Hop so tw dong

Dic diém cia hop sé tw dong :

- Qua trinh chuyén s dudc thuc hién tu déng,

- M6 men xoan dudc truyén dén cac banh xe chi dong mét cach ém dju va gan nhw
lién tuc, tuong (ing véi luc can chuyén dong va tdc dé chuyén dong cla 6to.

=> tang dugc kha nang déng Iuc hoc ciia 6to,

= giam dugc tai trong ddng tac dung 1én cac chi tiét ctia hé thdng truyén luc,
= tranh dugc qua tai cho dong co va hé théng truyén Iuc vi gitta ching dugc ndi véi nhau bang
bign mo thuy lyc.
= giam dworc thao tac diéu khién ly hép va hop sé, giam cwong do lao
dong cua ngwei lai, tang tinh tién nghi caa 6 t6

- Tuy nhién, hép s6 tu dong ciing c6 nhudc diém 1a két cau phirc tap, gia thanh cao

Hop s tw déng

hép sé tw ddong gom ba phan chinh:

- Bién mé thay lwe: dwoc bd tri ngay sau dong co, nhan mé men clia

doéng co, bién ddi né va truyén xudng hop sé co khi cé cip

-Hop s6 co khi cé cép : dwoc bd tri ngay sau bién mo, ding dé thay ddi ti
s6 truyén clia HTTL theo cac cap s6 khac nhau. Hop sb nay thudng 1a hop sb
hanh tinh vi hdp s6 hanh tinh dé tw déng hoéa viéc chuyén sb

-Hé théng didu khién chuyén sb (thwéng 1a hé théng thay lwc hodc thiy
lwe dién tt: cé nhiém vu xac dinh diéu kién chuyén dong cla 6 t6 va thyc
hién viéc chuyén sé clia hop sbé co khi cho phu hop véi diéu kién chuyén

dong cla 0 t6




Hop so tw déng
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Hop so tw déng
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Hop so tw déng

Bién mé thay lwc — tac dung:
- Tach hodc néi déng ca véi hé thdng truyén Iuc.

- Tang md men clia dong cd mét cach tu dong tuy theo mé men can tac dung trén
truc ra ctia bién mé.

- Bién mé dugc ndi lién véi truc khuyu dong co théng qua mat bich nén né cé tac
dung nhu banh da lam déu téc dé cla déng co.

Hop s tw déng

Bién md thay Iwc — phan loai:

Dua vao két cau va théng sé dd nhay ¢ cla bién md, ngudi ta chia thanh:
- bién mé khdng nhay (¢ =1),
- bién md c6 dé nhay thuan (¢ >1),
- bién mé c6 dd nhay nghich (o < 1),

Bién md mét cip, bién mé hai cip, bién mé 3 cip




Hop so tw déng

Bién mé thay lwc 1 cép:

- Banh bom B, banh tudc bin T va banh
ph9In (ing P x&p vdi nhau tao thanh
hXnh xuyén va dugc dat trong vo kin

chira ddy dau.
- Cac banh cia bién md déu cé canh Tue khuyu
cong nghiéng hudng kinh dé huéng cac - \\, >

dong dau chuyén déng trong cac canh N — ) 5-\
do ‘D Khap mot
chidu

- Banh bom dugc néi cling véi banh da déng co.
- Banh tuéc bin néi vdi truc ra ctia bién mé (truc
s0 cdp hdp sé co khi c6 cip phia sau).

- Banh ph9n img néi vdi vé hdp s (¢ dinh)
thong qua khdp mét chiéu va co thé quay dudc
theo chiéu quay cta banh bom va banh tudc bin

Hop s tw déng

Bién md thay Iwc 1 cap: Nguyén ly lam viéc

Khép mét chiéu
quay tu do




Hop so tw déng

Bién mé thay Iwc 1 cap: Nguyén ly lam viéc

Khdp mot
chiéu khoa

Hop s tw déng

Bién md thay Iwc 1 cap: dac tinh
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Hop so tw déng

Bién mé thay Iwec 1 cap: Ly hop khéa bién mé

Turbine

Runner
Vs

Pump Impelier

|~

;. /Frorlt Cover

Lock-Up Clutch

Hop s tw déng

Bién mé thay Iwec 1 cap: Ly hop khoa bién md

;urhlno
unner
Pump Impsller : Lock-Up Ciutch
\ [ |._—FrontCover
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7 g =«m Pressurized Fluid
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Relay Signal
Vaive Valve




