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1- Gasoline DI engine cleanliness
2- Coordinating European Council
3- Additives Technical Committee

4- Association of the European Lubricants Industry
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Performance Requwement

HT HS 150°C, mPa-s

Summary of ACEA 2023 Light-Duty Oil Sequences
Full SAPS

TestMethod

CECL-36-90
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6- Candidate Data Packages

5- Performance Testing Subcommittee
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1- Non-road mobile machinery

2- Diesel Particulate Filter

3- Selective catalytic reduction
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1- Internal Combustion Engine Vehicle
2- Electric Vehicle
3- Battery Electric Vehicles
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Tier MY Date HC | o | nNox PM

3 ; J&s!
"9:' S9r— Jb Tier 02 1973-1992¢ 2010¢ 1.00 50 8.0 0.22
Ol god,5 <8l Tier 12 1993€.2004 2010d 0.55 22 7.4 022
Loniiamno |y (S S Tier 22 2005-2011 20109 0.30 15 55 0.108
(6018990 (iS5 Ay Tier 3b 2012-2014 2012 0.30 15 55 0.10
S8 g U i )8 Tier 4 2015 or later 2015 0.14f 1.5 1.3f 0.03

u X . s i~ a - Tier 0-2 line-haul locomotives must also meet switch standards of the same tier.
ettt > b - Tier 3 line-haul locomotives must also meet Tier 2 switch standards.
oS Y] %5 90 91) ¢ - 1993-2001 locomotive that were not equipped with an intake air coolant system are subject to Tier 0 rather than Tier 1

M standards.
--‘i' » d - As early as 2008 if approved engine upgrade kits become available.

- 0.20 g/bhp-hr until January 1, 2013 (with some exceptions).
f - Manufacturers may elect to meet a combined NOx+HC standard of 1.4 g/bhp-hr.

‘q . f 1- The Association of American Railroads 3- Environmental Protection Agency (EPA)
VFev oLL....;b Www.atzoonravan.com 2- Green House Gases 4- Particulate Matter

5- Total Hydrocarbon Emissions
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Figure 2: Comparison of PM and NOx emission limits betweenthe U.S.and EU [4]. 2
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1- Locomotive Maintenance Officers Association

2- Base Number

3- Exhaust Gas Recirculation
4- Oil Drain Intervals



RUTTYS

[4 [

48 yo 4y i S g B pan (55l i ¢ 283 o0 SIS Caako
et a5 Sz g5 Wl 9B (e lo a0 2 JB 29>
@ o8 glagy, ;5 20W-40 L SAE 40 ay 55— gaz )0
2o sl ey, )9BW-30 sle (485, aiile (55 by & j5Sms
g 38lg> 5550950 590 3 (ol g piee (515 Slml p 3l
Zeow (pl S o oan | o wles 2 COz0an VI jLacil ials ol 3l

Sl azgl,

oS a 558 g b ole (e, 5l eoli il
Codidga laS) Jasas Glmgigassd jo
a5 pledl 5,095 H5 S50 (€9, 50 Xg, (x]
Y C g B o 09 4 liesd o( o]
Sy cwlodges pdy Sl oo oY
CE g sl ez g5 b alol ) Cnio
ol Slkes slo a3 3l sloves i

9w yS S 9095 Hoigo S (59 (59 0ud Jlasl (gu> p13lie Y o)leds Jgur

Property Condemning Lim

Pentane Insolubles

% (Generation 4LL with ASTM D-975

it Test Method

(maximum) S500 or less fuel) ASTM D7317
Kinematic Viscosity, cSt @100 Maximum 25% increase (above Fresh oil viscosity) ASTM D445
°C (SAE 40) Minimum 12.5 cSt

Total Base Number (minimum) 4.0 (mg.KOH per gm) ASTM D4739
Water (maximum) 0.2% ASTM D6304

Soot, oxidation, sulfation, Trendline. Instrument and software dependent. ASTM D7889,
Nitration Must be correlated with Wabtec lab for reference ASTM E2412

