A
=
V,

B85 R R T DR E5R

Systematic Survey on Continuously Variable Transmission for Automobile

LR AEF o ao

Es

KORWI LY ZRRAE UK B eI, bHEDBEIEEXDHFEMEG I IV ZEMT 548, BRIy
FNEZZDZ(ICORIFEMZEE LS BHITTER. ZOEEOBRECSVTIE. HiliEHLFEfiDEZHFRH
HSEUHL. FREBESEHFHULT. TNSEXRSEI HICHRBEFEERIARMD B BEL TEERH
dolc.

1970 X, bHEDBEEEEXFR CREERBERREZMESERELUT. JILVICER U CAREREAI SEU
2EELHRAAMEEBA TV, FETERSAN—DIEINICKD, 1 —I—RS4LLIETILYDERH
LRI RIETH o, ZOHBOAATHBICBVWTERSEBEERZT RE X FHZEERE (MT : Manual
Transmission) T&Hb. KREMISE TER CTH o I BEIZ:&ER (AT : Automatic Transmission) [EBAMIZT
FECKESHRET S ADH CHAETNTULE.

CDESBEERND. EFROILDRDERRELEIC & > TRRER ZIEBMNNESRIARRICHIE T 5 Z & THEERE®L R
BEMEDWNEZTEHEEL,. TSHICRY—LAVATEGNEBUWERICKDIILYDA —I— RS 1 J{LZ2FR
I RIEEOBEFEEEEE LT, B (CVT : Continuously Variable Transmission) OEA(LIEEE S
n<Tuic.

CCCRBFEODERELVLTEEN ST ILINDHEMHBITZERDE>THDE. 1886 FICHTMLS—
(Daimler) #th' S EREN AR BEECHS TFEBZREHNEIZE U, 1886 FELIFI. 1884 F(CEE
ICERBHERFERIN. SSICZDOFIO 1769 FICEKIEHBEFRAINLD. ZNSOIILTICERES
MBEEINTULED e, DEDEREEIS. 1886 FELIED ULV ICHIFDAAERICE > TRUTEREFLY
SELFHIEEREL U THBE DI 5N,

HRPOEEEREETEEE LTI, 1897 FICKEU—XX - E—5— - HV/\=—(Reeves Motor
Company) H'5 Reeves CVT Transmission BEXRENfe. COEEZREICERSINANIL MEIEET L
DNV RICARO IOy %RV NTHEUCBRTH D . ZOMEEEICE D <MANFREFINERE L
T, BAITHIAREENSOEANLIICHIBETESF,. TIEHSHEATITo o —AT. FHTREHEFTTH)
SHTOIVVICEAENE 1886 EDHTH 11 Fi&THhd 1897 F(CKRETEETREEIBH LIcIILYHE
BitENfcEVWSERREF. JILIILKDIEBVNT. SH5H 130 Faih SEEICEGA EZREE O BT
EHFHENTVET EEEKT D,

1958 F(CIFERIL VAN PRERTREZIEE U ILIYDF S VI TERALEN. 1970 FE(KFTOD
B Z DEERZEMEARZIC V NIL MMEH 90 AAREESI N, TOT EIFEERETREZEE L EERAERK
DERMITEWVNZ D,

1960 FHh SEELTREICLDIILYDOENMERESLFHEEN, 73— 215—H—PSU—BICEHT
Nz, UL UERIL VAL MOIGGEMVIBEDOHIKIEVWS FERHNZEERICEKD. EXILVANIL FREBERE
EEDOERASEEHAKEHIREN 0.8 LETTH 2l ENS. INZBHUEIILYDEEIFZDEICKRT
EFo . BEETREICE > TURE MNVIBEFRREFEITSNEVW_EBOXREFHMMEEEE L TESIEDT
Hofc.

1970 FXICAb, 55D T7V « R=)b=% +- FS5VAZ v ¥ —(Van Doorne’s Transmissie b.v.) [C
& TERE VAL COERAR. RALERERUEEERDES. 1987 FICHFVDERE VAL FRUEERE
R THD ECVT 2HEH LI IV DEEHELTETHNEHT RSt SUBARU) h SRS Nz, D
ECVT ZERYFIY—0 & LT, BEEBEA—N—EBEREA —H—(C K DBERTREDOFHF(S A SINE
HANEEATULID T,

1997 EHh SOIIRICAD & REREFOEEREXBEHTREEDETRA ZHRE T IERTRENE
BUIce AWML BERRRNAKEOEFRE 2.0 LETEAL., BEERE U TEERDEE TS T ML O
VIN—=F—DFEAEN. JILYDEFHIEMEDED TN T, BEEZRED 7 VEFHIEMEHERE LTV BFHA
THHol.

Z5ULT. ARKREDEEI A0y MUAHIE BT REDETFZEHEHEDERWRICKD ¥ 1 P OEEENIS



HlEPHEIEAHEZE DMK ERT S 1=v ;. Hyper CVT (HEBHEKXHHRE) FEEL, DT
RIVF—ZRETIAREREEZOIRIVF—ZEEE DB TIEA 59 1 PORICEE S NSWMERET RS, C
DN ST IVVICSIFHIEER I RILF—ZHEHTIERIEE U TCTEHESNS LS ICHEofc. IV DEELIC
WIS DEERETREDRIRISES . VKV KEERTREE SN ICEBFTREEBET RO EEMRBEL TV,

2000 EFERICAD EFMMEEDT 27 IV 5y FRZEER (DCT : Dual Clutch Transmission) B'&I&L
foo BEEEREICEDTIRERI- Y FTHo e, FEEREN—ZADFITEHHETIC &K > THER T 5 EE
Dfcéd. BREHMPEREBOIKICEBFEI= Y b UTERERELHS I 2EBTEREE Lo, T
EBVANINET—U—HTERHZGEET 2EEHERCEZEE L T BETREIL. EEDHISLMTET
BHEGETIEEESEXNEHTRECT 1 7ILISy FREFE LB LT, mEDRL. FHEHSZERF>
TL\eo 5 UTEBRTREIIRERFOEEREN BETEECHRMAEFDT 1 7IVI 5y FREEREE DE
RIFRFERDILIF TV oI,

2007 FLSOFERIATIZ. &8 VAL MREBETEKICHVT, HEKIEZEAL CANIGERZEBRT
DEIEZERNHRZ EEIBE Ulc, CORBEHKIEEANEERELIBOILXRICOH TELEHENRDOA LY MNVIBE
DEKXICHEHMUC. — A THEEBZEAUVLLEVWAY VY — RRBEERETIE. MNUVIBEBADRDICE
BVANILMIRD>TVFzAVOEBAEDHIEKUTE.

2009 £, DHEDEERETRECBVTV F oA UHEBEEINTLURE. |EZRED NLOBE(FRIARE
BHERE 3.8 LIS AMD 380 Nm FTEAIN, BETREEOFHEESLIIH 1,000 FaLkb, BHE
HEEE UL TOMRIEZERICDTH S,

2017 EH 5 OEFHATIE. BEZTREDGE NV RUERIE I EEHREXBEHTRELT17ILIS Y
FREREERAFOMBHEFS. 2021 FICF I IV DRESAETE— RTOFITEMEIF 90 % &iF
MUl

CDEKSIC, 1987 EHBIREICESDFTTODH 40 FFEICHOI=S#E U IcEREICAIFERFEICKD. bHE
DESFEEERHNECCHEEHEERKE LT, SHERTRERIERPOHSEICERLTVS,

BEBFABETE VA MREBEEZDRERU V F 4 VRABRTREZATHFHEE L. 1 HOHF CEASTNE

O P IV EETRE [ AEWRAE Ul

RE. HROBEHEERERIE 100 FIC—EDAZEHTHD. JILYOEELIFRE Y FTHEH. AR
DEEL/IN— M —E U TOEBEZDREIIAEEEHEZDZ TV, SRR ESETHIEERTEM SN,
Bl & OEMIGRARERARE TS I DEERTREDZIRICDIE i, SEBROLEBEEBETE—5—. HEK. R’
G, IERE, A VIN—F—PN\y T U—BIR—I A FOFMIAFEICENENDZETHS S,



Bl Abstract

In their pursuit of continuously realizing better automobiles, engineers in Japan’s automotive industry
have relentlessly advanced the diverse technologies underpinning vehicle materials, components, and
units. This evolution has been characterized by a persistent history of engineers seeking out seeds of
innovation from across the globe, or cultivating their own, and nurturing them through long-term, steadfast
research and development to bring these technologies to maturity.

In the 1970s, propelled by rapid economic growth, Japan’s automotive industry grappled with the
problem of harmful exhaust emissions from automotive internal combustion engines. Concurrently, the rise
in female drivers made the development of easier-to-drive vehicles an urgent necessity. In the Japanese
market of that era, manual transmissions (MT) were the mainstream choice for automotive gearboxes.
Automatic transmissions (AT), while dominant in the US market, were found in Japan primarily on large
luxury-class vehicles.

Against this backdrop, the practical implementation of the Continuously Variable Transmission (CVT)
gained significant attention as the ideal automatic transmission. By maintaining the internal combustion
engine in an optimal operating state via its continuously variable gear ratios, the CVT promised
improvements in both emissions and fuel economy. Furthermore, it offered the prospect of easier driving
through seamless, uninterrupted gear shifts.

Reflecting on the technological transition from horse-drawn carriages to automobiles, the first manual
transmission appeared in 1886 on an internal combustion engine vehicle introduced by Daimler. Prior
to that, electric vehicles had been unveiled in 1884, and steam-powered vehicles invented as early as
1769. Crucially, neither of these earlier forms required a transmission. This history underscores that, from
1886 onward, the transmission established itself as an essential and indispensable power transmission
mechanism specifically for the internal combustion engine automobile.

The world’s first automotive continuously variable transmission was the Reeves CVT, announced in
1897 by the US-based Reeves Motor Company. This CVT employed a belt constructed from a leather-
and-rubber band, with wooden blocks fastened by bolts. Owing to inadequate durability, a limitation
inherent in its material strength, this design could not withstand the increasing output torque of internal
combustion engines and eventually vanished from the market. Yet, the very fact that a CVT-equipped
vehicle was commercialized in the United States in 1897, a mere 11 years after the manual transmission’s
automotive debut in 1886, demonstrates that the technical merit of continuously variable shifting was
already acknowledged in vehicle manufacturing approximately 130 years ago.

In 1958, a vehicle fitted with a dry rubber V-belt CVT was commercialized in the Netherlands. By the
1970s, approximately 900,000 of these CVT-specific dry V-belts had been manufactured. This milestone
marks the dawn of the mass-production era for passenger cars equipped with continuously variable
transmissions.

From the 1960s onward, the dynamic performance afforded by continuously variable transmissions was
highly valued, leading to their adoption in formula and rally cars. However, constrained by the inherent
torque capacity limits of the dry rubber V-belt, this type of CVT was only applicable to internal combustion
engines with displacements up to approximately 0.8 liters. Consequently, vehicle production featuring
these units eventually ceased. For CVT technology, the issue of insufficient torque capacity thus persisted
as the second major, and seemingly unavoidable, technical hurdle.

Inthe 1970s, Van Doorne’s Transmissie b.v. of the Netherlands made significant strides in the fundamental
research, practical development, and production preparation for a metal V-belt. This groundwork
culminated in 1987 when Fuji Heavy Industries, Ltd. (now Subaru Corporation) commenced mass
production of vehicles equipped with the ECVT; the world’s first practical automotive metal V-belt CVT.
Serving as a critical benchmark, the ECVT propelled CVT development by automakers and transmission
suppliers from a nascent, experimental phase into a period of intense and rapid advancement.

Upon entering an accelerated phase of development starting in 1997, a new type of continuously variable
transmission emerged, conceived from the outset as a replacement for the US-originated planetary-gear
automatic transmission. These CVTs featured an increased torque capacity suitable for engines up to



2.0 liters in displacement and, in a first for the technology, incorporated a torque converter as the launch
element. This era also coincided with the full integration of electronic control for CVTs, mirroring the broader
trend toward vehicle-wide electronic management systems.

