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PHAN 1: HE THONG THUY LUC
CHUONG 1: CO SO LY THUYET

1.1. LICH SU PHAT TRIEN VA KHA NANG UNG DUNG CUA HE THONG
TRUYEN PONG THUY LUC

+/ 1920 da tng dung trong linh vuc mdy cong cu.

+/ 1925 ting dung trong nhiéu linh vuc cong nghiép khac nhu: nong nghiép, may khai
thadc mo, mdy hoa chat, giao thong van tai, hang khong, ...

+/ 1960 dén nay ting dung trong tu dong hoda thiét bi va day chuyén thiét bi véi trinh
do cao, c6 kha ning diéu khién bang mdy tinh hé théng truyén dong thuy luc véi cong
suat lon.

1.2. NHOUNG UU PIEM VA NHUGC PIEM CUA HE THONG TRUYEN PONG
BANG THUY LUC

1.1.1. Uu diém

+/ Truyén dong duoc cong suét cao va luc 16n, (nho cac co cau twong doi don gian,
hoat dong véi do tin cay cao nhung doi hoi it vé cham séc, bao dudng).

+/ Diéu chinh dugc van toc 1am viéc tinh va vo cap, (dé thuc hién tu dong hoa theo
diéu kién lam viéc hay theo chuong trinh ¢6 sin).

+/ K&t cdu gon nhe, vi tri cia cac phan tir dan va bi dan khong 1é thudc nhau.

+/ C6 kha nang giam khoi luong va kich thudc nho chon ap suat thuy luc cao.

+/ Nho quén tinh nho cia bom va dong co thly luc, nho tinh chiu nén ctia dau nén
c6 thé str dung & van toc cao ma khong so bi va dap manh (nhu trong co khi va dién).

+/ Dé bién déi chuyén dong quay ctia dong co thanh chuyén dong tinh tién cta co
cau chap hanh.

+/ D& dé phong qud tai nho van an toan.

+/ D& theo ddi va quan sdt bing 4p k&, ké ca cac hé phic tap, nhiéu mach.

+/ Tu dong hod don gian, ké ca céc thiét bi phic tap, bang cach dung céc phan tir
tiéu chuan hoa.

1.1.2. Nhuoc diém
+/ Mt mat trong duong ong dan va ro ri bén trong cac phan tkr, lam giam hiéu suat
va han ch€ pham vi str dung.
+/ Kho giit duoc van t6c khong déi khi phu tai thay déi do tinh nén dugc clia chat
16ng va tinh dan hoi ctia dudng 6ng dan.
+/ Khi méi khoi dong, nhiét do cta hé thong chua 6n dinh, van t6c 1am viéc thay
d6i do do nhét ctia chat 1ong thay doi.

1.3. PINH LUAT CUA CHAT LONG



1.2.1. Ap suat thuy tinh
Trong chat 1ong, ap suat (do trong luong va ngoai luc) tic dung 1én moi phan ti
chat long khong phu thudc vao hinh dang thung chia.

Hinh 1.1. Ap sudt thity tinh

Ta cé:
Hinh a: ps=h.g.p +p_. (1.1)
. F
Hinh b: pg =X (1.2)
Hinh c: izppzi va L_ A K (1.3)
Al 2 1 1 FZ
Trong do6:

p- khoi luong riéng cta chat 1ong;
h- chiéu cao ctia cot nudce;

g- gia toc trong truong;

Ps- 4p suét do luc trong truong;

pL- 4p suat khi quyén;

Pr- 4p sudt cua tai trong ngoai;

A, A, A,- dién tich bé mat ti€p xuc;
F- tai trong ngoai.

1.2.2. Phuong trinh dong chay lién tuc
Luu luong (Q) chay trong dudng 6ng tir vi tri (1) dén vi trf (2) 12 khong d6i (const).
Luu lugng Q cua chat 16ng qua mat cat A ciia 6ng bang nhau trong toan 6ng (diéu kién
lién tuc). P
Ta c6 phuong trinh dong chay nhu sau: 7/
Q = A.v = hang s6 (const) (1.4)
Vi v 1a van t6c¢ chdy trung binh qua mat cat A.

Néu tiét dién chay Ia hinh tron, ta c6: A, ”"’“’:’%‘}v
Q=Q,hay vi. A =V,.A, (1.5) “r'E‘_: s
d;.m d;
< V. =V,.—
4 4 !
Van toc chay tai vi tri 2: 1:
d? N . ) e
v, =V, d_12 (1.6) Hinh 1.2. Dong chay lién tuc
2



Trong do:
Q,[m’/s], v,[m/s], A;[m?], d,[m] I4n luot 1a Ivu lugng dong chay, van toc
dong chay, ti€t dién dong chay va duong kinh 6ng tai vi tri 1;
Q,[m?/s], v,[m/s], A,[m?], d,[m] Ian luot 1a Ivu lugng dong chay, van toc
dong chay, ti€t dién dong chay va duong kinh 6ng tai vi tri 2.
1.2.3. Phuong trinh Bernulli
Theo hinh 1.3 ta ¢6 4p suat tai mot diém chat 10ng dang chay:

2 2
p, +p.g.h, +p'% =p, +p.gh, + P-T)

= const (1.7)

Trong do:
+p.gh
Prrp& } ap sudt thuy tinh;
p, +p.gh,
p-V12 p.V% . Ao 41a? A
Ty, AP sudt thiy dong;

Y =p.g: trong luong riéng. Y Y
Hinh 1.3. Phuong trinh Bernulli

1.4. PON VI PO CAC PAI LUONG CO BAN (H¢é mét)

1.3.1. Ap suat (p)
Theo don vi do luong SI 1a Pascal (p,)
1p, = IN/m? = Im'kgs™? = 1kg/ms*
Don vi nay khd nho, nén ngudi ta thudng dung don vi: N/mm?, N/cm? va so véi
don vi dp suét cu 1a kg/cm? thi né ¢6 mai lién hé nhu sau:
lkg/cm? ~ 0.1N/mm? = 10N/cm? = 10°N/m?
(Tri s6 chinh xéc: 1kg/cm? = 9,8N/cm?; nhung dé dang tinh toan, ta 1ay lkg/cm?® =
10N/cm?).
Ngoai ra ta con dung:
Ibar = 10°N/m? = 1kg/cm?
lat = 9,81.10°N/m? = 10°N/m? = 1bar.
(Theo DIN- tiéu chudn Cong hoa Lién bang Dic thi 1kp/cm?* = 0,980665bar ~
0,981bar; 1bar ~ 1,02kp/cm?. Pon vi kG/cm? tuong duong kp/cm?).

1.3.2. Van toc (v)
DPon vi van toc 1a m/s (cm/s).

1.3.2. Thé tich va luu luong
a. Thé tich (V): m® hoac lit(1)
b. Luu lwong (Q): m*/phit hodc 1/phit.
Trong co cau bién déi nang lugng diu ép (bom diu, dong co dau) ciing c6 thé dung
don vi 1a m*/vong hoic 1/vong.



1.3.4. Luc (F)
bon vi luc 1a Newton (N)
IN = 1kg.m/s%.

1.3.5. Cong suat (N)
Don vi cong suit 1a Watt (W)
IW = INm/s = Im®.kg/s’.

1.5. CAC DANG NANG LUONG
+/ Mang nang luong: dau.

+/ Truyén nang lugng: 6ng dan, dau noi.
+/ Tao ra nang lugng hoidc chuyén déi thanh ning lugng khéic: bom, dong co

dau(mo to thuy luc), xilanh truyén luc.

1.5.1. So do thuy luc tao chuyén dong tinh tién

Al Fs Az X1, V)
NI L ™
QID |-Q2 F
1% P> “F
4 L
A4 [ >< S%
3
Q Pr
Po
o) 6
\
5 06
1
Ll 1

Hinh 1.4. So dé mach thity luc chuyén dong tinh tién

Tinh toan:
+/ Thong s6 cta co cdu chap hanh: F, va v(v,, v,)

Chuyén dong tinh tién (hanh trinh lam viéc)

A A, v
d | '
I == = m =

+/ Cac phuong trinh:

Luu luong: Q, = A,.v, (1.8)
Q,=A,y,
Luc: F.=p;.A, (1.9)



A
Cong suat clia co cdu chap hanh: N = 60t 1(1)3 [kW]

P:-Q;
60.10’
Néu bo qua t6n that tir bom dén co cdu chap hanh thi N = Ny,
Néu tinh dén t6n thét thi

N = Nyeo dien = R (n=0,6+0,8)
"

[kw]

Cong suat thuy luc: N=

Chuyén dong Iui vé (hanh trinh chay khong)
A, A,

XZ’V2

d |
== =L
“E

sz, Pé =0 Qup
Néu tai F, = 0 = p, chi thing ma sét p,.A, > F,
LlILl ILI'QTlgI Ql = A2.V2
Q,=A,.v,2Q,
DoA >A, = v, >V,

1.5.2. So dé thuy luc tao chuyén dong quay

—
2

E‘_I

Hinh 1.5. So' dé mach thity luc chuyén dong quay

10

(1.10)

(1.11)

(1.12)

(1.13)



M, .Q

Cong suat cua co ciu chap hanh: N = 102 M, =p.D,) (1.14)
M. .2n.n
hoic ~N= -2 M e
102.60 975
Cong sudt thiy Iue: N= 2% kW] (Q=D,.Q) (1.15)

60.10°

1.6. TON THAT TRONG HE THONG TRUYEN PONG BANG THUY LUC
Trong hé théng thiy luc ¢ cdc loai ton that sau:

1.6.1. Ton that thé tich
Loai ton that ndy do ddu thlty luc chdy qua céc khe hd trong cac phan tir clia hé
thong gay nén.
Néu 4p sudt cang 16n, van toc cang nho va do nhét cang nho thi ton that thé tich
cang 16n.
Ton thét thé tich dang ké nhat 1a & céc co cau bién déi nang luong (bom dau, dong
co du, xilanh truyén luc)
D61 v6i bom dau: tén that thé tich dugc thé hién bang hiéu suat sau:
Nw = Q/Qo (1.16)
Q- Luu luong thuc t€ ctia bom dau;
Q- Luu luong danh nghia ciia bom.
Néu luu lugng chay qua dong co dau 1a Q, va luu lugng thuc t€ Q4 = q4.m4 thi hiéu
sudt cua dong co dau la:
N = Qoa/Qq (1.17)
Néu nhu khong ké dén luong dau do & cdc moi néi, & cic van thi ton that trong hé
thong dau ép c6 bom dau va dong co dau la:
Nt = Nib- Nua (1.18)

1.6.2. Ton that co khi
Tén that co khi 12 do ma sét gifta cdc chi ti€t ¢ chuyén dong tuong doi & trong
bom dau va dong co dau gay nén.
Tén that co khi ciia bom duoc biéu thi bing hiéu suat co khi:
Nep = No/N (1.19)
N,- Cong suét can thiét dé quay bom (cong suét danh nghia), tic 12 cong suat can
thiét dé dam bao luu luong Q va dp suat p ctia ddu, do dé:

p-Q
N, = 610’ (kW) (1.20)
N- Cong suat thuc t€ do dugc trén truc cia bom (do momen xoan trén truc).
D6i v6i ddu: Ny = (p.Q4)/6.10* (1.21)
Do dé: Nea = No/Nog (1.22)
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Tur do, t6n that co khi ctia hé théng thuy luc 1a:
Ne = Nebr Nea (123)

1.6.3. Ton that ap suat

Tén that ap sudt 1a su giam 4p suat do luc can trén dudng chuyén dong ciia dau tir
bom dén co cau chap hanh (dong co dau, xilanh truyén luc).

Tén that ndy phu thudc vao céc yéu to sau:

+/ Chiéu dai ong dan

+/ Do nhan thanh 6ng

+/ Do lom tiét dién ong dan

+/ Toc do chdy

+/ Su thay doi tiét dién

+/ Su thay doi huong chuyén dong

+/ Trong luong riéng, do nhot.

Néu p, 1 ap suét ctia hé thong, p, 1a dp suat ra, thi ton that duoc biéu thi bang hiéu
suat:

no=Po=Pi_Ap (1.24)
Po Po
Hiéu dp Ap 1a tri s6 ton that 4p suat.
Tén that dp suat do luc can cuc bo gay nén dugc tinh theo cong thiic sau:
Ap= 10.@.&#.1{%} ~106 2 v Lbar] (1.25)
2g dlm 2g d
Trong do:
p- khoi luong riéng cta ddu (914kg/m?);
g- gia toc trong trudng (9,8 1m/s?);
v- van toc trung binh cta dau (m/s);
E- hé s6 ton that cuc bo;
1- chiéu dai 6ng dan;
d- duong kinh ong.
1.6.4. Anh huéng cac thong s6 hinh hoc dén tén that ap suat
a. Tiét dién dang tron
Néu ta goi:

Ap- Tén thét ap sudt;

1- Chiéu dai 6ng dan; /
p- Khéi lugng riéng ctia chit 16ng;
Q-Luuluong;
D- Duong kinh;

v- D06 nhét dong hoc; Hinh 1.6. Dang tiét dién tron
A- Hé s6 ma sat cta 6ng;

A
A4
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Aam- Hé s6 ma sat doi véGi chay tang;

Mrurg- HE sO ma sat doi véi chay roi.

Chayv ta 0 e
e 8 1 . Q ay tang ~ Chay r6i
= Ton thét: Ap= —-.A
T
256 D.v
A=Mam- ———
Q
0,316
A=Ay —F——=
W4 Q
n D.v
S6 Reynold: i& > 3000. Hinh 1.7. Chay td\iz/g va fhay roi
n D.v trong ong dan

b. Tiét dién thay doi lon dot ngot

o DZ 0?2
Ton that: Ap = 1—— . 82.p(3
D; ) n* D

Trong do:

D,- duong kinh 6ng dan vao;

D,- duong kinh 6ng dan ra.
c. Tiét dién nho dot ngot /
o D] Q’

Tén that: Ap= 05| 1- 22 | 5 P
D’ | n* D! Dl __S _ - D,

D,- Duong kinh 6ng dan ra;
D,- Buong kinh 6ng dan vao.

