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NTwb, HEIHFIZ ZELREORELHPELIFEO—>T
B0, ZEALREDRLEENTICIZEENE D S OHE
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SOENEERMEZ D EBETHL TV AIvay (B
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bo NITYAIvIaridFyYhEYIELLZLTIYY
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BZ5 %), CVT (Continuously Variable Transmission.,
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LTINS, HARENTIZ CVT EHOLLESE WD
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GEREERPENEELZHEI LI NN—F =R, HED
BB THEEFVEFY 2 WO ERL720D%
Wy ToF, FNOEHYIBES D720 00 EH]
BB E, BAHFEETSH (1), ATF (Automatic
Transmission Fluid) & AT ICFEE SN L EEMHTH )
By EASRE. WHIBRRE. TR AR AR RE. B L OV
DG - (RHREEE 7 E OB A e RE R F 1T TR
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AT OFFEM EO—>D K EL LT AT N TREATS
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NSO T ReE 725, ATF ORI LIZ. AT D48
KMV DA LCIRF AR R TETHY ., DL,
ATF OARKEE L% ETHERBEMED S LS D
RENTWB VY,

4al, fEsk ATF & i L CEBIR 2R E CTh 518
EHREEE ATF OBRIZICRIIL 72720, BRI THET %,
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2. BIEHE ATF OFE AT H
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MEALT B0, TNE TOEKEEE ATF k58500
FRIFEAATHZETHETOMEZ D LI EMERL 25
5, KR TOMEL TS & CHIBIRTZ M T2 &
Wozar kT DL DN LD 572, SO ATF BIZIE
ROV ETNe—HEEMTLOTHY), AT OR[N
R RRICED LI EFHMIC, ATFIZX 53
P, FIETOIEPLETREL RV S 5720, Wi~
DRE RIS B AR AT E B 22 (K E ATF ORI %
ZHIEL 720

RO ATF (LLF, BACHE ATF) ORiE %
Ftoa e T 2B 2 1TRT A, GEROEAEE ATF 12
U CRIEZ K AR IR & [ 5 7200, R EEFEE A B H O
M. KGR o B 2 ME L7z,
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ATF OEELHERED 1 & LB OBMEIEHN S
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T5e O/, ATF RIKEIL, Ik 2T
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FEAL TS E D, Tz, HHMICHEMOREL T
Zlik, B TR ORI EOBEEMOE G IHZ S
ClEhbied, ATFOBIKEPMETILZE0EES
N5,

HICHEEE ATF 2 200 % T 57201213, MLk
D2OORELREETMTAHZENLERTRTHS
(X 3)

(B/O:Base 0il)
(VI = RGeS0 )

Z| Additives
(=] -
8 .
: Say ta

VII »
% ~o N Additives
o ey
Z B/O

B/O

Super low viscosity
ATF

Conventional
low viscosity ATF

2 MEFRStOI+ETH

Decrease metal
fatigue life

Thin oil film |—|
|—| Decrease flash point

3 BIEHMELDRE

Lower Viscosity

Lower base oil
molecular weight
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3. BFFaANDIE
3.1 BEEBREICHIBEMEEDTE
S AE T 2 B fh O IR BB I, 2 DRI
BEIZIBLCRICUTD 4 D205 2 DT E B,
OB &R EREMmL . WEIZIZEAET
n
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CNEEEROREMINGERT 2D THY, THERE
WZRETAEIETIRIUI T 7 ¥ a VR E L TR, b

7y a RBORESIIE T HFmIEETLEEbLTY

%% ATF 2k AL &2 L BN C MBI 20,
TN, AR 2 SR A, BRI 0E
BHRRED, B4 1R TE912, BB /Lo RE LTH
MR CEAT L BEEIIEML . Z R A RIS
WRELL D ETETHFMNEGEYRIZTILE LD,

