LOI NOI DAU
Mo dun Phan tich mach thay luc— kiém tra va diéu chinh hé thong thuy luc
12 mét trong nhitng md dun chuyén mén c6 tinh chat chuyén siu trong chuong
trinh dao tao, boi dudng cho hoc sinh, sinh vién trinh dé trung cap nghé ,nghé

stra chira dién may cong trinh.

Piy 1a mot md dun quan trong trong nghé sira chita dién may cong trinh.
M6 dun nay gitp cho hoc vién nghé va thg sira chita may thi cong xay dung nhiing
kién thirc co ban ca vé 1y thuyét va thuc hanh bao dudng, kiém, sira chira cic cam
bién, hop didu khién ECU, co céu chép hanh hé théng dién co trén méay xdy dung.
Pé kiém tra xéac dinh tinh trang lam viéc cua hé thdng dién co dam bao cho may
ludn 1am viéc 6n dinh 1a vén dé hét sitc quan trong, khi dura xe may vao xuong sira
chira thi viéc tim ra nguyén nhén va vi tri hu hong cta cac cam bién, hop diéu
khién ECU, co cdu chip hanh hé théng dién co va tir d6 c6 thé sira chita bao
dudng nham rat ngin thoi gian xac dinh hu hong.

Véi mong mudn d6 gido trinh duge bién soan. Trong qua trinh bién soan
mic di di co nhiéu ¢6 gang, song khong thé tranh khoi nhimng thiéu sot, han ché,
chiing téi rat mong duoc su gop ¥, bé sung cua ddc gia dé noi dung tai lieu duoc

hoan thién hon.

Xin chan thanh cam on.
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Bai 1: KY HIEU VA QUI UGC TRONG SO PO HE THONG THUY LUC MAY
XAY DUNG

MUC TIEU:
Sau khi hoc xong bai nay nguoi hoc ¢6 kha nang:

- Poc va hiéu diroc cac ky hiéu trong so dé mach thiy liec trén may xdy dung.

- Giai thich dwoc cdc qui woc trén so dé mach thuy luc.
NOI DUNG
1. Ky hiéu cac phan tir trong mach thuy e may x4y dung
1.1 Ly thuyét lién quan
1.1.1. K¥ hiéu cic phén tir trong mach thay luc

Dé hiéu va doc duoc cac mach thuy luc thi yéu ciu ngudi tho phai nhé dugc
cac ky hiéu cic phan tir va thiét bi thuy lyc da duoc tiéu chuan héa theo tiéu chuan
Qubc té ISO trong bang dudi day:
Bang 1.1: KY HIEU CAC PHAN TU TRONG MACH THUY LUC
(Theo tiéu chudn ISO)

' Binh tich ap, loc diu , thiét bj lam mat,
' thiét bi lam néng

Binh tich ap | C—j_

Loc dau - o
W
' Thiét bi lam mat $
' Thiét bi 1am néng I o

Cic loai bom thuay lwe va mé to thuay lue



Bom thuy lyc 1 chiéu hru lugng ¢6 dinh

Bom thuy lyc 1 chiéu hru hrgng thay déi

Bom thuy luc 2 chiéu hru lugng ¢é dinh

Bom thuy luc 2 chiéu hru lurgng thay a6i

Motor thuy lyc 1 chiéu hru hrong co dinh

Motor thuy luc 1 chiéu luu lugng thay doi

Motor thuy luc 2 chiéu huu lugng co dinh

Motor thity luc 2 chicu luru lugng thay doi

Bom!mgtor thuy luc thuan nghich luun
lugng ¢6 dinh

Bom/motor tl:n'ly lIue thuan nghich hru
luong thay doi




Cic kiéu di¢u khién van phén phoi

Diéu khién tay

= =
Diéu khién can gat

Dieéu khién bing con lin

Diéu khién bang nit bam

Diéu khién bing ban dap

Diéu khién bang dau do

Diéu khién bf'ing thuy Iuc

v A ‘A M) T
Dieu khién bang khi nén

Dicu khién bang dién

Diéu khién bing motor dién

Diéu khién bing dién-thuy luc

Diéu khién bang thuy-khi nén

Khéa co khi
Diéu khién bing 1o xo
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Cic loai phy Ki¢n

Cum thiét bi thiy lyc
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Dong ho do ap suat va nhiét do
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Pong ho do luu luong

Thing dau kin
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Thung dau ho

‘Motor dién
Khaop noi —
Dong co nd O=
Lo xo W
Chi huéng dong chay . |
Chi chiéu quay i,
~ m

