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CHUONG TRINH MO PUN PAO TAO
BAO DUONG VA SUA CHUA HOP SO TU PONG
Ma s6 md dun : MDTC 04
I. Thoi gian thye hién mé dun: 45 gio; (Ly thuyét: 15 gid; Thuc hanh, thi
nghiém, thao luan, bai tap: 28 gio; Kiém tra: 02 gio)

II. Muc tiéu mé6 dun:
1. Vé kién thuec:

+ Trinh bay dy du cac yéu cau, nhiém vy, phan loai hdp sb tu dong trong 6
to.
+ Trinh bay duogc cdu tao va nguyén 1y hoat dong ctia hop s ty dong
+ Phan tich dang nhiing hi¢n tugng, nguyén nhan sai hong va trinh bay céac
phuong phap kiém tra, bao dudng hop sb tu dong
2. Vé ky nang:
+ Thao lap, kiém tra, bao dudng hop sd ty dong dung quy trinh
+ Str dung dung cac dung cu kiém tra, bao dudng hop sé tu dong dam bao
chinh x4c va an toan
3.Vé nang luc tu chu va trach nhiém:
+ Chép hanh dang quy trinh, quy pham trong nghé céng nghé 6 t6
+ Rén luyén tinh ky luat, can than, ti mi cia hoc vién.
II1. MUC TIEU MO PUN:
+ Trinh bay déy du cac yéu cau, nhiém vy, phan loai hop s6 tu dong trong
o to.
+ Trinh bay duogc cdu tao va nguyén 1y hoat dong ctia hop s ty dong
+ Phan tich ding nhiing hi¢n tugng, nguyén nhan sai hong va trinh bay
cac phuong phap bao dudng, kiém tra va sita chita
+ Thao lap, kiém tra, bao dudng va sira chita dung quy trinh
+ Str dung dung cac dung cu kiém tra, bao dudng va sua chita dam bao
chinh xdc va an toan
+ Chép hanh ding quy trinh, quy pham trong nghé cong nghé 6 to

+ Rén luyén tinh ky luat, can than, ti mi cta hoc vién.
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BAI 1. CAU TAO VA NGUYEN LY LAM VIEC CUA

HOP SO TU PONG
1. Khai quat vé hp so tw dong

Héop s6 tu dong 1a mdt hop sb hién dai duoc ap dung trén 6 t0 nham giup
cho nguoi lai tham gia giao thong dugce thuan tién hon trong qua trinh tham gia
giao thong. Noi dung phan nay s& trinh bay nhiing kién thirc co ban cua hop sd
tu dong.

Hop s6 tu dong 1a mot cum thudc hé théng truyén luc cua 0 td bao gém
hai b phan chinh la bién md men va hop s6 hanh tinh. Hai bd phan nay dugc
lap chung vo va dugc lap lién sau dong co. Ngoai ra, cum hdp s6 tu dong con
c¢6 hé thong ty dong diéu khién bang thuy luc hodc bang dién tir thyc hién tuy.
1.1. NHIEM VU, YEU CAU CUA HOP SO TU PONG

Hop sb trén 6 t6 dung dé thay doi luc kéo tiép tuyén & banh xe chu
dong cho phu hop véi lyc can tong cong cua duong. Pic tinh kéo cia 6 to
co hop

sb thuong duogc thé hién trén hinh sau:

A

Luc truyén dong

Toc do xe

Hinh 1.1 Diac tinh kéo cua o to

Dic tinh trén thé hién cho 6t6 c6 lip hop s6 co khi bon cap. Moi tay sb
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s€ cho mot duong dac tinh thé hién mdi quan hé gitra lyc kéo tiép tuyén o
banh xe chu dong véi toc do cua xe. V6i dic tinh nay, ngay ca khi nguoi 1ai
xe chon diém lam viéc cua tay sé phu hop véi luc can chuyén dong cua duong
thi két qua 1a diém lam viéc cling chua phai 13 toi vu. Piém lam viéc duogc coi
13 t6i wu khi n6 ndm trén dudng cong A 1a tiép tuyén véi tit ca cac duong dic
tinh ctia hop s6 co khi bon cap, duong cong d6 goi la duong dic tinh 1y tuong.
Puong cong 1y tudng cd duge chi khi st dung hop sb6 vo cap. Va khi do
chung ta s& tranh dugc nhitng mat mat cong suat so vai sit dung hop s6 co cép.
Hop sb tu dong dung trén 6 t6 chua cho dudng dic tinh kéo tring véi
duong dic tinh 1y twong nhung ciing cho ra dugc dudng dic tinh gan
trung voi
duong dic tinh 1y tuong. Voi hop sb tu dong viée gai cac sb truyén
dugc thuc hi€én mdt cach tu dong tuy thudc vao ché d6 cua dong co va suc can
cua mat duong. Vi vay nd ludn tim dugc mot diém lam viéc trén duong dac tinh
phu hop véi stc can chuyén dong bao dam duogc chét luong dong luc hoc va

tinh kinh té nhién liéu cua 0 t6.

