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« ACC PAPTG member companies have collected
and analyzed candidate engine data to support
the proposal to waive the engine tests listed
below when qualifying an oil for a C category
before the S category claim.

— Ball Rust test
— Sequence IVA
— Sequence VG

— Sequence VI

— Sequence llIF piston deposits and wear—or use Sequence
IIIFHD.

— Gel Index
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Data to Support Proposal - 1
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Data has been collected from four ACC companies on five Cl-4 type technologies to support
the proposal :

- BRTvs. TBN
« Confirm that at HD TBN levels, BRT will always be passing

— Sequence IVA vs. RFWT and Sequence IVA vs. M11EGR

» Confirm that passing RFWT and M11EGR wear parameters will
always yield passing Sequence IVA

—  M11EGR vs. VG Sludge and M11EGR vs. VG Varnish

» Confirm that passing M11EGR sludge results in passing Sequence
VG sludge and varnish

— Sequence VIl vs. Orbahn Shear; T10 Corrosion: HTCBT Corrosion

» Confirm that KO shear pass will yield passing Sequence VIl shear
and that HD lead corrosion measurements will yield passing
Sequence VIII corrosion.
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Data to Support Proposal - 2

Sequence llIF Piston Deposits vs. 1R Piston Deposits

» Confirm that passing Cat 1R piston deposits will yield passing
results in the Sequence IlIF piston deposits

Eequence lIIF Cam & Lifter Wear vs. M11EGR Cross-Head Weight
0SS

» Confirm that passing M11EGR cross-head weight loss will yield
passing results in the Sequence IlIF cam and lifter wear

Sequence IlIF Cam & Lifter Wear vs. RFWT

» Confirm that passing RFWT will yield passing results in the
Sequence IlIF cam & lifter wear

Gelation Index vs. T10A and T11A

« Passing used oil MRV in the T10A or T11A will result in passing
Gelation Index 4
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D2896 TBN (mgKOH/g)

14.0
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Universal Oil Redundancy Data

Failing BRT
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D6557 Ball Rust Test (AGV)

Lniversal Cils have
sufficient Detergency to
protect against corrosion

with 20 units of AGY
headroom over the DB&ST
test limit. This data set is
based upan five
technologies, from four
companies in three
viscosity grades and two
base stock groups.

B EBERT TBN Comparison
s GRT Limit
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D6891 (Seq IVA Cam Lobe Wear)

240

220

200

180

160

140

120

100

i

all]

41

20

0.00

Universal Oil Redundancy Data
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RFWT Pass

RFWT Fai

Seq IVA Fail

Seq IV

LIniversal ails which pass
the RFWT test also show
the ability ta cantral wear
in the Sequence WA cam
lobe wear test. This data
set is based upon five
technologies fram four
campanies in three
viscosity grades and two
base stock groups.
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Seq IVA Cam Lobe Wear

240
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Universal Oil Redundancy Data
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M11EGR Cross-Head Weight Loss

30.00

Lniversal oils which pass
the M11EGR Cross-Head
Weight Loss test also
show the ahility to control
wear in the Seguence VA,
cam lobe wear test. This
data =et is based upon
five technologies from four
companies in three
viscosity grades and two
bage stock groups.
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Cummins M11EGR Sludge Rating
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Universal Oil Redundancy Data

/

M11EGR Pass / VG Falil

/
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Universal Oils have plenty
of dispersancy. Qils
which have passed the
M11EGR alzo pass the
sequence W5 sludge test
and typically by a
comfartable margin. This
data set is based upon
five technologies, from four
campanies in three
viscosity grades and two
base stock groups.

B =ludge Comparison
—d 5 Sludge Limit

M11EGR Fail / VG Fail
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Cummins M11EGR Sludge Rating
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Universal Oil Redundancy Data
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/

M11EGR Pass / VG Fall

Va

¥

Universal Oils have plenty
of dispersancy. Qils
which have passed the
M11EGH also pass
Awerage Engine Yarnish in
the Sequence %G and by
a very comfartable margin,
This data set is based
upon five technologies,
fram four companies in
three wiscosity grades and
twao base stock groups.

B Cleanliness Comparisan
m—SS Nk Limit
M11EGR Sludge Limit

M11EGR Fail / VG Fail

3.1 8.4

g.9 9.3

Sequence VG Average Engine Varnish Rating

2.7
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Cummins M11EGR Sludge Rating
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Universal Oil Redundancy Data . .
Universal Oils have plenty
of detergency. Qils which
have passed the MT1EGR
8.8 .
also pass Awverage Piston
M11EGR Skirt arnish in the
g4 mequence Y5 and by a
PaSS )f VG / vary comfortable margin.
. This data set is based
11|
8.0 F-..u 1 ‘ upon five technologies,
fram four companies in
=1 three viscosity grades and
twa base stock groups.
8.2
7.8 = B Cleanliness Comparison
5 AP SY Limit
7.4 M1TEGR Sludge Limit
7.0
BB
| M11EGR
Fail / VG Fail
5.8 : : : :
B.7 7.1 7.5 79 8.3 8.7 8.1 8.5

Sequence VG Average Piston Skirt Varnish Rating
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Universal Oil Redundancy Data
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Sequence VIl Stripped Viscosity Shear

Universal oils are
formulated with shear
stable Viscaosity Modifiers.
Oils whose viscosity
rernains in-grade” after
being Orbahn Sheared,
also stay "in-grade” after
shearing in the Sequence
Yl engine test. This data
set is based upon five
technologies, from four
companies in twa viscosity
grades and two base

I o A T oY N
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Mack T-10 EOT Drain Qil Pb Level
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Universal Oil Redundancy Data

a0.0
Mack T-10 Fail | Universal Qils have plenty
: of TBM and Detergency.
Seq VI” F Oils which protect against
Pb Corrosion in the Mack
T-10 engine test also pass
40.0

the Sequence %Il Bearing
Corrision test and typically
by a comfortable margin.
This data set is based
upon five technologies,
fram four companies in two
viscosity grades and two
base stock groups.

