A3/B4-04 | A3/B4-08 | A3/B4-10 | A3/B4-12 | A3/B4-16
B2-96 B2-98 B2-98 522-98 A5/B5-04 | A5/B5-04 | A5/B5-08 | A5/B5-10 | A5/B5-12 | A5/B5-16
B B3-96 |B3-98 B3-98 822 |- Z = =
#2
- B4-98 B4-98 B4-02 - - - -
2 2 2 B5-02 = = = z = z
- - - - C1-04 C1-04 C1-08 C1-10 C1-12 C1-16
- - - - C2-04 C2-04 C2-08 C2-10 C2-12 C2-16
C - - - C3-04 C3-07 C3-08 C3-10 C3-12 C3-16
- - - - - C4-07 C4-08 C4-10 C4-12 C4-16
= S = S - - - = = C5-16
E1-96 E1-96%2 | - - = - - - =
E2-96 E2-96%#2 | E2-96%#3 | E2-96%#3 | E2-96%#5 | E2-96#5 | - = =
E3-96 E3-96%#2 | E3-96#3 | E3-96#3 | - - - - - -
E - E4-98 E4-99 E4-99 E4-99%#3 | E4-07 E4-08 E4-08%#2 | E4-12 E4-16
- E5-99 E5-99 - - - - - -
= - - - EG-04 EG-04#2 | E6-08 EG-08#2 Al E6-12 _EG-E
- - - = E7-04 E7-04%#2 | E7-08 E7-08#2; f E12 = S I
- - - - - ES-08 E9-08#2 | E9-12 E9-16

2016 SRR ACEA ZELRATE 2016 F 128 1H 20071281 H |-
TAALMMERRHEKER
AL FE Ed.16 E6.16 E7.16 E9.15
EHRTE OMG646LA | OM646LA | OMG46LA | OM646LA
LR EHEEELTE T-8E T-8E T-8E T-8E
o |EEMA, FEFTEETE | OMS0ILA | OMS0ILA | OMSOILA | OMSOILA
I EEE R ERTR / / ISM ISM
S EEEEFERTE / T-12 T-12 T-12
P A Sy ,, OMG646LA f OMG646LA
A BIRH T E Bio Bio
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o & € ML AIuig 4 AECGR 4 %, %£ &AEPA
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