HONDA R & D Technical Review

Vol.9(1997)

VI A7 5y FLRALAEBIEE

RIEDFRF

Development of One-way Clutch-less 4-speed Automatic transmission
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The available electronically controlled 4-speed
automatic transmission used on the Prelude and
Acura CL 3.0 is a new design: more compact, lighter
and more efficient than its predecessor. The low-
gear hold function of the previous transmission is
now incorporated into the new transmission, so the
low one-way clutch and low-hold clutch are
eliminated. Major features of the new transmission
are as follows,

(1) Centrifugal hydraulic cancellation mechanism

added to the 1-2 clutch

(2) Direct hydraulic control system by two linear-

solenoids

(3) New shift logic hydraulic circuit
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Fig.1 Cut-Away view

PIFEEN. 6FEHAI S LY 2 — F& 7 F 25 CL3.0ICH
WUH 43EAT (Fig.1) OFEAON, NEL L8
LB EHES Lz, LowT V7 A 75w F & Lowh—
WWRD Sy FOPEIE & Z DRRITICRHE L 75 > T Hifiic D
Wik %,

2. AEORSL

AT ZHFET 2ICHIz0 ., IERATICH L, FT VA
2wy a YEROEMHE & S ORI B O —
DRENE Uz, BIFRHCIE, ATHEREMDO TR TICD
W 21T 5 T2, FHT/ ST — b LA IO
Tid. KiEzRE L ETRVisighomn a2 K- Tz,

3rd 4th
Low hold - . Reverse Main Fhaft
T 1
! -
a + [ a
F J‘ - Counter shaft
- T -+ _ 11
p— T 1
oy R “» 1
m] fos T T ol |
[m} X3 - [m]
| Servo Secondfry shaf
— | T
T IR
[m} 1 o a
o T 1°
Low one-way Low 2nd

Torque output to tire

Fig.2 Gear train schematic of the previous AT
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Table 1 Operating conditions of the previous AT
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Table 2 Operating conditions of the new AT

Elements engaged Clutch Servo
Actual gear Low 2nd 3rd 4th D/R
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Fig.3 Gear train schematic of the new AT

IRT— b LA UREEICDWTIE, FIVAIvy gy
DOEERMINE L 5570, [ERDK Y X AT DR
Th D HEMWAEGNTAT 3 2B L7, 1EkAT
ThY 2Ty Tk FICiEENTHhSLowY VY = A
79w FELowhk—IV RISy FOEEILICE D, RT—
bLAURBED Y VT IALDATREE T o e iz, A
VAV Y T ECRELTHZ2d 7Ty F AT Y
ZahF7H EICHATZEICED P TV RAI v
VEEORME, SAEF T IROMAR L3z 23V 0
O L ATREIC R D . F 775 O | R & ibih gk
Hisk 7z 35 U Tz 3T AT D W% Fig.41c, FEGEECO
Lt Table 312739

3rd clutch
Torque
converter B \ 4th clutch
/ .
J 3 / Main s’haft
d
Torque input L —
from engine . | e

) —
4 - Counter

= = RE =N shat

yﬂ( =) ||| e 52G7) OND
=y o = i = clutch

T =

Low clutch -~

Final gear —__

‘, Secondary shaft

N
— I L‘/>
NS > Torque output
to tire

Drive shaft

Fig.4 Cross section



D919 5yvFLRAAEAT DRIE

Table 3 Specifications of the new AT in comparison to the previous AT

Item New Previous
) Model H22A H22A
Engine
Version 2.2L DOHC VTEC 2.2L DOHC VTEC
PGM-FI PGM-FI
Torque Type 3-element, 2-phase with 3-element, 2-phase with
converter lock-up clutch lock-up clutch
Size 232mm 242mm
Type Constant-mesh type with Constant-mesh type with
three parallel shafts three parallel shafts
Low 2.528 2.705
2nd 1.427 1.535
Gear ratio 3rd 0.976 1.088
4th 0.653 0.75
Rvs 1.863 2.047
Reduction ratio 4,785 4.285
Used oil Type Honda ATF Honda ATF
Total amount 6.2L 6.3L
Repair weight (Wet) 83.5kg 84.5kg
Overall length 390mm 412mm
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with one-way clutch

Tds

Effects :_ ;l/ \
i without one-way clutch

Clutch | Low_
pressure

Time

Nomenclature

i : Gear ratio
T : Torque
Subscripts

ds : Drive shaft
F : Final gear
m : Main shaft
1 :Low gear
2 :2nd gear

Fig.5 Effects of the one-way clutch for up shift
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Fig.6 Structure of the piston with check valve
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Table 4 Solenoid application and actual gear of
the previous AT

On-Off solenoid
Actual gear A B
Low Off On
2nd On On
3rd On Off
4th Off Off
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Table 5 Solenoid application and actual Gear of

- &) GO GO G
On-Off solenoid Hydraulic
Actual gear A B c control mode
N-1 shift Off On Off Direct Sor;(/acr:gid — Shift valve
Low Off On On Line pressure
1-2 shift On On On Direct Three pieces
2nd On On Off Line pressure Liner CPC CPC Liner
2-3 shift On Off Off Direct solenoid A valve valve solenoid B
3rd On Off On Line pressure
3-4 shift Off Off On Direct
4th Off Off Off Line pressure Line pressure

PP

Solenoid Solenoid Solenoid Solenoid
valve valve valve valve
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Fig.9 Hydraulic control system schematic of
the direct AT
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Fig.10 Hydraulic control system schematic of
the new AT
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