30.0

20.0
B Corrosion Comparison
Mack T-10 Pass Seq Wil Lirit
. = =T10 ECQT Pb Limit
Seq VIl Fail =
10.0 — : . :
0.0 10.0 20.0 30.0 40.0

Sequence VIl Bearing Weight Loss
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HTCBT EOT Oil Pb Level
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Universal Oil Redundancy Data

1500
1400 FELLL B Al HTCBT Fail L, Universal Qils which
% pratect against Pb
1300 (= Feass——— Carrasion in the Cumming
120.0 _ Carrosion Bench Test also
pass the Sequence Yl
1100 Bearing Corrision and
typically by a comfortable
100.0 targin. This data set is
based upon five
200 technologies, from four
800 companies in twa viscosity
' grades and two base stock
/0.0 Qroups.
BO.O
a0.0
40.0
300
B Corrosion Comparison
200 HTCBT Pass T~ HTICBT Pass | Seq WIll Limit
10.0 S e — . o T T = HTCET EOT Pb Limit
Seq Vil Pass Seq VI Fail
0.0 ; : '
0.0 10.0 200 0.0 40.0

Sequence VIl Bearing Weight Loss
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Seq llIF Piston Merits
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Universal Oil Redundancy Data

B 1 Universal Oils are
formulated with higher
I levels of detergents than
PCMO's. Universal oils
which can pass the CAT
1R Piston Deposits test
E.0 f can keep IIIF pistons clean.
This data set is based upon
five technolagies, from four
cormpanies in two viscosity
grades and two base stock
groups.
4.0
20
¢ B PFiston Cleanliness
Seq IIIF Fail Seq IIIF Fail |l=—_=!IF Min Piston Meris
0.0 : : ' :
2500 300.0 3a0.0 400.0 450.0 a00.0

Caterpillar 1R Weighted Piston Demerits
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Seq llIF Cam&Lifter Wear
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Universal Oil Redundancy Data

A0 /
M11EGR Pass M11EGR Fai
Seq llIF Fail Seq llIF ail
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M11EGR Cross-Head Weight Loss

Universal oils which pass
the M11EGR Cross-Head
Weight Loss test also
show the ability to control
wear in the Sequence [IIF
test. This data set is
based upan five
technologies from four
companies in two
viscosity grades and two
base stock groups.

B MNEGR
v oeq lIF
M11EGR
Lirnit

— O] Seg
HIF Limit
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Universal Oil Redundancy Data

a0
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D5966 (Roller Follower Wear Test)

LIniversal ails which pass
the RFWT test also show
the ability ta cantral wear
in the Sequence |IIF test.
This data get is based
upon five technologies
fram four companies in
two wiscosity grades and
twao base stock groups.

B RFATws
=eq IF
REWT
Limnit
— =G Seg
HF Lirmnit
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MRV (75Hr T10 Drain)
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Universal Oil Redundancy Data

FA00 Gel Index Limit
T10A Fall — == T10A Limnit
30000
Gel Index
. Universal Qils passing
e Fall e the hack T-10 75Hr Drain

MEY are passing the
T10A Pafs 05133 Gel Index test by a
o camfartable margin. This
20000 s data set is based upan
five technologies frorm four
campanies in two
viscosity grades and two

15000 1 base stock groups.
10000
5000 Gel Index
Fail
o
2 4 5] g 10 12 14 16

D5133 (Gelation Index)
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MRV (EOT T-11 Drain)
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Universal Oil Redundancy Data

Gel Ind

ail

T11A Fail

Gel Index
Fail

T11A Pass

4 a g 10 12

D5133 (Gelation Index)

14 16

Lniversal oils which pass
the Mack T11 EOT MRV
test also pass the D5133
Gelation Index test. This
data set is based upon
two technologies in 15W-
40 viscosity grade and
two base stock groups,

B Gel Index
vs ECT
T11 MBS

Gel Index
Lirnit

m— =T T
MR Limit
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Summary of ACC Proposal on

Universal Oils
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Test/Parameter Eliminated

Performance Assured by
Test/Parameter in API Cl-4

BRT

TBN

Sequence IVA

RFWT & M11EGR

Sequence VI

KO Shear, T10 corrosion, HTCBT

Sequence VG

M11EGR

Seq IlIF piston deposits

Cat 1R piston deposits

Seq llIF cam/lifter wear

RFWT & M11EGR XHDWL

Gelation Index

T10A/T11A used oil MRV

19
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Next Steps

* Following positive feedback from both
ASTM HDEOCP and PCEOCP, ACC

PAPTG will take this proposal to API LC.

— For API CI-4/SX, API CI-4Plus/SX, and APl CJ-4/SX
(where x=J,L,M) the requirement to run and measure
the Sequence IVA, Sequence VG, Sequence llIF
piston deposits and wear, Sequence VI, BRT, and
Gelation Index is waived with passing API CI-4/Cl-4
Plus/CJ-4 results.

20
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