Wear metals & contaminants Trend line ASTM D 5185
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Severe 3Months >400

MWHr/MONTH

7FDL16 | 7FDL12 | 7HDL16 | GEVO1l6 | GEVO12 | P616LD

>300 >600 >600 >400 >300

Medium 3to6Months 300t0400 225t0300 450to600 400to600 300t0400 225to400

Moderate  6Months <300

<225 <450 <450 <300 <225
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PROPERTIES DSOE32 TESTMETHOD
Base Oil (Polyalphaolefin IPAO
ISOVG 460
Gravity, API 314 ASTM D-1298
Specific Gravity 0.867 ASTM D-1298
Pour Point.°C (°FI maximum (-42)-44 ASTM D-97
Flash Point, °C fF) minimum (2501482) ASTM D-1310
Viscosity, cSt 214 10 506
ao°c e D-443
at 100°c. typical ASTM D-445
Viscosity Index 159 ASTM D-2270
Rust Protection, ASTMtES[ﬁ:SQea;SV 2?2? Dis- tilled and Syn Pass ASTM D-665
Copper Corrosion. 24 hrs. at 121°c 1B ASTM D-130
Chemical Activity Analysis, FE8 Test Poss/ Pass FAG FE8
Wear Testing, FZG Scuffing Fail Stage 13+ DIN 51534
RBOT 1500 min ASTM D-2272
.TOST Life, hrs 10,000+ ASTM D-943
TAN, new product, max_ mg KOH/g Oil <10 ASTM D-664
Foaming Characteristics, Seq |, Seqll,and Seq 111 0/0/0 ASTM D-892
Hydrolytic Stability, 2-week test cycle.TAN, mgKOH/g Ol <10 ASTM D-2619
Source of Supply: Exxon Mobil111 Oil Company, USA Mobil™ SHC 634
TESTMETHODS1
PERFORMANCE RESULT
GE-Wabtec Building 50 Traction Motor Life Test PASS

| PASS Locomotive Field Test

s o bl ez Slaes o a3l Jluss U oz g8 LB
9,95 slofg Cusal jllaean, Vg )L g0 5 ol 50050 gats
Tl 50 cenlin Ll 13 Wls8 o g, 055 U il b
ol 4y i g5 ol B S 50, sgmg ey L
Oy Oy dile st o Sy el g e onin gz 4 Jlos!
Az 05y s J—olsd 090 ;0 L OEM 4o ay gl

Lol om0 5590 (73S 5 (G0

9559051 e g; ol eV ga 8 50
Jid o ud-s S5 Ol 5 6l loaSEP
WT)QLQOTO}BJL)&UBSMQA_} N

A5 (0, 9oy o) o, Sl ay jusla,
@)I;oowlo)yubbb)lé)t_w)o
sl s, obilogh e oolinul i WS
Q‘”"")Q'éﬁ)ué%#"}bd}il-@uoxo

byl b e )51
STy g
93,5 plp 300
b say¥l 4 ,Lé
bl 512,95 52
of95598 Jb !
byl pad 53 193 (0
Jlwga b c—wls
355 392 9.4ilo U
LB SB
200 Wilg5 oma
Sl ol
groaTdg e

Ol 09l (saatti sole alone

P



(4 [

RUTTIS

L)

b Cé g S o
—lio (5, 1y,
2o 3 VY B wilys o0
g 03y Lials
WS alinanilao
ol 2,151 buisgs &5
pbx! Jlyab