1.2. Yéu cu:
Hop s6 tu dong dam bao cac yéu ciu sau:
- Thao tac diéu khién hop sd don gian nhe nhang.
- Pam bao chat luong dong luc kéocao.
- Hiéu suét truyén dong phai twong d6i 16n.
- D0 tin cay 1on, it hu hong, tudi tho cao.
- Két cu phai gon, trong luongnho.
1.3. Phan loai:
- Dua vao dic diém hop $6 tu dong dugc chia lam hai loai:
+ Loai hop s6 str dung trén 0 t6 FF (dong co dat trude, cau trude chu
dong).

+ Loai hop $O str dung trén 6 t6 FR (dOng co dat trude, ciu sau chu
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dong).

Cac hop s6 st dung trén 6t6 FF duoc thiét ké gon nhe hon so voi loai
st dung trén 6t0 FR do chiing duoc lap dit cing mot khdi véi dong co.

Céc hop s6 str dung cho 6t6 FR ¢6 bo truyén dong banh ring cudi cing
v6i vi sai lap & bén ngoai. Con cac hop s st dung trén 60 FF co bd truyén
banh rang cudi cing voi vi sai lip & bén trong, vi vay loai hop sé tr dong st
dung trén 6t6 FF con goi 1a "hdp s6 co vi sai". Hai loai hop s6 tu dong noi

trén duogc thé hién nhu sau:

@®Engine @Final Drive

\ —
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¢ Transaxle
L
& Front Wheel Drive Layout
Torque Converter
®Torgue Converter
@®cngine @ Transmission @Final Drive

Driveshaft

Rear Wheel Drive Layout
Hinh 1.2 Hai kiéu hop so6 FF va FR lip trén 6 to

- Phan loai dwa vao cach diéu khién hop s6 tu dong nguoi ta phan chia
thanh hai loai:

+ Hop s ty dong diéu khién hoan toan bang thuy luc

+ Hop s tu dong diéu khién dién tir - thuy luc.

Hop s6 ty dong diéu khién thuy luyc dugc dicu khién thong qua cac van

thuy lyc dé chuyén s6. Nhuoc diém cta hop sb nay la khong tu dong chuyén
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s6 ma chi tu dong chuyén sb trong mdi dai lam viéc twong tng véi tay s trén
can diéu khién. Két cu cia hé thong dicu khién thuy luc kha cong kénh va
phuc tap.

Loai diéu khién dién tir 1a viéc chuyén s6 duoc may tinh trung tam dua
vao cac tin hiéu tir cic cam bién dé tinh toan va dua ra két qua toi wu dé diéu
khién chuyén sé va khod bién mé men. Loai ndy con bao gém ca chirc ning
chan doan va du phong ngoai chtic nang diéu khién sb va khoa bién mo men.
Uy nhuge diém ciia hop so tw dong

Uu diém:

So v6i hop s co khi thong thudng thi hop sé tu dong c6 nhitng tinh
nang vuot trdi sau day:

Chuyén s6 lién tuc khong can cat dong luc tir dong co:

Bién mo men truyén dong dong lyc thong qua dong ning cua dong
dau thuy lyc nén truyén dong ém diu, khong gy tai trong dong. Ngoai ra, co
cau hanh tinh cung véi cac két cdu li hop khoa, phanh dai duoc diéu khién tir
dong ciing lam cho viéc chuyén sé nhe nhang, lién tuc.

Tudi tho ctia cac chi tiét trong hop sd tw dong cao hon do cac chi tiét
thuong xuyén dugc ngadm trong dau, do d6 viéc boitron va 1am mat cac
chi tiét 1a rat tt. Viéc truyén dong gitta cac chi tiét 1a ém diu, khong giy tai
trong dong va luc truyén dong thdi qua mot sé cidp banh ring dn khép nén
mg suét trén rang nho. Co ciu hanh tinh in khop trong nén dudng kinh
vong tron an khép 16n. Céc banh ring hanh tinh bd tri d6i xung nén
triét ti€u duoc luc hudng tryc.

