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1. IS HIIRATF) S8
ASHEI| J1s S8 ATFO 275 =Y
* Shift Quality Improvement
* Slip control —— Anti-shudder
* Increased shift step ———— Torque capacity
*CVT —— Metal-metal friction
———— Shear stability
* Fuel Economy
* Smaller transmission e Thermal stability
B Load carrying capacity
* Lock-up clutch R Friction characteristics
* Low viscosity —— Anti-wear
— Shear stability
* Fill-for-Life
* Longer oil drain interval . eemeem Oxidation stability
* Transmission reliability ——— Anti-fatigue wear

1. IS HIIK(ATF) S&
USBAD| Ji& S8 ASHRI R 0l R7HE BY

I Easy Driving | Electronic Control ’——' Low Temperature Fluidity |
Shear Stability |
Friction Stability |
|
|
|

Friction Durability

_{
_|
l Long Drain Interval '——1 Thermal-Oxidation
| -
]

Compatibility with Materials

Energy Saving ] Slip Control '—{ Anti-Shudder Performance I
| Aerodynamic Design I—-| Thermal-Oxidation I

Compact & Light- T c it
Weight —| orque Capacity ]

0



1. ASBSIIR(ATF) S &

« USHHIR I LS

— Fill-for-Life Capability

— Improved Low Temperature Performance ( < 10,000 cP )
— Low Viscosity Fluids : ( < 6.0 cSt)

— Friction Stability

— Anti-shudder Durability

— Torque Capacity

— Oxidation Stability

2. ATFS 8§51 JIs 20 433

28 JIRr2 40 N2 Ao A
- 8JtHIS HEet JE3 8N 2d VIR 450 iR =28t 45 2Ny,

50

*N. A

O European 1~ I___GI'OL] |
A Asia-Pacific A// ° .
®b-CVTE o

IJ//}'An% o®
V a & ° [ Group

E-N
o

[Groupn |

n
o

Brookfield -40C, Pa-s
8
%

3
-

o T T T T
5.0 5.5 6.0 6.5 70 75 8.0 8.5 9.0

100°C Kinematic Viscosity, mm?2/s
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2. ATFS 451 JIs =49 a3
28 JIR9 4 N2 =4 A
- HOtHS HEst dE &8 28 JIRY 450 2 Fe8 45 Xy,

DEXRON®-HIH 450 Hour Oxidation Test

4.5 T ¥
4.0 G Test | H%
g 35 T HmIA A o
= 3.0
T
O 25 " '
% 50 L[ APLGroupr A /f_
€ = || = APIGroup 1l ! i
Z VS an Group HI // t /./ f
<10 -~ :

0:5 .j/././
0.04— st e

100 150

200

Test Hours

2. ATFS st 717 2412 dad)

Service Fill Factory Fill
MERCON® Group I Group | (M2C 166H )
MERCON®-V Group Il or Group Il Group I+ (M2C 919E)
MERCON®SP | Group Il Group AV (M2C 919D)
Or Group I/IV
GM Factory Flil Base Oil
1994 Factory Fill (TX 1863) Group |
1998 Factory Fill (RDL 2746) Group Il

G2




2. ATFS 453 IR 24102 4aa)
ATFE BfJI172 45 g4

|
* A Group III >

Group II !
‘ D '
Group I C I ‘
L | | { >
f I P I Ford |

F

1980 1990 & 2000 o & 2010 2015
DC r
d

2% ATF

s Group H+ or Group il

» Shear Stable VM

= “Design-Specific” Custom Lubricants

3. A1 &7 : AP DI ER0l HE ATF &5 EIt
S : QRIIRIATF 2 4500 DIXE S Mt (API IR D82 HID)

Atgll @120 AR E 28 IR g4

API Base Oil Classification I ] [} v
Properties BO-1 BO-2 BO-3 BO-4
Specific Gravity 0.864 0.855 0.834  0.819
Kinematic Vis. @ 40 ¢ , cSt 20.08 20.2 19.57 171
@100 ¢ ,cst 4.13 4.15 4.23 3.86
Viscosity Index 106 107 122 127
Flash Point, ¢ 220 214 218 . 224
Pour Point, ¢ -10 -10 -15 57
Suifur, wt% 0.58 0.03 0 0
Aromatics by HPLC, vol% 217 3.5 06 0
Aniline Point, ¢ 100 105 113 115