& Loumlary Elnstohvdrodvnamie
lubrrication lubricatio X
Wixexl Hvdrody namie
lubrication ubrication
———- 4
% Ol film mletal
5 \ E-wane
= Conventienal -
5
fr Loud
.~
= P
<r

=
*

Wisoosity ® Shiding velocity

Sovero 4 Lubrication conditeon Ml
4 BERRECEMELCORZE

FERIZ, MTM (Mini Traction Machine) # FVCi#8

AT EAL DB B R T 5 720 B 2 WE L72e MTM

KRBT, T AZRBA LR VR 2 s e, %
NN s % H 95 2 & T8GR A S B A
W IS 22 1T TR A WBVE IR BB IS B1T B BRI AR B 2 M 5
THIENTEL (R5). 1EKDATF ThHbH ATF-1 &,
ATF-1 5 &R Fa B 0m B A0 2 v C Lk S 2 {2
72 TIVADREET-7 (R1,5%R2), HEREL
6 1ZR T A EALIC LD EEIREBOEBRSEIY,
% FUR VA O B AR U L2 A TR AR AT K LT
WAZEDHERTE D, TOLHIZEES KT LI LI
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L0 OBEAEMTIIF YR ART ) 7 R EOFEBER M D
HAMEDPE T 52 LTSNS,

Steel ball

Steel disc /

Lubricants

5 MTM HERHEOHE

=1 MTMREREM

Oil temperature 100 °C

Test load 30N

Rolling speed 1-3000 mm/'s
Slide-to-roll ratio 50 %

Fz2 YLTILADMEHRE

ATF-1_[ Sample A

VII (@] —
. L B . a b
Kinematic viscosity of base oil
a=b
Kinematic viscosity (mm®/s), 100 “C 5.6 32

Boundary Mixed Elastohydrodynamic
lubrication lubrication lubrication

=) X—>

0.10 4

0.08 1

0.06

Friction coefficient

0.04 4

—ATF-1
------ Sample A

0.02 1

0.00

Sliding velocity
Severe € — > Mild
[Lubrication
condition

6 MTMRERICHITIEREM (2 TILA)

F 7o, ERISBICH MO Y B a2 T o720 2
IR =N RT ) 7R L0 —F — Yy 70 7R Bk
B (E7) 2z, 0—9—EyFr7REBETIE, 200
O—7—%Hw, —EDTY 252 0O HEsE572
B, FYOEHLELEERTEZ LR8BI TH 5,

BN EZNENR I BLOK 418 T, T5H
ERETE 8 BLUR 9 IIRT, MIZARTL)IC, HAiz
BRI Tld WS ok T LIRS F dy 7b>ﬁ1tLTL
T EARMER Lz BIREIC BT E HFanx
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ILERBNEIITTH7-20121F. BRI B X ORIk
B TFNENIEAE T HEAMIS ) 2 R S5 LB
HLD FOFFIOWTRIALIETEAN S,

I .ﬂad‘

7 AO-J—-EyFrIHABREOHE

£33 AR TYLTREBENG

Oil temperature 120 °C
Test load 5500 N
Motor speed 1500 rpm

R4 O-5—EyFriRBREH

Oil temperature 80 C
Contact pressure 2.8 GPa
Motor speed 2000 rpm
Slide-to-roll ratio -40 %

Ball bearing test

i m

ATF-1 Sample A

X8 R—IANTYLTHERER (HTILA)

wn
1

o
L

Index of fatigue life (L10)

3]

Roller pitting test

Index of fatigue life

0

ATE-1 " Sample A
9 O-S—-bBEvFrIHBRER (F2TILA)
3. 2 M RREETOBERER
B AR S TR T A AMIS /T 2 R 5121

ATF DN 7 v a VRBE KBS L L ERH L, NT7
T aREOFMIE. K10 ISR TLIRKR—VF Y TR
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TREBMETIT o720 FI 7Y a AR, EER ORI
WIMSRERT L7260, mINA TR EICEMmS T O/
EDNHBRTERLY o 22T, FHEEMDONT 7V a3y
BEENE Lo ZORBEER 11 1R