Thus, the synergistic combination of electronic throttle control for the internal combustion engine and
electronic shift control for the CVT enabled the precise, nuanced management of tire driving and braking
force. This gave rise to the Hyper CVT, developed by Nissan Motor Co., Ltd. Situated between the rotational
energy of the engine and the driving force at the tires, the CVT began to be regarded from this period
onward as the central command unit for managing the vehicle’s kinetic energy. With the advancement
of CVTs designed for automotive electrification, the technology was poised to chart a definitive course
toward supplanting conventional automatic transmissions altogether.

The 2000s saw the emergence of the dual-clutch transmission (DCT), a technology with European
origins. Although a later entrant than the CVT, the DCT’s construction, based on the parallel-shaft gear
train of a manual transmission, gave it inherent advantages for increasing the number of discrete gear
ratios and widening the overall ratio spread, positioning it as a direct competitor. Furthermore, CVTs,
which rely on metal-to-metal frictional contact between a belt and pulleys for power transfer, suffered
from a comparative disadvantage in drivetrain efficiency against both planetary-gear automatics and
DCTs, which utilize the positive engagement of meshing gears. Thus, CVTs found themselves engaged
in a three-way battle for market supremacy against the established US-born planetary automatic and the
newer European DCT.

From 2007 onward, a period of further development saw the successive introduction of compound
CVT designs. These systems incorporated a supplementary gearset into the metal V-belt drivetrain. This
integration of gearing contributed not only to a wider overall ratio spread but also to enhanced transmission
efficiency and greater torque capacity. In parallel, for conventional (non-geared) CVT designs, the
practical adoption of V-chains expanded as a replacement for metal V-belts, primarily to achieve higher
torque capacity.

Following the successful implementation of the V-chain in Japanese CVTs in 2009, torque capacity
expanded to 380 Nm, making it suitable for engines in the 3.8-liter class. Annual production volume
subsequently reached approximately 10 million units, solidifying the CVT'’s status as a fully established
and legitimate automatic transmission technology.

Entering a phase of maturity from 2017 onward, CVTs attained parity with planetary-gear automatics
and dual-clutch transmissions in both torque-handling capacity and overall ratio spread. A landmark
was reached in 2021 when the average drivetrain efficiency of CVTs, measured under standardized fuel
economy test cycles, achieved 90%.

In this way, through roughly forty years of sustained development for practical application, spanning
from 1987 to the present, the continuously variable transmission, cultivated by Japan’s automotive industry
as a novel automatic transmission technology, has achieved global market proliferation.

This systematic survey is limited to V-belt and V-chain type continuously variable transmissions. The
toroidal CVT, adopted by only a single manufacturer, falls outside its scope.

The global automotive industry is now navigating a once-in-a-century transformation. With vehicle
electrification advancing at a rapid pace, the CVT, long an indispensable partner to the internal combustion
engine, has reached a critical inflection point. The diverse technologies inherent in CVTs, which integrate
precision mechanical components with sophisticated control systems and were honed through complex
vehicle integration, will undoubtedly find new applications. They are poised to contribute to the ongoing
development of key electrification components such as electric motors, generators, reduction gears,
power electronics (inverters), and battery thermal management systems.
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A H =X LR BB RAT HENRAT
Vo iEE KBEFzA¥ F = A VI & B ERARET
Ik ZETA-MAXEREHT
NV BWAF x4 D7 v & Lig A LIRS BRI FzAVRBIVELEYFi FYELE Y F @i
FVYALE Y FOREL F A/ 4 X600 EENR
AR ED (o (B B8 D R AT IR BT
EEMEEREL EyFo—s v 20Ri#Ek
{EERER EMRF AV vy FRERF AV
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K42 BREREOREE X A BN EELMERRET — 3 ~8Bam%k 2/2 ~ (@K [1]1~ [55] £ FHICEEIER)

Ny 707 L— Rt

— 1990 2000 2010 2020
1987~1996 1997~2006 2007~2016 2017~2025
Ho&H ZREAA hnEEsA FEH FLEAHA
BRI P oS EhLoBRIE EYEL TEEOLK EHE(LOEH
ELMERARDBE  |EBVALEVF A BRVALE B8 a8y Me NVER EgE b 54805l ERVAN b &Y —TRRDES
_ X HRERTEGEE LEFHE EEVAL ORI RS VF x4 ¥ O VF x4 BB
FLHRART—< ) . .
1EEhE (ATF) CVTEREBHDRIR NVOE % 3SR
« 7=V
Y —7RMA FRE20LTYSYAT-Y HERE 7 —Y — DS CVT7-W/RR#BNY T—%
RET 7 AF v — i RBERET IV AF ¥ — HR KE7 v IuE
Y—THE v—7f 11° 85 X —2—A/BDERE v—7/ 9°
¥ —7 il FAVAMES—7 v—7H9° QHEY—7
2774 R=NRT 54> K=k —= v J%RERL
R—=IWRT 74 EERER F—LLZR/A—5—LR
- Bz FrFEERmEn—S1t
- fEBhid (CVTF)
il - Rh0F ATF O 5F{f CVT=Him(NS1, NS2) {BRABECVTFoHT F = 4 >~ FCVTFIRMH
CVTEH# CVTEHiM(CVTF) HCVTERH
2 =D CVTFOERREBICRIZTHE SEMAERSE BREEBTIRXF v — &y
7V avistt = uEENh
R S ERMERGRHOFEE
- BEX Y 7=V RREX Y RE A E W ERIR I EE R £
WAEE /R — = J e 3T 2 ERISHEE EEOES VAR E
X/ 4 (B
- EEBFY 1=y FROLEAERE
- BIEEEER RV T = QREEEEER
- LEF vEEER 1st Gear + CVT
- BAhSER hEEUEDEN S5 E
- SRERIE AL T
)G 2 HEREEROTRZR BEXASHEY R T L EMRMEYRT L CVT7-W/REY R T L
ABETAANRER 2AAY =7SOLAR Pri-Sec7'— U & E E 3§ SECT — VY EARESR
ZBRE—RBEAR BEE NV TRF A —
WITHIBEY = 7SOLAR
Pri-Sec7'— U — i E3R 3L H1
cFANRYT
FiZ MMEXYRYT MEFVYRYT RBERX VYR T REBHERL RF ALK T
REbOaS FEYPRY T [REh2rt R — b EhE-FIER
idle-stopFEENIA M LK T 2rt R — b MERHA DL
TREHIER
it AR — b [REM2rt R — M EK
BE A= FrAUEE 1.25(558 Fr—VBEBR—VEYT FANRY T WEEFIRE
BE idle stopEEEK> 7 idle stopEBEIRY 7HE
17
FEM&RiE{L BNV Y 7R RE(L 7aY b F7LEAERE
NV 7 —ZABIEREL EEHN—REEREL
- BRI gt
B FANYG =5 L R(ZAR) ABAANT—F EHBE ORI
FANINYGET 4~
Jr—0— ABe—%28&5—7
{EBmY + —<
SHEL NVEE Ny 7NTL— MEERL B EHEMBED -27%ET

Ny 707 L— R

BEERE

ARG DRI LFRE
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72 (1987 4, Hyper CVT) o BBI DA I =H V4
B L N— L o, DB BETHIHAESX TR
AAT =) —olfEY o —12E XiEb o7,

4.1.2 HlEER

I OFAMFFELE BEAE O H B i 2 X i
DI eI EEEREORAEZEFIZ, Sy
b, BEEBBIC bV a v N=F —F 7z 4
BB oYLk, ETHIELOEE KT M T4 K0
T —HERICHEO K SR BRI DT ASEEA ZZZ &
Tho7z,

1997 4E 12 L & 7z Hyper CVT 2, d 27 2
YON—F — R BEHERRE S L CTH V. 2 ONBRERO
S EIIHRGDO 2L 7 5 AHIBD MV o Fme o
7oo TRV AL b E L TRIERO 30 mm E)S
BIsE SNz (BRI Ti1d 24 mmiE) . ZLThL2
BRERICEN, B VAL MES—) —FEM D
BEEARI DR & 2 AL S e, VEENIHN O 7R INF
2B 5 B AL e HEA 720

BRI S L2 & BB e b i ]
BAEEBERE R AT 5 & 3T, s GRS T)
S TFHEHBRORE L RO Nz, 29 LTHEEE
HHETH Y %035 6 BAHBERE % Ho b O FEHL S
72 (Hyper CVT M6) o PLBE, Z o2 #FkRE I 8 i#
U EFETHREL Vo7, MBS AR o 28 il i 1
BRI HEBEE#RE, B S 0LlEks
Fio 1 EHEDTRETH 505, KT A N—DRD 2k
T4 = WHET 4 =V ER BB O
MWIEHLI NI,

T/, EEAAMRIIMA O HE A ER I E X b D
WMEMNTTH o 72720, 7 VIERT HICH0) 2
—v MekoH 4 X2 REL L, T3 MMET
b EDRD SNz, Bl 21X Hyper CVT Tid, 2= v
oK R 4 HEBIE RO SR, SEDFICEEL
7o &) Bl HRE 23B % o H B L O Fr 28 MR T UL
LT YN — ANOBAFERRED 5 5 22 A S
N5, BIETH L MEEEEDORIIL, FBATLA
HBh A #2055 8D B 22NN 2 BB - 720 T
IR AT TH AR L V) REwzd, FH)
RS EIE R W T TR Sz 7 v~ ~D Bt
EHBEOBERICH 72> Td, SHI2a vy MEod
GHENHE L 726

FVZ Ay N=F —DRFRERTT AR M
X, 81 % A5 61 % F TR L, HEEAHEO LR
HAE (=21 mm) ICEBKL72e PVZ T N—F —DW
EICIZEBI ISR N S 720, AZER R o B 7
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TR AL B 1 T & - 72 A CFD (Computer Fluid
Dynamics) AT 12360 &, WARIC X 2 By 1 fmaE w3
A% HRE L 72k PEsi# /AR 3B 7€ S 7z,

O L)AL, DIk, B EE A O
BEHRICE X DL, OF ) HEEEKE Lol
REZBTCWSRHOBTE N 72572802 5,

4.1.3 REH

M OFMARKOREIL, PV 7 HEHA, A
WIRDOPLRAL EAZENR DN L TH - 720 MEMICE
W RS AR IS B AR I X b B REIC %R D
RO TWeDS, RN CIIMEICHBZEEE LTo
TREZR TV o7,

EHBEOIEAREREL LT, ROOLNEL MV IR LE
IR % B VAR ER SR CHER T AR D EA
720 BARMICIE, AT E LCideE Vo b
DIRERFR O] b, F 72N LIRI I BEHE AT L
HTWHETHLVF oA YOERMETH 720 &/
V RV b ofEERm EIowTid gy oy
V¥ P T4 A% A(RESD : Rocking Edge
Saddle Distance) @ %A LAIK E C HBAL T\ 5,

T O 1999 4E1C K 4 Y B> Audi \ICHRH S 7z
VF A & 2009 4FE2 5 F L E LA S TF
Ats iz 2OV F A Tk, 72 v~ofEmik
NOHRDONLHHRVEERZRT 5720, A7 —
) — OB ROT A FL—u Lg%
HRER 2 i SN Te F2BMIC X o TIT B
BONUDT VI r— 20 FIET Y — bSESh
DB L H o720 IS 200BMERETHH L &h
5, BMEEFEOENFREZM LEED720, Z0HK
bV F A YORFEREATYS 72,

2012 4E @ Jatco CVT8 HT I21& V F = 4 ¥ 238k H
BN, PV IE=EIFI380Nm THolze THLIHI
300 Nm 22 5 MV BEROEEZERIIZV
FrA VHPEBFL TV o2, ZOFRIZIE, &8V
NV FTRETFOSNBCATETY 7 ay (374
SRV AV ET =) — OB ] BIR) S
e, EH MV NIRRT 5 2 V< B
o7uy s FTIE ETEL #Htkozo0
BB ZHFE LS CRETH o228 D b,