A

d. Tiét dién thay déi 16n tir tir

4 2
Tén that: Ap = [0,12+0 2( &J% pQ

4
1

R

d. Tiét dién nho tir tir
Tén that: Ap=0

Hinh 1.11. Tiét dién nho tir tie
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f.Vao 6ng dan

Ton that 4p suat dugc tinh theo cong thic sau:

8 p.Q°
Ap=E&..—.
p éE TEZ D4

Trong d6 hé so6 that thoat & dugc chia thanh hai trudong hop nhu ¢ bang sau:

Canh He so that thodt &
Sac 0,5
a Gay khic 0,25
Tron 0,06
b Co trudc <3

Z

Hinh 1.12. Ddu vao éng ddn

g. Ra ong dan

Ton that ap suat dugc tinh theo cong thic sau:

8 p.Q’°
Ap=E o
p aU TC2 D4
He s6 that thoat &,
4 Q 3000 2
w D.v
1
4 Q3000
T D.v

h. Ong ddn gdy khiic
R

7

D
8 p.Q°
Ap = &U Ty P 2
n- D 7
Géc a, B | He so that thoat & /
a =20 0,06 DI———»
o =40 0,2
o =60 0,47

14
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B =20 0,04
B =40 0,07
B =60 0.1
B =80 0,11

0,11
B =90 ’

i. Ton thdt dp sudt & van
k. Ton thdt trong hé thong thuy luc

1.7. PO NHOT VA YEU CAU POI VOI DAU THUY LUC

1.7.1. Do nhét

Do nhét 1a mot trong nhiing tinh chat quan trong nhat cua chat 16ng. P6 nhét xac
dinh ma sat trong ban than chat 16ng va thé hién kha niang chong bién dang truot hoic
bién dang cét ctia chat 16ng. C6 hai loai do nhdét:

a. bo nhot dong luc

Do nhét dong luc n 1a luc ma st tinh bang 1IN tdc dong trén mot don vi dién tich
bé mat 1m? ctia hai 16p phang song song v6i dong chdy ciia chat 16ng, cdch nhau 1m va
¢ van toc 1m/s.

Do nhét dong luc n duoc tinh bang [Pa.s]. Ngoai ra, ngudi ta con dung don vi
poazo (Poiseuille), viét tat 1a P.

1P =0,1N.s/m? = 0,010193kG.s/m>
1P = 100cP (centipoiseuilles)

Trong tinh toan k¥ thuat thuong s quy tron:

1P = 0,0102kG.s/m?

b. Do nhot dong

Do nhét dong 1a ty s6 giita hé s6 nhét dong luc 1 v6i khdi luong riéng p clia chit
long:

v=1 (1.26)
p

Pon vi do nhét dong 1a [m?/s]. Ngoai ra, ngudi ta con dung don vi stoc ( Stoke),

viét tat 1a St hodc centistokes, viét tat 1a cSt.
1St = 1ecm?/s = 10*m?/s
1cSt = 102St = Imm?/s.

c. Do nhot Engler (E°)

Do nhét Engler (E°) 1a mot ty s6 quy uSc ding dé so sanh thoi gian chdy 200cm’
diu qua 6ng din c6 dudng kinh 2,8mm véi thdi gian chdy ctia 200cm® nuée cat & nhiét
do 20°C qua 6ng déan c6 ciing dudng kinh, ky hiéu: E° = t/t,

Do nhdét Engler thuong duoc do khi dau & nhiét do 20, 50, 100°C va ky hiéu tuong
ting véi n6: B, E%,, E°, .
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1.7.2. Yéu cau déi v6i dau thay luc

Nhitng chi tiéu co ban dé danh gia chat luong chét 16ng 1am viéc 12 do nhét, kha
nang chiu nhiét, do 6n dinh tinh chat hoa hoc va tinh chat vat ly, tinh chong ri, tinh an
mon céc chi tiét cao su, kha nang boi tron, tinh sui bot, nhiét do bat lita, nhiét do dong
dac.

Chdt Iong lam viéc phdi dam bdo cdc yéu cdu sau.:

+/ C6 kha nang boi tron t6t trong khoang thay déi 16n nhiét do va dp suat;

+/ Do nhét it phu thudc vao nhiét do;

+/ C6 tinh trung hoa (tinh tro) véi cac bé mat kim loai, han ché€ dugc kha nang xam
nhap cta khi, nhung dé dang tach khi ra;

+/ Phai c6 do nhdt thich tng v6i diéu kién chan khit va khe hd cla cac chi tiét di
trugt, nhim dam bao do ro dau bé nhét, cling nhu t6n that ma sat it nhat;

+/ Dau phai it sui bot, it boc hoi khi lam viéc, it hoa tan trong nudc va khong khi,
dan nhiét tot, c6 modun dan hoi, hé s6 nd nhiét va khoi lugng riéng nho.

Trong nhitng yéu cau trén, dau khoang chat thoa man dugc day da nhat.
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CHUONG 2: CO CAU BIEN POI NANG LUGNG VA HE
THONG XU LY DAU

2.1. BOM VA PONG CO DAU (MO TO THUY LUC)

2.1.1. Nguyén ly chuyén déi nang luong

Bom va dong co dau 1a hai thiét bi c¢6 chic nang khac nhau. Bom 1a thiét bi tao ra
nang lugng, con dong co dau 1a thiét bi tiéu thu nang lugng nay. Tuy th€ két cau va
phuong phép tinh toan ctia bom va dong co dau cung loai giong nhau.

a. Bom ddu: 1a mot co cau bién déi nang luong, dung dé bién co nang thanh nang
luong clia ddu (dong chat 16ng). Trong hé thong dau ép thudng chi dung bom thé tich,
tic 12 loai bom thuc hién viéc bién doi nang luong bing cdch thay déi thé tich céac
buéng lam viéc, khi thé tich ctia buéng lam viéc tang, bom hit diu, thuc hién chu ky
hit va khi thé tich clia budng giam, bom ddy dau ra thuc hién chu ky nén.

Tuy thuoc vao lugng diu do bom day ra trong mot chu ky lam viéc, ta c6 thé phan
ra hai loai bom thé tich:

+/ Bom ¢6 luu lugng ¢6 dinh, goi tat 1a bom ¢6 dinh.

+/ Bom c6 luu luong c6 thé diéu chinh, goi tit 1a bom diéu chinh.

Nhitng thong s6 co ban clia bom 1a luu lugng va ap suét.

b. Déong co ddu: 1 thiét bi dung dé€ bién nang luong ctia dong chat 10ng thanh dong
nang quay trén truc dong co. Qua trinh bién d6i nang lugng 1a ddu c6 4p suat duge dua
vao budng cong tiac cua dong co. Dudi tic dung cla dp suét, cac phan tr cua dong co
quay.

Nhitng thong s6 co ban cua dong co dau la luu lugng cta 1 vong quay va hiéu ap
sudt & duong vao va duong ra.

2.1.2. Cac dai luong dac trung
a. Thé'tich ddu tdi di trong 1 vong (hanh trinh)

y ¢
A

Hinh 2.1. Bom thé'tich
Néu ta goi:
V- Thé tich dau tai di trong 1 vong (hanh trinh);
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A- Dién tich mat céit ngang;

h- Hanh trinh pittong;

V.- Thé tich khoang ho gitta hai rang;

Z- SO rang cua banh rang.
O hinh 2.1, ta ¢6 thé tich ddu tai di trong 1 vong (hanh trinh):

V =A.h 1 hanh trinh (2.1)

VaV,.Z22 1vong (2.2)
b. Ap sudt lam viéc

Ap suat 1am viéc dugc biéu dién trén hinh 2.2. Trong d6:

+/ Ap suét én dinh p;; 4P 1=6
£ A Ps
+/ Ap suat cao p,; D, ' p

+/ Ap suét dinh p; (4p suét qua van tran). P, /

»{
Hinh 2.2. Su thay doi dp sudt lam viéc theo thoi gian

c. Hiéu sudt

Hiéu suat ciia bom hay dong co diau phu thudc vao cac yéu td sau:

+/ Hiéu sut thé tich n,

+/ Hiéu suat co va thuy luc 0,

Nhu vay hiéu suét toan phan: 1, = My. Ny (2.3)

O hinh 2.3, ta c6:

+/ Cong suat dong co dién: N = Mg. Qg n, @4

+/ Cong suat cua bom: N = p.Q, (2.5) M, M, —

Nhu vay ta c6 cong thic sau:

M, F

N, = % Pn? Q. 6) }NA }NA

+/ Cong suat cua dong co dau: . ﬁ
N, =M,. Q, hay N, = NyerP- Q 2.7) =

+/ Cong sudt ctia xilanh: Hinh 2.3. Anh hudng cua hé so'ton that
dén hiéu sudt

N, = F.v hay Ny = Negann-P-Qy (2.8)
Trong do:

Ng, Mg, Qg- cong suat, momen va van toc goc trén truc dong co ndi véi bom;
Na, M,, Q, - cong sudt, momen va van toc goc trén dong co tai;

N,, F, v - cong suét, luc va van toc pittong;

N, p, Q, - cong suét, ap sudt va luu luong dong chay;

Nuilann- N1€U sUAt clia xilanh;

Nuvotor- Ni€U sudt clia dong co dau;
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Nw- hiéu suat cua bom dau.

2.1.3. Cong thitc tinh toan bom va dong co dau
a. Luu luong Q,, s6 vong quay n va thé tich ddau trong mot vong quay V

Tacé: Q,=n.V (2.9)

+/ Luu lugng bom: Q, = n.V. 1,.10° 2.10) O Qv

+/Pong co ddu: Q, = V107 a1 "\ )Y v

Trong do: Hinh 2 4. Luu luong, s6 vong quay, thé tich

Q.- luu Tugng [1t/phut];
n- sO vong quay [vong/phuit];
V- thé tich dau/vong [cm®/vong];
n,- hiéu suit [%].
b. Ap sudt, moémen xodn, thé tich ddu trong mot vong quay V
Theo dinh luat Pascal, ta c6:

M
= 2.12
P= (2.12)
Ap suit cia bom: p = %.10 (2.13)
. ’ . M
Ap suat dong co dau: p = *—.10 (2.14)
V‘nhm
Trong do: p
p [bar];
M, [N.m]; M, \4 \% M
V [cm®/vong];
Nim [%]. Hinh 2.5. dp sudt, thé tich, mémen xodn
c. Cong sudt, dp sudt, luu luong
Cong suat ciia bom tinh theo cong thiic tong quat 1a: N = p.Q, (2.15)
+/ Cong suat dé truyén dong bom:
N =P g2 (2.16)
6.1,
+/ Cong suat truyén dong dong co dau:
N :%.10-2 2.17)

Trong do:
N [W], [kW];
p [bar], [N/m?];
Q, [lit/phut], [m?/s];
N [%].
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Luu lugng cua bom vé 1y thuyét khong phu thudc va dp suat (trit bom ly tam), ma
chi phu thudc vao kich thudc hinh hoc va van téc quay ctia nd. Nhung trong thuc t&€ do
su ro0 11 qua khe hd gitta cdc khoang hiit va khoang ddy, nén luu luogng thuc t€ nho hon
luu luong 1y thuyét va giam dan khi 4p suat tang.

Mot yéu t6 gay mat mat nang lugng nita 1a hién tugng hong. Hién tugng nay
thuong xuat hién, khi 6ng hit qua nho hoac dau cé do nhét cao.

Khi bo loc dit trén dudng hit bi ban, cling véi su tiang siic can ciia dong chay, luu
lugng clia bom gidm dan, bom lam viéc ngay mot 6n va cudi cung tac han. Béi vay can
phdi luu ¥ trong ldc 1ap rdp 1am sao dé ong hiit to, ngan va thang.

2.1.4. Cac loai bom
a. Bom vdi luu luong c6 dinh
+/ Bom bénh rang an khép ngoai;
+/ Bom bénh rang an khép trong;
+/ Bom pittong huéng truc;
+/ Bom truc vit;
+/ Bom pittong day;
+/ Bom cénh gat kép;
+/ Bom roto.
b. Bom vdi luu luong thay doi
+/ Bom pittong huéng tam;
+/ Bom pittong hudng truc (truyén bang dia nghiéng);
+/ Bom pittong hudng truc (truyén bang khép cau);
+/ Bom cénh gat don.

2.1.5. Bom banh rang f Buodng ddy B
a. Nguyén ly lam viéc

Bénh rang chu
dong

$ Busng hit A

Hinh 2.6. Nguyén ly lam viéc cua bom bdnh rdng
Nguyén Iy 1am viéc clia bom bdnh rang 1a thay déi thé tich: khi thé tich clia budng
hiit A tang, bom hit dau, thuc hién chu ky hut; va nén khi thé tich gidam, bom ddy dau
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ra & buéng B, thuc hién chu ky nén. Néu nhu trén dudng dau bi ddy ra ta dat mot vat
can (vi du nhu van), dau bi chan s€ tao nén mot ap suat nhét dinh phu thuoc vao do 16n
clia stic can va két cau ctia bom.

b. Phdn loai

Bom banh rang 1a loai bom dung rong rii nhét vi né ¢6 két cau don gian, dé ché
tao. Pham vi sir dung ctia bom banh rang cht yéu & nhitng hé théng c6 ap suat nho trén
c4ac mdy khoan, doa, bao, phay, mdy t6 hop,.... Pham vi 4p suat st dung clia bom banh
rang hién nay c6 thé tir 10 + 200bar (phu thudc vao do chinh xdc ché tao).