* Dexron Ill type & JtX| AF2 ( Seal Swelling Agent 0| X &)

Q3



.M R : APIDIR B2R0I IE ATF 4 BOL

24219 J|RZ MXE ATFS 2Bt 84

: Properties ATF-1| ATF-2| ATF-3| ATF-4 | Dexron il | Mercon
pecific Gravity 0.86490.8605 | 0.8438 0.8309
inematic Viscosity @40, cSt | 37.65 | 36.73 | 33.42 | 29.41
@100, cSt | 7.67 | 7.647 | 7.382 | 6.836 Min. 6.8
‘Viscosity Index 179 | 184 196 | 204
‘Brookfield Viscosity @-20T,cP | 1420 | 1570 | 1070 | 670 |Max. 1,500 |Max. 1,500
' @-30T,cP | 5230 | 6140 | 2570 | 1520 |Max. 5,000
@-40T,cP | 26500 44250 | 9360 | 4150 |Max. 20,000Max. 20,000
our Point, T (-475]-45.0 -525 |<- 525
Aniline Point, T 100.8 | 106.6 | 115 | 119.8
'TAN, mgKOH/g 078 | « | « | «

3. A 7 APIDIR ER0I IIE ATF S #OI

Hedxz uy

O -20C

B -30C

O -40T

.

50,000
40,000
<
z 30,000
8- pr—
<
5 20,000
o
10,000
0.000 -—.
ATF-1
Group |

ATF-2

Group Il

94

ATF-3 ATF-4
Group I Group IV

|




3. Al &5
o2 ey

: APIJ|R ER0I E ATF 4S5 It
H 7| ( Dexron Hll material AHS)

(150°C, 70Hr)

20.00

15.00 |~

10.00 |

5.00 |

% ‘abueyn swnioA

0.00 -

-5.00 E

m Compound A
i Compound B
Compound C

m Compound H
1 Compound J

m—Comp

ATF-1 ATF-2 ATF-3 ATF-4 REO

Volume change of six Dexron il materials with 4 ATFs and
REO

.Ml & : APID| B R0l 2 ATFds BOt
AbElobY & W I} ( Beaker Oxidation Test)

300

Vis @40C, cSt
o o o a
S © & o

[
(=]

B s )
—o— ATF-1 —— ATF-2 /
—&— ATF-3 —>¢ ATF-4 /

I
\\a

0 72 144 216 288 360 432
Time, Hr

5




3. AR 7 : APIJIR B2R0I GE ATF &5 Bl

tstobd & B 7| ( Beaker Oxidation Test)

7.0
6.0
5.0

40
3.0
2.0
1.0
0.0

TAN, mgKOH/g

Lot el
Vi
=C—Groupl  ={O=Group Il /
—a=Group Ill  =>€=Group IV //
0 72 144 216 288 360
Time, Hr

3. A 7 : APIDIR ER0I I8 ATF A5 BOI

ATF 218 28t 24 B} ( Dexron VIS &IIA AR )

- % Group lIA Group IIB YUBASE-4 PAO-4
Process HT/ SDW H.T/ COW H.C/ CDW synthetic
m;g:mc, 305 29.22 20,9 23.93
";‘r’ngs’wc' 6.031 5.909 6.066 5.315
Vi 149 152 156 165
CCS, -30°C, cP 4590 3180 2830 1180
Pour Point, °C -30 -48 -45 <50
BF, -40°C,cP >100000 14500 11000 3200
BF, -30°C,cP 19800 3530 2900 1240

)




3. A 3 : APID|R 2R0I @E ATFEs &It
2817 HZSF0| RSTY0 SEHBLN 0IXE I

Hl With 0.1 wt% PPD
3 Neat

Pour Point, °C

¥ 7

Group Group Group Group Group Group
1A IIA 1B IIC IIIA I11B
(SD) (SD) (CD) (CD) (CD) (CD)