F 7o, mEREN LD DITHERAEEEORED
HEATZ, FANKYTOWI EIZ2ODKR— F2dk
F7zA A VAR YT (HBIHEH TR 2.2 20—
& — (M2 FEE S 50 H) % [Afih FICE#E L 72K >
THRERES Nz MBI BB DR Bl OFF I
BRETHY, =) =W ET B0, AV



R FEEEEMESEREN L, A VR TD
BEZANVF—RAMEER S 72012, EIE P s &
R Qruge X I T HH—DF A VRV T 2T
LN EZTHPE EINE P g K OV/NERE Q wa &
T P row HOKIER Q taree X FTHT 2R T D
RETDSEATZ, BB IOF A NVKY T OBREHMIZO
W, NERBEBIASIEIEBRE) § 2 A = AV F A VK
Y7l BE)E— MBI LEE A A NVE LT T
BETHT 2 HANETREL Tolz,

C O], B 28 A AR NI O VR BN % 5 B HL DS &
FIFREBUCE A7) 7Y a v DR D AT, Ve
DU DWTIE CFD T3 #EA, Ny 7 VT L— |
EIFEN B WA 2D &) kAT SNz, 74
bH 7 IV ONGERE, JRERFZ 350 2 VEBY 0O 1Y
LIRN AN 52 LT, REEERIC X 2 7EBH D7 &
B CTRETH 7V 2 3y MV RIRE N,

ZRILIROERACIE, BBV XV M RT =) —
ORIV F oA Y ROT =) —DLKEREBAZE O
J & 3RS, R B LY & ARG 9 A ok RS
DEREIC L > TEHE Nz, 9 LT 2009 4EI2HE
JI L E N7z Jatco CVT 7 Tl&, Z@#IEIX 7.3 £ T
KL7,

B2 IV OEBLRIG LK R, < AV NS Ty
FELHIZ Jatco CVT 8 Hybrid 2 OF Hybrid Lineartronic
TH 58 239 b & L7z,

4.1.4 MR

KB O EAM IR, RENFR LMD LT
5725 Jatco CVT-X Tlx. BREFME— FIigB
BARERFEDII0 % # R VI MEND B,

BAEBEASREE X — ) — 13, ShDANCERE Sz
2=y FOYREBEHIT, RO ) 2=y
F OERLE DT,

RN LD, FHERED MV 7 3 N —
F—NDT Y 7Ty Tr Ty F &GRS 5
MOBRIHEATE, MV T Y N—F — DK OISR
E. PRSI O bV 2 IR L THRL 2 V< %
e, M S22 L TH D2 RERFLHMDD &
VI EZHITBWTIE, FHERED S 75 5 X R R
BB & B AR I O g D) & ¥ 12 % kN T
PR E NI,

GERVARVIEDADIZZALEZHMYRL LA —
h—lx. ZORTT 4 TR A RMET A2 LR
W B FRNIE T A B s R A R A AL L 72
HAKIIZ 13 2018 4£0 DS-CVT % 2019 4 D-CVT T
Ho72

T ERB VARV INET =) =Dy —=THIION
TOHRFEPER FBEM T TREIA TV 11 °i,
BT 9 S~ L L. S 5129 o—EMIE L i
EEBAILLET =) =0y — TR IR THD T
FEHL I N7z,

VF oA v ORMILKRICB T TEBRINC S %
BRATE VFxzA DY ET—) —HTM O
i, £ VALV EOZ LAY MET—1) —KEH
DEEL Y BTV, VF o A YEHOERIN
DEMH & LT WIERER 72 & DAL 72 Bt il 6
WAL, TV F o4 v OFREEREN EDz0,
HEARYE v FoOR/MUIZIIT 2 fThbh/-2 & T
(F8 = F7—=F6—=F5) . ZNV~DE L% DLEMRILA
AT,

VNIV M T RD

I 4.2 51 mmomsas

e B 25 B D 25 AR AR 1.V BLINTH & FEo V N
FERRVFoA e, ZOERMICHEMMS S V R
7 —1) — TR EN TG, MR HRE A S
NEZVRXVMNEVF oA VE2RRIITRST 5L,
UTFDIHNT% b,

(MVAXILE

(D DAF #1:# Variomatic (2R & L 7z#z23 v R
i s~V b (1958 4F)

@ &L E AR Btk &4 SUBARU) #1#
ECVT ICHRH S 7-4)8 V ~v b (1987 4F)

@) ZHIBEM T HEMASHE A-CVT ISR S iz,
NV F— bR S B o EASBHIR L b
(1990 4E1%)

@ RHBMF TR S A S A E SN &R
VUL k(2000 4E4)

® HRXE&HEY —v 45 v 27 (CVTEC, %X &4 T
A DT NV—TRFE) POEEINT T V
A~V b (2000 4E1%)

@VFIav

© $aA HBYH TR a4 (BIA X ki aatt) 8
SCVT IZHR-H &7z Borg Warne #L# V F = A
> (1992 4¢)

@ Audi CVT IZERH s 72w — 27 4L (LuK £ 3
Schaeffler #1) 8 V - = £ > (1999 4F)
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421 #&ZiXVAXILH

B4 41 1R L 724230 V BT T A XV M id, DAF
HE B o 48 B 25 A% Variomatic ISR S, 2 KD
NV N HRE DA K 4 STz, ZoN
Vs ORI a2 7 EFER B NEIRO ILER DT
ENTBY, 7= — & OFEmER % B U3l
%2 T2 ERD 72, NI EROr 75—
I— FHAHBMRITESNTB Y. NV N o&AR %
SHLTWz, ZON)V MEEIZBIED 2 HHER 7 —
Z—IZHRH SN T 2 B HAEH V B~ b
DHOLERETH 572,

COBWA N =X LD E LT MV RETON
WEED D 5720 T—1) —HTOEMBIRESS 7T —
) —IZB &SN MR E TORXME, ~Nb M2k
PEF O WMEBLEACDI ) LM X 2 BDNET
AT B0 ZONERIEEINOEZ T IIHETH D |
ANV b DI A% HEFES 2 72D IIZA 2 B D22
PEELHEEHRETH o720 ZDL) BNV D
WYEEC X BB A = X 0% —EHE LT,
Variomatic DNV ME A N—Z0F 9, HEHLD
KRBT VBB EIN 2BBHED 2WEA 7 —
7 —HOERV ANV MIBWWT b RO 25 E )
BHEhTwb,

4.1 Variomatic (Z¥RA & h 252X V BTE I L
~JL ~ (Bosch Transmission Technology B.V. #21)

OV AU ME, DABETIE N Y F— bR
K ko T bR HE . ERBEAEBEL L LT
FHbs 7 (K42, ®43), 1994 FFITFR SN2
HIEEPE T MR S A - CVT Tid, V BRI =
LRV M, =) —WHRDAT AN "RZTET
VIBETY Yy 7 2INZ TV A 2R Sz,
W& T AN E LT MR EICHEL7Z2T T 3
FOMEMHLTBY, To5~XV M EHLTw
7o LLZOHA VXV MIBWTHTLADERST
IR EAEZ 5720, HEAHEL=y P& LT
BTNy 28O — AT E N ZEEEEN O
sy AR S 2265 & S LB - 72,
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Lower arm

42 A-CVTICHASN=8XV NIV ~ORER

PIIRDERA D

7 BRI
HBHE S A

Actuator Gear

Slide Key
- Primary Pulley

Dry Hybrid Belt

44 ZBRVANILSEEHLA - CVT BRIBOEER



441%, ¥, VXU b (Dry Hybrid Belt & #id
ENTVD) %R L 7z B 28 b o0 28 s oD A 3 [
Thb, BHABMTTH LA VARV NET—1) —
AR 2 T ST w i do 2. T hb b
HECIMEZ DLV AT ATHY), BEE—F—D
MEZ MV ICE S TRATA R T =) —2BH S LE
B2 o T2 2 22990 %,

422 TFEVAXILH

WA, 1987 SEICHE AL SN &I/ V XV + D56 3#
WREEMHT D, H451388 VAL FoliEzRL
TWwWh, BEIh) v r7e, VR f5o 4 )8 3
DIV Ay NTHEREINZ, BEY » 71310 BlcEA
HGhEOLNTEY, 2HOEREY Y 7iZZ LAY MO
AEAEOMIED? SMARTNTe T A Y FOWEIZH

46 7—~NIh-IET-Trpr F=x@ED
FEPAYERT (45/2H8 55-006783)

20 mm TH Y, EFTHMIHERE L CERQGbESN
Twize L XY bo EEBIEFIZIROMNER & ME %
B LTHY, BiEACHETSZL AL M, 7= —
B OEHIRE TR AV ISALE A2 B LA > Tz,

EMBOLNT, VY Z7OMBEIZ6E» S 12
N, LAY FoREIZ 18 mm 25 1.5 mm -\,
Il AV FOEIE 24 mm 2*5 30 mm. 28 mm &,
{23 MV RS U Tl b S N7z, MBS HbgE~
ORAAEE, &JF VNV M AmMERE SN Twiz,
ThbbZ VI OFERIZT L X ¥ b oMK
DN E A X oNlE L Abe s L9, MmEE
BRI AR TR TV, 2, &8 VAL b
(ZHEAT AN L TR R BB RIS IZ S hTh
59, HEATHIN & o THIMZERORZAL D L 2
L5ThHo7,

4613, 1971 4EIZ 7 =RV F-TFX¥T- 77 V- F—
WAL o THRASNIZER VAL oA ET
Hbo

B A7 IR B I BT 5 5 BBy =L 2~ b
FEMEERL TS, BB ¥ 7 OEEREIEA T
APELTHREENTVAZD, FERBELIT—FLT
W\,

i BRI 1971 RIS HANKERFIR S 7z L R
Y MERTHZ, 1HOHERY) 7L X ¥ M THE
RKENTND LW nb. OMFERIEERREClEE
PR K HOWMENT Y AFFHIFETN TV e dh o
720 ROBBEIZ, &8V AU & E A B
L7720 LAY M) v ZNEMD SR ARA TR
W2 VI oolEEBIET 27200 UL L A
M EEICHASNGEETH -7z SEFHE LT
W, AEEER EZENICE Y2 libh WEENERE
N7zo ZORE, BIRY ¥ 7 QMR DSTE 5 MR T
Ehhoizizd, 2HOEIRY v 7E2 L XY MO
M2 SHAT 2HABERSI N WEREH) . Bk
V)Y TR 2HIBRET A T &R B S O BAFE L <
LUWEETH 7205 #EIFohunwilbk e o7z,

ZOM%, MEEFET= v b ERflio 7o LB E R
Ty @B/ VANV OETEEA 7 = XL EHHI
TWol, TOTHELADRNT, BEHEAESLTH
LEIBOIL A ¥ MaALoMiEx o L LT,
I LAY N EEICER & MR T A9 A S o L2
AL 720 29 L7z L A v MEIROZEBRREZ
T, 1987 AE D RPEREIE V )V b D FEAHE #1325
7z,
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4.7 Van Doorne’s Transmissie b.v. D&E V XJL k
DFZBFE (Bosch Transmission Technology B.V. ##21it)

B 4.8 13 AFZEBRE O &)E V XOu OSBRI T 5 o
fileDTL Ay b EHICFEVPMEINTED, &
R I hLoRFERNIE L7z, €Y RiRET 5720
IV A Y bOWFEIE 4 mm BELEE 20 FIRE
BE LMD R S 22 b, ¥ ViRA TR O A FENE A
5, ZON)V MIWRERE E TOERE 2o 72,

X 4.8 HIEREBEOEE VNI FOAER (Bosch
Transmission Technology B.V. #2fif)
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X491k, &E VAU b ASHAGA F 72 BB b
ONBIGETH 5o 1970 FAUTHIFEHIIES 7z
HERE A BT, BB VAR N BIFRERO DL DOTH -
720 FEHT 2 HEIHIL FRIEXTH o 72720, EEE
D FR HICEIES N Cwiz, &R VALV oK
HZE, WMEEZRETE2AA VR TOT VIR
r—ADNEHENSHERTE %,

49 RV AL b EEHA A LTI OB R
(FRA) ™

WA 1987 AEDIRRIC I SN2 V NV N D5 5E
MREEZMIT 5. M40 ZBAELE STV L ER
NV FONBIGETH Lo K411 EME A 5 W75
BTH Y. EBATHANIK L THBERTIE R &8
H 5o