X VYT I XV

s 45" G|
dy §)Ng, g
b4V Slac
Mo VY (Sbo
B pao ol o0 43
(g 4o Chgw

VoY il

Lo o5 3] sleen gl cand Sl 5o ] 25 12 e g
A 0 Ak L0 100 S Lame g0 IS 0 paastedige SluS

el o a8l )14l 12 (gl b o § s ) pleie Dlazcine
ga SNLGIB a2 10l ot oy (0 5 9590 8 5 5 o SIS y9lo
oS wogin glo S plaS Jlo ol Gaseal g bond
0 Jgo2 po Jie sk i)l SLENLGIZ L (g3 sy oShoS o]

sl o0 &1 o Bl 1 GE 5 1 L o0 sl Lo S

W S
&‘5“‘)°}—§uu~{;‘u¢éj))_305y$
c.)Lda_w‘%.ayoﬁgj 6)‘5—;‘5) dl‘mw
S ks il iblio 0 0hugdyig i o
L osn sl GBLL ¢ ygige piS 5ol 5 o
oS g sle QBLL 5 byl 3
o Ko s cplojlailan e g cwlo
i (o Liiandg ds dn Limsds g ansl glie

(1 STy 9 15y 3 SC ) (Al (G BLL (6 3 GE bawgy ould (i (sl S 5090 Jgor

GE SPECIFICATION D6A2C17 - BALL AND ROLL-

ER BEARING GREASE D6A2C17 TEST METHOD
Operating temperature range -20°C to +140°C
Worked Penetration x 60 strokes, mm/10 220 to 250 ASTM D217/D1403 (NLGI 3)
Dropping Point, minimum 230°C (446°F) ASTM D2265
Thickener Type Lithium Complex
Base ol Mineral
Base Oil Viscosity (cSt at 40°C) 115 ASTM D445
Viscosity Index 95 min ASTM D2270
Color Green
Green Corrosion protection Must pass ASTM D1743
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1- U-Tube
2- Railways Tie Association



RUTTYS

[4 [

S Jolis (5 )0l e bl )0 058 o0 g0 595 S o gz o
S9SN &y g aS sl 5 (59, 005 dini 00 S 5y pamnn
9, SBhasloasals (189, 6la)lSls) b 5 9955 (o0 J 515
@l 6,y sl i ( Jgore yobo .05 0 82,5 )
Sl a1 o5 578 (5,5 5l oS 5 ol (yaibesy JBlo

QS e eS| S

Al o005 Sl g y0 9 705 Jsb o
Syzrgly ohey 9 Sl nla o s
Sy 6,y 92 2 wld 5,01
Sy i S 22 il (5SS,
&S @l Sl gigasS g dea S
Jslysme slo 2 = s (g5, 005 s,

F 9Tz ol g SBaol Jibl e i)y 59) oS ¥

0 Sy asma by slin (6,5 5l a5 J&5 Jaz Jilisg 0 5 48 0
(o sl ygise (b oje a5 pla )yt ol (e
Qé;oé)jiﬁduw|))é&_a|aé‘ét))m‘5)3&:'>9mw0%
4.».:.9‘,:‘5[.@ w...Sul” ol oéylboé»y—ljw‘d.:.lcyﬁ QL@‘)”
sbin ol abailoads >k pls Slles bl 5 gl aS 0ns
595905 sy 5l S o il ails g gesST (6, Sl sl
@S 2 il (009,095 o L liul ) 0045 9300 (slo (12
4250L a0 6o (589, g 5 (s 4 95 L y95 90 (189 oo
C g Aty By BaB 4y (s S 345 A3L 0 5T ISOVG
a5 (6 s Gy 8 sloolaiulas bled .ol Slasl rals 5,k
SlS 5 ot 3Bl 0395l (STlg  sloliid yaizas aladly
3,10 S g B o

03 g )35 SleaSs) )0 4 jeS g et b Ll oo iren
P8 S S s S o T gV 308 039 0 (i iy
aloslog) 53l lS3l5, (S99 3l (6l s

ki oollae 5,85, 5l ke Gy Y gone
05 6l g > SWaslq po et 2 9
2938b Y1 25 6)US gl g b
SBhslcoys s 2l 9) S009)lse
ol ol gl ] g3 LB BV
o> 1o G 5 51V gen0 0 Sloe e
oy (i) oS i) il gl ks
Spdlses (699 o5kt dl,S aiile 093310050,
o5 1 (S3938 il 090 oo oolitiun] g
o il YL gl sl oo (sl o
asile delse ay g0l ;0 U g g0 8008
(S kb glos g Slkoe sla (Sacary 5o