Pwong ong va dau noi

Pudng ong lam viéc

Pudng dau diéu khién

Pudong dau thoat

—— —— —

Puéng dién

Puong 6ng mém

+ A L. A
biem noi ong

Diém ;iué;lg_(:')’_ng gi_ao nhau (Eh{":ng t_héng) 1

L6 thong hoi

Nt bit

Khép néi nhanh

Khép noi nhanh cé van 1 chiéu




Van tiét luu

Van tiét luu co dinh

Van tiét luu thay doi

Van tiét hru 1 chiéu
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Van xa luu lugng

B6 chia déu

Van diéu khién e -
Van | chiéu WA=
Van 1 chiéu ¢ 16 xo |*
o N
2= [ ]

Van | chiéu diéu khién

Van chan kép (2 van 1 chiéu c6 diéu
khién)

Van chan kep




Van dic¢u khién - -
Van 1 chiéu EES
Van | chiéu c6 16 xo |*
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Van 1 chieu diéu khién

Van chan kép (2 van 1 chiéu co diéu
khién)

Van chin kép

Van phin phoi thiy lyc

Van 2 vi tri D::l
Van 3 vi tri

Van 2/2
Van 3/2 m
Van 4/3 =
Van ap suat thiy le

Ki hiéu chung

Van ap suat c6 dinh

=
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Van ap suét thay doi
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1.1.2. Qui udc trén so dd mach thuy lyce:




- Trén mach thuy luc néi chung va mach thuy luc trén may xdy dung noi
riéng céc bo phan chi tiét déu phai tuan thu cac ky hiéu theo tiéu chudn nhu bang
trén

- Pé don gian héa trong so d6 mach thuy luc duogc thé hién thing chira dau
(thuc té chi co 1 thung chua dau thay luc) dugc dat & nhiéu vi tri khac nhau trong
so d6 nhim giam thiéu d6 dai cac dudng din dau trong so do.

- Trong tirng hoat dong ddc lap hozc phéi hop nhidu hoat dong thao tic may
thi trén mach thay luc chi thé hién cac mach diu thay luc cé lién quan dén mot
hodc nhiéu hoat dong do ma thoi.



Bai 2: BOM THUY LUC KIEU PISTON

MUC TIEU
Sau khi hoc xong bai nay ngudi hoc co kha nang:

- Trinh bay duoc dac diém, cau tao bom thuy luc kiéu Piston

- Gidi thich dwoc nguyén Iy diéu khién cia bom thiy lec kiéu Piston
NOI DUNG
1. Céu tao bom thiy lre méy xic PC200-5
1.1. Ciu tao chung:

* Cac bo phan chinh trong bom

Hinh 2.1: Cac bo phan chinh trong bom:
1. Van trg dong phia trude
. Van NC, CO phia trude ( Negative Control, Cut Off )
. Van NC, CO phia sau
. Van trg dong phia sau
. Van TVC ( Torque Valueve Control)
. Bom diéu khién

. Bom chinh phia sau

0 1 o W B W

. Bom chinh phia truce

* Vi tri cac cia dau diéu khién bom
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Hinh 2.2 Vi tri cac cira dau diéu khién bom

a, b. La cira vao cia mach dau c6 ap suit P, va P, tir cac cam bién phan hoi
cuia van diéu khién chinh dén van NC cua bom trudc.

c,d: La cira vao ctia mach dau c6 ap suat Pt va Pd tir cic cam bién phan hoi
ctia van diéu khién chinh dén van NC cua bom sau.

e; f. La ctra vao cua mach dau ¢o ap suat Psor va Pgop tir van dién tir huy ché
d6 cét dén van CO ctia bom trude va bom sau.
1.2. Ciiu tgo bom truée va bom sau:

* Cac cua dau trong bom:
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Hinh 2.3: Cira déu ra cua bom chinh phia truge va phia sau
a. Cira dau ¢ ap suat ra Pp; ctia bom trude

b. Cura dau co ap suat ra P, cia bom sau
11
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Hinh 2.4: Céc cira dau trong bom thity luc may xtic PC200-5
c. Cira diu ¢ ap suat hit P, Ap cia bom trude va bom sau
d. Cira diu co ap suét ra Py cua van tro dong bom sau
e. Ctra dau c6 ap suat ra Pe cua bom didu khién
f. Cira dau co ap suat ra P,; ctiia bom chinh phia trudc
g. Cuia dau c6 ap suat ra Pg; s cua van trg dong
h. Ctra dau c6 ap suét ra Peya cua van trg dong
i. Cira ddu c6 4p suét ra Py, cia bom chinh phia truéc
j. Ctra diu c6 ap sudt ra Py, clia bom chinh phia truéce
k. Cira dau co ap suat ra P, cua bom diéu khién
l. Cra dau c6 ap sudt ra Peog clia van tro dong

* Cdu tgo chi tiét trong bom:
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Hinh 2.5: Cac chi tiét trong bom thiy lre may xac PC200-5