4. Mefl ¢ +8 26l )18 =28 Dumbbell Blending & 3

22X
==

e NS BRIKFHEA AR OF S8 RA

o e

HET % UASE +& 28 JISIATF 450 0IX= &
* Base oil slate includes 55N, 70N, 100N, 150N and 250N
* APl Group 11, li
» Constant feed source and process
100N ¥ = S3 0| 3 Dumbbell Blending
* Three prototypes identified
A Bd % a4 S
» Base Oil with VM/PPD and fully formulated ATF
» Diamond SP-IlI performance package
NP Nty L OIE sS4 ot
o Fully formulated ATF

@

97



4. Al B3 : =3 28 )R & = &8 Dumbbell Blending & 37
Properties of base oils

Yu2 | YU3 | YU-L3 | Yu4 | Yu6 Yu-8
oo Base Ol i i n " n m
Sp‘(’fgig /fg‘)" My | 08324 | 08324 | 0.8324 | 0.8364 | 0.8433 | 0.8454

KV* @ 40T 7618 | 1273 | 13.34 | 2058 | 38.11 47.3

KV* @100 2228 | 3138 | 3.031 | 4.345 | 6.615 7.668
Viscosity Index 97 108 100 120 129 129
Sulfur, mg/kg <3 <3 <3 <3 <3 <3
Aniline Point, C | 99.9 | 1095 | 1086 | 1166 | 1249 128.1
Pour Point, T -42 -24 45 12 12 -15
Flash Point, © 160 208 208 230 238 256

* KV : kinematic viscosity in mm?%/s

4. Al 5 : 238 26l 7| R & = 28 Dumbbell Blending ¢1 32

=8 B VRS NFX JIRE BHFE, $8 NE L2 I % UIZH
JIR2 Hiwslol FE0 US.

s ARsSd, 10388, N3+ ¥ 23y

API Group | n v nm v \'}
Specific Gravity, 15.6°C | 0.8514 | 0.8514 | 0.8719 | 0.8324 | 0.8883 | 0.9013
KV @ 40°C, mm?/s 11.10 8.73 8.19 7.62 9.60 9.65
KV @ 100°C, mm¥/s 2770 | 2.390 | 2.244 2.228 2.400 2.390
KV @ 100°F, SUS 65.8 56.6 54.6 52.5 60.0 60.2
‘Viscosity Index 86 87 72 97 50 45
Aniline Point, °C - 96.0 84.5 99.9 711 69.0
Pour Point, °C -18 -18 <-40 -42 -57 -57
Fiash Point, °C 179 170 158 160 152 138

() Base Oil H part of API Group Il slate; Base Oil A part of API Group Ill slate.

o8




4. Atell 3

43.0%

Yu3

54.7%

Yy

Base Oil 4

Base Oil 36

+3& 28 J| 38 =gt Dumbbell Blending & 3

Base Oil 28

100% 120 VI

4.34 mm?s KV,100°C

230°C Flash Point
-12°C Pour Point

4.34 mm?ls KV,100°C
1214 Vi

198.5°C Flash Point
~18.2°C Pour Point

4.34 mm?s KV,100°C
124.2V1 ! :
183.5°C Flash Point
+24,9°C Pour Point

45.3%

57.0%

4. Ml 5 8 23 )R E =& Dumbbell Blending & 3
Base Qil Blend2| 4 4t

BO4 BO 36 BO 2368 BO 28
YUBASE 2, 55N, wt% 21.7 43.4
YUBASE 3, 70N, wt% 55 27.5
YUBASE 4, 100N, wt% 100 .
YUBASE 6, 150N, wt% 45 22,5
YUBASE 8, 250N, wt% 28.3 56.6
KV @ 40C 20.58 20.51 20.47 20.47
Kve100T 4.345 4.350 4.369 4,382
Viscosity Index 120 122 124 125
Aniline Point, C 116.6 116.5 116.6 116.6
Pour Point, T -12 -18 -24 -21
Flash Point, T 230 218 206 194
* Dumbbell blending : Higher VI (VI hop}, Tower pour point