35l

G5 Ak
4 900 3l (S g arolson lagTse

ele

https://railroads.dot.gov/rail-network-development/ freight-rail/freight-rail-overview

http://blog.midwestind.com/why-rail-lubrication-isvital/

https:/lwww.aar.org/wp-content/uploads/2018/07/ AAR-Railroads-Greenhouse-Gas-Emissions.pdf
https://theicct.org/sites/default/files/publications/EU-Stage-V_policy%20update_ICCT_nov2016.pdf

https://dieselnet.com/standards/us/loco.php

http://www.railway-technical.com/trains/rolling-stockindex- l/diesel-locomotives/

http://blog.spectrosci.com/ask-the-expert-oil-analysisfor- railroad-fleets

http://www.railway-technical.com/trains/rolling-stockindex- I/train-equipment/electric-traction-control-d. html
https://trn.trains.com/railroads/abcs-ofrailroading/2017/03/the-fine-science-of-Frictioncontrol 12

https://www.rtands.com/track-maintenance/frictionmanagement- railroad/

https://evolution.skf.com/us/wheel-flange-lubricationfor- railway-systems/

http://www.lincolnindustrial.com/Catalogs/Uploaded/ Catalog_88/Railroad_W-183-EN-0511.pdf

1- Railways Tie Association
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1- Heavy fuel oil
2- emission control areas
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1- very low sulphur fuel oils
2- Base number
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1- Marine Diesel Cylinder Lubricants
2- Scuffing

4- over based detergents

3- Bore polishing
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Volkswagen
Group

By 2030 there will be at least one electrified version of each of the more than 300VW Group models.

Volvo Every car Volvo launches from 2019 will have an electric motor, placing electrification at the core of Volvo’s future business.

General Motors

At least 20 new all-electric models will be brought to market by 2023-the next step towards a zero-emissions world.

Ford Increase investments in electrification to $11 billion by 2022 and expand electrified vehicle line-up with a total of 40 vehicles globally.
Honda Striving to electrify two-thirds of global automobile unit sales in 2030.

Geely Intelligent Power Strategy introduced, with a promise to lunch 30 new energy models by 2020.
Toyota Aiming to achieve annual electrified vehicle sales of 5.5 million units by 2030 as part of its ‘Environmental Challenge 2050’.

1- Automatic Transmission Fluid
2- Internal Combustion Engines

3- greenhouse gases 6- Light-Duty Vehicle

4- Environmental Protection Agency
5- Original Equipment Manufacturers
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Technology shareof global light-duty vehicle sales
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1- Gasoline Compression Ignition
2- Octane on Demand

3- Spark Ignition

4- glow plugs
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1- Power split 5- Continuous Variable Transmis-
2- Through the road sion
3- complex 6- Stepped Automatic

4- electric variable transmission 7- Dual clutch

8- Manual Transmission Fluids
9- DCT Fluid
10- Single sump

CVT L phuwsw
4> gl Ygore
FSa s gowd
ol J—ld
(] V) PRV
Sy ol 4y
DCT (g geod—nw
oy g 9w S
S Ml Gy
CVT (o piunw
b pan msil> 51
Sg—w 5l QB S

3,13 (Kot 593

sy 0938l (paats sale alee

A



(4 [

olas 09

#q

& gt b &S
(3 gl 4B 13 33 o]
09y &) 5w
g, b b
CA.MJ‘ d)‘}é‘ (W W) >
LTI BEAES
Sgo 1 —S5 2SI
St g hLideo
Sy gl
l—g 4—»5.1&6 )D
Sl sy 295
Sgui 50 03—
2o Gla—
ool &8 Cul
3l o9y S S
0355 039l 2 sl
el Olasin

g

VoY Ll

R | TR At ~E PR PR TR VS
o Glekadlio 3 uled & j50 50 £9550 )
Sl ol S iz 530 52 2SI
it 65 Bl 3 55, 51 asly ST s
Sl wilss o 0gdlly 5o 4y a5k 5o 0> |
LolulaS s Sl 201 L anlss g olox
uly oo o)l S a5 g0 Slocly
45 (5 500 o Jelge il sl S5
g5l 05 Lo wigdsazd 5 s sl
A j9Smg 9 ) o