Bom bénh ring gém c6: loai banh rang an khép ngoai hodc an khdp trong, ¢6 thé
la rang thang, rang nghiéng hoac rang chir V.

Loai banh rang an khép ngoai dugc dung rong rai hon vi ché tao dé hon, nhung
banh rang an khép trong thi c6 kich thude gon nhe hon.

7

Vanh khan

%
/]
I

—+

Buong hit $ Budng hit  Budng ddy
Hinh 2.7. Bom banh rdng
a. Bom banh rdng dan khép ngoai, b. Bom bdanh rdng dn khop trong; c. Ky hiéu bom.
c. Luu luong bom banh rdang
Khi tinh luu lugng dAu, ta coi thé tich dau dugc ddy ra khoi ranh ring bing vdéi thé
tich cua rang, tic 1a khong tinh dén khe hd chan rang va lay hai banh rang c6 kich
thudc nhu nhau. (Luu lugng cua bom phu thudc vao két cau)
Néu ta dat:
m- Modul cua banh rang [cm];
d- Buong kinh chia banh rang [cm];
b- Bé rong banh rang [cm];
n- SO vong quay trong mot phut [vong/phuit];
Z - S6 rang (hai banh rang ¢6 so rang bang nhau).
Thi lugng d4u do hai banh riang chuyén di khi né6 quay mot vong:
Q, = 2.1.d.m.b [cm?/vong] hoic [1/ph] 2.18)
Néu goi Z 1a s6 rang, tinh dén hiéu suat thé tich n, ctia bom va s6 vong quay n, thi
luu lugng cia bom banh rang s€ la:
Q, = 2.1.Z.m”.b.n. n, [cm?/phiit] hoidc [1/ph] (2.19)
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N, = 0,76 + 0,88 hiéu suit cua bom banh rang
d. Két cdu bom bdanh rdang

Két ciu clia bom banh ring duoc thé hién nhu & hinh 2.8.

Hinh 2.8. Két cdu bom bdnh rdng

2.1.6. Bom truc vit
Bom truc vit 1a su bién dang cia bom banh rang. Néu banh rang nghiéng c6 so
rang nho, chiéu day va géc nghiéng cua rang 16n thi banh rang s€ thanh truc vit.
Bom truc vit thuong c6 2 truc vit an khép v6i nhau (hinh 2.9).

” 1 []
A1 ANV
4 Y R w0 Reebees
3 Ak 2
A4

I 1]
=— v
==t
Budng huit t_ _l Buong ddy

Hinh 2.9. Bom truc vit
Bom truc vit thuong duoc san xuat thanh 3 loai:

+/ Loai ap suét thap: p = 10 +15bar

+/ Loai 4p suat trung binh: p = 30 + 60bar

+/ Loai ap sudt cao: p = 60 + 200bar.

Bom truc vit ¢6 dic diém 1a dau dugc chuyén tir budng hit sang budéng nén theo
chiéu truc va khong c6 hién tuong chén dau & chan ren.
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Nhuoc diém ctia bom truc vit 1a ch€ tao truc vit kha phic tap. Uu diém cin ban 1a
chay ém, do nhap nho Iuu luong nho.

2.1.7. Bom canh gat

a. Phan loai

Bom canh gat ciing 1a loai bom duoc dung rong rai sau bom banh rang va chu yéu
dung & hé thong c6 ap thap va trung binh.

So v6i bom banh ring, bom cdnh gat bao ddm mot Iuu luong déu hon, hiéu suat thé
tich cao hon.

Két cdu Bom cénh gat c6 nhiéu loai khdc nhau, nhung c6 thé chia thanh hai loai
chinh:

+/ Bom canh gat don.

+/ Bom canh gat kép.

b. Bom canh gat don

Bom cénh gat don la khi truc quay mdt vong, né thuc hién mot chu ky lam viéc
bao gom mot 1an hut va mot 1an nén.

Luu lugng ctia bom ¢ thé diéu chinh bing cdch thay d6i do léch tam (xé dich
vong truot), thé hién & hinh 2.10.

Do léch tam
a w Vong truot
“— ) ¢ Vung hiit @
Roto
Viung nén
Vong truot A i
Lo xo Diéu chinh do

léch tam dau

N LD
H L\‘.\ﬁ-\ﬁm\\wg
=1 PRPIT

=ty

= 27722

Diéu chinh do
léch tam

Pittong
Roto

Hinh 2.10. Nguyén tdc diéu chinh luu luong bom cdnh gat don
a. Nguyén ky va ky hiéu,
b. Diéu chinh bdng [0 xo;
c. Diéu chinh luu lugng bang thity lic.
c. Bom canh gat kép
Bom canh gat kép 1a khi truc quay mot vong, n6 thuc hién hai chu ky lam viéc bao
gom hai lan hut va hai 1an nén, hinh 2.11.
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> Buong hiit

Hinh 2.11. Bom canh gat kép
d. Luu luong ciua bom cdnh gat
Néu cac kich thuée hinh hoc ¢6 don vi 1a [cm], s6 vong quay n [vong/phit], thi luu
luong qua bom la:
Q=2.10".r.e.n.(B.D + 4.b.d) [lit/phuit] (2.20)
Trong do:

D- duong kinh Stato; B- chi€u rong cénh gat; b- chiéu sau cua ranh; e- do
léch tam; d- duong kinh con lan.

2.1.8. Bom pittong

a. Phan loai

Bom pittong 12 loai bom dua trén nguyén tic thay déi thé tich clia co ciu pittong -
xilanh. Vi bé mat 1am viéc clia co ciu nay 1a mat tru, do dé dé dang dat dugc do chinh
xdc gia cong cao, bao dam hiéu suat thé tich tot, c6 kha nang thuc hién dugc vé6i dp
sudt 1am viéc 16n (4p sudt 16n nhat c6 thé dat duoc 1a p = 700bar).

Bom pittong thuong dung & nhitng hé thong dau ép can ap suit cao va luu luong
16n; d6 1a may truét, may xdc, may nén,....

Dua trén cach bo tri pittong, bom c6 thé phan thanh hai loai:

+/ Bom pittong huéng tam.

+/ Bom pittong huéng truc.

Bom pittong c6 thé ché tao véi luu luong cd dinh, hodc luu luong diéu chinh duoc.

b. Bom pitténg huong tdm

Luu luong duoc tinh todn bang viéc xdc dinh thé tich cua xilanh. Néu ta dat d- 1a
dudng kinh clia xilanh [cm], thi thé tich clia mot xilanh khi roto quay mot vong:
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n.d?

h [cm?/vong] (2.21)

q =
Trong doé: h- hanh trinh pittong [cm]
Vi hanh trinh cta pittong h = 2e (e 1a do 1éch tam cla roto va stato), nén néu bom
c6 z pittong va lam viéc vGi sO vong quay la n [vong/phiit], thi luu lugng clia bom sé la:
1071

Q = q.z.n.10°? [lit/phiit] = .d%.e.zh [lit/phit] (2.22)

Hanh trinh cua pittong thong thuong 1a h = (1,3 + 1,4).d va s6 vong quay n,,,, =
1500vg/ph.

Luu lugng ciia bom pittong huéng tam ¢ thé diéu chinh bang cach thay déi do
léch tam (xé dich vong truot), hinh 2.12.

Hinh 2.12. Bom pitténg huong tam
Pittong (3) bo tri trong cdc 16 huéng tam roto (6), quay xung quanh truc (4). Nho
céac ranh va cdc 16 bo tri thich hop trén truc phan phéi (7), ¢6 thé néi 1an luot cc xilanh
trong mot nita vong quay cta roto v6i khoang hiit nita kia véi khoang day.

Sau mot vong quay cua roto, moi pittong thuc hién mot khoang chay kép c6 16n
bang 2 1an d¢ léch tam e.

Trong cic két cdu mdi, truyén dong pittong bang luc ly tam. Pittong (3) tua truc
ti€p trén dia vanh khan (2). Mat dau cua pittong 1a mat cau (1) dat hoi nghiéng va tua
trén mat con cua dia dan.

Roto (6) quay dugc noi véi truc (4) qua ly hop (5). Dé diéu khién do léch tam e, ta
st dung vit di€u chinh (8).

c. Bom pitténg huong truc

Bom pittong hudng truc 1a loai bom cé pittdong dat song song véi truc cua roto va
duoc truyén bing khdp hodc bang dia nghiéng. Ngoai nhitng uu diém nhu chia bom
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pittong hudng tam, bom pittdéng hudng truc con cé uu diém nita 1a kich thudc cta né
nho gon hon, khi ciing mot ¢& v6i bom huéng tam.

Ngoai ra, so vdi tit ca cac loai bom khac, bom pittong huéng truc c¢6 hiéu suat tot
nhat, va hiéu sudt hau nhu khong phu thudc va tai trong va s6 vong quay.

Pittong,
Xilanh;

Pia dan ddu;
Do nghiéng;

© % NS W

. Pittong,

4 \\\\\\ ,m,} 1 0 Truc truyén.

*\\\\\\\ Wrrtrs.

Hinh 2.13. Bom pittong huong truc
Néu 14y cac ky hiéu nhu & bom pittong huéng tam va duong kinh trén d6 phan bo
cac xilanh 1a D [cm], thi luu lugng cia bom s€ la:

, nd? n.d®

hzn=107.

zn.D.tgo. [lit/phit] (2.23)

Loai bom nay thuong dugc ché€ tao véi luu lugng Q = 30 + 6401/ph va 4p suat p =
60bar, s6 vong quay thuong dung 1a 1450vg/ph hoac 950vg/ph, nhung & nhitng bom cé
roto khong 16n thi s6 vong quay c6 thé dung tir 2000 + 2500vg/ph.

Bom pittong hudng truc hau hét 1a diéu chinh luu luong duogc, hinh 2.15.

(- @)
4?“73 2 14
\‘ J ' p

) 1. Thdn bom;
\ \_ﬁé= 2. Pirténg;
4 3. Dia nghiéng,
ol % | 4 Lo X0,
/.’ f . 56.Tay quay diéu
' l’////}/ﬂ/// . chinh géc nghiénga.
h’ S
6 b5 o 2 t

Hinh 2.14. Diéu chinh luu luong bom pittong hudng truc
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Trong céc loai bom pittong, do khong dong déu cua luu lugng khong chi phu thuodc
vao dic diém chuyén dong cua pittong, ma con phu thudc vao s lugng pittong. Do
khong dong déu dugc xac dinh nhu sau:

k = Qunax = Quin
Qmax

Do khong dong déu k con phu thudc vao s6 luong pittong chin hay 1€.

(2.24)

2.1.9. Tiéu chuan chon bom

Nhitng dai luong dac trung cho bom va dong co dau gom co:

a. Thé tich nén (luu luong vong): 1a dai luong dic trung quan trong nhat, ky hiéu
V[cm?/vong]. O loai bom pittong, dai lugng nay tuwong tng chi€u dai hanh trinh
pittong.

boi v6i bom: Q ~ n.V [lit/phit],

va dong co dau: p ~ M/V [bar].

b. S6'vong quay n [vg/ph]

c. Ap sudt p [bar]

d. Hiéu sudt [%]

e.Tiéng on

Khi chon bom, can phai xem xét cc yé€u t6 vé k¥ thuat va Kinh t&€ sau:

+/ Gia thanh;

+/ Tudi tho;

+/ Ap sudt;

+/ Pham vi s6 vong quay;

+/ Kha nang chiu cac hop chat hoa hoc;

+/ Su dao dong ctia luu lugng;

+/ Thé tich nén x6 dinh hodc thay doéi;

+/ Cong suit;

+/ Kha nang bom cac loai tap chat;

+/ Hiéu suét.

2.2. XILANH TRUYEN PONG (CO CAU CHAP HANH)

2.2.1. Nhiém vu
Xilanh thay luc 1a co cdu chap hanh dung dé bién doi thé niang cuia diu thanh co
nang, thuc hién chuyén dong thing.
2.2.2. Phan loai
Xilanh thuy luc duoc chia l1am hai loai: xilanh luc va xilanh quay (hay con goi la
xilanh momen).
Trong xilanh luc, chuyén dong tuong doi gitta pittong vGi xilanh 1a chuyén dong
tinh tién.
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Trong xilanh quay, chuyén dong twong doi gitta pittong vé6i xilanh 13 chuyén dong
quay (v6i géc quay thudng nho hon 360°).

Pittong bat dau chuyén dong khi luc tdc dong 1én mot trong hai phia ctia né (luc d6
thé 1a luc dp sudt, luc 10 xo hodc co khi) 16n hon tdng cdc luc can ¢6 huéng nguoc lai
chiéu chuyén dong (luc ma sat, thity dong, phu tai, 10 xo,...).

Ngoai ra, xilanh truyén dong con dugc phan theo:

a. Theo cdu tao

+/ Xilanh don

e Liii vé nho ngoai luc

e Lui vé nho 10 xo

[\ / \ [/ \ |

+/ Xilanh kép
e Lui vé bang thuy luc

4 -

e Lii vé bang thay luc c6 giam chan

I

i

e Tac dung ca hai phia

]
)
Kiéu thuc hién ﬁ:\
e T4ac dung quay £ L !"\__"l!
47
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+/ Xilanh vi sai
e T4c dung don

e Tac dung kép

b. Theo kiéu ldp rdp

+/ Lap chat than

+/ Lap chat mat bich

+/ Lap xoay dugc

+/ Lap ga & 1 dau xilanh

2.2.3. Cau tao xilanh

N

‘\\1

71 [ [ ]
15 17 1311 14 1 12 16
Hinh 2.15. Cdu tao xilanh tdc dung kép cé cdn pittong mot phia
1.Thdn; 2. Mdt bich héng; 3.Mdt bich hong;
4. Cdn pittong; 5. Pittong, 6. 0 truot;
7.Vong chdn ddu; 8. Vong dém; 9. Tdm noi;
10.Vong chdn hinh O; 11.Vong chdn pittong; 12. OA/ng noi;
13. Tdm ddn huéng; 14.Vong chdn hinh O; 15. Dai éc;
16. Vit van; 17. OA/ng noi.
O hinh 3.29 1a vi du xilanh tic dung kép c6 can pittong mot phia. Xilanh c6 cac bo
phan chinh la than (goi 1a xilanh), pittdong, can pittong va mot s6 vong lam kin.
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2.2.4. Mot so xilanh thong dung
a. Xilanh tac dung don
Chat 1ong 1am viéc chi tdc dong mot phia cuia pittong va tao nén chuyén dong mot
chiéu. Chiéu chuyén dong ngugc lai dugc thuc hién nho luc 10 xo.