410 £E VAN bONE (BES) (Bosch
Transmission Technology B.V. #2fi)



am "

2B VAL NORE (BES) (EHE|RS, 1998 F)

4.1

4121, 24 mmIETL 2> FOFEBFEE R LT
Who BB Y TOREHREIZA T AN LTHE ST
TWah 72D, EREEIE—H LTy, F3X412

(A) 1980 4E4X : 24 mm 18, 10 /B

24112

(B) 1990 4E{X : 24 mm 1§, 12 J&

24/9

(C) 2000 £54% : 24 mm 18, 9 /&

(D) 2010 &4 : 24 mm g, 6 J&

(E) 2015 £ : 24 mm g, 9 J&

4.12 Van Doorne’s Transmissie b.v. DEE V NJL bD
& @7F2 (Bosch Transmission Technology B.V. #&21it)

D AL, 1987 FFICHEE SN L X ¥ PORIRER
LTWwb, LAY OREEBICIZAL RIS M
R EN TN 22 D5 h b, ZTORRDOELRHNIZ

—U—k%?%ﬁﬁ%\@ﬁr%% ftyazeT
HO. BEBEDORPTIORIRTMA S EILL T
wotoBu\Uzﬁ@%ﬁﬁ%%%?t YN
e & R A & BN S 74 CTH o (R PV I F
BOMAKERPZOERICH -2 TOH%, HiHTo
i FEHORAERE R T, BRI L N7 ) 7
¥a MRBOREEM G, V) v IR E BoMET B4
BAFELTWole CTRY Y 7D I REIH - 7
DIE MV 7 HFRICHEALLZZD DT, ) U 7iE6EIC
olze THUTHAROEHBYHAT OIRE MV 7 Fi
60 Nm 7 7 A \Ziadakat SNtk Th o720 €L
TEWRT LAY MEHOERAL & VEB) o1 2k
EEH-72DbDTH o720

ko XHiz, =L x> MERIZ 1987 4E D & ki
B LT 720 &R/ V AU ME MV 7 e
LTV 7Y a MEBONG Y ARRL LR RS
Bily7zl vz, MAI3 RO AI41E L X v bR
HEOGHERLTWA,

413 £€BVANILMDIL X MRE (BES)
(%8S, 1988 &F)

H414 2BVANILIDIL X NEE (BFES)

(&R, 1988 &)

X 4151, 30 mmlF& 28 mmiET L A ¥ F D%
EMBEEZRLTWS, FIX1997 £ FY v 2 a
YoN—= & — i FPEXE 20 L OPURBERIC I L 72 4
BV NV NTHD, 24 mm IFEOERE V)L M HFEH
fbx 7z 10 SERICEPEILE L7z G id 2002 4F D4
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WHES G 35 L ORI HIR L2b D Th b,
DEF/RV ANV N 2 B 7 ME A H AL, HBZE
WORYTH DK~ KA SNz Hik, HHT
DA EBEEAER, MV IRRENE 7)) 73
YDONG Y ARERLTY V& 10 RBL L RET
Hbo 1id, 77—V —HTOEMIREIZBIFLTL 2
¥ MOREREOVERMN LKD) EEOmERE LK
L72AERETH %o AT, =L X ¥ MiEZ 30 mm 2
528 mm ~NEHi L. 7V 7 Y3 VKL B A
=y bRO T %7 MEIZEB L7 JiZY ¥ 7
10 L7 TH 5. X416 K VX 417 1 30
mm FT L X ¥ PREDFEEZRL TV,

(F) 1997 4£ : 30 mm 1§, 9 J&

(G) 1998 £E : 30 mm g, 12 j&

30/10

(H) 2006 £E : 30 mm 1, 10 J&

28/12

(1)2010 & : 28 mm IE, 12 J&

28/10

(J) 2011 4E : 28 mm I8, 10 /&

415 Van Doorne’s Transmissie b.v. DEE V NIV bD
FZ:87% (Bosch Transmission TechnologyB.V. #ef)
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416 2EBVANILMDIL AL hNREA (BES)
(&85, 2003 &)

417 2BVANILMDIL AL NEE (BES)
(5#F#|RS, 2003 &)

T, @@ VANV NOREO—DOTHLH L=y M
WZHLAARBEDEITHINIOWT, BEZHWTHYIT
bo HIR L7z &) IC&E V AL M. BT H ORI
BV TERMANIEE LS HIZIRTIE R Wiz, [
U ATl & ATIEE BV 2 1206 U EERERICIE
FERPAEL Do K418 DL (w) 1X, 7V ~< ORI R
VZINRBERE & [ Ul 7 1A mlis g 5 X 9 (B 28 b
=y MHICKET S HEERL TS, ZL AT
O EFICHR STV B EHIO TG, =L A ¥+ EE
DOIAEIRDIMNERAEATT 2 HIAN T ¥ P ST b,

X419 1. &/ VAU b2 (7= —Bi) 2
SLRBEETHL, ERB VANV INTIE & 7T—Y —
& DM PAMZ S B8V AV MNETTY 2V 3
YHFEAET B, HBBAEROL VIMITEE VXL
M7 =) —KAM L OEMTTHY, WHHE LT
LG S N2 EBIH OMEHE EIE IS Z I ORI
B EDPHETENT W TV A Y FOJEICIE 2
PHOMFHRAEE SN TV 5E, 2 I A4 7
AR SN B EBIMA O T, mOIIT X > TR
A STV 5,

JLLLLE 0\
PR
INNRRREEEL r#-ldﬂﬂ‘liilihll l‘h‘i“inum T

418 €B VAN FOHEDEE
(5#H|RF, 2003 F)



'l.'l.'ll...iﬁblln,

A,

1111

M419 £BVANILAORAIN»S5REEE
(£E#®S, 2003 F)

GEV ANV OFREEEEAME LT, LAY
MBI L CTHH L TBE v, 1980 Ffkp L 2~
F OHEIZH 20 mm TH o 720 WEDEZ 2T
LAY MM :20 mm & 21 mm) ZHEBIRICS V%
LTS ML Y FEDH WM THRET S
BHE LRV ERT S8 50585 E A 72 (1X14.20) o
2000 4EfCIC 2 5 &, 20 mm A5 1.8 mm . 1.8 mm
25 15 mmANEFELAIZIL X Y b OBEBRALIHER,
ZHUHEN NV LRV O D A 7 V< Otk
25 E L7z,

COE) BT LAY FOEBAL R OBED T 58
FOTL XY DT & AN & - T, HEHE M
BAEBBICHEIREN TR EREANV N 4 X, i
DERT DEREEERL L TV D, B, MR
A S B HIRE OIRHEH & HiS N T 0 HIRE) &
FEZ 7 V< OREREREIC R 5720, BEEEICEHII S h
7o/ A ZOFHEIT— % e, LAY b
DT 7 ARFNIHFN I ST 5,

(dB) S =Yk
70 k -——— 2220 b
ﬁ eo—_w“ﬂ' ‘“~-_H
& 50
l , ] .
20 30 40 50 (Km/n)

X420 =& (i) S28 V AL MNEETS () DRG0
(J—=IANIL R : I XY NERIRE IS 1 FE%8)
(IYTANIVN : TL AL MERIREIS 2 F8FE, T2 4 LEES)

F7 INOEREV NV M A—H— bAREOH
B A — H — R X —H — L O IIERICOWT

HbBRTBEL v, BINBHFEOEE VL M2id%
S OFEMI ? I BETRTBY., ZRH T
IR RSN TWz720, HEAEHEX —H — 134
BYVNRXVIA=—A—bIH5iala=r—ark
W2 LEDD -1z BHETERXSH GRS
SUBARU) OB E» DX, I3 22— a v
AWB7=DIZT 77 ¥ IV BERPEE VAL X —
H—ICBEENTWzEHWTWD, BED L HIZA
YH =3 b A= VR 2 T A O R WIERIEE
BT T, T oMz X -7 2 & AfGg
T& 5%,

) LTHBHE A - —REHEA -7 — 1%, &%
VAV b OFEAMEHFEDOBRT, BB L TE2LI) &
% OF 7 I A BERTY 572, HEF LD
B & MV IAREHAN, 2R, AR R E ) LB
TAREIBEA, 7 v~ & LCoERrEZ LCrgi ki b
P Th o720

BRI D &8 VAL b X —F —Tid, MDA TR
CHEBREHREL=y M E2MEL. ZOEL=y I &
WFZER ORI ICHER L. [2 V<L)V TOH
A Z I L TEE VAV R RS, EL
THBHE A — 5 — & OFEMLFHEEETIZ. Zoii%
BH 58 B O SEER R B A SRS, &0/ V L b 2 E L
LTwo7z,

423 BEEEEVANILH

G|V ANV M, EERAEEEOFERRIIB VT,
HELMmO 12 & LTHEMT SN S, Hifi Tl
72 & 90T BB TR/NES R R B 1A ) i B
I, BN OEE VAL FEEZI LT
7oo TOWHL T v FDEEV XV b A —5—TI3,
PESE H BR300 4412 & o T pE H B L)V o B 2
BHEE VAV M EE STV, 1997 4505 0
RGN, &8 VAL b o BRI
EHNTEE VXV N & LR 2 HE A —h —
RLEHRE A — T — DNz,

2025 4EBUAE, A B L3RR S HE & X St
CVTEC 78, HEBRZHEHOEE VAL b2 ENT
WELTWD, Wiftid, +7 vy REOERE VL
M5 o#EfLE HiEL T B OB TEE VX
M AR LT 720

RV ANV oA EEERETT5ICH 7
D, ZOEMMEMEZEIERS L L THER
Il ThHole THDLEER VAV MIT YT
RRERETH Y Bl ANEBA AL E Sz L A
v ihEERICEREDbEONZ) Yy FOMER
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TR EN TS, ZEDOZL AL EY) Y FIEHEW
ik Eh Tl ch s, EE VAL IO
LAY MEEHDOZLFRIZOWTK 421 1277,

i Width of ear H

X421 £@BVANIMEIL XY bOZERIF®

IL AV bERBIRY ¥ ZERERIZBT LU
e LT, LFBBIFoNnsd,

O LAY FOEIR
o FEAMUE
o JEAIR
s fE O V FRE
e LL XY MIBROMERDDIZDDT A TV
W FPIEOMME 5. Nose & Hole)
NI v 7 LY B E RS 57200 s T

7 =Y 7K (Crown)

) U TIHT BT PR LR RO DTy F ¥
7« v Y F ol (Saddle surface-Locking
edge)

o HITH DR (V-surface)

IEY) v T B Y a vy = 0EFT I
7= 7K (Saddle-surface)

cWAVAY Y7 LT B A Y — (ear) WOETH
m 27 5= 7K (Lower part of ear)

@ @ik v 7ok
o FARARE
o FRIE
o JEIRBEL
sWHDZ azNy F v TR
cMEHMD 2 5= IR
s WSRE D 7 5 = v IR

L) BEBIRGEED 7 I T HFELEL,
ORI A = =12 X 5 T1970 FER D S8 X BT
LNTH L RBOBEEEOLDOTH ). LROLEF
WD RES Tz, INBHOERE VAL o
HARREFFIZ 2001 SEHFE CTHM TH o720 ThDHE
NOHBHE X = =R HBEFREA — 7 —1ZZDHEZR)
WMR% —D RSt L LT, &/ VAL o
BgE & NEMEICID MLA TV o 7o X422 13408 V

285

 VOTHLDMEARPATIZ 1L, HER)

BTTHLEOEHS

= VOTHELLA D3 (M F3s)

&R EEL TS

+ BEPATIREE (2 (40 Wik &

&8 1 THIWTE
EBLTVwS

—l 1. B TELn l* - S RIS AU - VD THAHENEEY
- BRI AL = gﬁ;gv
. T3
- RN
- EREEEBGSN
= ILA LN RERTRE SR
L2 Eaaiehiy |» R L B = SEREBEHML AN,
* MMM 2 A HERMEHR L IRENT
MhTvad W ki al-indtal
- BRME OB HYEL
_{ 3, MATEMRIEEN I* HaES 2 * - friEMmoORE
Bl ERATE 2 + BN - 1R EAR AT 16
CHEEAOSNTRETYL - ERNLHAREYDE
L
- R ABR I BE M S A B
s HARBRER D
i BEPAT/LOLY |y R a S Ene WP iR