BEHRIFG S IEMW (API 5 I8BT4 Gp. 1) 12X, K
FALKE R A (Gp. ) R &K M TH AR ) —a-FL 74
¥ (PAO) D77 v a R EUIMES 2%0 M T 7 T a R
BUIpiab oo ) Fyl R R L. BRIREE % R0 45 B R
WL NE TG T DO ED &I XD RETHY 2 R4 8n
ﬁ\iu@?T(&V) N a mBIEEL kb, —T. B
P DY G IE M T A L—XIZENT B 720 85 2
7571%?&511&<&V)\ FEh I A IRE 0O R 12 34 N A3 3 ©
&%, SROBEKE ATF BSS T, EHFEAOBM
PO NT 7L a MR ETH D720, bIr T a AR
5 PAO L VI [ B fE 267l (High performance
base oil) # BETAHI L L L7

I V2 [ ] |

Friction %
Steel ball

I

Load

10 R—ILFALFA XU HBEOHE

0.03

25
=C
g ; 0.02 4
: =]
2% 001
oy
E ) I l
U-
Group | {rroup il} High
performance
base oil

M 7Y aRBRAERR

MTM RERIZT, T2 v aAbosh R EHEF L 72
N7 v a REOR [TEEREm] 2 @A L2 T
VB (F5) Tld, PG4 IS B2 BEAK
PR T AT ERRERL7 (K12),

£5 HLTILBOMAFBE

ATF-1 Sample A | Sample B
VIl O -
Kinematic viscosity a b
of base oil a=b
B " Hydrocracked ﬂ,H ich
ase oil type base ol pe onm!me
base oil
Kinematic viscosity
. 5.6 32 32
(mm®/s), 100 T
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Boundary Mixed Elastohydrodynamic
lubrication lubrication lTubrication

0.124

0.10 4

0.08

0.06 4

0.04 1

Friction coellicient

e AT -1
------ Sample A
= =Sample B

0.02

0.00

Sliding velocity

Severe <—)‘ Mild
[ubrication
condition

12 MTM BRERIC & BB (Y7L B)

Fo0 BTNV B TIER=—URTY) VTR E 5
i L, R TH B2 EH S THERM ATE-1
EREELAVELD (B183)s LALAEDH, #’(’Eﬂ%ﬁ%
L o0 —T -y Fr 7B TN T2 2 a1kl
LEFFmM RSB EON o7 (B 14), T
0—5—Yy 5o 7Bl i?"\V)l_FfMﬁt%<(Fzﬁ(ﬁflkﬁﬁ;E%)\
ST ThDLID, b7V arREBOFEEIINEND
ThbHLEZLND,

2

Ball bearing test

1.5

Al

ATF-1  Sample A Sample B

13 R—IART) L FTREBFER (4TI B)

Index of fatigue life (L10)

2
Roller pitting test
‘_2
= 1.5
]
=
2
e
k]
o
=
- - i
()

ATF-1 Sample A Sample B

14 O-5—FEyvFLI7RBER (7L B)

3. 3 BEFREBTOEERER
FYEFOEFIREOLH) 2, SIRDVEET TE E

FeflAsie X 2k L VIR BB B0 B i k1 i
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MBI ATF OF%E (HH #H7)

FHATHIENEN THLEEZON D, BEFEHIEHIR
PR H 5 L R LRI VIUE, B R COBEE T
M ESELTENTEDLD, TNHIEFEKIZ ATF OE
BWRECTH L7 Ty F O M IEEREL KT EE5130,
ZOMD ATF OFHERRICKE R BE KT T, €2 TS
Hik. 77y FOMIRERRRE ATF OFEEE~D
BRIz OO, OB FREEIREIC S 2 B
O MEN LS TFEE LT mEEE L2 TH
B I ATIVIEMIZER L7z,