i 0 9 0 (oo dl ) (8 (gamslienS]
S alo sy a0 Rl bl Wl oo
7 e JLatol s a5 S
U155 5 aile ol o148 i o 2l
SbeS 2ol gl 6,5 S5 sl 65
(e G (e 0y 53S9 095 (00 5T g0
biale 08,1508 o il () calan o
|y cenlin &)l JU! Sl 0y e g8
51 (0 ol B oo 55 545255 (yg
a3l T bas (8 ediSis 5 Ko (S
4ol Sldos aoly 6 5b 65,1 S 0
Fll 5 S s 2855 sl 5 5L IS 5k
DSy e85y 9,095 LS Slac gativa
59l 8 Ko Sl g 5,
Sl g oy Graldl e ;5 LOEM s,
oo);l wolaB ] o jep 0nio 5o 4,
Sy sl slsais; il & o b aalys
S b Ble lsie 4 1 slil sl AVl
5L g o 095 Sl e 51>
1248 slailen dyar iliiea slyals 153
w0l oalo uLA.MJY o)LA...‘ng.JL

lS gl Sk S g5 poas LATF Sl 15 g oo
Caoglio gl CVT (glo g, i s 5 yai lbonis f o > Canglio
Uga 9088 planas (59,0 4o (B33 3l 6 T gl g SISl il 0
o sz 6l Y5020 CVT (sl piew oS ool 5lailonds
DCT (glgaomsricd, oo lgil i Teizand ooliitd L5 5 Sizs
S pae il SICVT (Sloadnns (Sl Candy ol 5 500 S
R CYPR COWRIK SR Yp WS RN L UVEL S

S glog 095 1 5yt slvg 055 5l Shr 99 oo S S
Gl VYA Jli 50.00,.8 )18 6 i az g 0,50 001 40 55 (EV)
oS abaig 8 e el 5 (S0 g5 093 ol (5l Y
03 30 005xie YL 15l ey g el sl ol8iws jaukia VYL puer
Lo pbcdlil 3 daas 1o (1al5 gl izred 23 )f B g
AL b o iz ja Eel g i s oolinl jf BV g
Gy9bdognaS ol JLo was e il b onblele begs b
(SIS sl o092 5 IS 5 LS wiileslgs (S 2dlsl ol
el s o e 1, ICE Slooliil 5|56 _SogTEV el LLus
W55 90 BV (slag 055 Cewlanugy Jlo 10 5500 g Ll 5 )5lid
ToeSk e (S0 S 4l iy i (oo g e Lo
PHEV glag 555 (BEV)" (6 5l S il aalis g o (PHEV)
Wi ICE vo 5 (SG i8I 5390 6110 02 Joone (slony yom aiile
iR bs @ nlynigd j)ld (2g)5 o 0 Jlaibaslys (oo imy
P9t (S 2S5 5l (e B o BEV slag 055 0SS
W o0yt 8 5 sladglod) Jol ey (38 5 IPHEV L i
lo (129, 6, 3k 09 4310 5 ) s i L oS Jad i alince
Slge 51 S S slvg 095 o 15 sl (61381 Crs (sl sl
oolatwl Blyiml sl 05 b anslie )5 (5 5 Dglitin Jlows g alizee
2,91 sl b 89, (S Al oS Sl (i oy ) 995 o0
é‘ji?‘) o laibiwl gbog 093 B> 098 Mol Slasie o )
ALY s oS 250 glansas S 15 g VY 35 (e
A oI5 (YL g

@bl 08 Bl 5B 09l (b 15 b (59,49, o )
Oy by ST e jshar o Jolaie (s (il SleaS5as 5

www.afzoonravan.com

1- Electric vehicles
2- Plug-in hybrid electric vehicle
3- Battery electric vehicle
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