« Ol @& & Dumbbell blendingdt0l © 33 8181 Xl =Lt

%




4. M2 1 : +3 281l 7R & =88 Dumbbell Blending &1
21.0 7 4.40 -~ 130
—u—Kv40
» —e—KV100 °
£ 208 A VI * Jamg 1
£ / £
1 . . . 4
g S
@ 20.6 o - 14388 1% 3
2 204 A’ {434 § 124 8
s 3 3
o B —
ﬁ ',/'. g_) >
£ LT b
2 2024 A {432 g {12
94 . =
" 4
20.0 f—r . . . , T 4.30 J120
BO4 BO36 B0O2368 BO28
base oil mixture

Dumbbell Blending 2 & 0| 8 8t ATF M = ( Diamond SP-IlI2)

X2 8T BY HHI BY &8 SOH= Trade-off 2HIY.
« 0L H T &2 4F2| Dumbbell blending & & 21010} ?

ATF4 | ATF36 | oiT- | ATF-28
Specific Gravity, 15.6°C 0.8459 0.8469 0.8479 0.8489
KV @ 40°C, mm%s 36.41 36.39 36.28 36.33
KV @100°C, mm?/s 7.570 7.566 7.565 7.604
Viscosity Index 183 183 183 185
| Flash Point, °C 224 220 210 196
Pour Point, °C <-45 <-45 <45 <-45
BF @ -40°C, mPa-s 11960 10340 9300 8800
BF Improvement vs Ref, % 0 (Ref) 135 222 26.4

100



g

:

scanning Brookfiel vicosity, mPa-s
£

viscosity, mPa-s

10004
5000
-10 -15 -20 -25 -30

4. Ml 7 : +3 28 J|R B X8 Dumbbell Blending o 1
A& 835 |4 HI} : Scanning Brookfield viscosity &3

—— ATF36
—— ATF236

38 39

4.0 «;J 4'.2

temperature, 1/T

T -3
43 X10

4. ARf 3 2+ 26 J|3 & =8 Dumbbell Blending i 7
HEX| s g44% SE 84

Base Oil Identificaton | BO4 | BO3 | BO2368 | BO28
1. DPMA @ 5.9 wt%
KV @ 40°C, mm?/s 31.71 31.63 31.57 31.61
KV @ 100°C, mm?/s 6.972 6.981 7.025 7.026
Viscosity Index 190 191 194 194
Specific Viscosity @ 40°C 0.5408 0.5422 0.5422 0.5442
BF @ -40°C, mPa-s 7660 7480 6500 5560
2.PMA @ 7.1 wi%
KV @ 40°C, mm?s 27.33 27.32 27.33 27.39
KV @ 100°C, mm?/s 6.168 6.171 5.186 6.225
Viscosity Index 186 186 188 188
Specific Viscosity @ 40°C 0.3279 0.3320 0.3351 0.3381
BF @ -40°C, mPa-s 10100 8680 6600 5700

101
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4. Atell 51 : =& 2ol J|R 8 X &8 Dumbbell Blending ¢! 7

SR (NOACK) AlH % ATF Blend2 3% 54
*NOACK S 28& N3 JI1R9 £0/Z 1 Chemical typelil 23] ZHEIC
*NOACK S& 21& A8 £2 H & 128 Base Oil 2&HH| X3 R E L.