422 BV NIV NEEIED 72 8 DFEATDEE
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N NEFEALD 7D DFEM OBEEZ TR LT A,

(1) KRR IEMRASHEFEOEZRE V NIL

T U FDER/V NN A—=G =D [1DD[H
WL DOREDOBANFET 5] L) FEHT X 5
Ty AWM TERA S, AL TR R 4
&V AV s DBFE M OERES B AT & FE o 72,
FAICBT 5480l VAL ORI AE 2Bk
WA CEBSN, TO&E VL oak, B
HETIEERI L BT E LTARIN TS, X423
. WONREOERE VAL b (ERD) &, B8
LA&E VAV b () L oRIEEZ R L Twb,
DUF. MR AT DGR V XV b o F 2 HREm
FoOBARN NS, HBIKSTTORT,

Former element

Newly developed element

Movable pulley
Difference of radius _ Movable pulley

i
Long v-surface Short v-surface
Radius of inside rin Radius of inside ri
(Large) (Small)

423 £BV NIV hOMEER L% i L A2 BRM
FRmsd (£3) & BHE (GR) &0 reE

1) =L x> hotkigm kG RE)

o 7= —lf & HT A Vi S DS

ORI, V) ¥ TIRAAFED S S % D FiAMEIZ
XoT, ZHIIFEZH 10 BIKTELZLETHo72
(A—o7—1—%y b &7 =" — il 5% 5
AE) e TR VIHOEIZY ¥ 7 Ml THL AW
B, F—) =i & DEE L7 BERIREE & R T & 72,
7= =i & OEMIETE LY A SR wldil, T
A b VIHOHELEZLERRV DTS5 %55 45 %
& L7z (X424 12779 Concave shape) o Z Difi & 1%
T=) =L BV ERL TV,

o VIR OZELTEIR (K 4.25 127 (a))

o 21 v MiF (Width of slot) DHEK

AXY—=TH&) > 7HERE Oz #ET, ¥ —
HRINY AR S 7 I YA

o ) — R Lk — VORI #EAL

RHREEI TS 2 e L2 AR HR o= L 2~ b
DINT T AMREFRE LT, /=X E2EHLLT
A=V OWEREEZMIL. ZoBBEROHEIC
X0, AH 7= —HoERIRETZL X v O

424 IL XA bVEDESS

Variation rate

I Zero
A_I |
B

Compression

(a) Parallel variation

(b) Unparallel variation
X 4.25 VEBIMEORELTIK®

A grdPERE 2 ) kS 7,
)y TEI VLAV ED TSI Y TRIROF T
v b

IR ¥ Z EBEICT =) — AN ISt 7

ty NEELELD, VLAY RRVOI T T

bz, U ZIRPLE LD =) =it Ty
FEBIBRE L. SHICED, VU oflEE L
AV MITHRL 7= — & ik S A ER»A F R,
ek & LCHOITL X ¥ b & OFEMITEE 57,

2) ) ¥ 7 O AR E GE R, X 4.26)
e M¥uFk% 7 V7 7 » FIERAL (Profile of ring edge)
7= — i & ORI, ISIEM AL 2 E ST
X5 L9 o7,
o XAy ¥ aBIkD% Y v 1t (Mesh pitch)
) ¥ 7 OMBERFE O R X o T, R L
HEFEVEON LML Z ENTE 2,
« FEEBATEY OfIME (1K 4.27)
H &8 TR A4 BRAS7e 7)) 7v)
E ORI X Y ISR/ OBUMEE AT,
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R D R LRSI BT v 7 ol AR e BB AR B R 2 BIR L. Wi X — 7 — L1
BB ZENTE, T U TH 72 BFIRL & 2 BIFE L7z (14 428, 14 4.29) o

Misalignment of crown
Assembl

Friction coefficient

Fluid A Fluid B Fluid C
4.28 WEZREA{EENE (A B, C) CEEARE Y

Pulley. Element

~ Enlarged
view

Ring  Element
assembly

F"'ulléy

429 IL XX bET—)—FEOEREBERTEH®

4) TL A b otEREm b GE(ER, X 4.30 ~ 4 4.34)
ey ¥ s -y VLY PO (RESD) Offi
/ML
Zofi/MEICE D, L XU ERANEYD HEO
WO HEZ M TE, N7 ) 7 a Y oRT2N%
ZENTE 2, BAED RESD &, %4 @ 1.00 mm 2
5 055 mm #JE F Thi/MES L CTw b,

! Current ! Developed

L 5 o < e -
Eo *ﬂl
L ] 3 : L.i .

1.0E+08 % Change rocking position
2 & r/ygmgr_;aw (Reduction of pitch deviation)
E 430 OyFx>y - -ITy T DEHBEERTED

1.08+07

Bt X SR
1.0E+06 L L .

e e ; | [base eiement.}
0 E g AR 0 igh. 50 88 4b. 45 = | | base process
ERAEROBRREE(4m)

O Simuation
| O Measurement
| — Linearfit
A Newbelt (meas.)

427 EBVANILNAY D TONENMORARES &
BRTEERORER (155 4692282 =)

3) TEBM CVTE (CVT Fluid) (< & 2 PEAE_E (3 K 5)

ILAYNET =) =L OEMERIZOWT, 54
RO Y—HERIZED L, ENETNORMAME, KT
W T FAF v =B OMALDHE A, B HBEH O
B 72 e VEEM O TIMAI DS ZE RS S 7ze il X — 71—

Variator efficieny increase [%]

g6 068 1 "13

RESD, _ [mm]

02 04

431 RESD E£BVANILRET—1—ED
ZENER L ORFR
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o VA EOR#L & AR

FARMBEZ 11°H9 5 9 ~P/ME Sz, 2T KD,
[l —DEE PV 7 BT %) v 7 ik ORI E X 5
CENTE (BAROERIZL D) .

T —FEBREZL XV b DT =) =K ED
FREIZRIC OV TId, B & i 2 ML A G bR 7
BRIRICHEM L2 (432), ThiZ&h, =L x>
FOARD T =Y —HTOI AT 54 22 FEIHD
SN, ) TR E T — ) — ZKIH ) & OFEfiln] A3
b7z,

- Linear range

1+ Curvature range

V-wrfacemu L)
432 ILX>bET-U-DBEEEERTRY

o 3 MEEMALIC X 2R TOZ L X v MBI EL
(14433, [X14.34)

PERDOTL X Y P ORIRTIOHERIZ 1 HEHERE L

Tz, 3EEMIbE A2 8I2X), 7= —H

DFEATIREEIC B CEMAROEHIE R 125 & iz,

o
v 1
. _,I tep difference

Section AA

X433 IL X2 EEFEREFMED
IL XA MEAREEZRTHD

Step difference

Current

Developed
Section BB

X434 IL X2 rEEIREFED
IL X2 MESEREEZRTR O

B 435, B 4.36 JUNF 4.3 128 M &AL oo b
HH & ERERRZ R

435 LRI EELRDLEEA
(FERMR TEKX 1R G)

436 LTREEELR

DiE 2

(RHEFEM TEHLSH R )

& 4.3 LRKE (Current model) &E(EE
(Developed model) M 1H#E %S 6

Item Current model Developed model
Distance between
E pulley axes 156 mm 156 mm
E A ice Single angle Multiple angle
11 deg 9 deg / Round
Element width 24 mm 24 mm
Rocking position 1.00 mm 0.55 mm
H Single angle Multiple angle
@ V-surface : 9 deg | Grooved
11deg:
0| man Curved: No groove
#1 ring diameter 208.8 mm 208.8 mm
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(2) %kt CVTEC £EDERE VAL

PR &4 CVTEC 1348 V ~Nov - & N 5 5
WA= —ThHh, EHNIWHTHERE VL%
BWELTWD, ZLAY MOV AREIIONT, 11°%
59 AFHBHE L7720 SOVAEI DEIFEIV M,
DSCVT THHENTWwb, T VAE I O&RE V
NV ML, BHBEA - —~MEREN TV S, X437
BEME LTOER VAL bERLTWS,

CVT=A}

.....................................................................................................................................................................

J5 L &RE VANV hET—Y—DERER

O &/ VU b ok L iR

e B 28 A D 28 RBR R S 2 B 3 2 Dk & 2 2R3, BB VARV M ET =) —ThH b, &JE V)L b
DIEARWFHIZ, 1971 FIZ 7 =XV s - F¥T7 - 772 - =4 (Hubert Jozef van Doorne) #ZEHiH &
L THADORFFIT~ES W, 2okBiksnsz (KD, To&E VL M, BUER 200 mm O L A
N EBUER 018 mm DRFIRY ¥ 7 SR ST iz, BRI NG L. FME S e
ZHRBEICHRA SN BELOERPL, £ D
HELPMEZMHRT LI LNTE D,
LBEERONV N EMEHTLIERICIE I
LRV b O V7 ERPSNBREBEO M) Vs
W T & o 2B R ORERD B - 720
T = = L OBEBRBIZOWTIET ARV bO
Fi&lEm vV oov b X SEMYEDD B 25 Gk
SR EE O bR % 8 A CEE AR & BT A LS
o TWb,

M1 7—AN)b-FET-T7r- R=lbx
13 h DFREAYEEF (45/ARE 55-006783) M2 £BVANILLOEBRERY
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TP BB VAV (M2) #HKT 5L A2 MR ¥ 7 OHEARN LR L IRICOWTEHT 5, =L
AV NOFARBEREIZ. AT =) —0RmEHL, TOEBBOBEEINCL>TIMV I 28ESELTLTH
%o TLTIL A Y FOLFBICH LTI B OGS TV 5, B B, WE R MR K
OWHERERE, 7' —Y) — KM & T LMD ML L T DOEMEIZIR, HifgTL A ¥ balLoOfMERO &S T4~ 7
MER, FRVEMENS) Y 7 e ETDHOBIR, vy X7 - 2y VEFHEN DT RV 5 IR
O 5 E A F ToRE MR (RESD : Rocking Edge Saddle Distance) 25455817 S5,

CZTZL A Y MUEDRRFHI O W THARWIZEH NS 2, FIREMEROBSETIZ, 77— — 1 & DA
BV T ERET DRt — A0 HEORIEAEASRD S b — T RIS ) L TN IS ) & T
5 B EREET OB S IL I BN O 72 DR AR D SN D, £72ZOEEV NV AT v T 28 (Push
Belt Type) &MFENTWS X H 12, MIREIIFICEBEOTL X ¥ MHOIEMIIC L > TIrbih 5 720,
HRIEJ5 100 D JEAG R % 88 A 72 B ETHE A H D IR W TIATF £ L vy, 1987 4RI m i S 7z g, AR 13K 2.00
mm O 2 FHEARF SN, FRENOMARIZEE VAL FOEFIZT Y ¥ AT THARIN TV, £
DBIEABEIE 1.80 mm ~Hi/h S, FIREEREOM LSS iz, 2B 2HEOTL X ¥ MUED T ~
FAFRINZOWTIZZHOBSIHEREA G S, Zohh S BFE 2 A E L. 30 L~V TOFFHl 2 # T
wIEAL T AR TE S iz,

AR TR ST 2000 SEAAHTED SHEONEAL M2 BELLLTWS, RFOZL XY D
BEIE 150 mm F CTHLE N, 7—) ML HET2HAMEIL 1L 00 9 ~EHINTnwb, REOSE
BV ANV ONBALRRE T L X FEETOL I D72 2058757 S, 1987 4F ISR (L S 7z 48
VALY ERERERBRE I L 720 SIUTDAENI B % kb THRER Y 2 H M BRI OFETH 1 |
BINIEZ TV E WL CTH 5,

