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t—VU X by THRE, SEERINA—F, US4V KD, COfKNR, BREGET T L& U TREMINIC
RHAENTEHINTHS. LHhrL, TNSICEHBRABERFINTHD %5 —77, BIN#ET % > — > OEigEFED RR

HEICIn 5.
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DFEFLNEREZ R E BT DD, T DRHHIC DWW TR T 5.
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WES, H—RY = a— M IIVEBRIHTEI LI ED
5N %7, ICENE KR COMIEMNRD ENT W
. FRINDCO MKk H A, HEH AT ARG EICHED
X, 202040 520244 T95g CO/kmE 72 D, HEEE
lg/km47z D 95€ & FWWEIHINH 5. — 77, CO,HITkE%Z
FERICILAET B T & DT E 70 TR F5  E i 1 okt
L, COOHMEZIGT a4/ N—2 3 VTR
TLEWS EEIEENFET 5. FFICRIN X — 71 Tld,
DTCRAT L DA EDLRIC K BE—1 > 77 A RIVER
HENHREN, =V T ANy TORBE=—X& 5
5Tz

CVTIZt—V Y J A by 7 TEHBEED SRS
ARS8, RIANDOEKT % E DML ERH) /]
ZZay bo—)b UZE LT hmdtEpe 2 28R % &
I BT A3 85 %

AFETIE, Jatco CVT-X (L FCVT-X) 1 X O B mrty
KRR LI —1 VT A b TEICOWTHNT 5.

2. BE
=V VT ANy T, EfTRicTY YV REL (A

Fy )L, TV VERTVAIvya Y (LLRTM) [
DU ZyFEYod (v—1 )l TH S (Fig. 1).
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Fig. 1 Sailing stop control outline
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Twin oil pump system(%, FERKCVTEX O & /N DOMOP
CELOPZHH L X v A2 H-> TW\Wa. =Y T
A b w SRS T HEE ~EICHEOERES — VR i
MOPZ WA A A 2Kk d 5. KRz e d 5%
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ELOPHMESE)T 5.
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FEREER OBV L > — i 8, s EDRA EN T T 2L
NEVBERRC, WMSER EITISEWIET «— ) > 7
W DF DI TR 5.

REER D Z OMIEPEREERIC DWW TS 5.

3. EEMREERI VT H

SEL T =Rl o O N R VAVANIE -2/ I =R L T O 1/ B8 L (e A
KDAL—RERZTDLRENZRIHRETH O, FhLE
V=R T I RIVT =TI B ) Z 7 TAL— X%
IEANRDEND. =1 YT Ay T2EDRVET D
FI#EECVTIC L 2 RFR VR Y T by Y Vil
A LR L T0a. ZOBROMRERRE S U TildLagl
Response (Fig. 2) ZHWTHH, =T Xy TOH
IEE[FERETH B, Lagld 7 7 VR Z)VEEFIAR N 5 H]
NG E TORZ R L, Lagh'EW &IGEEN % E R
ICD7EM%. Responseld 7 7 VT — 7 WG - T ED
BoN5 X TORZERT. Tns BER L, hEts
FBR LT U TOEDCTHE DN Y F 3 — 7 {iR 2 H &
APGE LTz,

Accelerator opening

Accelerator
pedal

Response

' ' lLag

Acceleration

Harsh clutch engagement
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Fig. 2 Acceleration feeling index

Y—V YAy TEAE (Fig. 3) &, WH @S —
VTG BT 2 — XBDRIC, 7 = — RADTED L
755, 72—AAT, 77y FIXMRRDSHREA X
INAARREE L, 7Ty FEEEU7z A E 8 Th S Rk IR
RBLd%. CORPEMZEMRHT S ETY =7 RhE
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o T2V VAl
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A. Before clutch engagement
B. After clutch engagement
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Engine torque

|

Primary pully speed |

Engine speed

L
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Command line

= Actual line

. Time
ccelerator opening

Fig. 3 Re-acceleration control concept
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CVTid, AEZA#ODCT & FERZ MR E O H HED
<, REERENCIS CTe iR 2 27 hElc ko T
%ZGE U TzLag& ResponseZZ HH L 7 W E WS FIRDH 5.
ULINULED D, 75y Fhikis a v 7 (Fig. 2) ZHI ATz A
L— Rz 132 72 DICiE, wiR O3B EIC T >
k=)L E N EREERE G (TN T > A)IREEDRD 5
ns.