1. Truc bom trudc
2. G6i d& cam ldc phia trude
3.Vo bom trudce

12



4. Cam lic bom trudc

5. Piston bom trudc

6. Xi lanh bom trudce

7. Pia van bom trudc

8. Nép sau cua bom trudc

9. Bom canh ldp giita bom trudc va sau
10. Khép ndi bom

11. Nap sau ctia bom sau

12. Bia van bom sau

13. Xi lanh bom sau

14. Piston bom sau

15. Cam lic bom sau Vo bom sau
16. Gbi d& cam lac phia sau

17. Truc bom sau

18. Van tro dong

19.Piston trg dong

1.3. Ciu tao bom diéu khién:
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Hinh 2.6: Céu tao bom diéu khién
1. Van giam ap.
2. Than bom
3. Nip bom
4. Banh rang chu dong
5. Bang rang bi dong
6. Ludi loc

1.4. Cdc van diéu khién bom thiiy luc
13



1.4.1. Van trg dong (Servo valve)

* Chike ndng: Van trg dong c6 chirc nang didu khién trirc tiép piston tron dong lam
cam lic thay d6i goc nghiéng, din dén luu luong ra Q;; Q, clia bom chinh thay ddi
khi 4p suat Pp, va Pp, thay ddi (tai thay d6i). Qué trinh thay d6i nay dwoc thuc
hién doc 1ap va tu dong nho t hop céc van diéu khién bom, ta sé& lan lugt tim hiéu

to hop céc loai van nay.

* Cau tao:

- Cdc dwong dau trong van tro dong:
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Hinh 2.7: Céc dudng dau trong van trg dong

a; b; ¢. Cac ctra dau kich hoat van tro dong

d. Cira diu co ap suadt P; tir van NC dén van trg dong

e. Cura dau co ap suat Py, tir van trg dong hoi vé bom chinh

f. Ctra dau c6 ap suat Py, tir bom sau qua van trg dong

g. Ctra dau c6 ap suat P, tir bom trude qua van trg dong

h. Ctra déu co6 ap suit Py, hoi tir cum van CO;NC qua van trg dong

i. Cura ddu c6 ap suét P; tir cum van CO:NC vio van tro dong

J. Ctra dau c6 ap suét Py, (P.) ttr bom diéu khién vao van trg dong

k. Cira dau c6 ap suat P> tir bom sau qua van trg dong

14



1. Ctra déu c6 ap suét P, tr bom trude qua van tro dong

- Cdu tao chi tiét trong van tro dong:
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Hinh 2.8: Hinh: Céu tao van tro dong

1. Pai éc ham

11. Pia ty
2. Nip 12. Pai 6¢ ham
3. Piaty 13. Nap
4. Loso 14. Vo 161 van
5. Théan van 15.161 van
6. Lo so 16. Lo so
7. Tay don 17. Pia ty
8. chét 18. Nip

9. Piston diéu khién

10. Pai 6¢ ham

19. Pai éc him

* Nguyén Iy hoat dong
- Hoat déng d@é lwu lwong ciia bom ting (Goc nghiéng ciia cam ldc la 16n nhadt)
Hinh vé& 2.8 s¢ mé ta nguyén ly lam viée cua van trg dong trong trudong hop

tang luu lugng ra ciia bom cu thé:
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Khi may da lam viéc dau thiy luc c6 ap suat (Pc) duge bom diéu khién dua
t6i chd ¢ cira dau (a) cua van trg dong. Pong thoi ap sudt dau thiy luc Pi tir van
NC dugc dua toi cira dau (b) va vao khoang (c) cua van trg dong.

Khi tin hiéu 4p suat Pi ting lam 4p suét trong khoang ¢ ting 1én day cho
Piston diéu khién 9 sang trai theo huéng mili tén trén (hinh 2.8) Piston 9 chi dung
lai khi cén bang vdi strc cang cua 16 so 4 va 6. Pong thai tay don 7 dau trén ty vao
day 16i van 15, dau dudi ty vao Piston trg dong 20, két qua lam 156i van 15 dich
sang trai .

Su dich chuyén cua 15i van 15 1a cho cira dau (a) va (d) dong lai, cua (d) noi
thong véi khoang (f) cta piston trg dong 20 qua cira (g) va ndi thong vé thung
chtra qua cua (e), dfmg thoi ctra diu (a) ndi thong vai cira dau (h). Diu thuy luc co
ap suit (Pc) qua cua (h) va cua (i) dé vé khoang (J) lam piston trg dong 20 dich
chuyén sang tréi theo chiéu miii tén lam cho goc nghiéng cam lic cua bom ting 1én

dan dén Iuu lugng ra cua bom tang lén.