Hinh 2.16. Xilanh tdc dung don (chiéu nguoc lai bang 1o xo) va ky hiéu
b. Xilanh tac dung kép
Chat 1ong 1am viéc tdc dong vao hai phia cla pittong va tao nén chuyén dong hai
chiéu.

Hinh 2.17. Xilanh tac dung kép

a. Xilanh tdc dung képkhong cé giam chdn cudi hanh trinh va ky hiéu,

b. Xilanh tdc dung kép c6 gidm chdn cudi hanh trinh va ky hiéu.

2.2.5. Tinh toan xilanh truyén luc
a. Dién tich A, luc F, va dp sudt p

+/ Dién tich pittong
2 2 2
A= ”’f ; A2=i—“' D4 @) (2.25)
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Hinh 2.18. Ap sudt p, luc F trong xilanh

+/ Luc
F =p.A (2.26)
+/ Ap suit
Ft
=t 2.27
P= (2.27)
Trong do:

A - dién tich tiét dién pittong [cm?];
D - duong kinh cua xilanh [cm];

d - duong kinh cta can [cm];

p - ap sudt [bar];

F, - Tuc [kN].
Néu tinh dén ton that thé tich & xilanh, dé tinh toan don gian, ta chon:
, ’ F
e Ap suit: p=—==-.10" (2.28)
Anm
n.d?

1072 (2.29)

e Dién tich pittong: A =

d - duong kinh cua pittong [mm];
n- hiéu suét, 14y theo bang sau:

Bang 3.5
p (bar) 20 120 160
n (%) 85 90 95

Nhu vay pittong bat dau chuyén dong duge, khi luc F, > F; + F, + Fy
Trong do:
F;- trong luc;
F,- luc gia toc;
Fg- luc ma sat.
b. Quan hé giita luu luong Q, vdn toc v va dién tich A
Luu lugng chay vao xilanh tinh theo cong thic sau:
Q=Av (3.16)
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D¢ tinh toan don gian, ta chon: \ v
Q=A.v.10" | —
2 D — m
A=TD o2 (3.17) -
Trong do6:
D - duong kinh [mm]; Q T

A - dién tich cia xilanh [em?]; @
Q - luu luong [lit/phuit];
Vv - van toc [m/phit].

L]
Hinh 2.19. Quan hé giita Q, v va A

2.3. BE DAU

2.3.1. Nhiém vu
Bé dau c¢6 nhiém vu chinh sau:
+/ Cung cdp dau cho hé thong 1am viéc theo chu trinh kin (cdp va nhan dau chay vé).
+/ Giai toa nhiét sinh ra trong qua trinh bom dau lam viéc.
+/ Lang dong céc chat can ba trong qud trinh 1am viéc.
+/ Tach nuéc.

2.3.2. Chon kich thuéc bé dau
D6i v6i cac loai bé dau di chuyén, vi du bé dau trén céc xe van chuyén thi ¢6 thé
tich bé dau duoc chon nhu sau:
V=15Q, (2.30)
Do6i véi céac loai bé dau ¢ dinh, vi du bé ddu trong cdc may, day chuyén, thi thé
tich bé dau dugc chon nhu sau:
V=(3+5.0Q, 2.31)
Trong do: V[lit];
Q.[l/ph].

2.3.3. Két ciu cua bé dau
Hinh 2.16. 1a so d6 bo tri cdc cum thiét bi can thiét ctia bé cap dau cho hé thong
diéu khién bang thuy luc.

1.Dong co dién;
2. Ong nén;
3. Bé loc;
4. Phia hut,;
5. Vach ngan;

6. Phia xd,
7. Mél‘ dciu, 3 -] 8
8. D6 ddu;
9. OA/ng xd. 7
4
6

Hinh 2.20. B¢ ddu
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Bé dau duoc ngan 1am hai ngan bdi mot mang loc (5). Khi mé dong co (1), bom
dau lam viéc, dau dugc hit 1én qua bo 1oc (3) cdp cho hé théng diéu khién, dau x4 vé
duoc cho vao mot ngan khéac.

Dau thudng d6 vao bé qua mot cira (8) bo tri trén nap bé loc va 6ng xa (9) duoc dat
vao gan st bé chita. C6 thé kiém tra mic dau dat yéu cAu nho mat dau (7).

Nho cac mang loc va bo loc, dau cung cép cho hé thong diéu khién dam bao sach.
Sau mot thoi gian 1am viéc dinh ky thi bo loc phai dugc thdo ra rita sach hoac thay méi.
Trén dudng 6ng cap diu (sau khi qua bom) ngudi ta gdn vao mot van tran di€u chinh
ap sudt dau cung cdp va dam bao an toan cho dudong ong cap dau.

K&t cdu ctia bé dau trong thuc t€ nhu & hinh 2.17.

Hinh 2.21. Két cdu va ky hiéu bé ddu

2.4.BO LOC DAU

2.4.1. Nhiém vu

Trong qué trinh 1am viéc, dau khong tranh khoi bi nhiém ban do cdc chat ban tir
bén ngoai vao, hoic do ban than diu tao nén. Nhitng chit ban ay s& lam ket cdc khe ho,
cac tiét dién chay co6 kich thudc nho trong cac co cau dau ép, gay nén nhiing trd ngai,
hu hong trong céc hoat dong cta hé thong. Do d6 trong céc hé thong dau ép déu dung
bo loc dau dé€ ngan ngira chat ban tham nhap vao bén trong céc co cau, phan tir dau ép.

B0 loc dau thuong dat & 6ng hit ctia bom. Truong hop dau can sach hon, dat thém
mot bo nita & clra ra cia bom va mot bd & ong xa ctia hé thong dau ép.

Ky hiéu:

2.4.2. Phan loai theo kich thuéc loc
Tuy thudc vao kich thudc chat ban c6 thé loc duge, bo loc ddu c6 thé phan thanh
céc loai sau:
a. Bo loc tho: ¢6 thé loc nhitng chat ban dén 0,1mm.
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b. B¢ loc trung binh: c6 thé loc nhitng chat ban dén 0,01mm.

c. Bo loc tinh: c6 thé loc nhitng chat ban dén 0,005mm.

d. B¢ loc ddc biét tinh: ¢6 thé loc nhitng chat ban dén 0,001mm.

Céc hé thong dau trong may cong cu thudong dung bd loc trung binh va bo loc tinh.
B0 loc dac biét tinh cht yéu dung cac phong thi nghiém.

2.4.3. Phan loai theo két cau

Dua vao két céu, ta c6 thé phan biét dugc céc loai bo loc diu nhu sau: bo loc uéi,
bo loc 14, bo loc gidy, bo loc ni, bo loc nam cham, ...

Ta chi xét mot s6 bo loc dau thuong nhat.

a. Bo loc luoi

B0 loc ludi 1a loai bo loc dau don gian nhat. N6 gém khung cing va ludi bang
déng bao xung quanh. Dau tir ngoai xuyén qua céc mat lu6i va céc 16 dé vao 6ng huit.
Hinh dang va kich thudc cua bo loc Iudi rat khac nhau tuy thudc vao vi tri va cong
dung cua bo loc.

Do stic can cua lué6i, nén dau khi qua bo loc bi giam ap. Khi tinh toan, t6n thit dp
sudt thudong 1dy Ap = 0,3 + 0,5bar, trudng hop dac biét c6 thé 1ay Ap = 1 + 2bar.

Nhuogc diém ctia bo loc luéi 1a chat ban dé badm vao cac bé mit ludi va khé tdy ra.
Do d6 thuong dung né dé loc tho, nhu lap vao 6ng hit ciia bom. trudng hop nay phai
dung thém bo loc tinh & Ong ra.

b. B loc ld, soi thity tinh

Bo loc 14 12 bo loc diung nhitng 14 thép mong dé loc dau. Day la loai ding rong rai
nhat trong hé thong dau ép cua mdy cong cu.

K&t cau ctia n6 nhu sau: lam nhiém vu loc & cac bo loc 14 1a cac 14 thép hinh tron
va nhiing 14 thép hinh sao. Nhung 14 thép nay duoc lap dong tam trén truc, tim no trén
tam kia. Gifta cdc cap lap chen manh thép trén truc cé tiét dién vuong.

S6 lugng 14 thép can thiét phu thudc vao luu luong can loc, nhiéu nhat 1a 1000 +
120014. Tén that ap suét 16n nhat 1a p = 4bar. Luu Iugng loc ¢6 thé tir 8 + 1001/ph.

Bo loc 14 chl yéu ding dé loc tho. Uu diém 16n nhat ctia né 1a khi tdy chat ban,
khoi phai dung may va thdo bd loc ra ngoai.

Hién nay phan 16n nguoi ta thay vat liéu ctia cdc 14 thép bang vat liéu sgi thiy tinh,
do bén clia cic bo loc nay cao va ¢6 kha niang ché tao dé dang, cdc dac tinh vat liéu
khong thay déi nhiéu trong qu4 trinh 1am viéc do anh hudng vé co va hoa cta dau.
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’ Hinh 2.23. Mang loc bang soi thity liI:l/’l
Dé tinh toan luu luong chay qua bo loc ddu, ngudi ta ding cong thic tinh luu
luong chay qua luéi loc:

= o. == [I/ph] (2.32)
n

Trong do:

A- dién tich toan bo bé mat loc [cm?];

Ap = p; - p,- hiéu 4p cua bo loc [bar];

M- do nhé6t dong hoc ctia dau [P];

o- hé s6 loc, dac trung cho lugng dau chay qua bo loc trén don vi dién tich
va thoi gian 21 i
cm”.phut
Tuy thudc vao dic diém ciia bo loc, ta ¢ thé 14y tri s6 nhu sau:

lit

a =0,006 = 0,009 | ——+—
cm”.phut

2.4.4. Cach lap bo loc trong hé thong
Tuy theo yéu cdu chat lugng ctia dau trong hé thong diéu khién, ma ta c6 thé 1dp bo
loc dau theo cac vi tri khac nhau nhu sau:
a. Ldp bo loc & dwong hiit
b. Ldp bo loc & duong nén
c. Ldp bo loc & duong xd

% NI= .=

Hinh 2.24. Cdch ldp bo loc trong hé thong
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2.5.P0 AP SUAT VA LUU LUONG

2.5.1. Po ap suat
a. Po dp sudt bang dp ké' 1o xo
Nguyeén 1y do dp suat biang dp k&€ 10 xo: dudi tac dung clia dp luc, 10 xo bi bién
dang, qua co cdu thanh truyén hay don b4y va banh rang, do bién dang cta 10 xo s&
chuyén d6i thanh gi4 tri duoc ghi trén mat hién s0.
1 A

b. Nguyén ly hoat dong cua dp ké" 1o xo tdm

Dué6i tdc dung ctia ap sudt, 10 xo tdm (1) bi bién dang, qua truc don bay (2), chi tiét
hinh day quat (3), chi tiét thanh rang (4), kim chi (5), gia tri 4p suat dugc thé hién trén
mat soO.

1. Kim chi;

2. Thanh rang;

3. Chi tiét hinh ddy quat;
4. Don bay;

5. Lo xo tam.

Hinh 2.26. Ap ké'1o xo tdm

2.5.2. Do luu lugng
a. Po luu luong bang banh hinh 6van va banh rdang

Hinh 2.27. Do luu luong bang banh évan va banh rdng
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Chat 16ng chay qua ong lam quay banh 6van va banh rang, do 16n luu luong duoc
xdc dinh bang luong chat 10ng chay qua banh dvan va banh rang.

b. Po luu lwong bdng tuabin va cdnh gat

Chat 16ng chay qua 6ng lam quay cdnh tuabin va canh gat, do 16n luu lugng dugc
xdc dinh bang toc do quay clia cdnh tuabin va canh gat.

n e
Qv E | | | ~
B ni Q, p

Hinh 2.28. Do luu lvong bdng tuabin va cdanh gat
c. Do luu luong theo nguyén ly do chénh ap
Hai 4p k€& duoc dat & hai dau clia mang ngan, do 16n luu lugng duoc xac dinh bang
do chénh Iéch 4p sudt (t6n that 4p suat) trén hai dp ké p, va p,. Qy = \/Aip

Qy

—_—

Hinh 2.29. Do luu luong theo nguyén ly do chénh dp
d. Do luu lugng bang lic cang 1o xo
Chéit 16ng chay qua ong tic dong vao dau do, trén ddu do ¢6 gan 10 xo, luu chat
chay qua luu lugng ké it hay nhiéu sé& duoc xac dinh qua kim chi.

