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Impact of Emissions and Fuel Economy Regulations on Engine Oils and Trends of
Specifications of Passenger Car Engine Oils
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CRIAIDI 1980.3 1988.3
HIHZRA CRC L-38 CRC L-38
=N
AN Seq.IID Seq.lID
1R G OHAA Seq D Seq llE
MAEAY Seq.VD Seq.VE
SHADIZ Seq.llD. VD Seq.llE, VE
1I2EEY - Cat.1H2
MetdiA 5 Car('83) Seq. VI
HiO =0 25 - -
S22 (Noack) - -
241N - -
SACHOrX A - -

Teds Ut HEEA
GF-1 GF-2 GF-3
1993.8 1996.1 20017
CRC L-38 CRC L-38 CRC L-38
(201D
Seq.lID Seq.lID Ball Rust Test
(HIXINIED
Seq.IlE Seq.llE Seq.llIF
Seq.VE Seq.VE Seq. VG
Seq.llE. VE  SeqllE, VE  Seq.IVA(KA24E)
- TEOST TEOST MHT-3
Seqg .Vl Seq.VIA Seq.VIB
0.12 %max 0.10%max 0.10%max
(a2 ==y (OISt
25%max 22%max 16%max
g1 200/ 50 100/ 0
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* Stay in Grade (10 h) : Stripped Viscosity (100¢)
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ILSAC : Fuel Efficiency Requirement
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(¥ 3) ILSAC GF-3 714

Engine Rusting
Average Gray Value

Wear and Qil Thickening
Viscosity Increase(kV 40%C)
Low Temp Viscosity
Average Piston Skirt Varnish Rating
Weighted Piston Deposit Rating
Hot Stuck Piston Rings
Cam plus Lifter Wear Average, um
Oil Consumption

Sludge and Varnish
Average Engine Sludge Rating
Rocker Cover Sludge Rating
Average Engine Varnish Rating
Average Piston Skirt Varnish Rating
Oil Screen Clogging. %
Hot Stuck Compression Rings
Cold Stuck Rings
Oil Screening Debris, %
Oil Ring Clogging

Valvetrain Wear
Average Cam Wear(7 Position Avg) um

Bearing Corrosion
Bearing Weight Loss. mg

Fuel Economy
0W-20 and 5W20
OW-30 and 5W30
10W-30 and others

Volatility
Evaporation Loss ASTM D5800
Simulated Distillation ASTM D 6417

High Temperature Deposit
TEOST MHT-3, Deposit Weight. mg

Filterability
EOFT GM 9099F Max Flow Reduction
EOWTT Mod. 9099P Max Flow Reduction

Foam and Aeration
D892 Foaming/10 min. Settling
Sequence |
Sequence
Sequence Hl
DB082 High Temp. Foaming

Shear Stability

Seq Vill 10 hr Stripped kV100T viscosity
Homogeneity and Miscibility

Fed. Test Method 791C, Method 3470.1

Catalyst Compatibility
Phosphorus Content Maximum

24 | XIFXF YUK | H23H | W2¥

ASTM Ball Rust Test
100 minimum

ASTM Sequence IIF Test
275% maximum
Report*
9.0 minimum
4.0 minimum
None allowed
20 maximum
5.2 maximum

ASTM Sequence VG Test

7.8 minimum

8.0 minimum

8.9 minimum

7.5 minimum

20 maximum

None

Rate and Report

Rate and Report

Rate and Report

Sequence IVA(KA24E)
120 maximum

Sequence VIiI
26.4 maximum

Sequence VI-B
2.0%/1.7% minimum{16hr/96hr)
1.6%/1.3% minimum (16hr/96hr)
Sum of FE!I'1 and FEI 2 3.0% minimum
0.9%/0.6% minimum (16hr/96hr)
Sum of FEI 1 and FEI 2 1.6% minimum