Hop so tw déng

Bién mé thay Iwc 1 cap: Khép mét chiéu

Inner Race

Freewheeling Locked
— Quter Race

P essing U S,

Sprag Retainer
f E I.‘r “~—"" Spring I
/—:\

™ Inner Race =N
>

Hop s tw déng

Bién mé thay lwc 1 cap

Pump Impeller

Turbine Runner
Stator

Front Cover
One-Way Clutch
Lock-Up Clutch

Turbine Runner Hub

Thrust Bearing




Hop so tw déng

Co’ cau hanh tinh

Banh rang bao

Candan __
——
Banh rang mat troi—__ (¢

g
L

Banh réing hanh tinh —__

Hop s tw déng

Co cau hanh tinh

Banh rang bao Banh rang hanhtinh  Tang tréng dau vao cla b&nh réng mat tro

Céndin  Banh rang hanh tinh Banh rang mat trgi




Hop so tw déng

Co cau hanh tinh: cac trang thai hoat déong

Trang thai cua Khaucha | Khaubidong | Tysétruyén | Chiéu quay cua
kh?u duoc dong khau bi dong doi
diéu khien voi khau cha dong

Banh rang Cén din >1 (giam
Banh rang bao mit troi téc) Cung chiéu
ca dinh Cin din Banh ring <1(sd
mit troi truyén téng)
Banh rang Cén din >1 (giam )

Banh rang mat bao toc) Cung chiéu

tréi o dinh Can din Banh rang <1 (Sé
bao truyen tang)
Banh rang Banh réng >1 (giam
Cin dan ¢ mat troi bao tc) Nguwoc chiéu
dinh Banh rang Banh ring <1(sd
bao mit troi truyén téng)
Cén din va Banh réng Banh rang =1 (truyén .
banh rang bao | mjt troi hoac bao hoic thang) Cung chieu
noi co dinh véi banh rang | banh rang mit
nhau bao troi

Hop s tw déng

Co’ ciu hanh tinh: ty sé truyén

Ty s6 truyén cua co ciu hanh tinh don gian kiéu Wilson bing ty sé van téc
géc cua khau chu dong so véi van tdc géc khau bi dong, tic la bang ty sb rang
cla banh rang gan véi khau bi ddng so vé&i sé ring ctia banh rang gan véi
khau cha déng: i = Zbd/Zbd

S6 réng o cla can dan bang tdng sb réng cta banh réng bao va banh
rang mat tr&i: Zc =Zr + Zs

Véi hop s6 gdm nhiéu co ciu hanh tinh lién két véi nhau thi viéc xac dinh ty
s truyén phuc tap hon. Khi d6 ta cin dung quan hé van téc cua co' ciu vi sai
don ¢ dang: _

MY BT ¢ hay wg-Kag=(1-K)a,
W — O
rR

trong d6 K—ﬁ——
rong do —ZS I
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Hop so tw déng

T6 hop cac co’ cau hanh tinh Wilson néi tiép
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Hop s tw déng

Té hop cac co’ cau hanh tinh Wilson song song
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Hop so tw déng

T6 hop co cau hanh tinh — Té hop Simpson

R,

Rl

— —-—

Bang cac trang thai lam viéc ciia co' cdu hanh tinh Simpson
va kha nang tng dung
Khau cha | Khau bi | Khau chiu Ty sb Kha nang
dong dong lién két truyéni | ung dung
R2 R1 Clcbédinh | i>1 | Sétruyén rit

cham

R2 R1 S1,82¢é | 1<i<2| Sétruyén
dinh cham

R2 R1 R1 ndi véi i=1 S truyén
R2 thing
S1 R1 C1cddinh | i<-1 Sé Iui

Hop s tw déng

T6 hop co’ cau hanh tinh — Té hop Ravigneaux

1

|_.