Hinh 2.30. Po luu luong bdang luc cdng 1o xo

2.6. BINH TRICH CHUA

2.6.1. Nhiém vu
Binh trich chifa 1a co céu dung trong céc hé truyén dan thily Iuc dé diéu hoa ning
luong thong qua dp suat va luu lugng ctia chét 1ong lam viéc. Binh trich chita 1am viéc
theo hai qua trinh: tich nang luong vao va cap nang luong ra.
Binh trich chita dugc st dung rong rai trong cac loai may rén, may ép, trong cic co
célu tay mdy va dudng day tu dong,... nhdm lam giam cong suit cha bom, ting do tin
cay va hiéu suat su dung cua toan hé thuy luc.

2.6.2. Phan loai
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Theo nguyén 1y tao ra tai, binh trich chia thity luc dugc chia thanh ba loai, thé hién
6 hinh 2.31
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Hinh 2.31. Cdc loai binh trich chita thuy luc
a. Binh trich chita trong vdt,
b. Binh trich chita lo xo;
c¢. Binh trich chita thity khi,
d. Ky hiéu.

a. Binh trich chita trong vdt

Binh trich chita trong vat tao ra mot ap suat 1y thuyét hoan toan c¢6 dinh, néu bo
qua luc ma sit phét sinh & ché ti€p xidc gifta co cau 1am kin va pittong va khong tinh
dén luc quan cia pittong chuyén dich khi thé tich binh trich chita thay déi trong qué
trinh lam viéc.

Binh trich chita loai nay yéu cau phai bo tri trong vat that doi xing so vdi pittong,
néu khong s€ gay ra luc thanh phan ngang & co ciu lam kin. Luc tic dung ngang nay s&
lam hong co ciu lam kin va anh hudng x4u dén qué trinh 1am viéc 6n dinh cua binh
trich chua.

Binh trich chita trong vat 1a mot co cdu don gian, nhung cong kénh, thudng bo tri
ngoai xudng. Vi nhiing 1y do trén nén trong thyc t€ it st dung loai binh nay.

b. Binh trich chita lo xo

Qua trinh tich nang lugng & binh trich chira 10 xo 1a qua trinh bién nang luong clia
10 xo. Binh trich chtta lo x0 ¢6 quén tinh nho hon so véi binh trich chita trong vat, vi
vay né dugc sir dung dé 1am tat nhitng va dap thay luc trong cdc hé thiy luc va giit 4p
sudt co dinh trong cac co cau kep.

c. Binh trich chita thity khi

Binh trich chia thity khi 1gi dung tinh chat nén duoc clia khi, dé tao ra 4p sudt chat
l16ng. Tinh chit nay cho binh trich chtta c6 kha nang giam chin. Trong binh trich chita
trong vat ap sudt hau nhu c¢6 dinh khong phu thudc vao vi tri cta pittong, trong binh

38



trich chia lo xo 4p sudt thay déi ty 1é tuyén tinh, con trong binh trich chia thuy khi ap
sudt chat 16ng thay déi theo nhitng dinh luat thay doi ap suét cua khi.

Theo két cau binh trich chita thily khi dugc chia thanh hai loai chinh:

+/ Loai khong c6 ngin: loai nay it dung trong thuc t&€ (C6 nhugc diém: khi ti€p xiic
truc ti€p vaéi chat long, trong qua trinh 1am viéc khi s€ xam nhap vao chat 1ong va gay
ra su lam viéc khong 6n dinh cho toan hé théng. Cach khic phuc 1a binh trich chita
phai c6 két cau hinh tru nho va dai dé giam bét dién tich ti€p xic giita khi va chat
16ng).

+/ Loai c6 ngan

Hinh 2.32. Binh trich chita thuy khi c6 ngdn

Binh trich chia thuy khi ¢6 ngan phan cdch hai moi truong dugc dung rong rai
trong nhitng hé thiy luc di dong. Phu thudc vao két cdu ngan phan cach, binh loai nay
duoc phan ra thanh nhiéu kiéu: kiéu pittong, kiéu mang,...

C4u tao cta binh trich chita ¢6 ngan bang mang gém: trong khoang trén ctia binh
trich chira thiy khi, duoc nap khi véi ap suét nap vao la p,, khi khong c6 chat long lam
viéc trong binh trich chia.

Néu ta goi p,,, la ap sudt nho nhat cta chat 16ng lam viéc ctia binh trich chia, thi
P ~ Pmin- 4P SUAL P,y Cla chat 10ng dat duoc khi thé tich cta chét 1ong trong binh ¢
duogc ung véi gid tri cho phép 16n nhit cla ap suit khi trong khoang trén.

Khi str dung trong binh trich chita thuong 1a khi nito hoac khong khi, con chat 1ong
lam viéc 1a dau.

Viéc lam kin gitra hai khoang khi va chat long 1a vo cung quan trong, dac biét la
de6i v6i loai binh lam viéc & ap sudt cao va nhiét do thap. Binh trich chia loai nay cé
thé 1am viéc & ap sudt chat 1ong 100kG/cm?.

Dai véi binh trich chia thuy khi ¢6 ngan chia dan hoi, nén st dung khi nito, con
khong khi s€ lam cao su mau hong.
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Nguyén tac hoat dong cua binh trich chita loai nay gém c¢6 hai qud trinh dé 1a qua
trinh nap va qua trinh xa.

Hinh 2.34. Qud trinh xd
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CHUONG 3: CAC PHAN TU CUA HE THONG PIEU KHIEN
BANG THUY LUC

3.1. KHAI NIEM

3.1.1. Hé thong diéu khién
Hé thong diéu khién bing thay luc dugc mo ta qua so d6 hinh 3.1, gdm céc cum va
phan tr chinh, c6 chiic nang sau:
a. Co cdu tao ndng luong: bom dau, bo loc (...)
b. Phan tit nhdn tin hiéu: cac loai nit an (...)
c. Phdn tir xit Iy: van 4p sudt, van diéu khién tir xa (...)
d. Phdn tu diéu khién: van dao chiéu (...)
e. Co cdu chdp hanh: xilanh, dong co dau.

Co cau
chip hanh
Phén ttr L
nhantin | ) th‘nl Yl  Phanu Dong nang
A Xu ié ié
hl@ll y diéu khién hIOTIg tAc d(A)l'lg
3 r lén quy trinh
- ) Co cau tao
Nang luong diéu khién nang luong

Hinh 3.1. Hé thong diéu khién bdng thity luc
3.1.2. So do cau tric hé thong diéu bang thuy luc
Cau triic hé thong diéu khién béang thily luc dugc thé hién & so do hinh 3.2.
1.0

Co cdu m
chap hanh

| —
1.1 A E
o =L X
Phan tr Dong nang S
diéu khién tong Pl |T

. -|P7_®0'3

Co cdu tao 0.2! l_
ang luon N
nang luong BT 01

Hinh 3.2. Cdu triic thong diéu khién bdng thity luc
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3.2. VAN AP SUAT

3.2.1. Nhiém vu
Van 4p suit dung dé diéu chinh 4p suat, tic 1a co dinh hodc tang, giam tri s6 4p
trong hé thong diéu khién bang thuy luc.

3.2.2. Phan loai
Van 4p suat gom c6 céc loai sau:
+/ Van tran va van an toan
+/ Van gidm dp
+/ Van cdn
+/ Van dong, mo cho binh trich chita thuy luc.

3.2.2.1. Van tran va an toan

Van tran va van an toan diing dé han ch€ viéc tang ap suat chat 16ng trong hé thong
thly luc vugt qua tri s6 quy dinh. Van tran lam viéc thuong xuyén, con van an toan lam
viéc khi qua tai.

4 * A 9 N N N p
Ky hiéu cua van tran va van an toan: lj' :

C6 nhiéu loai: +/ Kiéu van bi (tru, ciu)

+/ Kiéu con truot (pittong)

+/ Van diéu chinh hai cép ap suat (phdi hop)
a. Kiéu van bi

Loxo _|
(do cting C)

_.|_. 2 p‘zl
7L

Hinh 3.3. Két cdu kiéu van bi
Giai thich: khi ap suat p; do bom d4u tao nén vuot qua mic diéu chinh, no sé thang
luc 10 xo0, van md& clra va dua ddu vé bé. Dé diéu chinh 4p sudt can thiét nho vit diéu

Lo xo _
(do cung C)

Bi cau

QORI

+P1

chinh & phia trén.
Ta c6: p;.A = C.(X + X,) (bd qua ma sat, luc quan tinh, p, ~ 0)
Trong do:
X, - bi€n dang ctia 10 xo tao luc cang ban dau;
C - do cung 10 xo;
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F, = C.x, - luc cang ban dau;

X - bién dang 10 xo khi lam viéc (khi ¢6 dau tran);
p; - ap suat lam viéc ctia hé thong;

A - dién tich tac dong cua bi.

Kiéu van bi c6 két cdu don gian nhung c6 nhuoc diém: khong dung dugc ¢ dp suat
cao, lam viéc 6n 0. Khi 10 xo hong, ddu lap tic chay vé bé 1am cho 4p sudt trong hé
thong giam dot ngot.

b. Kiéu van con truot

I s
2
=il
L6 giim AT T |
chan iA
L

o

Hinh 34. Két cdu kiéu van con truot

Giai thich: Dau vao ctra 1, qua 16 giam chan va vao budng 3. Néu nhu luc do dp
suat dau tao nén 1a F 16n hon lyc di€u chinh cua 10 xo F,, va trong lugng G cua pittong,
thi pittong s& dich chuyén lén trén, ddu s& qua ctra 2 vé bé. L6 4 dung dé thao dau ro &
budng trén ra ngoai.

Ta c6: p,.A = F,, (b0 qua ma sat va trong lugng cta pittong)

F,=CXx,

Khi p, ting = F = p;.A > F, = pittong di lén v6i dich chuyén x.

= pl.A=C(x+x,)

Nghia 1a: p, T = pittong di 1én mot doan x = ddu ra clra 2 nhiéu = p, ¥ dé én
dinh.

Vi tiét dién A khong thay ddi, nén ap suat can diéu chinh p, chi phu thuoc vao F,,
cta 10 xo.

Loai van nay c6 do giam chin cao hon loai van bi, nén né lam viéc ém hon. Nhuoc
diém ctia n6 12 trong trudng hop luu lugng 16n véi dp suat cao, 10 xo phai ¢6 kich thude
16n, do d6 lam tang kich thudc chung ctia van.

c. Van diéu chinh hai cdp dp sudt

Trong van nay c¢6 2 10 x0: 10 xo 1 tac dung truc ti€p 1én bi cau va véi vit diéu chinh,
ta c6 thé diéu chinh duogc ap sudt can thiét. Lo xo 2 ¢6 tac dung 1én bi tru (con truot), 1a

43



loai 10 xo yéu, chi ¢6 nhiém vu thang luc ma sdt ctia bi tru. Tiét dién chay 1a ranh hinh
tam giac. Lo tiét luu ¢6 dudng kinh tir 0,8 + 1 mm.

I%I Vit d/c

Loxol | % : .
(df) Cfl'ng Cl) Van tran
RF4

LBi cau

bs

Loxo2 _| %
46 et € Van an toan
(d6 ciing C,) 4% N} Bi tru (con truot)
3

(Iam viéc khi qua tai)
\ Y = P:
% T 1|
X

L6 ti€t luu 3
Hinh 3.5. Két cdu ciia van diéu chinh hai cdp dp sudt
DAu vao van ¢6 dp sudt p,, phia dudi va phia trén ctia con truot déu c6 ap suét dau.
Khi dp sudt dau chua thang dugc luc 10 xo 1, thi dp suét p, & phia dudi va ap suat p, &
phia trén con truot bang nhau, do d6 con truot ding yén.
Neéu dp sudt p, tang lén, bi cAu s€ md ra, ddu s& qua con truot, 1én van bi chay vé

bé. Khi dau chay, do stic can cta 16 ti€t luu, nén p, > p,, ttic 12 mot hiéu 4p Ap = p, - p,
duoc hinh thanh gitra phia dudi va phia trén con trugt. (Luc nay ctta 3 van déng)
0 5 0
A,p, >C,x;, vaC,x5 >p, A,
Khi p, tang cao thang luc 10 xo 2 = ltic nay ca 2 van déu hoat dong.
Loai van nay lam viéc rat ém, khong c6 chan dong. Ap sudt c6 thé diéu chinh trong

pham vi rat rong: tir 5 + 63 bar hoic c6 thé cao hon.

3.2.2.2. Van giam ap
Trong nhiéu truong hop hé théng thiy luc mot bom dau phai cung cap nang luong
cho nhiéu co ciu chap hanh c6 dp suat khac nhau. Lic nay ta phai cho bom lam viéc
v4i 4p suat 16n nhat va ding van giam ap dat trudc co ciu chap hanh nhim dé giam ap
suat dén mot gia tri can thiét.
Ky hiéu:
P:

i

P>
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Hinh 3.6. Két cdu cua van gidm dp
Vi du: mach thuy luc c6 1ap van giam éap

P> P2 :_l_ ’Vﬁ‘

Hinh 3.7. So' dé mach thily luc cé ldp van giam dp
Trong hé thong nay, xilanh 1 lam viéc véi ap suat p,, nho van giam ap tao nén ap
sudt p, > p, cung cdp cho xilanh 2. Ap suit ra p, c6 thé diéu chinh dugc nhd van giam
ap.
Ta ¢6 luc can bang cua van giam éap: p,.A = F,, (F,, = C.x)

= p, = % — A = const, x thay d6i = p, thay doi.
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3.2.2.3. Van can
Van can ¢6 nhiém vu tao nén mot sic can trong hé théng = hé thong luon c6 dau
dé boi tron, bao quan thiét bi, thiét bi 1am viéc ém, giam va dap.
Ky hiéu: /él\) |
|

Hinh 3.8. Mach thity luc c¢é ldp van cdn
Trén hinh 3.8, van can lap vao ctra ra cua xilanh c6 ap suét p,. Néu luc 10 xo cla
van 1a F,, va tiét dién cua pittong trong van l1a A, thi luc can bang tinh la:

F
P A-F,=0= p, = X 3.1)

Nhu vay ta thay rang 4p suat & clra ra (tic can & cira ra) c6 thé diéu chinh dugc tuy
thuoc vao su diéu chinh luc 10 xo F,,.