16% maximum
10% maximum

45 maximum

50%

50%

10mi / Oml
50mi / Oml
10ml / Omi
100ml / Omll

Remain in Original SAE Grade
Pass
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Requirements
/ Test Method

Shear Stability

(Bosch Injector.
CEC-L-14-A-93)

Viscosity, HTHS
CEC-L-36-A-97
Evaporation Loss
Noack, CEC-L-40-A-93

Sulfated Ash( ASTM D 874)

Oil Elastomer Compatibility
CEC-L-39-T-96

Foaming Tendency
ASTM D 882

High Temperature Foaming
Tendency (ASTM D 6082)

High Temperature Oxidation
(seq.llE ASTM D5533)

High Temp. Deposits. Ring
Sticking. Oil Thickening
(TUBM. CEC L-565-T-95)

Low Temperature Sludge
(Seq.VE.ASTM 315H pt3)

Valve Train Scuffing Wear
(TU3BM. CEC L-38-A-94)

Black Sludge
(M111, CEC L-53-T-95)

Fuel Economy
(M111, CEC L-54-T-96)

26 | AIFXGUUX| | H23Y | M2X

Of

=¥
4340

P 29e Ffureio]
%o F7H3IA kot

(¥ 4) ACEA 74

7A€ ILSAC A3} Seal Compatibility Test,
Chlorine A4 522 Ts A1 v Sl
2001¢d 49 7<EddRF AL ARER
(5W30, 5W20)7}F HAle] 50%2 19973 B]a] 2
v o) St Fog 4. ol AFAAL

Properties

Viscosity after 30cycles
@100

Viscosity at 150C and 106
s-1 shear rate

Max. weight loss after 1h at
250¢

Max variation after immersion
for 7days in fresh oil
Hardness DIDC

Tensile strength

Elongation at rupture

Volume variation

Tendency-Stability

Tendency-Stability

Viscosity Increase @40T
Piston Skirt Varnish

Ring Land Deposit
Average Sludge,
Ring/Lifter Sticking
Cam&Lifter Wear, average
Cam&Lifter Wear. max

Qil Consumption

Ring Sticking

Piston Varnish

Abs. Viscosity Increase@40C  mm?2/s

Oil consumption

Average Engine Sludge
Cam Cover Sludge. MR
Piston Skirt Varish, MR
Average Engine Varnish
Comp.Ring (hot stuck)
Oil Screen Clogging
Cam Wear, max. mm
average

Cam Wear, max.
average
Pad Merit (average of 8 pads)

Average Engine Sludge
Cam wear, average

Fuel Economy Improvement
vs. RL191(15W/40)

Unit ACEA ACEA ACEA
Al-98 A2-96 Is2 A3-98
mm2/s - XW20 : stay in XW30=>9 Stay in
grade XW30>12 grade
XW3028.6 xW30=>15
XW40=>12
mPa s min 2.9 )35 )35
max 3.5
% <15 <15 for <13
10Wx or
low<13
others
% <15
RE 1 RE 2 RE 3 RE 4
nt 1/+5 5/+5 -25/+1 -5/+5
p"; S 50/+10  -15/+10  -45/+10  -20/+10
%  B0/+10  -35/+10 -20/+10 -50/+10
% 1/+5 -6/+6  -1/+30  -B/+5
] Sequence [ 10/0
Sequence I 50/0
Sequence 1 10/0
ml Sequence ¥ 100/0
% <100 <200 <100
merit >89 >89 >89
merit >35 235 235
merit =92 >92 292
{m none none none
m <60 <60 <60
l <30 <30 <30
<51 <5.1 <51
merit 8.0 9.0 9.0
merit >R-5 >R-10 >R-5
<1.5XVR <1.5xVR <1.6XVR
I Report Report Report
merit >9.0
merit 27.0
merit 265
merit 250
% none
m <20
m <180
<130
m <15
m <10
merit 275
Merit >RL140
m R&R ,
% =25 - -
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