WICEBR VARV FERRT 2 71200V THEHT S (K3)o HER 018 mm DY) » 71X 8EH D 12
JEDOIRICEREDLENT VS, FIRY) Y Z7OELERIET =) =250 IESTRET 2RI %
GHTEZETHL, MEHZE V==Y U Z@zMfEb T ), ZhE I A vury FofiEkizd
HOONDHEMTH D, V) ¥ 7 OF IR IR 2000 MPa TH 0. HHEZH: & OFHER 5130
TR B O T RIS ICH Y § 2%, MEZHBICHEDON TV L EE VAV PO A4 ARBIRIEZ D
FHOIEHINTH D i HAR R BB AR IS AGA T N IRECTH A D S O 251 HETH %o

JEiRiZ) Y EEREDE TV AEE LOME2 S, &) ¥ ZEIIZWH Y 2W8ET 5, 22 THY VT
OWRNZ 7 T ANy F ¥ 7 eI LM i (4N [2]) 2RI TBY., ZOMIC/EEHZ I
ANDHIETAL=A MY LBEBREOKBEZ K-> TWd, £V ¥ 7 OIEHBOWHICIEIANT =1 —
EMHT =) —OWMBEEICHY T2 27 IV IR EN TS, 207 7= Ik - Tk
ENTEY) Y T OWRF OB A L %L L TWw5,

3 2B VAL MNOAEBEE (5HIRY 4 EBVANIVNEBRTD D TDEF
(AT 2-22254)
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@ &| VN FNEBOW Y IZOWT

GEV AV ME ETHRICHRPIBE SN TWAE KoL X v e, BRY 7 THRES L TWw 5,
ITLAY MR, 7= —E OFMXIIIB VT, lREFELZROL2OOUy F LT - Ty VLV B
F R AEHIICET SN TWAE, 4T L X Y MIRBIRY ¥ 7 OmMNEE &35 59 Pk
BRIONTWE, Oy F 7 - 2y Y% FIVIRIIEEEAICIE. BRNICHE SR EShTnwb, Z
ouyFrr Ty VERNAY Y IPBET SV FVHOBRZ ny Xy -2y YRV TSR
%~ Z (Rocking Edge Saddle Distance : RESD) &(IFENMTwW5b, X511k, TL A Y Mo H (M) 12
@R > 7 R LW 2 RS,

BAYUTDFE
F7twv k1mm
NI ROE w FER
K5 €BVANILREERTIILAC bE M6 ILX>bYRIEERBIRY>TABRERD
BRY > 7 (BIRY) > 7 3 EQIFRR) 2 EEAEATEY FE?

H62BF5+ 7y bl mm (d. 1987 FICEAML S N2 MEEHEBICRH I NAER/ VAL o
BAETH %o ARHBMF LRSI L o TR S 24 VL FTid, 055 mm $ TR ST
Wb PRI OFERICOWTRI 7R LTV 5, AT 1.00 DAt ok B W T, NV ok
BRI RV &) ¥ FHOREBEEEIENV P O/PMEHIOF BV E) Y THOBBEE LD KE WD,
DWW D II/MERITIHAT 5,

B8k, ZLAYPOY I (Y) ERHNEY »7 (©) MW E2RLTWE UMEHIO A 2—7),
AR TR AHEAT RS L7288 V OV FTld, mik o) RESD % 1.00 mm 75 055 mm ¥ T
WL CTWA720, 055/ 1.00 DRFEGI I THRETIHNICLL T4 7 v a vHPMEREINTWwWE 2 Lich
%o RESD O H#EBRAUE 2 DWW TIIAEE 7' L A BEHAN 123DV T 5 7000 KRR A TR 2 4 <

TOEXEIRD TUXY hOBEE U IO

g

X

TLAYR
U T3E

TULA PR
@&T ] U EE
TUxY e
FSAIUT—U
BHYFUT—L
M7 TLALRYRKLBMESHEY LSO M8 ILXx>bDOH# RILERE
Al & DE ) IZDWT DRRRRE AEYD > TARAIE DB IS DWW TORERRY

@ TVLAYIORTHR

SRV ANV P AREBEEHEEIC BT, ARDERE T =) — OB T — ) — ORI S H %
EINTWE, SOAMNBERET—Y) —MOHEiZ UMLITs, €8 VAV MOEEEANDT—Y -0
HMRTEERE L — 2, 7 — ) — RS F, B2 o mIVEE R AR L VR TIE FIIIRT L9, AT —
V=N 7T =) =DV X FOIRHAOTIMIEIIEZAVPAE LS, OV EETm LR,
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U=389
2.4 T
aa i S U=2390
20 - = = = = U=39]
I8 N N ol
‘ N
16 2 -
wHHY— 7. .
) ] 1.4 A B
Eap 8
' R
1.0 i
0.8 e
0.6 ~ad
0.4 = L
08 06 04 02 0 0.2 0.4
> —J fEiEE EFNE (mm)
(UfE < N . g
Ut 10 ZELETL AL FOSFROBEES

&/ VAV FoBEE, L x v b EREY v
7% RN T B 2 E DA TEMHIRD720I1ZKD 5
ri=hd e NTW5, ZELLIE. 2020085 BIZIZAR
HMEDZENH Y 2 DD OFEMITH DK I
FA=TV 252506 THb,

K10k, 3O Ui BFhEZRL TV b,

=o Edn@es—ITREA (U f8) OB AR O OIS, AR B\ T 2
FETEDLIEWVHTHND, —RINITIE T V= O H
BEIRBTOLERILIZBVWT, BT NhEE2 X OICHET b MARBER TG CORBMETHR, &8 VX
VR ROT =) = 5 NS T =) — O RERE S OB OFAIT L ). BT IE s kT 5, L7z
Mo T WEEAO TSIkt % T IR L 72
Bt TORBBETHEZER L UMERET

LkEtFEbH 5,

ZDENIT, FEV AL A MBS A 12
BWTREET— ) —H#EL SR ECERT 5
VDD Do —HIHTI 7 — ) — OB ))id,
FTIEREE LTI A YN S5, &
FIXWEOWEOR CNMIZL Y, WIS 7T —
V= AZ AN (WhI5T) AT B, L
7eSoTT—Y) —i & e T 58 LiZiEA7 A+
TICHE L 2 WSRO N5, TabLE
BVANXVINOERDICEZ 7= —#lif]I1E#H 1
ton (23T 5 h, Uiz B TR 2 L% 10
AH Y, WZIIIEE WA T A N IIEREATR D
BNbo ZO &) RPEREER A T 5 M B A b
WOl 7 =) —WZSEREI L L L
ol M11 EKI2 T ETNOFME ZOxH
ELT, &8 VAL MIEESNINFFBITH S,

1

A

il

~—11

BT

—

K11 2BVALIMOREThEC 2#RTH
(45555 3061807 B)
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() i) te) ? iy 9 BEPS
5 0 1 gn ) / L
- 1 R 21 Ri

(7] [E9]

lal 5 (o) £ 30

12 BFhMKRIL 4> hOFI (45555 3197023 5)

@ VY rZwhIIoNT

) YIRS E MRS EM S, ) Y 7SR ENRS OARHETE PN D, U ¥ T O
BRI THII NI =Y Y ZRMPMEbITEY., 2OV IT—Y Y 7ilid P4 YO LEBK DIN 16356
WCHLE SN A MEC. BIRIREIZH 2000 MPa TH %, HFIG I FToOXTEENL L)1, ) v I7lE
WHBIL, ) ¥ ISP RIBT %,

o =0t 0p
o) YTINT [MPa]
ot U Y 75IRIES)  [MPal
oy ) ¥ ZHNFISS [MPal

ov=FEt/2p
E PR [MPa]
L) v IR [mm]

p Uy 7MEEE [mm)

SIE VOV b OETERE (R ofi/MEid, ) Y ZISIOWMRERL, Lo T) ¥ 7%
Fi/AMESEBIIE U Y7 OREZHIEAL L, FRHICLEZRBIER 2 MRS 2 L9 122 ORI T B
TREPDH D, LALEATTHANL T L E LM EOELEOS)E VAV Tk, ZOREDZET I fil
NTwiwv, $hbbh, 1B7TEPLTGERODHLINIT =T YV THOEANEZEDOF FMFEL, V) ¥
TIE DAL X o THREIM L2k L 722 &1 5.

B F=Y)—Dy—Tf

SR VANV IET=) -0 VITHEFELTBY), 2o VITHOMELY > — 7ML IES, 1987 E0 5=
EEINTVEERE VANV MDY —=TMF11°THD, 2OY—=TAHDOEICL L=y bADFEBEIIOVWT
DIFICIRE S %,
) ¥=T7M%ERELTIHE

c LR EHIIEZ R T 272012, WH 77— —DX bu—r I KELARD, ZOMKELZ=y bD

ERPEN S, Thbbr=y FOEEKRPEREOMAEF L
e LU A Y PEEEFMOIMUNIR LA 2 HKRELHD (BRI, ) v ZilkINEH 5,
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2) ¥—=TaRNELTEEE
e LAY IS —HMAA LN, BN b, TV ALY AT ) —HflHED 5
NhwHGEE V7O y 7 LI, ZOHRIZIFTL XY b7 =) —EMIIAAET SR04
B T BEBAR B K & BT b,

DF), V—TMENSLSTLEICIZT -7 L ERMBEERHEOBBRRZLRL T LEXED b,
IVLAY N7y 7 Lhnwy—T7 ML &EBBEARE 1 OBFRE LTFITRT,

tan @ > u
a:ITLAY IR Tay s Lhnwy—71 [°] ST .
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Additive film Drive

Driven
Belt CVT Toroidal CVT
E15 MERZEAER O hOA IV CVT OEAEIC$H 1T 3 R NFIE & fEShmpE

SR HEEREOHGRRICE L TR TORLICHH INTVEDOT, ZHLTWALZEZW,
[ » The Matsumoto fomula;

Matsumoto Susumu, Estimation Formula of Friction Coefficient of Rolling-Sliding Contact Surface
under Mixed Lubrication Condition, Journal of Japanese Society of Tribologists, Vol 56, NolO,
pp.632-638, 2011.

* The Dowson and Higginson formula;
Dowson, D., Higgingson, G. R., Elastohydrodynamic Lubrication, Pergamon Press, 1977.

* The Wu-Klaus-Duda fromula;
CS.Wu, EEKlaus, J.L.Duda, Development of a Method for the Prediction of Pressure-Viscosity Coef-
ficients of Lubricating Oils Based on Free-Volume Theory, ASME, ]J.Tribol., 111-1, pp.121-128, 1989.