3.2.2.4. Role ap suat (ap luc)

Role ap suat thuong dung trong hé thong thiy luc. N6 dugc dung nhu mot co cau
phong qua tai, vi khi ap suat trong hé thong vuot qua gidi han nhat dinh, role 4p suit s€
ngat dong dién = Bom d4u, cic van hay cic bo phan khac ngung hoat dong.

3.3. VAN PAO CHIEU
3.3.1. Nhiém vu

Van ddo chiéu ding déng, md céc 6ng dan dé khoi dong cac co cau bién doi niang
luong, ding dé dao chiéu cdc chuyén dong clia co cau chap hanh.
3.3.2. Cac khai niém
+/ S6 clra: 1a s6 16 dé dan diu vao hay ra. S6 clra cia van dao chiéu thuong 2, 3 va
4, 5. Trong nhitng trudng hop dic biét s cira ¢6 thé nhiéu hon.
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+/ S6 vi tri: 1a s6 dinh vi con truot ctia van. Thong thudng van dao chiéu c6 2 hoac
3 vi tri. Trong nhitng trudng hop dac biét s6 vi tri ¢6 thé nhiéu hon.

3.3.3. Nguyén ly lam viéc

a.Van ddo chiéu 2 cita, 2 vi tri (2/2)

A
56 cfxa<

A

|A SG vi tri
\ L1 ’
¢ W
T 1
lp

Hinh 3.9. Van ddo chiéu 2/2
b.Van ddo chiéu 3 cita, 2 vi tri (3/12)

\ A
|

a{a_\ b MADb

b
plT

}ﬂ%
=

H_% D

Hinh 3.10. Van ddo chiéu 3/2
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c. Van ddo chiéu 4 cia, 2 vi tri (4/2)

A B
=— == ézgﬁ_%w
2 779 7 A 77 A0
IZE %! IZE %!
; P A1 P A1

D>
o
D>

N

AN AR
A
a>< bl b

P'T

Hinh 3.11.Van ddo chiéu 4/2
Ky hiéu: P- cua n6i bom;

o
—

T- ctra n6i 6ng xa vé thuing dau;
A, B- clra n6i v6i co cau diéu khién hay co cau chap hanh;
L- ctra n6i 6ng dau thira vé thiing.
3.3.4. Cac loai tin hiéu tac dong
Loai tin hiéu tic dong lén van ddo chiéu duoc biéu dién hai phia, bén trai va bén
phai cua ky hiéu. C6 nhiéu loai tin hiéu khdc nhau c6 thé tic dong 1am van dio chiéu
thay d6i vi tri 1am viéc ciia ndong van ddo chiéu.
a. Loai tin hiéu tac dong bang tay

Ky hiéu nit an téng quét

Nut bAm

Tay gat

: Ban dap

/

Hinh 3.12. Cdc ky hiéu cho tin hiéu tac dong bang tay
b. Loai tin hiéu tac dong bang co

( Pau do
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Cit chan bang con lan, tic dong hai chiéu

ﬁ Cit chan bang con lan, tic dong mot chiéu

I Z ¢ pd ~ . .
Y Nt an c6 ranh dinh vi

Lo xo

Hinh 3.13. Cdc ky hiéu cho tin hiéu tac dong bang co

3.3.5. Cac loai mép diéu khién cua van dao chiéu

Khi ndng van dich chuyén theo chiéu truc, cdc mép clia n6 s& dong hoic md cdc
clra trén than van n6i v6i kénh dan dau.

Van dao chiéu c6 mép diéu khién duong (hinh 3.14a), duoc st dung trong nhitng
két cdu dam bao su ro dau rdt nho, khi ndong van & vi tri trung gian hoac & vi tri lam
viéc nao do, dong thoi do cing viing cta két cau (do nhay d6i véi phu tai) cao.

Van dao chiéu c6 mép diéu khién am (hinh 3.14b), doi vé6i loai van nay c6 mat mat
chit 1ong chay qua khe thong vé thung chita, khi nong van & vi tri trung gian. Loai van
nay duoc st dung khi khong ¢ yéu ciu cao vé su ro chat 16ng, cling nhu do cing viing
cua hé.

Van ddo chiéu c6 mép diéu khién bang khong (hinh 3.14c¢), dugc sit dung phan 16n
trong céc hé thong diéu khién thay luc c6 do chinh xéc cao (vi du nhu & van thiy luc
tuyén tinh hay co cdu servo. Cong nghé ché tao loai van nay tuong doi kho khan.

a b C

—> [— —>|— —>j—

Ly vz 7
_E ....... _‘.'Tg.__.é ________________ 7 v —.__ 3
07 7007 TV

Hinh 3.14. Cdc loai mép diéu khién cia van ddo chiéu
a. Mép diéu khién duong;
b. Mép diéu khién am;

c. Mép diéu khién bang khong.

3.4. CAC LOAI VAN PIEN THUY LUC UNG DUNG TRONG MACH PIEU
KHIEN TU PONG

3.4.1. Phan loai
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C6 hai loai:
+/ Van solenoid
+/ Van ty 1é va van servo

3.4.2. Cong dung

a.Van solenoid

Dung dé déng md (nhu van phan phdi thong thudng), diéu khién bing nam cham
dién. Pugc dung trong cdc mach diéu khién logic.

b.Van ty 1é va van servo

La phoi hop gitra hai loai van phan phoi va van tiét Iuu (goi 1a van déng, mé noi
ti€p), c6 thé diéu khién dugc vo cdp luu lugng qua van. Pugce dung trong cdc mach diéu
khién tu dong.

3.4.3. Van solenoid
Cau tao clia van solenoid gom cac bo phan chinh 1a: loai diéu khién truc ti€p (hinh
3.15) gém c¢6 than van, con trugt va hai nam cham dién; loai diéu khién gidn tiép (hinh
3.16) gébm c6 van so cdp 1, ciu tao van so cip giong van diéu khién truc ti€p va van thi
céap 2 diéu khién con truot bang dau ép, nho tic dong clia van so cAp.
Con trugt cua van s€ hoat dong & hai hoac ba vi tri tuy theo tic dong clia nam
cham. C6 thé goi van solenoid 1a loai van diéu khién c6 cap.

4

Hinh 3.15. Két cdu va ky hiéu ciia van solenoid diéu khién truc tiép
1, 2. Cuédn ddy cua nam cham dién;
3, 6. Vit hiéu chinh cua 167 sdt tir;
4,5. Lo xo.
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Hinh 3.16. Két cdu va ky hiéu cua van solenoid diéu khién gidn tiép
1.Van so cdp;
2. Van thir cap.

3.5.4. Van ty lé
CAu tao ctia van ty 1& ¢6 gom ba bd phan chinh (hinh 3.17) 1a : than van, con truot,
nam cham dién.
Dé thay ddi tiét dién chdy ctia van, tic 1a thay d6i hanh trinh cta con trugt bing
cach thay doi dong dién diéu khién nam cham. C6 thé diéu khién con truot & vi tri bat
ky trong pham vi diéu chinh nén van ty 1é c6 thé goi 1a loai van diéu khién vo cép.
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Hinh 3.17. Két cdu va ky hiéu ciia van ty 1é
Hinh 3.17 1a két cau clia van ty 1¢, van ¢6 hai nam cham 1, 5 b6 tri d6i xding, cac
10 x0 10 va 12 phuc hoéi vi tri can bang cua con truot 11.

3.4.5. Van servo
a. Nguyén ly lam viéc

@) N0 O @)
s T+
T I
- Phan tin
Ong dan h61 ir PaVaVaVay — FaVaVaVay AE/ £
\g CICTO T | [ [BININIE]
EL am cham

vinh ctu

——C4nh chin

Miéng phun dau
Cang dan hoi
Hinh 3.18. So doé nguyén ly cuia bo phdn diéu khién con truot ciia van servo
Bo phan diéu khién con trugt clia van servo (torque motor) thé hién trén hinh 3.18
gom cédc & bo phan sau:
+/ Nam cham vinh cuu; +/ Phan tng va hai cudn day;
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+/ C4nh chan va cang dan héi;  +/ Ong dan hoi;
+/ Miéng phun dau.

Hai nam cham vinh ctru dat d6i xing tao thanh khung hinh chit nhat, phan Gng trén
d6 ¢6 hai cudn day va canh chan dau ngam véi phan tng, tao nén mot két cdu cing
viing. Pinh vi phan tng va canh chian dau la mot 6ng dan hoi, 6ng nay c6 tic dung
phuc héi cum phén ng va cénh chin vé vi tri trung gian khi dong dién vao hai cuon
day can bang. N6i v6i canh chan diu 1a cang dan hoi, cang nay noi truc ti€p véi con
trugt. Khi dong dién vao hai cuon day léch nhau thi phan tng bi hdt 1éch, do su doi
xung cua cac cuc nam cham ma phan tng sé quay. Khi phan tng quay, 6ng dan hoi sé
bién dang dan hoi, khe ho tir cdnh chin dén miéng phun diu ciing s€ thay doi (phia ndy
hd ra va phia kia hep lai). Diéu d6 dan dén dp sudt & hai phia ctia con truot léch nhau
va con truot duoc di chuyén. Nhu vay:

+/ Khi dong dién diéu khién & hai cuon day bing nhau hodc béing 0 thi phan tng,
cénh, cang va con trugt & vi tri trung gian (dp sudt & hai budng con trugt can bang
nhau).

+/ Khi dong i, # i, thi phan tng s& quay theo mot chiéu nao dé tuy thuoc vao dong
dién ctia cuon day nao 16n hon. Gia st phan Gng quay nguoc chiéu kim dong ho, canh
chian diu ciing quay theo 1am ti€t dién chdy cta miéng phun dau thay doi, khe ho
miéng phun phia trai rong ra va khe hé & miéng phun phia phai hep lai. ap suét dau vao
hai budng con trugt khong can bang, tao luc doc truc, ddy con trugt di chuyén vé bén
trai, hinh thanh tiét dién chdy qua van (tao dudng dan diu qua van). Qua trinh trén thé
hién & hinh 3.19b. Dong thoi khi con trugt sang trai thi cang s€ cong theo chicu di
chuyén cta con trugt 1am cho cénh chin dau ciing di chuyén theo. Lic nay khe h& &
miéng phun trdi hep lai va khe hé miéng phun phai rong 1én, cho dén khi khe hd cua
hai miéng phun bang nhau va dp sudt hai phia bang nhau thi con trugt & vi tri can bang.
Qua trinh d6 thé hién & hinh 3.19c.

Momen quay phan ting vd momen do luc dan hoi cua cang can biang nhau. Luong
di chuyén cuia con truot ty 1é v6i dong dién vao cuon day.

+/ Tuwong tu nhu trén néu phan tng quay theo chiéu nguoc lai thi con trugt sé di
chuyén theo chiéu nguoc lai.
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Hinh 3.19. So do nguyén ly hoat dong cua van servo

a. So do giai doan van chua lam viéc;

b. So doé giai doan ddu ciia qud trinh diéu khién;

c. So do giai doan hai ciia qud trinh diéu khién.

b. Két cdu cua van servo
Ngoai nhitng két cu thé hién & hinh 3.18 va hinh 3.19, trong van con b6 tri thém

bo loc dau nhim dam bao diéu kién lam viéc binh thudng cta van. Dé con truot & vi tri
trung gian khi tin hiéu vao bang khong, tic 1a dé phan tng & vi tri can bing, ngudi ta
dua vao két cau vit diéu chinh.
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Cac hinh 3.20, 3.21, 3.22, 3.23, 3.24 1a két ciu ctia mot so loai van servo duoc su
dung hién nay.

a o
T Nam cham
| 0 > .
Ong phun dau
Cang dan hoi
Vit hiéu chinh con ™
truot
Than van — -
|
B A
Loc diu
b Cuon day
AN 6ng phun
L61 nam cham ,
Ong dan héi —__NPezzzzz H“l““!l
i Il
Cang __— Cang dan héi

|_-Loc diau

L6 tiét luu

Hinh 3.20. Bdn vé thé hién két cau va ky hiéu ciia van servo
a, b. Bdn vé thé hién cdc dang két cdu ciia van servo;
c¢. Ky hiéu cuia van servo.
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Hinh 3.21. Két cdu ciia van servo mot cdp diéu khién
1. Khong gian trong;
2. OA/ng phun;
3. Loi sdt cia nam chdm;
4. OA/ng dan hoi;
5. Cang diéu khién dién thily luc;
6. Vit hiéu chinh;
7. Than ciia ong phun;
8. Thdn cua nam chdm;
9. Khong gian quay cuia l6i sat nam chdam;
10. Cuon day cua nam cham;
11. Con truot cua van chinh;
12. Buéng dau ciia van chinh.

56



......
...........

o7e K
..... ot ool
5 o

AV VvV V
4 Pa T B
Hinh 3.22. Két cdu ctia van servo 2 cdp diéu khién
1. Cum nam cham; 2. OA’ng phun; 3. Cang dan hoi ciia bo phdn diéu khién dién
thity luc; 4. Xylanh ciia van chinh; 5. Con truot cia van chinh; 6. Cang diéu
khién dién-thuy luc; 7. Than ciia 6ng phun.

Hinh 3.23. Két cdu ciia van servo 2 cdp diéu khién c6 cam bién



1. Cum nam cham; 2. Ong phun; 3. Xylanh ciia van chinh; 4. Cudn day ciia cdm
bién; 5. Loi sdt tiw ciia cdm bién; 6. Con truot cuia van chinh; 7. Cang diéu khién

dién-thuy luc; 8. OA’ng phun; 9,10. Buéng ddu ctia van chinh.