I-||l-|

|

|+

f— —i——

nang ung dung

B-13.3: cac trang thai 1am viéc ciia co’ ciu hanh tinh Ravigneaux va kha

Khau chu Khau bi Khau chiu Ty sb Kha nang ung
dong dong lién két truyén i dung
S1 R C cb dinh i>1 S6 truyén rat
cham
S1 R S2 cb dinh i>1 Sé truyén
cham
S1vas2 R S1ndivsis2 | =1 S6 truyén
thang
S2 R C cé dinh i<-1 S6 I




Hop so tw déng
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Hop so tw dong

, . . Rear Front
Hop s6 hanh tinh T TRy
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Rear Front and Front
D Phanh (B) Sounter. HOutpu Planetary Planstary Inpin

; Rear Sun
Drive Gear  Shaft Gear G Gicar Shaft

/\ Khép 1 chidu (F)

Hop s tw déng

Hop s6 hanh tinh
D Planetary Gear Unit

©/D Direct Cluich (CO) 3-Epoed Planstary Gear Uni
©/D Brake [m) & —_—

it - ey
. rllll =i |

=

oD Gnewey
Ciusch (FO) O/D Planetary Pinion Geass.

O/D Planatary Gear Unit 3-Spwecl Planstary Gear Unit
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Hop so tw déng

Hép s6 hanh tinh: Ly hop nhiéu dia

Piston Retumn
Spring

O-Ring

Plate

Hop s tw déng

Hop s6 hanh tinh: Ly hop nhiéu dia

Check Valve Check Ball

Return Spring Return Spring
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Hop so tw déng

Hop s6 hanh tinh: Phanh nhiéu dia

Piston

Piston Return
Disc Spring

Snap Ring

O-Ring

Hop s tw déng

Hop s6 hanh tinh: Phanh dai

Piston Rod

Piston

Direction of
Drum Rotation a

Band Brake

Transmission
Case Outer Spring

Piston Rod
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Hop so tw déng

Hé th6éng diéu khién chuyén sé

Hé théng diéu khién hop s6 tu dong co nhiém vu xac dinh trang thai lam viéc
clia 6 to va diéu khién cac co cau chap hanh dé thiét 1ap trang thai lam viéc clia
bién md va hop s6 hanh tinh

Cac bo phan chinh clia hé théng diéu khién gom:

- ngudn nang luong

- bd x4c dinh trang thai lam viéc clia 6 t6 va phat tin hiéu chuyén s6
- bd céc van diéu khién chuyén s6

- cac co cau chap hanh (ly hop, phanh clia co c&u hanh tinh).

Ngoai ra con ¢ cac bé tich nang kiéu 16 xo dé qué trinh chuyén s6 dugc ém diu

Hop s tw déng

Hé théng diéu khién chuyén sé:
Trang thai lam viéc va ngwéng chuyén sé

Trang thai lam viéc clia hop s6 tu dong (trang thai cla ly hdp khoa bién mo va
trang thai clia ca cu hanh tinh) dugc xac dinh trén ca sd hai thong s6 chinh la tai
clia dong ca va téc do 6 to. Ngoai ra con ¢ cac tham sd tham khao khac nhu
nhiét d6 dong co, ché do hoat dong do nguai diéu khién Iua chon...

Khi gilt nguyén ché do tai clia dong co, néu téc do 6
t6 tang dan thi d&n mot toc do nao do hop s6 sé duac
chuyén sang trang thai s6 cao hon. Nguoc lai, néu tai
khong di va téc do 6 to cham dan thi dén mot ngudng
t6c d6 nao do hop s6 sé dugc chuyén sang trang thai
s6 thap hon.

Khi tai dong co thap thi ngudng tc do dé hop s§
chuyén lén mot s6 nao d6 thudng thap hon khi tai
déng co I6n hon.

Diém 23
XUONG SO ==y i
I C =3

1&n s6 ‘l:- e 3= 0D
1
. N

BP6 mé budm ga (%)
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Hop so tw déng

Hé théng diéu khién chuyén sé:

Trang thai lam viéc va ngwéng chuyén sé

% tdi dong co

100

D06 thi ngudng

chuyén s clia hop s6
tu dong duac xay 21
dung trong mat phang

(t6c 0 6 16 va tai

dong co). 50

Tuy theo déc diém
s{t dung cia méi hop
s6 cu thé ma ngudng
chuyén s6 duac lva

KICK-DOWN 1
I

.-I-fﬁ——? 2.|_32-:-3 3—\-4

¢

chon cho thich hop. 0

50 60 70 80 %0 100 110
Técdo 616 (kmih)

Hop s tw déng

Hé théng diéu khién chuyén sé:

Trang thai lam viéc va ngwéng chuyén sé

% 1 Song co

Pé& hop s6 co thé chuyén s6 theo ngudng
chuyén s6 dinh trudc thi thong sé két cau
clia van diéu bién ap suat va van diéu khién
chuyén s6 can dugc Iya chon phu hgp.