* The Walther-ASTM formula;
ASTM, Annual Book of ASTM Standards, Section 5, Vol.05, 01, Petroleum Products, Lubricants,
and Fossil Fuels, p.197, 1987.] ®
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(¢) CVT assembly
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AR E RO FHIZ X o TR E R L
BiTh s,

(2) 74 RILR b Tl

7 V< OEBRBEACDFEEBAEIZ BT, AFHPIZH
WABEBE O [liis 2 1160 B WFFE R FE DS HEA 720

EE VOV b AUB R O YA id AN

i1 :
. LIN :
+ Atmospheric %3 frome— Cooler .
i pressure sensor ;u;T o AC T :
: 2 2
: I @ I ACx2Bmp |
Brake | 3ss:as  ECM  |_~h % :
i %p
SWO_ A it? Haata Door 8W

il H
L o : li Q:INBC sen
i1

for

rahk angle sensor

Body contorol | |

everse rotation detection

EPS =4

Brake fluid] | module
pressure | Zldling stop OFF SW (] : :
SE080r .| el & THRT Bl 0 IPDMxs [+
1 |control unit "I_, Hood @ H
O G sensor s SW METEﬂl 3
control unit
- RS Teb g
¢ Lcontrolunit| | | Seatbelt SV of id\ir:ge
: ?anque sensorg—— DCDC ! Defroster  ¢4on OFF
i |’ DCDE  HH Electic Load(i2Veanst)NAVI ete. | Gy S1oF

control unit

12V Battery

31 Master Vac negative pressure sensor 32 Alr conditioner 3¢3 Local Interconnect Network

| Electric Load (12v58V)) f'|: SRS Air Bag

Power
window

¥4 Electiic power steering 35 Intelligent power distribution module %6 Altemator 37 Starter 38 Engine cotrol module
514 MR & BETREOHRHEBERAK~T 1 FILX by THl#E~®
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VBTN Tdh 5 4 A VK v TIPS o 1 Ty il
LS LT izzd, IR AYEIE L Tw 5 HICIX
B MEDNRAE L ol ZOMB AN 7= —
WO EREOWMTEL Y v F— DY =LY ¥ 71T
FOMEFFENDDL =N LDF A VY — 7 (TS
MO B3FEAL. AT T —1) —NOWEIFRT§
%o L72h3o T, WRBEBIDMS IR L T B ICEE)§ %
BIH A IVR Y T2 7B T 20 ED D72

Z9 LTHAELZDD, K514 DHEMATH > 7,
MR HEEOH ML= b (CVT Control Unit) i3,
BEEA A VAR 7 (Electric oil pump) 12 & O PR
DAFIERFIC LB RMIE 2 G L T a 2 & 0355025,

(3) EERDE U & 21— T 2 23Rl

T LR, AR 2 R L 72 7 V= NI
JIEKERTEHE, Z—HF—05DL L OFEPHBH
A—=H =T 4 — Ny T Ihi,

HEVZEEOWGIE, WA oW jdh e ¥ A b
DRIE—E DRI A L) Tl s h, il b
F & TN O B S RS L, RO L
LI NIRBR I O s B IR L7z & OB O
Il f s & s O — RN 2 BR%E [V =71
TA &) LA,

— B EAR O A, PIREEE 23] U AL g5 =
(Il# L bV 7 OFf) Tz L Cw 2 IRETE, K
PRLEC B B PNPRIR B O 3 i AU U (B e I L 2 AR L
Too FD720 BHD [ & NI O mlfmE L [
ZTVTA ] BART D L) FED, BRI
LLTEDP->TLBE9T % o7z, ZOEMKIL H
FHHEE S TIE T V=2V F7 £ — )V (Rubber band
feel) € —% —K— 7 4 — )V (Motor boat feel) & I
N TWize TNHDOATT 4 ThFEE, Btz &

B9 [ 2 A % 28 s S X o T S, 25
% [V=7) 7 4 —&] O &2l 5%
LCTWwolz, K515 =7 E— FEMZEH LMY
=7V T4 =] ORLEORERERL TV,

Linear Mode B

—gradual increase

N
Narmal'\\ e
U“ﬂF__J |Linear Mode

; > d

- T {'

“___/ keep high level

Eng. Speed

Ach leratio |/
Time (sec) |
515 UZ7E—RFERE/ —TILE— NERODLEE

BREYIIHIEATE HITFZEL T &y 7V DOELT
WREZHKIZLT, FIAN—OMEEELZ T 7 X
FNRTL—FRTUPLHB L, FF413—DkD
% 7 V= DFE ) OFAET B HlEIAN & B AL H B O 28
WIS EAL L Tvo 7o BARMICIE, 72858
BALIC X s TEONRL 7 VINOZHL v — 5%
WHLT, UTo X)Ll Two iz,

o BRHEZR T — I (RIRE: 2 00 & 3 2 2 il 180)

e V=TT 4 —F— F (NEABERE o Il B & Hj
O He ) & % B 5 9 % 28 il 1)

e D-step E— F (516, K5 A /8N — DB G IENT (2 3
D w2 A 1)

B AR B A AR IS BT h A
B & D EhE T 25 L S 23§ 2 B FEE L 7z,
517 KO 518 1&, FEAERFTIEHHEFN ORI K -

Driver’s

|_Transmission Control Unit |

| Adapting [ ‘

operations "l
Detecting I’*
»Driver's
Intention
position > Driving style
v Brake pedal position 3
Ve

Vehicle’s
status

> Road grade

[Basic shift map]

-3 b

FLLEER TR LY R LY -

i »Road
: Acceleration G curvature [Brake downshift map]
{T-‘.:IG )oeoo m‘m“w

5.16 D-STEP #lf#
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TEHEZEL, RO 2HFVHYDL LTiE,
BAEMAE X B 2 DOBIIRERZMEVITT 5 DS
CVT OBITH %o FEhlkg D [ g 22 d e 2 & B 28
o Low Z2HILAN) D HZHEE, BRI [V =
7T 4 =& 2T AHIE G S 7z,
KB 2 BT 2 HB BV TIE, FEERFO 1
AL HIRRE D S MR H RN DY R & A L — X
IZHITE 5720, EH#EREPOF—N—FF L TIZED
O ERBIIE LRI L > THRON TV A,

Brake Noil C(Itét;;n No.l el Gear-drive
R l Dibes poac sy Belt-drive
o] Lt
Planetary T‘t_lﬁf A
goar Ny 1\1_,11— @[‘/ Lockup
o T
pulnlelym T Input
Drive gear ‘ I;‘:‘Lrl.. @Ij Torque
No.2 P converter
:f"L.l\-,_ 3{\
- erwlen gear
i f No.
s n /41— Synchronizer
Secondary LT
pulley =
: J .'_.. - "t.‘ ‘:; ‘:E Ihduﬂjnn
/ { i j mear
Clutch No:2 ps
[ E__ e
S N
I‘;i.ﬂemlial
gear
517 DS-CVT ORIV k2 E*
Launch Gear Pulley Ratio (Low)
=
<
Z
]
=]
=]
2
£
&
g
[
Pulley Ratio (High)
' -

Vehicle speed
5.18 DS-CVT DZE RG] 1V

(4)BEITDEULED@EI~T VI VB ENERRD

FHE~

AL, EFEEEIC L > TR IA =KD 5
MK OHIFRIEAEA TS, T4 TV Iab—F 2w
7RBBRE TICBW T, F I A NN—I2 X KO
liAs47 720

X519 oA KL, AEED IR, e = > Y v
EHEZRLTBY, TV FLLTD, E F. G

H [ RSN 6MOERINY — A% E STz
CEDGH B TOBITIE MO YRR A5
BINTwb, plEidA#EE (D & FHE.H & D.EF,
G, TH) Z/-RLTHBH. 001 Kiilid 72 D ARFERAE RO
BYMWDPHERTE D, ALy I 713, = v viE
HEO [ FA#ERAL] 1255 H LZ3Hli#S REITH D |
HT0r7I 71k 2y vhllndED [T RE#REZAL]
2H H L3l R TH %o

N

wn

1.
o #% ; p<0.01
- .—
£ =
£ B il
@ S zZ g
28 E.20
h= 33
5 X 2
4 8
2 Aok
-1.5 D E -
Sound

Engine speed
& X1000rpm
Relative
acceleration feeling
(= J

: 2 BEUE Rt B 1
Time s Sound

519 I > U & EIRBRDFFMmS
(BEBBEHASH ChRRF EDHFEMZ) ¥

5.2.3 EHE@s & Ol

BT EEE R B RA 0y MVREET S
7 V= OEREN I O FERAL % 312, HIAL & O
H L L CUTFOBMOTRE L7z, 21 o Rl
. 2V~ OBEmED ) B, st PUEE R 04
PEom FIZHBKL TV 5,

(1) EIREF MO FEIRBF O BREN FoHI1E & B 751

FSAN=DEET BT 7 VR VHERS, 7
L—FF5 RO v~ OEFTIREZ R T HEE 505
TN PETL TV L EROARIRELZRINT A2 &
2 & o Ty BN REIURE VR B 5 2 BREh ) ) & ]
By gL ALBZE S 7z,

B & Z, 7NV~ ZWHET H72DIF A YITHA
3 %) (BRBy ) & ZdmEz ) TH Y, 7 V< Dk
BT AV F— 2 BT AV F— Tl (BT L —F5%
BOT D, T84 v O, IR 2T
FEEANDE (CRNY 7Y —~FE) T5HILITLD
BHET D, 7V ORREZEBET 2056, ETHO
INWDRA LTS MBIV F -2 k572154 <
ZUoNy T ) =Nl B I A S B
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HEZBROLGIE, TOREE S 7288t 2 %R
WS 2 2 &AL 0 B O BRE) ) R BRI O il B)
NZEHBMLTVL, —J5, MEAERFIEIZ X - Tl g
& 7 BN A S & RER B D v 27 il EN 1
WM SND 720, &P HRENHRLT ) AlLHE <
e C EEFRERIRIC B VT AL — AR ET VBT E %0
C OHAERBIH AU X B WIARREE & MR AR R & D1
RN IE DV T, 2 Vo L L ToRe,
PLE M, EERE o B EB Sz,

(@) FeEFr—y 3 vy 57 L EDOHRAHE

I NVIBETT AERRRE FETS 23 VY AT
L OTERD? HHATAF LT, BRI TFHS NS
D EFERDBUU R IE L 72 iR il 23 b S 7z,
PR 2SR 2 5 L 72 7 L~ D e fy 25 S A1) 4 oD
AT Z VOB EZFEH T 5720, KT 43—
BT 7w RS &I High HcHlf sz,
ZOYt. NREE o MR RS ., 7=k
EEET L. FORoa—F9 v 7 (A5 #) E47
HOREINAARLT 2720, FIA4 =3zl
TTV—=FRINVEHLI LD, LYPLERSL T
Yr—3a vy A7 L ORI ERtI -2
ET, FENCATLZ2a—F) Y 7 E#REICICT IR
DIA—F ) ¥ THIIERIL A EE L, IR O %8
RO LENTED L)% 572 (M520)

N
antenna Navigation System’s ECU
@-—-’AVC-LAN * +

Digital
Sl [GATEWAY ECU ]

BEAN
| Brake SW_| CVTECU
Speed i
peed sensor + Shift control
Vehicle speed

CVT
X 5.20 NAVI #8140 (Super CVT, 2000 &) ©

(3) B EITE & DERIIERE B BhHI1E
INV—Xaryba—= VI AT AL TZEVRY

WV E R THRE SN EZ MR 5 H18 (X

521) THbo FIAIZILKD 7Y —7 = 4 (EHER)
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BT EREGEFICBVWT, FIAN—ZT7 7k
RY N % BEHRBT B LESRR L FI4 =08 A
P ARIR S A, S AUTLAEERICEHE L T b,
HEVAHRE CIIERL S TFOREINTEY ., b
72 BRE) I HIBENE ISR O 1) S v 7 1A LT
Who — MEBAS AR e v A A AR RE A o C
WB 72, XD AL — X7 R FEE E By 25 RE &

73: D f:o
Velochy Sensor
Velocity
Distance, Relative Velocity
vy
Distance Control
CVT Cruise ¥
Controler
Velocity Control
v
Driving Force Control
1 1
Throttle O .
rottle Open RATIO
v v
Throttle Actuator _CVT
: Controler
Controler
X 521 RIAEMEOEEEHEH 7 O—»

@)=V VIR b~y THlfE

=1 7 ANy THIEE . 7V DEFTHRICN
PRBE O i % 1L 2 HIHTdH 1) MBS B % 53
L7227 V=BV TEERINTST O b OIZFERE S
N7z, BlziE. BT OWOETHZ E 7 V= olEk
TN XY EATTE 2 TR % 1l THREH & Al
MLZWZ ERBTFOR, 02 L IMRREMREICE
B3 %o
MBI 7Ty FHRREICmA TS =Y —
EEE VANV OBEEE] T 5720, DS
AR TH Y NWEREBE LT 07— 1) — N Ol
TEEILTE ROV, £ 2 THERFEES & 3 8lar L
TZBENFANVE Y TR TEMLAR SN, £—
VT ANy THBEREERE S DB RV 7 ARERR
WL RWTEE T 5 2 T E 2,
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IS L MUVIIGESREREZRICRET SRR

O MEEEOMAL bV 7 {5E

FFIREEZHDOMAM AT OV TRFHT %,
X113, EMOEE Vv b EART 7= —
FHCHLARAA ZZIRBONBIEETH 5, FHiO
7—=1) =W AJIEh, BT — ) —dilhid
THOH. &8V boWmEIEWE 7 — " — i
WCEEEML TV 5, &8 VAV oM
1ol Z, ML 7= —K@md 11° 0
MEBRLTBY, &R VAL MEIT—Y —
K& PEFNERICA T A FT& L, 2
O B EEOMNEIERICE D, T —
V) — il ] TR b A A LIS A 2 & ST
&5,