Hinh: 2.9. Hoat dong tang luu luong ra cua bom

16



Khi piston 20 dich chuyén sang phai dén méot vi tri twong tmg véi ap suét
(Pi) thi tay don 7 quay theo chiéu kim dong hé quanh chét 8 lam cho 16i van 15
dich sang phai, cua dau (a) khong ndi thong voi ctra (d) va (h) Piston 20 ding lai
va luu lugng ra ty dong khong tang nira.

- Hoat dong giam luu lwong cua bom (Goc nghiéng cua cam ldc ld nho nhcfz)
Hinh vé& 2.9 s&é mo ta nguyén ly lam viéc cua van trg dong trong truong hgp giam
luu lugng ra cuia bom cu thé:

Khi tin hiéu 4p suat Pi GIAM lam ap suat trong khoang ¢ giam, 10 so 4 va 6
day cho Piston diéu khién 9 sang phai theo huéng mii tén trén (hinh 1.8) Piston 9
chi dimg lai khi 4p suat dau thuy luc trong khoang (c) can bing véi sitc cang cua 1o
so 4 va 6. Pong thoi tay don 7 dau trén ty vao day 16i van 15, dau dudi ty vio
Piston trg dong 20, két qua 1am 16i van 15 dich sang phai .
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Hinh: 2.10. Hoat dong giam luu lugng ra cua bom



Su dich chuyén cua 16i van 15 sang phai lam cho cira dau a va d néi thong,
ctra h noi thong v&i khoang j ctia piston trg dong 20 qua clra i va ndi thong vé
thing chira qua cira e, déng thoi ctra diu a ndi théng véi cira dau d. Dau thiy lyc
c6 ap suit Pc qua cira d va cra g dé vé khoang f lam piston trg dong 20 dich
chuén sang phai theo chi¢u miii tén 1am cho géc nghiéng cam lic ctia bom giam di
dan dén luu lugng ra cua bom giam di.

Khi piston 20 dich chuyén sang phai dén mot vi tri twong mg véi ap suat Pi
thi tay don 7 quay theo chiéu kim dong hd quanh chét 8 lam cho 16i van 15 dich
chuyén sang trai, ctira ddu a khong ndi thong véi cira d va h Piston 20 dirng lai khi
do6 luu luong ra tur dong khong giam nira ma co gia tri twong tmg vé1 gia tri cua ap
suat Pi tai thoi diém do..

1.4.2. Van TCV (Torque Variable Control Vale) - Van diéu khién mé men quay

* Chire ning: Van TVC c¢6 nhiém vu nhan tin hiéu dién tir bo diéu khién va tin
hiéu 4p sudt dau thuy luc tir cic bom dé diéu khién luu luong ra ctia bom pht hop
v6i theo tin hidu tir b diéu khién va ché do lam viéc cia may.

* Céu tao:

Céu tao ctia van TVC dugce minh hoa trén hinh 2.10
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Hinh: 2.11. C4u tao cua van TVC

Cdc chi tiét trong van TVC Cdc cita dau trén van TVC:
1. Lo so a. Cira vao ¢ ap suit Py, tir bom diéu khién dén
2. Loi van b. Cira vao c6 p suat Pp; tir bom trude dén
3. Piston ¢. Clra vao ¢6 ap suat Pp, tir bom sau dén
4. Piston d. Cira dau hoi c6 ap suat Py, tir van TVC
5. Mang x6ng e. Cura ra co 4p suit Py, tir vanTVC
6. Piston
7. Than van

8. Van dién tur
* Nguyén ly hoat dong:
- Khi tin hiéu dong dién tir bg diéu khién dén van TVC nhd va b diéu khién
bom hoat déng binh thuong.
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Hinh: 2.12. Nguyén Iy hoat dong cia van TVC (Khi tin hiéu dong dién tir bo
diéu khién dén van TVC nho va bd diéu khién bom hoat dong binh thuong)
Khi ¢6 tin hiéu dién tir b diéu khién dén van dién tir c6 day cho chét 9 va
piston 2 dich chuyén (Hinh 1-10). N6 chi dimng lai khi tong cac huc thanh phan gom
( Luc dién tur, luc déy 1o so 1 vaap sudt ra P, cia van TVC tac dong Ién piston 3 1a
cin bing. Khi diéu nay dién ra tin hiéu dong dién tir bo diéu khién dén van dién tir
1a rat nho, vi véy Piston 2 cén bang tai vi tri ddy cua no. Két qua la cia dau a va
cira diu b m& hoan toan vi thé luu luong xa ra cua bom la 1on nhét (Pt2=Pc ; Pi
max; Qmax)
- Khi tin hiéu dong dién tiv bg diéu khién dén van TVC Ién va bg diéu khién bom
hoat dong binh thuong.
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