T ATV E B L 72RO R B & MR T 57280,
MTM B % Ehi L 720 WEAREE 15 1283, Bkl
T2y TN BICZ AT VMR RINL 72> 7V C (& 6)
(. B S IR AT T CE AR SR R T A
CENTE, BEKEMTHLIZLEDLT, HEk ATF
D ATF-1 LSRN TH LI LM LT

WIS, U= =Yy F U7 HEBRIZBT LG TF D FF
flfifE R % RmR o Y 7N ClEHI > 7B L0 LIS 5
HRELMEL, HEkiM ATF-1 L Lo e -7 (H
16)0 T ATV EIH ORI 55 A5 T BY B 5L 2R 2 75 L
ThHeL W BRE TIC B2 A L sd, B
B HRAEREICB T2 BIRIMUR 5 2 & TR HFa
DI EARIAD D Z Dol

Boundary Mixed
lubrication Jlubricalion

Elastohydrodynamic
lubrication

Friction coefficient

——ATF-1
= =Sample B
——Sample C

Sliding velocity
Severe — Mild
“ Lubrication
condition

15 MTM HERICH 1T B EEAFE (32T C)

x6 HrTILCOMAEHE

ATF-1 Sampk B | Sample C
VII O -
Hydrocracked High performance
Base oil type . base of base oi
Kinematic viscosity a b
of base oil a~h
Ester type base ol - (@]
Kinematic viscosity
- : 5.6 32 32
(mm’/s), 100 °C
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Roller pitting test

I Sample B
16 O—5—EyFo7REBER (7L C)

in
1

=

Index of fatigue life
i —

ATF-1 ' Sample C

4. BIRBDIFHK

ZEMOBANS, TR EF C L ~Nve§
HIENETL e GIKHZET SEFIEA L2 EH
F5720120E, FIKEERTORER & 2 % 88 2 K55 F=
B OEEEmST. ML, wgfEofizh Lz
MALEETDH Do [HETEREEEN | 13K FRALR R ELIZ 1
NSRS [rtae sl | Z@p L7z 7
VB TIE FA7 IR L) IR ETH - Th k%
DERNMIF I ZHEFFTHZEDTRTDH 5o

240
220 1
© 2001
E 1801
= 160
;
= 1401
1201
100 4 T T
ATF-1 Sample A Sample B
17 BIKEAERER

5. BIKKEE ATF DFEM4ERE

5.1 #E M

DL EoBE R L. [EERE &) & 270 Bl
R V7B E ATF [ATF-2) 2L 72 R 712
ATF2 OWik% ATF-1 LD TR, 72, M 1812
T ATF L OB OB A 7R3 BRI b o
ATF IZ AR THER IRV FTE 2o TBY. AT
DORFEN IR R EFIET D, ATF-2 13RS
IR 2 TR I CICH AL S 3 ST %o Gl
FEWF M BV CILEIRB LR O ATF OB IEF 12K
BV LSBT EALT A EINE 2505, ATF-2 &
—40CIZBUIDHIELKIFIK L TV 2B720, KRG
L IR ICHIFTH 5o
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xR7 BIEKE ATF D4

ATF-1 ATF-2
VII o -
High
. Hydroeracked | performance
Faso ol tyre base ol basc ol
! Ester
Flash point (C) 194 194
Kinematic 40°C 25.7 12.1
viscosity (mm®/s) 100 C 5.6 32
Brookfield viscosity (Pa-s) -40°C 12.0 1.1
a0
L3
£ 354 ]
K
5;’ 3 4 fa.s) [
3
" 254 F ) L]
Z 204
k: °®
PRER
]
E L
in
=
3 T T T T T
2 3 4 5 i 7 ]

Kinematic viseosity at 100

1, —

18 i b & OBIEAE ATF ORIEILE

5.2 EFHRHIEE

AR M O 7 F I LT, A= x7T ) r7
B, 0—7—¥EvFrrRER. FZG FYEy 77 # B0
FERTRT D TSRO ATF-1 KD O RIFTH 5
(®19, 20, @ 21),

5.3 ZDOthDMEE
ATF &L LTRDOOLN LFHERED MG R EE LT 8 12
RYe OV I TvT Ty FRERS Ty FHDENT Ty
FYERBIZTE RIS TH Y . MEHEA S D ATF LT
MEECRBIF R R 35 2 L2 AL,
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0.51