4 2 (MR R O 2 AR A S5 3
DOHARE A RS AMNEHI 77— —. fHfll
WBEANT =) —, FRIEER VXV TH S,

= 1

SRVAIVS

(18

i A

2 ERRTREAE F BT % B RS (Van Doorne’s Transmissie b.v. Brochure (C%& h° 1 EE30)

2048 VAV MIMME» SR 2GETHE, ANWT—V—Wh7—) -3 EE06bBET—) —
EATART =) —%§p0, 2000 ET =) — XGRS AMICRKE SN L, WAF A F7—1) =3+
ANEYTHRSOMEBIMFEICL > Ty TOMIBVTEEFHMCIZATIA FT5, $4bbIOMIZ. A
NT=V—DAFA FT—=) —ZfVREEZ, WHT—)—DAFA4 FT =) —ZH L2 RKEEZRLT
Whe AT =1 —PIROIMERE~NF A VAR Y Th 5 OMEZ MR 5 LA, B 7= — NI
JEZEH ST ZHE S 2MEREIC IV . D 220D A5 4 F7/—) —OBE ZEUHIETE 5, ZO/5E,
EIE VNV b OB R ERNICEL S D I LN TE, WEEHESTRE 2D, BHPOE)E V)L
F& 7= —KEIIIE MV 2 EESE L DI ERMEN IR EIN TV S,

BV NIV NEARNT - U —ICHEAAA FRE

(Bosch Transmission Technology B.V. #&1i)
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CIHhHRMVIREIZOWTHRT S 7= —DEEESE V)V b OMWEIEREEEmMLTBY,
C QM N AIMEBIHAAETE L TV b0 MEREHBO B {2 XS EERETH ), mE MV AR
DIEBEILUTOXTHHINS (X3),

T=2u-R-F/cos 0
T 1mEMVS [Nm]
AR R EEEAR L (U244l 0.09)

u
R &)@~V b OELTEE [m]
F:7—1)—oh [N]
0:v—71 [°]

Pulley surface Steel belt

7
Primary pulley

Secondary pulley

3 EBVANINDIRE MY BT 5 (£EERK)

Lo T, EEEABOMBIIBVT, mE M ZAERZRIESITIE,

1) &8 VU b OEFEE R OK

2) 77—V —HJ FO¥K

3) &R M EEEAR T u OB KR
ERLHZ LD,

D 7Vl s N2 BEEHERBRICB WM TE % 3RICEHICHRIAH 0. B EE R DI KIT R
INRICHIZ B BN D %o S BITEFTERE R OIRICH 725 Tid, W UAT 7 =Y — Nz EEOY4,
NV N OJREEEORMERE, CWTIENEE 7Y 7 ¥ 3 Y OB LRI OMMEZRVTL T ) 720,
FEAV P HAROEE (11)) ZHARSETBLEND S,

2) 7= =N FoMKIZ., &8 VL NRoIS N EREESE D,

3) &) BB R OB KL, TEBIIA OFINAI RS ISR 2L 2R IC L VR TIEH 2% u
HHE LR SELRRIMFTE RV,

L7280 THEERE A —H —Tld, D3 DOOEFEEM A ITHEICHZE L. FHILTE 2 H#HPHNTHE

B NV 7 R K OFE Z D72,

@ AzERR

ZEEBRITR D 5 B LB I B I RERE & BHEAETH 50 2D 2 D OREAE & W RERRINE
THEIYT L 2 LIILEROBEN BRI EZ RS I LIl R 5,

R n [%] 13, WEAEEB > 52 EEEAN ) SN D AR EE N & AT VD Ty O L 2558
WS EN B PIEEEE Now LTI PVT Tow ORDIHRTHIN S,

’7 [%] = (Nout * Tout) / (Nin * Tin) X 100
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3TN LRERROHR 7 T 713, BREFHIE — FETRIZBT 5 MR A H O P 2ER) =
ZRL TS, MEAFRBEDOLEMNZE L LT, 2000 FHRE R TIE 78 %. 2011 4Tl 84 %. 2021 4Tl 90
% DR HBEEAN SO S R Y7 ATHE SN T WD, 4B 2011 FRERITIE, W IFRIZIE 90 %
Rz HETFRENTW, Z L TEREIC2021 4. D% b apgpXStdBR BT E — FIB U 2 FonE
BEAT90 % Lh &9 5 Jatco CVT-X Z2FEHLL T 5,

B4 1% 2011 B D HB BB > Y R T7 ATHRESNIZERTH b0 (RER)HR LI & 572 1T,
ZE R VERE O FRBRVE 2 BN O FEAHEN & U CHEENC & 5> T b 23RO Tkt & 13, 2l o@iRpEgE,
WERDOHEENRSE TH L, 7V EEME L THETZBRBIIBVWTIR, 2 Vv~vDa vy 7 MIAbE
7oEh v RE. R TR VERE. FIREIMERES ST 2 — = v F &N T, BIZIER CERZEEE A BIR L Tw
LA, TOMGELEERERZTIH T LICE- T, ZOF 2 —= v ZHMOEMEATREE 2 Do T
mbbFa—= v 7 HHERNILERER OSSN EIZX B 7 VREIDIZBIT 2RO 1D TH S,
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A New cvT

sunet T e
7 @V
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CcVT

Y
o

00nventio;a\ .
DCT

Step-AT

Flexibility

Efficiency

4 BEETREEENE CERMEEOEZHIEICETS 757 (2011 FFR) Y
(CVT : EMERZERIE, AT : BEIZREME, Step-AT : HRABEEE, DCT: 717177y FREERE)

ZENFEE SN ESE 2570103, BEREFBNTHE SNIBRZANVF -2 R/MET 25 2 LAt
VETH b, MEEEBOBIZEREOREIE. S4B VALV N SR T —0 Y — T OBEREE)
Thbo — i HEREHEXABLHEBE OB IERIE L, EERETOWAEREI & 7 T v F N B
BETH D, F727 2T N7 Ty FREFEOBIZEREE L, PATHXIME R X 2 ARV RE &
FHEZAEDELTZDD T T T FOMAENMEE TH LD, TaTN7 Ty FREHKIZE VT,
EBME A AT 57 = v b (wet) XTI EEIREEZMA LWV I A (dry) RISz THEZ T v
FRNT 7Ty FHIEO7 DI MERERESLETH D, dry RE DRI AV F—1IHKT %,

L7z TIiROIBEZANF - WERBIITHEZEETH 5. RIHIZ ANV F =03 R
BEFHEFEER—RL LT T V7 Ty FREFE (dryR) THE, SEEOBEBREREHZ AL
T 5 MRS HAR I IE R T AN KR E v, T2 EEAVNE T =Y =ty D ELFT L2
TV a yRETLED. BIroEHEE AR THED AV E — L U TRERT R 2B IIMZER A
b,

DL BEIMZERBOEARN 2D Y 2AS, WREFMESTE — FIZB 2 FEMEEDHEH 90 %
Bz Iz HIE, MEAABRNIIC W 2 RN A A LTV AIETH S,
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MEZHFBICB VT, EEOLHME T 572012, —EDL MO REN MR LT AN
T=)—HNEEBLTBILPEETH L, ~HTHEEHEROY X, FEHLIRBICBVWTHW
IZHEAE D RO BIIEE SN TWE 720, BRIz —EL b, 2F0 7 7y FOPFZHIIICE -
TEBILIEEE S NS,

7—1) —¥EJ F [N] OREZE NIRRT,

F=F,+F.+F,

Fy: FA VK TSN, RE VT TR S N EME (P,) L. ZoOMERIMLEE =25 7= —

WO ZIEHE (A) L OR»HRO LN

Fh=Po‘A

Fo: 7= —NEBOIEFIINC & 23 0MET (P &y ZEHREE OFr 5RO HNLBIHET
F.=P.- A

Fo: 77— —NEICHEESN2TANTY ¥ T OREMER

(ET—)—DAIE—ZRBIG LT, IANVATY ¥ ZOIFREREIRICELT A E)

BI5 1%, 2MOZERILIRREIZHE T2 ANWE T =) — LM WE) 7 =) —OREZRL TWb, AR
HIRE (0—), AHIEHHEIRE (N) TH 2,
P16 1&, b7 S iRHIRE, SRR, BEIREZ R L T b,

AhET—U HARMT—
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B5 SRERCEERIC S ANRBT— U — & IS

HEIE) 7 — U — DIREE 2

6 ZELEE (Low, 1.00, High) E£B V NIV D
ETFEDIRE?

X 71x. 300 HELEFREICBITL, ANWT—=V =0l (F,) M7= —0H) (F) OBEER
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LTWwb, B#ERETIAN 7= =0 NEH T =) —oH)i% B ), SHIRETIEIANT—1) —
WHEMDT =) —HHIENBIETH Y (MIREICE B AT =) — O ZEIFAT S). Wk
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Ro=Fp/ Fs
g Fs (nF—U—)
FOONT=7) | o gyl ot o
Q
@
g | sw@nz-u- Fo (AAT—1-)
@
=
|
h H
0
High (ig5%) 1.00(5:%) Low GrliE)
IELEDIRE

7 EREOREE T - OO (EEER)

B8 1%, ML Z L 24 (God) ~ 04 (), Ml AJ1 77— L7 —) —HNok (F,/ F)
EL. BB VARV IEVF A 07— =N EZRL Tnb, F72zE MV 27 ik, 100 Nm.
250 Nm. 350 Nm ##%%E L T\w5,

COEHI, MUEHZMERT 27— —#HDE4Em VvV u b (Belt) & VF x4 (Chain) T
Rlp 720, EHEGIHOBEAIMBERICBWT, §iftL 22N —FY 2 TS BELRT—) %
ERLTBL I ENWHETDH 5,

1.9
-~ Belt

184/ =
= F;mm Significantly
sp 1.7 4 = 100Nm lower
o clamping
® 1sd el force ratio
g = 350Nm
S 15
o
E
g 14-
8
o

1.3 4

F_second
1.2 -
1.1 2 \
2.4 0.4

Variator ratio [1]
M8 ERILET—U—HALL(ANT—V A/ BHT—1—#D) OF ([1] BEBRTEETRT)?

@ E#El (Vo) LEMIRE (LA hnNLry D)
BRI & A FHIEIEIC O W T UL P ISR T %,
%ﬁﬂ:iﬂi\ i=N1/N2VC“ﬁ5§él’c§héo

o Ni: AN7—1) —lihonliE®EE [rpm]
e No: W7 —1 —iilionl#z®EE [rpm]

* =100 Ni=N: DRETH D, WAl LBHNFTHTD 2, [ BIEEEIRETH 5o

© 7> 100 &, AJJRIEEEE DS I HREE X ) HAIKETH ) Low HIOZEHILZ FIRT %,
© 1 <100 (&, I RIEEEE D AN IR EEE X ) #GIKETSH ) . High fIOZEHEILZ HIRT %,
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ZEHILIEIZ L O+ A8 v ¥ (Ratio Coverage) &WHEI, WMKRDOEHBEERTIEIFY A 7L v F (Gear
Spread) EHMIENS, ZOEMHIE RC X, Low IO HEL {0 & High 22 3 I 7 high THRL-EEE
LTUTOL)IZERE NS,

RC = Z’low / ilxigh

1987 4E\C i b S 7z ECVT O MHILIRIX 504 TH V. 5 HHBZ RO ZHILIEH Y Lze — /T
BB B O Z Bt O BBIE, I ZITE BRI 32 (4 3 H BhZ HBE 0 2 s IR 134 4.00, 5 2 H B2 %
PO ZSH IR AT 5.00, 8 B2 b O 28 S LR 1Z 49 8.00)

WICERILIEE 7 V= DR mEIC D »
TIRBT 2o O BN HH, e
WP O s f & LT, pEk o R %
MO MR & K S 722 Mg
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% & FEAEIRE O BRI HIINIC X 0
RElxM 9%, — T High oz #itz
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