=<4
<
<
>
=g

A
X

Hinh 3.24. Két cdu cua van servo 3 cdp diéu khién cé cdm bién
1. Vit hiéu chinh; 2. OA’ng phun; 3. Thdan van cdp 2; 4. Thdan van cdp 3; 5. cudn ddy
ciia cdm bién; 6. Léi sdt tix cua cam bién; 7. Con truot cuia van chinh; 8. Cang diéu
khién dién-thity luc; 9. Than ciia 6ng phun; 10,14. Buéng ddu ctia van cdp 2; 11.
Con truot cia van cdp 2; 12. Lo xo cua van cdp 2; 13. Xylanh ciia van cdp 3;
15,16. Buéng ddu ctia van cdp 3.

3.5.CO CAU CHINH LUU LUONG

Co cau chinh luu lugng dung d€ xédc dinh luong chat 16ng chay qua né trong don vi
thoi gian, va nhu thé di€u chinh dugc van téc ctia co cau chap hanh trong hé thong thuy
luc 1am viéc v6i bom dau c6 mot luu lugng c6 dinh.

3.5.1. Van tiét luu

Van ti€t luu dung dé diéu chinh luu luong dau, va do d6 diéu chinh van téc¢ cta co
cdu chép hanh trong hé thong thuy luc.
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Van tiét luu c6 thé dat & dudong dau vao hodc dudng ra clia co cau chap hanh.
Van tiét luu c6 hai loai:
+/ Tiét luu c6 dinh
K}/I hléu S
— |~ N |—

+/ Tiét luu thay déi duoc luu lugng
Ky hiéu: 1T

.
— | 7~ |

Vi du: hinh 3.25 1a so d6 cla van tiét luu dugc 1dp & dudong ra cua hé thong thuy
luc. C4ch 1ap nay duoc dung pho bién nhat, vi van tiét luu thay th€ ca chiic nang cua
van can, tao nén mot ap suat nhat dinh trén duong ra cua xilanh va do d6 lam cho

chuyén dong ctia n6 dugc ém.
A A

]

=

NG x
L

|_i| Q.. ps
Hinh 3.25. So doé thity luc ¢6 ldp van tiét luu & duong ddu ra
Ta c6 céc phuong trinh:
Q, = A,.v: luu lugng qua van tiét luu
Ap = p, - p; : hiéu ap qua van tiét luu
Luu lugng dau Q, qua khe hé duge tinh theo cong thitc Torricelli nhu sau:

Q, = M-Ax-,/z—f-\/?p [m?/s] (3.3)

hoac A,.v=p.A.c. \/Ap (c= 28 = const)
p

LA .c.,/Ap
= A (3.4)
2

=V

Trong do:
u - hé s6 luu lugng;
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m.d?
4
Ap = (p, - p3)- 4p suét trudc va sau khe hd [N/m?];
p - khoéi luong riéng cua ddu [kg/m?].
Khi A, thay d6i = Ap thay d6i va v thay doi.

A, - dién tich mat cét clia khe ho: A | = [m?];

P2 Q, Ps3

y Y
B

Hinh 3.26. Do chénh léch dp sudt va luu luong dong chdy qua khe hd
Dua vao phuong thitc diéu chinh luu lugng, van tiét Iuu ¢6 thé phan thanh hai loai
chinh: van tiét luu di€u chinh doc truc va van tiét luu di€u chinh quanh truc.
a.Van tiét luu diéu chinh doc truc

257\‘4222 2;%<::},,;7\ A, =2mr.AB

i 22> | AB = h.sina
i _/ ! h.sino
p=. D A | L =r— .cosa
hl : / ' ala _,l
f LA % ' BAX o A ~2mh.r.sina
\p‘_F_:_/-j ﬂ:rt h.sin” o . ,
A, =n.Dh p]I:L (T.cosa : VCB = bo qua)

Hinh 3.27. Tiét luu diéu chinh doc truc
b. Van tiét luu diéu chinh quanh truc

Hinh 3.28. Tiét luu diéu chinh quanh truc
3.5.2. B on toc
Bo 6n toc 1a cau dam bao hiéu ap khong déi khi giam 4p (Ap = const), va do do
dam bao mot luu luong khong déi chdy qua van, titc 1a 1am cho van toc clia co cau chap
hanh ¢6 gid tri gan nhu khong déi.
Nhu vay dé 6n dinh van t6c ta st dung bo 6n toc.
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Bo 6n t6c 1a mot van ghép gom c6: mot van giam 4p va mot van tiét luu. Bo 6n t6¢
c6 thé lap trén dudng vao hodc dudng ra clia co cdu chap hanh nhu & van tiét luu,

nhung phé bién nhat 1a 1ip & dudng ra ciia co cau chap hanh.

Ky hiéu: Pi

—

Hinh 3.29. Két cdu bo én toc
Diéu kién dé bo 6n toc ¢6 thé 1am viéc 1a: p; > p, > p; > P4
Ta c6 phuong trinh can bang tinh:

Ix

A

Ap;=psA+F,=Ap=p;-p,=

F
Q,= WA, .c/Ap = k-w/f

Q, khong phu thuoc vao tai ma chi phu thuoc vao F, = v 6n dinh

L

=

— 1

HX

Hinh 3.30. So dé thity luc ¢é ldp bo én toc
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3.6. VAN CHAN

Van chan gom céc loai van sau:
+/ Van mot chiéu.

+/ Van mot chiéu diéu diéu khién duoc huéng chan.
+/ Van tac dong khoa 1an.

3.6.1. Van mot chiéu
Van mot chiéu dung dé diéu khién dong chat 16ng di theo mot huéng, va & huéng
kia dau bi ngan lai.
Trong hé thong thiy luc, thuong dat & nhiéu vi tri khac nhau tiy thuoc vao nhiing
muc dich khic nhau.
Ky hiéu: -

P m—

Van mot chiéu gém c6: van bi, van kiéu con truot.

T
s

Al / !

Hinh 3.31. Két cdu van bi mot chiéu

Ung dung ctia van mot chiéu:
+/ Dat & dudng ra ctia bom (dé chian ddu chay vé bé).
+/ Dat & ctra hit cua bom (chan dau & trong bom).
+/ Khi str dung hai bom dau dung chung cho mot hé thong.
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Vi du: so d6 thuy luc st dung hai bom dau nham giam tiéu hao cong suat.

A —=>V,
:<:|

| I I 7

WX

AL M1 5

@ o
fQ, A\(A 4&—@] L
2 1 W(" |

ar

Hinh 3.32. So' d6 mach thity luc sit dung hai bom dau
Khi thuc hién van toc cong tac v,, bom 1 (Q,) hoat dong: Q, = A,.v,.
Khi thuc hién van t6c chay khong v, (pittong liii vé€) thi ca hai bom clng cung cap
dau (Q;, Qy):
Qi +Qy=Av, (Q;>>Qy).
Giai thich nguyén ly:
+/ Khi c6 tai F, va thuc hién v, = p, > p,, van mot chiéu bi chan =

Q

<1
v, =—LvaQ, vé bé dau.
1

(A.p, > F,, = pittong di Ién clra P va T thong nhau = Q, vé bé dau).

+/ Khi chay nhanh véi v, (khong tai): p} ¥+ = F, >pi.A = pittong di xuéng mo
cta P, dong ctra T, lic nay p, > p, = van mot chiéu mé = cung cap Q, va Q, cho
xilanh dé thuc hién v,.

_Q,+Q,
AZ
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3.6.2. Van mot chiéu diéu khién duoc huéng chan
a. Nguyén ly hoat dong
Khi dau chay tir A qua B, van thuc hién theo nguyén 1y clia van mot chiéu. Nhung
khi ddu chay tir B qua A, thi phai c6 tin hiéu diéu khién bén ngoai tic dong vao cilra X.

Hinh 3.33. Van mét chiéu diéu khién duoc huéng chan
a. Chiéu A qua B, tdac dung nhu van mot chiéu;
b. Chiéu B qua A c6 dong chdy, khi cé tdc dung tin ngoai X;
c. Ky hiéu.
3.6.3. Van tac dong khoa lan
a. Nguyén ly hoat dong
K&t ciu cha van tdc dong khod 14n, thuc ra la lap hai van mot chiéu diéu khién
dugc hudng chan. Khi dong chay tir A, qua B, hoac tir A, qua B, theo nguyén 1y cta
van mot chiéu. Nhung khi ddu chay tir B, vé A, thi phai c¢6 tin hiéu diéu khién A, hoic
khi ddu chay tir B, vé A, thi phai c6 tin hiéu diéu khién A,.

Hinh 3.34. Van tdc dong khéa ldn
a. Dong chay tir A, qua B, hodc tir A, qua B,

(nhu van mot chiéu);
b. Tix B, vé A, thi phdi c6 tin hiéu diéu khién A,;
c. Ky hiéu.
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3.7. ONG DAN, ONG NOI

Dé noi lién cdc phan tir diéu khién (cac loai van) vé6i céc co cau chap hanh, v6i hé
thong bién doi nang luong (bom dau, dong co dau), ngudi ta dung céc 6ng dan, 6ng noi
hoac cac tam noi.

3.7.1. Ong dan

a. Yéu cdu

Ong dan diing trong hé thong diéu khién bing thiy luc phé bién 1a 6ng dan cting
(vat liéu 6ng bang dong hodc thép) va 6ng din mém (vai cao su va 6ng mém bang kim
loai c6 thé 1am viéc & nhiét do 135°C).

6ng dan can phai dam bao do bén co hoc va tén that 4p suat trong 6ng nho nhat.
Dé giam t6n that 4p sudt, cdc 6ng dan cang ngén cang tot, it bi uén cong dé tranh su
bién dang cua ti€t dién va su doi hudng chuyén dong ctia dau.

b.Van téc dau chdy trong éng
+/ 0 ong hut: v=0,5 + 1,5 m/s |
+/ O 6ng nén: p < 50bar thi v=4 + 5 m/s

p=50+100barthiv=5+6m/s } }
p> 100bar thi v=6+ 7 m/s [ |
, F 7L L
+/ O ong xa: v=0,5+ 1,5m/s || ><
Céac duong ong hut ~—~~~ 1
Cac duong 6ng nén
Cac duong ong xa -~~~ r-

+<_IJ_

U

Hinh 3.35. So' dé mach thity luc thé hién cdc duong ong

c. Chon kich thudc duong kinh 6ng
Ta c6 phuong trinh luu luong chay qua 6ng dan:

O=Av (3.7)
Trong do6:
2
Tict dien: A =~ (3.8)
2
o= (3.9)

Trong d6: d [mm];
Q [lit/phuit];
v [m/s].
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Q
6.d2."
4

=> V=

.10? (3.10)

2.Q

= Kich thude duong kinh 6ng dan la: d =10. 3
LV

[mm] (3.11)

3.7.2. Cac loai ong noi
a. Yéu cdau
Trong hé thong thuy luc, 6ng ndi ¢6 yéu cau tuong doi cao vé do bén va do kin.
Tuy theo diéu kién st dung 6ng ndi c6 thé khong thdo duogc va thao dugc.
b. Cdc loai éng noi
Dé noi cdac 6ng dan v6i nhau hodc néi ong dan vdi cdc phan tir thuy luc, ta ding
céc loai 6ng no6i dugc thé hién nhu & hinh 3.36

a

MH O

F“—\J
N4

ALY

e

Hinh 3.36. Cdc loai 6ng noi
a. OA,ng noi van ren;
b. Ong néi siét cht béng dai éc.
3.7.3. Vong chan
a. Nhiém vu
Chén dau démg vai trd quan trong trong viéc dam bao su 1am viéc binh thudng cta
cac phan tr thuy luc.
Chén d4u khong t6t, s€ bi rd dau & cac ddu noéi, bi hao phi dau, khong dam bao ap
sudt cao dan dén hé thong hoat dong khong 6n dinh.
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b. Phdn loai
Dé ngan chin su rd dau, ngudi ta thudng dung cdc loai vong chén, vat liéu khac
nhau, tiy thudc vao ap suat, nhiét do cua dau.

Dua vao bé mat can chan khit, ta phan thanh hai loai:

+/ Loai chan khit phan tir ¢6 dinh.

+/ Loai chan khit phan tir chuyén dong.

c. Loai chan khit phdn tir c6’ dinh

Chén khit nhitng phan tlr ¢6 dinh tuong d6i don gian, ding cdc vong chin bing
chat déo hodc bing kim loai mém (dong, nhom). Dé ting do bén, tudi tho clia vong
chén c6 tinh dan hoi, ta thudng sir dung cac co ciu bao vé ché tao tir vat liéu ciing hon
(cao su nén vai, vong kim loai, cao su luu héa cung 16i kim loai).

d. Loai chdn khit cdc phdn tir chuyén dong twong doi véi nhau

Loai nay duoc dung rong rai nhat, d€ chan khit nhitng phan tir chuyén dong. Vat
liéu ché tao 1a cao su chiu ddu, dé€ chin dau gitta 2 bé mit c6 chuyén dong tuong doi
(gitra pittong va xilanh).

Dé tang do bén, tudi tho ctia vong chan c6 tinh dan hoi, twong tu nhu loai chin khit
nhiing phan t ¢6 dinh, thuong ta sit dung cic co cau bao vé ché€ tao tlr vat liéu cing
hon (vong kim loai).

DPé chan khit nhiing chi tiét c6 chuyén dong thang (can pittong, can ddy diéu khién
con truot diéu khién v6i nam cham dién,...), thudong diing vong chén c6 tiét dién chir V,
vGi vat lieu bang da hoac bang cao su.