ATF Identification ATF-4 ATF-36 ATF-2368 ATF-28
Evaporation Loss, wt% 0.81 1.56 3.16 5.06
KV @ 40° C, mm?/s 36.08 36.87 38.48 40.12
KV @ 100° C, mm?/s 7.921 8.002 8.488 8.856
Viscosity Index 200 198 207 210
BF @ -40° C, mPa-s 12400 10800 10140 10340
BF increase @ -40° C, mPa-s 440 460 840 1540

NOACK test condition : 150° C, 20mm H,0, 2h

4. Atell 3 : =8 26l IR E X &8 Dumbbell Blending ¢ 7
ATF 310 S BOI
* BOT : FordAl2] ABOT procedureffl 2} =& A& g
« BES2 FIIHO ES 0l HIINCZ MEY
s MHE AR SHEZA B HALSRZ B LY O R Absorbance £
* A8 D12t IZE S8t AlZ2t 4 R0l &l

BOT ABOT
Temperature,°C 155 155
Catalyst Cu/Fe Wire  Aluminum Beaker
CwAI Strip
Air, L/h 10 0.3
Oil Volume, ml 300 250
Time, h 432/1004 300/450

102



4. N 219 =8 26 JIRE =88 Dumbbell Blending &1 3
ATF &H310rE o B O}

+ A0} NE 25 432AHRIAIEIIRNIX ASEt AE /X
+ 500AI2t Ol% AIE2 XOIDF 28 .
+ 56N2 SOl atstotE 40l A¥ES F0 YU AolE ¥ IAX w4S.

S 50.0 |
1 —m— ATF-4
48.07 T2 ATESS
—4— ATF-2368
46.07 —v— ATF-28
44.0

= 4

Kinematic Viscosity at 40°C, mm?/s

38.0 - =

g6 o—w—o——BTe—a—=@=g=—g=

34.01

320

30.0 . . . . :
0 200 400 600 800 1000

Testtime, h

4. N2 e =8 2o )| E = 8 Dumbbell Blending & 3
ATF &3Ot E S B}

4 AR 2T 4RARHFEAMEEI)NX 25 A |
* 500Al2t OIF Alzet X010t & & &.
+ 55N9) SO AtsiotF A0 YFE T YSU Xol= S AKX US.
6.0

5.0

407 —a— ATF-2368

TAN, mgKOH/g

] 200 400 600 800 1000
Testtime, h
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U2 HEd Bot

14
1M ATF4
ATF36
1 | ATF2368
10 |[ECT1 ATF28
& g
o
g |
5 6-
=g
[&] J
o
E 44
=]
-é -
2-
04
2d

Al =d :150C, 70hr

[+

Compound

Ob& =4 B} SAE #2 AlE X2

4. Atell i =38 28l 7|/ &8 = 8 Dumbbell Blending &+

Item Condition
Friction Materiat BWA4300
Friction Material Size(o.d./i.d.), mm 1271104
Plate Arrangement (F= Friction Plate, S= Steel Plate) S-F-S-S-F-S
Fiuid Volume, L 0.20
Fluid Temperature, T 120
Energy, J 16,909
Inertia, kgm2 0.343
Dynamic Test Speed, rpm 3,000
Static(Breakaway) Test Speed, rpm 0.7

Apply Pressure, kPa 441

Gross Friction Area, mm2(per surface) 12,503
Net Friction Arca, mm2 13,228
Test Cycle 10,000
Energy per Total Net Friction Area, 1.013
J/mm2

e e 168,090
Test Severity Index 2.56




4. N2 ¢ : &8 235 0|8 =28 Dumbbell Blending 21

OHE |9 bin
Dumbbell blending2 01& 40| 2 Y& & 0IX X 8.

[}
3 0.14
§ o1s-
g 0127
% ¥
2 0.10
O -
5 0.08 ]
9 ]
£ 006 ]
o —m— ATF-4
T 0.04 —e— ATF-36
n 1 —a— ATF-2368
0.02 —w— ATE-28
0.00 T T T T 1
0 2000 4000 6000 8000 10000

Number of Cycles

4. N e 23 2dll I8 E & 8 Dumbbell Blending & 3

0HE =4 Hin
Dumbbell blending2 OH& SH0| 2 &S 0IXXN HS.