Déi vai hop s6 diéu khién bang dién
tlr thi ngudng chuyén s6 dudc ghi vao bo
nhd & dang bang tham chiéu va bo vi x{r
ly sé& thudng xuyén theo ti€p nhan gia tri
téc d6 6 to va tai dong co dé tim trang
thai lam viéc dinh trudc cla hop so tir
bang tham chiéu do.

100
.xlm(.?owu 1-{-;-1—2 2 -l—”-!—d J..iu
1 | 1

e

Tecdi o (kmh)

Khi cting mot gia tri tai dong co, gia tri toc do tai do
hop s6 dugc chuyén lén mot s6 nao do thuang cao
hon gia tri t6c do tai d6 hop s6 dugc chuyén trd vé s6
thap ban dau.
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Hop so tw déng

Hé théng diéu khién chuyén sé:

Trang thai lam viéc va ngwéng chuyén sé

% tdi dong co

100

Mot s6 hop s6 o ché do
kick-down khi déng ca lam viéc
& ché do tai 16n (gan toan tai).

Khi i dong co tang Ien dén 50
g4n toan tai thi hop s6 sé dugc
nhanh chéng chuyén xuéng s6
thép.

KICK-DOWN :-I- 2 1#2 2 .I_s 2+.3 3.\.4
T ;"
; i

2y

10 20 30 40 5 60 70 8 90 100 110
Tée G5 616 (km/h)

Hop s tw déng

Hé théng diéu khién chuyén sé:

Trang thai lam viéc va ngwéng chuyén sé

Trén cac hop s6 ty dong diéu khién
bang dién tlr thuang c6 dinh trudc cac
ché do hoat dong clia 6 t6 nhu ché do
binh thuang (Normal mode), ché do
tang tinh nang dong Iuc hoc hay tai
nang (Power mode) va mot s6 ché do
khac.

Nguding chuyén s6 & ché do lam viéc
binh thudng clia 6 t6 dugc chon dé
dong ca lam viéc & vang tiéu thu it nhién
liéu nhét. & ché& do tang tinh nang dong
e hoc d6 thi ngudng chuyén s6 thueng
dugc chon dich sang bén phai va xudng
dudi hon & ché do binh thudng
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Hop so tw déng

Hé théng diéu khién chuyén sé thay lwc thuan tay

Cac bo phan chinh clia hé thong diéu khién béng thay lwc gom:

- nguén nang lugng (bom dau va van diéu chinh han ché ap suat),

- bd x4c dinh trang thai lam viéc clia 6 to va phat tin hiéu chuyén s6 (cac
van diéu bign ap suét theo tai va theo téc do o t0)

- bd céc van diéu khién chuyén s6

- cac ¢a cAu chap hanh (ly hop, phanh clia co cdu hanh tinh).

Ngoai ra con c6 cac bé tich nang kiéu 16 xo dé qua trinh chuyén s6 dugc ém diu

Hop s tw déng

Hé théng diéu khién chuyén s6 thay lwc thuan tay

Bom dau |_|
Bé digul— BMM
khién -
ap suét [ CE,‘"' cco
céu diéul HSHT
khién
HSHT
Heé van diéu Vi tri buom ga
LudiEl khién thiiy Iuc Téc db 6t6
Vi tri can chon
sé

Déy chita d4u
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Hop so tw dong

Hé théng

I Ap sut co ban
B Ap sudt budm ga

’ . Ap sut diéu bién budm ga
C2lam vigo Khod bidn m BVIS gy 4D sudt i kidn b0 tih ning
C1 4m vige ) Ap suét b8 bidn mo i
= A = R 2 5 @ Bdl tron E
dleu khlen Bo lam viée B Iam viéc =l
vl van diéu khién
chuyén sé { @
@
lam mat dé
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van '
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a
g oo | e i 1m |
Van ngat
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T Fa (e #
by f :
S0 Cap
= B tich niang C2 3
i 5 fich néng 1 B9 tich néing B B tichnargCa |
1/ {
Wan 4 t.ohibu in didu khisn