Giam do 6n khi lam viéc.

Hiéu suat lam viéc cao, vi cac dong ning luong co thé 1a song song, ma
sat sinh ra tiéu hao ning luong chu yéu 1a do chuyén dong twong ddi con
khong chiu anh hudng ciia chuyén dong theo.

Cho ti s6 truyén cao nhung kich thudc lai khong 16m:

Véi két cdu ciia co cau hanh tinh 13 banh ring mat troi va banh ring

hanh tinh ndm gon bén trong Béanh ring bao nén kich thudc ciia bo
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truyén hanh tinh 13 rat nho gon véi 1 ti sd truyén kha 16n. Bén canh do6, bién
mo men thuy luc con ¢6 thé 1am cho mé men tir dong co ting 1én dén 2,5 lan.

Ngoai ra, viéc bo tri hop s6 tu dong trén xe 6 t6 con lam cho viéc
diéu khién xe dé dang va thuén tién. Do khong bé tri li hop va viéc chuyén

s6 hoan toan tu dong cho nén nguoi lai xe bot dugc rat nhiéu thao tac
mdi khi phai chuyén sd. Nhét 1a khi khoi hanh va 1ai xe & trong thanh phd...
Nhwoc diém.
Bén canh nhiing uu diém ma hop sé tu dong mang lai nhu da néu o trén khong
thé khong ké dén nhimng nhugc diém cta no:

Giéa thanh cua hop s6 tu dong cao.

Cong nghé ché tao doi hoi chinh xac cao: tryc 16ng, banh rang an khép
nhiéu vi tri.

Két cdu phtic tap, nhiéu cum 16ng, truc 16ng, phanh dai, 1i hop khoa,
cac khép mot chiéu, ... Do d6 viéc thao lép va stra chita s& rat khé khan va
phtrc tap.

Luc li tAm sinh ra trén cac banh rang hanh tinh 16n do téc d6 goc 16n.

Néu dung nhiéu li hop va phanh c6 thé lam ting ton hao cong suat khi
chuyén s6, hiéu suit s& giam.

Céc nhuoc diém nay s dan dan duoc khic phuc khi lga chon tdi wu so
d6 co cau va cong nghé ché tao may phat trién.

Ung dung ciia hop s6 tw dong

Hop s6 tu dong dugc nghién ciu va dua vao st dung trén 6 t6 tur
nhitng nam 1940 va ngay cang duoc phét trién va ung dung rong rai trén tat
ca cac loai 6 t6. V& co ban hop sb tu dong cho dén ngay nay vdn bao
g6m ba bo phan chinh 1 bién mé men, hop s6 hanh tinh va b phan diéu khién.
Nhiing thanh tyu méi ciia hop sd tu dong ngay nay chu yéu la hoan thién vé
két cau, nang cao duoc sd tay s va ti sb truyén. Va mot thanh tyu dang
ké nita 1a hé thong diéu khién sang s6 ctia hop s6 tu dong ngay nay la duoc
diéu khién tu dong hoan toan nho mdy tinh va cic thiét bi dién tir thong
minh lap trén xe. Nho nhimng thanh tyu méi cua khoa hoc nhat 1a
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dién tir, hop sb tu dong ngay nay di khic phuc duoc rat nhidu nhugc diém va
phat huy nhiéu uu diém nhu két cdu don gian, nhé gon, gia thanh ché
tao giam, cong tac kiém tra, bao dudng, stra chita dé dang va cho ra duong
dic tinh gan giéng véi duong dic tinh 1i tudng.

Trén 6 t6 hién dai, hop s6 tu dong duoc st dung rong rai cho cac loai
xe con cua hau hét cac hang 6 to trén thé gi6i nhu MERCEDES, BMW,
TOYOTA, FORD, HONDA, AUDI... Véi nhiing yéu ciu ngay cang cao vé
chat luong dong hoc, dong luc hoc ctia xe dic biét 1a do ém diu chuyén dong,
tinh kinh té nhién liéu va sy thuan tién khi st dung cang lam viéc ing dung
hop $6 tu dong trén xe cang rong rai. Vi thé hop $6 tu dong van 1a mot lua
chon s6 mdt cho xu thé phat trién xe 6 to trong tuong lai.