4. BIMERRIFO—UAK

4.1 Lag, Response MA%

7T T L B FHIAT FIE Y — 13 Lag,
Response ZR M E < 75 5. FRCNNY T — X2 EE A High
NS 7% % W sl 13 Fig. 4D 7 5y Fhiksai Ao > v 7 b
FEHE (UL FPre-low down shift) D #IC7x 5. FlZ X Eido
FE7 T TS ERIGE, @HEEIECLEXT F Y
F-HEki e oy, IEISE DN E(L T S, ZDHHE LT Pre-
low down shiftB¥AE7ZIBNIT 2 C & TV T v FHifkbia DL
BB Z R LTS, TOXT YT FRICDONT
l¥, Lag, Responsek 77w Ffikis g v 7ic L — R4
TOBEZEND . ZO T MENREIHES &, LM
EEDLowllliC72 D 7 FHikh s 3 v 7 \DKENE L F
TIEMHEICZE D B0, FEBRRGHPESZO 7T v F
fksse 7 £ TORE (7 =z —XA) HiENS T & TLagh'Hl
td%. —F4H, XUy 7 hahhEEEs e Fid#E b
AR HSR B0y, 75 FHERETE TR (7 = — AB) I X
7YY T7 M9 % L% D Response H 5 X T D BRH) /1%
ENEL RS, Z DT, Pre-low down shift&ld, Lag,
Response®D HAZK [ & 7 F v FHikhs 3 v ZEKEDINT
YR b ST EMNRNEICTRS.

Torque contorl for rotation synchronization

y Torque control for clutch engagement

Command line

h /
Actual line - ]
Engine torque limitation ’

Engine torque

Primary pully speed Pre-low down shift control
Engine speed

|

VI

Variator

Acceleration

) Time
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Fig. 4 Method of re-acceleration improvement

4.2 Sy FHEkEL avIDAE
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LHikE 9 2 080 % % (Fig. 5). 7T v F ANEERE X —
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7 Z vy FEmL=7 Z v F AR — 7 Z v F AJIElER(1)
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(Primary pully speed)
|
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(Turbine shaft speed)

Fig. 5 CVT-X block diagram
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75w FHiEkETE T £ TOWMNUILL RIS S (Fig. 4).
V72w F AR Y a—)b

MEREIROT > D Vs B EA A~V 7 Sl X -
THIERERE C LA T 5.
2)7 2y F A Y Fa—)b

Pre-low down shiftic X O HEERfZX T LA THES.
3)7 T FhisaRi A i > b a—)b

7Zw FhiakEH ROV 7 T X O A 72 B AR A
lIcay ha—)Lg 5.
47 Z vy F kA

HAEEZE LA NIC iS22 5E 179 5.

Before considering the response After considering the response
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— Actual line
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Engine torque
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(

| |

Gy | —

SJ . Time
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A. Beginning of torque control for clutch engagement
B. Beginning of c for clutch er
C. Reaching of target differential rotation and clutch engagement
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Fig. 6 Clutch engagement harsh optimization
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XOHET 5.
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4.3 TV U
HICT Ty FHikEY 3 v 7 BiEZ2iic 3 72oIclid, CVT
OFFEICINA Y D VR A TS DB IR % . R
IHBORIVRELE L 21O N 5.
DHZ Y iaREE
=V T ANy THMEEIT S L, TV TR
W, BTN LRE2ELRT S CUMEIRE). R
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IEHIC RSN 2 C &icix D, T ORFOEEREIC K -
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&, Injection/TRUCYID ED B, TOEWVICK>TAEL
2LV Y VR0 AR S 2 mlR[E B ROV 2 il
KX DLEER”ZTETAL—RENEEREL T
5.
DTV YUHEEIZA IV, i ERIESDE
BEEDZFDHERNE LTIV Y UEIEROE A R Y

A 7 IVIREE, WMAZESIREREND 5. Wz@ R
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VA RNEEEBIT B2, CVThED T Fy FFEl
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Fig. 7 Engine control interference and the measure
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W E U T RO ERIC X O fEATRETH % (Fig. 7).

i)Pre-low down shifts 7z [, 7w FkiksEH bL 7 i
WORG 2 A X > 7 7% 5 B FUB) il & O 157 ik
5.

iLowlliNZ 7 > T N9 %5, 7Ty FhikiHA LY
HEHD bV 7 HilFR & 72 58 b Rk % O BREN 11 2 5% L &
Ty FRikES a7 EOINT 2V AHLS.

iii) MV 7 R E 255D % &, iR D [aliis 55 hd i
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HEICHDHBLYIREICT BT & Ty Y UHilf,
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Fig. 8 Comparison CVT-X and DCT
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SEDOFFET, DCTE HARCVTOR| T H % HEBEZ

HIC KD, Z9E LTzLag, ResponselbREZHEIIL T WV &
WD BRI 2 GERA S % C & DR Tz (Fig. 9).
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Fig. 9 Re-acceleration performance comparison with
competitive DCT cars

6. SEXM
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A4 RL Y IHBCVTORFE, JATCO Technical Review
No.22, pp.3-8.
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