T
=
T 014 7
20
°
£ 012
8
2 010
Ke]
2 0.08
= _
L 0.06 —=— ATF-4
£ 1 —e— ATF-36
€ 0.04 —— ATF-2368
a 1 —w— ATF-28
0.02
0.00 -1

2000 4000 6000 8000 10000
Number of Cycles

1056



4, Atel B85 - =& 28l )R8 = 28 Dumbbell Blending & 32
0i& |4 Hln
Dumbbell blending2 Ui & S40| 2 ¥ 01X X &S,

14 -
. ]
2
o
3
£
T
o
[ =
S
Q°
L 087 —=— ATF-4

| —e— ATF-36

—a— ATF-2368
06 - —w— ATF-28
T T T T T 1
0 2000 4000 6000 8000 10000

Number of Cycles

4. Al A3 =8 2ol IR E = &8 Dumbbell Blending &3

O3 S4 Hln

Dumbbell blending2 OI& SH0 2 2 01X Y2.
1.0
09
0.8
07
0.6
0.5
0.4
0.3
0.2
0.4
0.0

Stop Time, sec

[—=—ATF4 l

| —®— ATF-36
—aA— ATF-2368
v 5

PR RN [NV DY ST NOUTEN NI SIS N SR

T T T T T
2000 4000 6000 8000 10000
Number of Cycle

o
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4. ARl 27 : 43 28 J18 8 =28 Dumbbell Blending & 37

SAE#2 HJI 850 M S4 B3}

« Dumbbeil blend ATF(SAE-O, SAE-P) 9| BT 1810t NI XN S.
S0 o8t RS S K4SAR THE S8t 324t A2 BE4E.

SAE-4 SAE-36 SAE-2368 SAE-28
KV @ 40°C, m?/sec 29.97 30.70 30.63 31.13
KV@100°C, m?/sec 6.17 6.32 6.41 6.48
Viscosity Index 161 163 169 168
TAN, mg KOH/g 0.91 0.88 0.91 0.89
BF @ -40°C, mPa-s 9680 8020 7860 7600
BF Change, mPa-s (%)| -2280(19.1) | -2320(22.3) | -1440(15.5) | -1200(13.6)

4. Al 7 : 23 23 J18E =& Dumbbell Blending 213

o}aF Al M F9| Friction Plate I Al

o O}& Al &2 Friction Plate] HH 2 230 98l AEHQ.

<HPIo ARE=H2MOZ BN 0|25 H 220 =& CIUSS ¢ + US.
« O] A2 Friction Plate?] E8iE 230! Ii 42 AEH Q.

Worn surface after
SAE No.2 test, ATF-4

107



4. Atell 32 : =8 E0oll )R E = &8 Dumbbell Blending o
2%
%2 80} 25 82 3129 Dumbbell Biending &1 2 t= 1S3 AT

1. HEE Jige DB IR Dumbbell BlendingS S3510] X8 ATF= Dumbbell
Blending 2t¥1S = &5t Y= FRQIER)2 HIWEI0 3 BH0| L4561%ALL.

2. N8k JIRr NE2 HE 5S4 ZUHUAN 253U S 2 SHUA FHI2E2
Dumbbell blending 2| & & (Severity)= SHEZ 8= ATF 4S50 St 2= 3 | 0{0} 8t
ch

- #=AYIN2HESOZ NZE NEEJIREUE NXBFCZ MXH JIRA HIR
Sl 2 QI8E, X2 SYYH U 248 AT S42 UEIHO ATFE 0| 0I8}Ct.

3. Dumbbell Blending € 56t HIZ& ATF= JIER2 RAE DSBS W O1a =
48 UEIWATH

¢ Dumbbell Blending £ S50 NI X & ATF= JI1ES9 HID5H0 A8 H 40| S4:561X
R8I APl Group | £i= group Il J|REB X8t 229 HIDSI0 (I S48t
EHHRACEH

5.8 2%

1. ASHBIIRN 27 HE 35 S4 ¢ A20tX-0] Za&0 Bt D2 7R H 0|
R8I0

2. APIJIR BR0l 2 5SS HUE 22 M API Group Il )RS 2445 &8I
-APIGroup lli J|R = 248 5k S4 R A4S UEHURACH

3. =24 @J18H2J| 7 2 Dumbbell Blending 2138 S350 20 28t 459 AsSEi))
78 X & £ U= WS AAGIRACH