Index of fatigue life (L10)

Ball bearing test

1

ATF-1

ATF-2

19 K—IARTY L TREBRER

Index of fatigue life

Roller pitting test

1

ATF-1

AW-2

20 O-7—-EvFr7HBRER

Index of pitting resistance

FZG pitting test

1

X 21

R 8 ATF-2 DFEMEAE

ATF-1

ATF-2

FZG EvF> 7RBRER

Property Method ATl-1 ATI-2
Anti-shudder performance JAS(O M349-2012 mod. h > 1000 > 1000
- ; JASO M348-2012 - Iiqual to AW-1
lorque capacity . - -

JASO M349-2012 mod. - Ligqual to AW-1
Friction characleristics JASO M348-2012 - Equalto AW-1

S = z
Thermal and oxidation stability TISK 2514 (165 °C, 150 h)  |-AViscosiy (100 C), % 10.0 5.5
) ATAN , mgKOH/g 1.6 1.5
Shear stabihty CEC L-45-A-99 (80 h) AViscosity (100 C), % -7.1 0.1
Anti-foaming propertics ASTM D892 - Equalto AW-1
Anti-wear propertics ASTM D4172 mod. (1800 rpm) Wear diameter, mm 0.59 0.57
Anti-seizure properties ASTM D2783 LNSL.N 618 618
Anti-corrosion and ASTM D130 Pass Pass
anti-rust protection
Miaterial compatibility ASTM ]:)-1?] Pass Pass
JASO M350-1998 Pass Pass
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5.4 £H# - REMA R

FFEIZ BT, B ATF O AVE#E % i =8
A7, FEHE AT 2=y PRFEHI L BMFANERHE D F
LTWa7%, fERFEROHEEE I BT, BN
RMFESEL EOMAEZ B LT 5 2 LR L7,

5.5 A EMAEE

FF #4 70 AT 2=y MZBIF 251 FRAIE L+ H 22
WZRT A, BASSTHIHE RIS T 10% SR L v 74K
WAEKDLZENTE, 2=y hOEEIL, O WTITHE
DEMRBACH N 2 DR EINT,

Conditions

Gear :8th
N, :2000 rpm
T, (100 Nm

mn

Oil temperature 40 C

Loss torque [Nm]

Better

4

ATF-1

22 REMFATERRR

ATF-2

6. BV

DL _7z &9, el B LU= 27 )V 5
WOBAIZEY, BAK LD R RE & 70 5 98 57 5 a7
BLIOGIKEOIKTE VS L T2 LT, 1
¥ ATF 206 QI 2 RS B 2 EB L 7o WK EE
ATF TH» 5 “ATF-2" &, ¥ ATF L L CHEHE A%
WEORERI L THY) . AT OBBRE T K& EE
S5,

BT TORRZELHIIC, "M T Yy FEONT »
A3Ivya i AT HEEEZR—ZA L LTWAE AR,
ATF-2 |2 H L 708K E LB IEE 0 F @ T RBIC
%5\3D I FE ] LML, SR THAS) EV
=y MHZV—FICHERZEM THEEVZ=y FD/Ny
T —RE— Y O EIE FHHE A ) B A 1 3m B A
FFICEELRIBEL o TC AR, RMETH 5128
HOWEE (BURERED 3 L3570, REETHRAL
7B O BBARRG FEA L & % 57 75 d O 1A) 1% T 373 A F Al
3. SHROBELE R TLIEFICH N LEMTH S
= 3

SGtad. HEKREILSRICERT2720, FFU A3y
T arORELRDLRER LEMEERL, AL -0
A VRO BASS & AR e L 72\
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