\
n
LurdTTpe day 9i3m chen E‘Eg mmé;; b6 tich nang

Hop s tw déng

Hé théng diéu khién chuyén s6

BS ditu khién thuy lrc
Than van

i

| Van didu dp so cép |
Cac tin hiéu

Bobiénmé jmmm Bom céu Van butm ga [ Bandapga |
&> e

¥
S [Coamgs =" ]
bii n chuygn g
Lt wan ro-le khiod bién md
VAL
: l' |\.Fan didu khiérl|

_.—I Van dién tir '|
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Hop so tw déng

Hé théng diéu khién chuyén s6:

Crescent Driven Gear

Drive Gear
Driven Gear
Drive
Gear A0,

£ BTN v AN

fle Ay |\ ] | )

iR g = I = | T ?.Y\

NV \\ 2

-.\‘\L ’,: ‘__l‘ [l /

Stator 7 N~
Shaft =

“~0il Pump Body
Sub-Assembly

Hop s tw déng

Hé théng diéu khién chuyén s6

Cut-Back Valve

__ Governor
-~ Modulator

Detent Pressure|
(To Shift Valves)

<~ Detent Pressure|

Throttle
Cam

Transmission

To Primary Regulator Valve é’;mﬂe
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Hop so tw déng

Hé théng diéu khién chuyén s6

Axis

Outer Weight

Governor
Pressure

@ Line Pressure

Low Speed Middle and High Speed

Hop s tw déng

Hé théng diéu khién chuyén s6

Cira xa m

T
bom déu‘ Téivan
Ap suét co ban hd g{?rucaé%
Van
diéu ap Lo xa
S0’ CAp
Ap suét co ban
Day 'R" =
Ap suat
< byem ga
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Hop so tw déng

Hé théng diéu khién chuyén s6

| Low Coast Shift Valve

= To 2nd Brake (B2)

N <= Governor
| Pressure

1st Gear

Hop s tw déng

Hé théng diéu khién chuyén s6

B2 Accumulator C1 Accumulator
C2 Accumulator

Line Pressure
(Back-Pressure Side)
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Hop so tw déng

Hé théng diéu khién chuyén s6

Bé van diéu

Khién chuyén so Cam bién
+ vi tri can so

E-] . -
g Hap s - Cam bién vi
“:§ hanh tinh ECT _.._l_ tri buén ga
a ECU I
- Cam hien

toc d oté

Tin hiéu tir cac
cam bien khac

Hop s tw déng

Hé théng diéu khién chuyén s6

Céng tic chinh O/D |
*Tin hiéu huy

Céng tac khi dang sb frung gian
{tin hiéu vj tri can chuyén sg)

Céng tac chon phuong thivc lai
(tin higu phurong thire 1ai)

Cam bién vi trl budm ga
(tin hiéu mé& buwém ga

Cac cam bién téc &9 xe
(tin hiéu toc d¢ xe)

Thén van B%gmhﬁfh“& —————

Van dién tir I ! i
sg 1 | i I
i _|Cac van chuyén sél——r.l ac li hop |
! : va phanh
1

Van dién tir
s62 Voo
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Hop so tw déng

Hé théng diéu khién chuyén s6

Throttle
Bady

Throttle
Sensor

Contacts for

IDL Signals ECM
i N
Throttle Pasition Sensor 5V
L -?- +B
VTA1 T
f DL T Lo
i E2
77
.

Hop s tw déng

Hé théng diéu khién chuyén s6

Transaxle
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Hop so tw déng

Hé théng diéu khién chuyén s6

Shift Solenoid

Operation ECT - Solenoid Valve

First Gear Suoole?gg‘ Valve No. 2 OFF

Uil

< (From Pump)
Line - — To OD Direct
Vam Il'l HD‘" 552"
Pressure > . or “L” Range) ] Clutch (Co)

2-3 Shift Valve 1-2 Shift Valve 3-4 Shift Valve

Hop s tw déng

Hé théng diéu khién chuyén s6

Solencid Valve Solenoid Valve

Second Gear  No.10ON No. 2 ON
H Lina Press
Drain ~ rain ne Pressure
Line
Pressure
~ (From Oil
Pump)
| -5 To 2nd Brake q
g:';sm‘:’ B2 and Lock-Up : EI) OD Direct
sigm Valve utch Co

2-3 shift Valve 3-4 Shift Valve




