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Fine Control System for Multi-plate Lock-up Clutch
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ABSTRACT

Expanding the range of operation of lock-up clutch
(LC) contral to reconcile the achievement of a drive feel
with a directness similar to that available from an MT
vehicle and increased fuel efficiency has become a trend
in the area of automatic transmissions.

The combination of a multi-plate lock-up clutch
torque converter (“multi-plate LC TC” below) and an LC
direct control hydraulic circuit that provide LC control
in response to driving conditions has enabled the
realization of a fine control system for an LC that has
enhanced the response, cooling, and control performance
of the LC.

The application of this LC control system has enabled
the range of LC control to be expanded from the
previous low throttle opening range to the high throttle
opening, low engine speed range. As a result, the time
for acceleration from 0-100 km/h at wide-open throttle
has been reduced by 0.2 sec, and fuel efficiency in US06
mode and actual fuel efficiency have been increased by
approximately 3%.

gooodad

gooooobobobobobobooooooooooooobo
oboboobooooooobobooboboboobooog
oooooooooooooooco,00ooooooa
ogbobooboooooooboobooboobobobooog
gooobobooooooobboobooooooobooobooooo
gboboboobooboooombpcTtoooo MTO O
gbobooboboboobmooTclbooooboooobon
gbobobobobobobobobobobono Mt

ooor&DOOOO

gbobooobooooobooboobooboboboboonoo
gboboboooogoogo

gboobo AT ODObOoboboooo Tcooogooo
ogbobogooooooooboboobobobobooog
gbobobobooobooobooo

0oooooooooo Lecog TormemLcooono
gboboboooobooboobobobooo Leoog
‘ttpooo0o0oO0D LcogooLcoogooLLcoogo
gbooboo

0 1410



Honda R&D Technical Review

Vol.21 No.2 (October 2009)

gogoboooobogoooo

LCOO0000000ooooooomOogNedod
OMoO0 ThDOODOOOoOOooOoOoooooLecooo
gooooooooTcoooobooobooooooog
gboboLrLcoboooooooorcoboooooo
ooooboooooooobobooooooobogLeey
MFg. 1000000000 DOOCOO0ODODOOODODOOO
gobooboobooobooobooobooboobooboon
gboboboooooogo
goocooooooooooo
gomoooogoLcooogooooboobooboobo

LC Oooooooooooooo

W /]

New LC range 7z

\ V5~

Throttle opening [%)]

Current ATO
LC range

0 50 100 150 200
Vehicle speed [km/h]

Fig. 1 Lock-up clutch map

000 LCO I Fig. 1 Current AT LC rangell J O O LC
goobooooooooobooobboooboboooo
gboooboobLcboobooboooobooooboo
godooobooLc obbooooobobooooooo
gbobobooboobogLco oFrFOODOOOOOO
gooooobooboooboDb Lcooboooobooo
gogboboogobuoobooooboooo
gooc oooooo
gobocoooboono

gooooobooobo Lco TCcoogoo Lcoog
ggboooobuooobog

gooLcooDooboobobooobooooboboog
gbogdboobobooboobooboobobooboobogo
ogooooooooooobooobooooboooo
00dbOo0o0 Lcoboooooooooooboo

ooogLcagTe
31.00

0000000000 LCOTAFRg.2MOO0OO0DOO
FFOOO TC OOO000OO0O0ooooboooooon

gbobobooooboobobobo ATOOooOoooo
OO0O0O0OHondaOOTCOOOCOOOSMOOOOOOOOO
20010 DDOOOOOOODOOOOO0OD eODDOOODO
TCUUOO FFOOO TCOUODOOOOODODO

go0 Lcoooooooobboooboooooooo
gooboooooooboboboboboboooooo
ooo0 Tcopooooboooooo0ooonD FEODOO
gobobooooooobobobobobobooooo
oooooooboooooooobobo Tcoooooo
gooboooo

gbooboboboboooooboooboooooboooan
gobooooooooboboooooobbooooooboo
gbobooooobooo

3.2.LCcoOnO

00 LcooooooooooboLcoooooooo
00000000000 Lcooooooooooooo
O LCO Fg.30000 LCO Fg. 4000000000
00O LC operating pressure] LC O 11 Torque converter
pressure TC O M O0O0O0O0QOOQOLCOOOOOOOOO
oooooOooOoOoOoLcooooooooooooooo
LCOO TCO000oooooooooooooooooo
000 LC OOOLCOFHFig.3 ()00 O LCONIFig. 3
GO0 0000000000 Lecoo Tcoooooon
goooooLc oo TC OO0 Lcoooooooooo
gooooooLcoOoOoOooooooooooooooo
00000000ooono LC OO0LC OFHD Fig. 4 (a)O
OLCONlFg. 4O OOOOOOOOOOOOOOOO
TC OOOoOOoOOoOoOooOoobobooooboooonD e d
O LCcoNOOoOopoOoOoOoOoOopoOoOoog rcooooo
ooooooooooo

Fig. 2 Side view of developed torque converter
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Fig. 7 Test results for facing temperature
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Table 1 Test conditions

Measurement point : @
Single-plate typel Multi-plate type
(previous)
ATF temperature (°C) 100
LC transmitted power (W) 3100
Cooling flow rate (L/min) 4
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