Ngay nay, ta khong chi thiy hop sé tu dong trén cac xe du lich, cac xe
c6 hai ciu cha dong ma ta con bat gip & nhing xe da dung, xe dia hinh ¢
hai cAu chi dong (4WD). Ngoai ra, trén mot sé xe chuyén dung voi tai trong
va kich thuéc 16n ciing dung hop sb tu dong dé tranh hién tuong rung giat mdi
khi chuyén s6 va khoi hanh xe.

2. SO PO CAU TAO VA NGUYEN LY HOAT PONG CUA HOP SO
Hop s6 tu dong dicu khién thuy lwc ciia hing TOYOTA bao gom mot s6
bo phan chinh sau

- B6 bién md thuy luc

- Hop s hanh tinh

- Bo diéu khién thuy luc (bd truyén dong banh rang hanh tinh)

- B truyén dong banh ring cudicing

- Céc thanh diéukhién

- Dau hop s6 tu dong.

2.1. B6 bién mé men thuy luc

B6 bién mo men thuy luc trong hop s6 tur dong nham thuc hién
cac chirc ndng sau:

- Tang momen do dong co taora;



- Poéng vai tro nhu mot ly hop thuy luc dé truyén (hay khong truyén) mo men
tor dong co dén hop $0;

- Hép thu cac dao dong x0dn clia dong co va h¢ théng truyén luc;

- C6 tac dung nhu mét banh da dé lam dong déu chuyén dong quay ctia dong

co Dan dong bom dau ctia hé théng diéu khién thuyluc.

Hinh 1.3 Cau tao hdp s6 tw dong ciia hing TOYOTA

2.1.1.Ciu tao ciia bién mé men thuyluc
V& céu tao, bién mo bao gém: banh bom, banh tuabin, stato,

khép mot chiéu va ly hop khoa bién ms.

Vo biénmo ~ Tuabin Vo bien
e Turbing Tua Front Cover

Stato | - {

Khépmot chidu

Whelsior! M
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Hinh 1.4 B6 bién mé men thuy luc

_ =S5
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Véng
dan hugng

a. Banh bom

Banh bom dugc gan lién v6i vo bién mo. Banh bom cé rat nhiéu canh
c6 bién dang cong dugc bd tri theo hudng kénh ¢ bon trong. Vanh dan
huéng dugc bd tri trén canh trong ciia canh bom dé din hudéng cho dong
chay cta dau. Vo bién mé dugc ndi véi truc khuyu cua dong co qua tim
dan dong. Dudi day 1a so dd ciu tao va vi tri ciia banh bom trong bd bién

mo men thuy luc:

Hinh 1.5 Banh bom
b. Banh tua bin
Ciing nhu banh bom, banh tua bin c6 rat nhiéu canh din dugc bd tri
bén trong banh tua bin. Hudng cong ciia cac canh dan nay nguoc chiéu voi
canh dan trén banh bom. R6 to tua bin duoc ldp véi truc so cap cia hop sd.

Cau tao va vi tri lam viéc cua roto tua bin nhu hinh sau:
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Vang
dan hudng

Hinh 1.6 Banh tuabin
c. Stator va khép mét chiéu.

Stato dugc dat gitta banh bom va banh tua bin. N6 duoc lép trén truc
stato, truc nay lap c6 dinh vao vo hop s6 qua khép mot chidu. Cac canh din
ctia stato nhan diing dau khi né di ra khoi r6 to tua bin va hudng cho né dap
vao mit sau cta canh dan trén canh bom lam cho canh bom duoc cudnghoa.

Khép mot chiéu cho phép stato quay cung chiéu véi truc khuyu dong co.
Tuy nhién néu stato c6 xu huéng quay theo chiéu nguogc lai, khép mot chiéu
s€ khoa stato lai va khong cho n6 quay. Do viy stato quay hay bi khoa phu
thudc vao huéng ciia dong dau dap vao cac canh dan cia nd. So d6 cau tao

cua stato va khop mdt chi€éu duogc thé hién trén hinh sau.

Bénh uabin __ N\ Banhbom
[
Stato
T Vatitpsd
Tryc stato
g

f
1F Eng cor = {iv\ It_} E

s :
Khip mt chibu \

Ganh cong

Bén phia sau binh bom

Tir Bérh fimbin

Bubng diin diu
niu khing co staio

Hinh 1.7 Stator va khép mét chiéu
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