Trong trudng hop ap suét 1am viéc cua d4u 16n thi bé day ciing nhu s6 vong chin
can thiét cang 16n.
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CHUONG 4: PIEU CHINH VA ON PINH VAN TOC

Diéu chinh van téc chuyén dong thang hoic chuyén dong quay clia co cau chap hanh
trong hé thong thily luc bing cdch thay déi luu lugng ddu chay qua né vé6i hai phuong
phép sau:

+/ Thay d6i stic can trén dudng din ddu bing van tiét lvu. Phuong phdp diéu chinh
nay goi l1a diéu chinh bang tiét luu.

+/ Thay déi ché do 1am viéc ctia bom dAu, tic 12 diéu chinh Iuu luong clia bom cung
cap cho hé théng thiy luc. Phuong phdp diéu chinh nay goi 1a diéu chinh béang thé tich.

Lua chon phuong phép di€u chinh van t6c¢ phu thuoc vao nhi€u yéu t6 nhu cong suét
truyén dong, 4p sudt can thiét, dic diém thay doi tai trong, ki€u va dic tinh cia bom
dau,...

Dé giam nhiét do ctia dau, dong thoi ting hiéu suat cta hé thong dau ép, ngudi ta
dung phuong phdp diéu chinh van t6c bang thé tich. Loai diéu chinh nay dugc thuc
hién bing cach chi dua vao hé thong dau ép Iuu luong ddu cén thi€t d€ dam bao mot
van t6c¢ nhat dinh. Do d6, néu nhu khong tinh dén ton that thé tich va co khi thi toan bo
nang lugng do bom dau tao nén déu bién thanh cong co ich.

4.1. PIEU CHINH BANG TIET LUU

Do két cdu don gian nén loai di€u chinh nay dugc dung nhi€u nhat trong cac hé
thong thay luc clia mdy cong cu dé diéu chinh van toc cta chuyén dong thing ciing
nhu chuyén dong quay.

Taco: Q= u.Ax.c.\/Aip

Khi A, thay doi = thay doi Ap = thay d6i Q = v thay doi.

O loai diéu chinh nay bom ddu c6 luu luong khong ddi, va véi viéc thay ddi tiét
dién chay cua van tiét luu, 1am thay déi hiéu 4p cta dau, do d6 thay déi luu luong dan
dén co cau chap hanh dé dam bao mot van toc nhat dinh. Luong dau thira khong thuc
hién cong c6 ich nao ca va né duoc dua vé bé dau.

Tuy thudc vao vi tri 1ap van tiét luu trong hé thong, ta c6 hai loai diéu chinh béang
tiét lvu sau:  +/ Diéu chinh bang tiét luu & dudng vao.

+/ Diéu chinh béng tiét luu & dudng ra.

4.1.1. Piéu chinh bang tiét lvu ¢ dudong vao

Hinh 4.1 [a so d6 diéu chinh van téc bang tiét luu & dudng vao. Van tiét luu (0.4)
dat & dudng vao cua xilanh (1.0). Pudng ra ctia xilanh dugc dan vé bé ddu qua van can
(0.5). Nho van tiét luu (0.4), ta ¢6 thé diéu chinh hiéu 4p giita hai dau van ti€t luu, tic
12 diéu chinh dugc luu luong chdy qua van tiét luu vao xilanh (bing cach thay doi tiét
dién chay A,), do d6 lam thay déi van toc cua pittong. Lugng dau thira (Q;) chay qua
van tran (0.2) vé bé dau.

Van céan (0.5) dung d€ tao nén mot ap nhat dinh (khoang 3+8bar) trong budng bén
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phai ctia xilanh (1.0), ddm bao pittong chuyén dong ém, ngoai ra van can (0.5) con lam
giam chuyén dong giat manh clia co cau chap hanh khi tai trong thay déi ngot.
Trong do: p, 1a dp suédt do bom dau tao nén, dugc diéu chinh bang van tran (0.2).
Phuong trinh luu luong: Q, qua van tiét luu cling 1a Q, qua xilanh (b6 qua ro dau)

Q,=A,.v=pA, Cc,Ap 4.1)
Hiéu 4p giita hai dau van tiét luu: Ap = p, - p; 4.2)

Khi A, thay d6i = Ap thay d6i = Q, thay d6i = v thay ddi

Né&u nhu tai trong tac dung 1én pittong la F; va luc ma sat giita pittong va xilanh 1a
F,, thi phuong trinh can bang luc cua pittong 1a:
A, N F, +F
Al Al
Ta thdy: khi F, thay déi = p, thay déi = Ap thay déi = Q, thay d6i = v khong
Al 1.0 A v,
L _[r
P: |-P2

—

4.3)

pPi-A -prAy-F -F,=0=p, = p,.

6n dinh.

'\lﬁ\ © 0.5
0

i
17 0.1

Hinh 4.1. So do mach thity lic diéu chinh bang tiét luu & duong vao

4.1.2. Pieu chinh bang tiét luu 61 %ufmg ra
> A\

A1 > l_ =g

b, rpz
—©

1.1 A| |B

- IX M

P| |IT

0321 llQ,

tQ,
yh A,

0.1 0.4
p:~0

Hinh4.2. So do mach thity luc diéu chinh bdng tiét luu & duong ra
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Hinh 4.2 [a so d6 diéu chinh van t6c bang tiét luu & dudng ra. Van tiét luu dam
nhiém luon chiic nang cua van can la tao nén mot ap suit nhat dinh & dudng ra cua
xilanh. Trong trudng hop nay, ap suat & budng trai xilanh bang 4p suat cia bom, tirc 1a
P1=Po-

Q,=V.A, =LA cyp, (4.4)
Vi cira van cua tiét luu néi lién voi bé ddu, nén hiéu 4p cua van ti€t luu:
Ap=p,-p;=p;

Khi A, thay d6i = p, thay d6i = Q, thay déi = v thay doéi.
Phuong trinh can bang tinh 1a:

pO'Al - pz.Az - FL - Fms = 0 (4.5)
A, F +F

= Ap=p,=p,.————"m 4.6

P=P2=Po A, A, (4.6)

Ta ciing thdy: F, thay doi = p, thay déi = Q, thay d6i = v khong 6n dinh.
Nhan xét:

Ca hai diéu chinh béng tiét Ivu ¢6 wu diém chinh 12 két cdu don gian, nhung ca hai
ciing c6 nhugc diém 1a khong dam bao van toc clia co cau chiap hanh & mot gia tri nhat
dinh, khi tai trong thay doi.

Thudng ngudi ta ding diéu chinh bang tiét luu cho nhitng hé théng thay luc lam
viéc véi tai trong thay d6i nho, hodc trong hé thong khong yéu ciu cao vé 6n dinh van
toc.

Nhuogc diém khéc cta hé thong diéu chinh bang tiét luu 12 mot phan dau thira qua
van tran bién thanh nhiét, nhiét luong ay lam giam do nhét cua dau, c6 kha nang lam
tang luong dau rd, anh hudng dén su 6n dinh van téc clia co ciu chap hanh, din dén
hiéu sudt giam.

Vi nhitng 1y do d6, diéu chinh bang tié€t Iuu thudng dung trong nhiing hé thong
thuy luc cé cong suat nho, thuong khong qua 3+3,5 kw. Hiéu suét cta hé thong diéu
chinh nay khoang 0,65-+-0,67.

4.2. PIEU CHINH BANG THE TiCH

Dé giam nhiét do ddu, déng thoi tang héu suat cta hé théng thay luc, ngudi ta
dung phuong phdp diéu chinh van t6c bang thé tich. Loai diéu chinh nay dugc thuc
hién bang céch chi dua vao hé thong thuy luc luu lugng ddu céan thiét d€ dam bao mot
van tdc nhat dinh.

Luu lugng ddu c6 thé thay déi véi viec dung bom ddu pittong hodc canh gat diéu
chinh Iuu luong.

Dic diém cta hé théng diéu chinh van toc bing thé tich 1a khi tai trong khong déi,
cong suat cia co cau chdp hanh ty 1& véi luu lugng cia bom. Vi thé, loai di€u chinh
nay dugc dung rong rai trong cac may can thi€t mot cong sudt 16n khi khai dong, tic 1a
can thiét luc kéo hodc mémen xoan 16n. Ngoai ra né ciing duge dung rong rai trong
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nhitng hé thong thuc hién chuyén dong thang hoic chuyén dong quay khi van toc
giam, cong suat can thiét ciing giam.

Tém lai: Uu diém cua phuong phdp diéu chinh bang thé tich 12 ddm bao hiéu suit
truyén dong cao, ddu it bi lam néng, nhung bom dau di€u chinh luu luong c6 két cau
phiic tap, ché tao dat hon 12 bom dau c6 luu luong khong déi.

v,
A L IF

Hinh 4.3. So dé thity luc diéu chinh bdng thé tich

Ta co: Q1= Q, = q,.n (I/p) (Q=V.A))

Muon thay déi Q,= Q,= ta thay ddi g, = v thay déi

Trén hinh 4.3 ta thay:

Thay d6i do léch tam e = g, s€ thay d6i = Q,= Q, thay d6i = v thay doi.

Nhan xét:

Toan bo luu luong ctia bom déu cung cap cho xilanh (khong ¢6 diu thira) = hiéu
sudt cao.

4.3. ON PINH VAN TOC

Trong nhitng co cau chap hanh can chuyén dong ém, do chinh xéc cao, thi cdc hé
thong diéu chinh don gian nhu da trinh bay & trén khong thé dam bao dugc, vi né
khong khic phuc dugc nhitng nguyén nhan gay ra su khong 6n dinh chuyén dong, nhu
tai trong khong thay doi, do dan héi ctia ddu, do rd diu ciing nhu su thay déi nhiét do
cta dau.

Ngoai nhitng nguyén nhan trén, hé thong thuy luc lam viéc khong 6n dinh con do
nhitng thi€u sét vé két ciu (nhu céc co ciu diéu khién ché tao khong chinh xdc, lap rap

71



khong thich hop,..). Do d6, muén cho van téc duge 6n dinh, duy tri duoc tri s6 da diéu
chinh thi trong cdc hé thong diéu chinh van t6c ké trén can 1dp thém mot bo phan, thiét
bi d€ loai trir anh hudng cuia cdc nguyén nhan lam maét 6n dinh van toc.

Ta xét mot s6 phuong phap thudng diing dé 6n dinh van t6c clia co cau chap hanh.

Dé giam anh hudng thay doi tai trong, phuong phap don gian va phd bién nhat 1a
diing bo 6n dinh van toc (goi tit 1a by 6n toc). Bo 6n toc ¢ thé ding trong hé thong
diéu chinh van toc bang tiét luu, hay & hé thong diéu chinh bang thé tich va né c6 thé &
dudng vao hodc dudng ra clia co cau chip hanh. (Nhu ta da biét lap & dudng ra dugc
dung rong rai hon).

4.3.1. Bo 6n toc lap trén duong vao ciia co cau chap hanh

1 Al A IEL__’I;I
L

.
Pll— —|p2 Pt
Wil X 0 Do A B
) p
Qi : W
Ap |
FIT Pr E
) I
E 9{' L(p:+p,})
VA I
v 2 ] |
[4 1 O 1 1T 2 L : ’
IMESSE T =
/ I § le B FL=
Po
T i
L
Hinh 4.4. So dé mach thity luc cé ldp bé on toc trén duong vao
Gia strkhi F;=0
4 Fms Fms
taco: Ap-Ayp-Fop=0=p, =p, +——(A,=A,,P  =—")
A, A,
Tai van giam ap ta c6:
n.D? n.D?
. -p,- -F, =0 4.7
P3 4 P 1 Ix 4.7)
4 . e
= Ap=p;-p, =F;, oF hiéu 4p qua van tiét luu (=const) 4.8)
.
= v= Q = CHA, A/Ap = const 4.9)

A A,
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Giai thich: gia st F, T = p, T = pittong van giam ép sang trdi = clra ra clia van
giam dp m& rong = p, T dé dan dén Ap = const.
Trén do thi: p; > P, + Pus (4.10)
+/Khip, T = p; T = Ap = const = v = const.
+/ Khi p, = p,, tic 1a clra ra ctia van m& hét ¢& (tai A trén d6 thi), néu tiép tuc T
F, = p, T ma p; = p, khong tang nita = Ap = p; - p, (p; = py) ¥ = v { va dén khi
Pi=p3s=po=>Ap=0=v=0.

4.3.2. B 0n toc lap trén duong ra cua co cau chap hanh

J A A Ly
[ J—
) - b
L |
\/\A p“
1= Po ' X P2 \EO_:BI____{_
' — —~ Pms
Q. ro i{—r
L 1x A
P:
1A % ~B Fu
iy — s I 7 v4 | :
|
1 T T g ' :
(AT i L
Po by Vo A :
|—< |
'r_f i N IZX' B b
Ly Q,
ps=0
L
Hinh 4.5. So' dé mach thily luc cé ldp bo on toc trén duong ra
) cr , n.D?
+/ Tai van giam 4p ta co: p;. 2 -F, =0 4.11)
4
Ap=p; —0=F,.—— =const. (4.12)
n.D

.C.A 4.F
:>V2:Q2:MC X |—% = const
A, A, \nD

+/ Gia st: F, T = p, ¥ = p; | = pittong van giam 4p sang phai = clra ra md rong
= p, T dé Ap = const.
Trén do thi:
KhiF . =0=p,=py - Pus = V=V,
Khi F, T = p, ¥ = van giam dp duy tri p; d& Ap = const = v, = const.
Néu tiép tuc T F, = p, = p; (tai A trén d6 thi), néu tang nita = p, = p; ¥ = 0 tai B
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=>Ap=0=v=0.

4.3.3. On dinh toc do khi diéu chinh bang thé tich két hop véi tiét luu & duong
vao

Luu luong ciia bom duoc diéu chinh bing céch thay déi do léch tam e. Khi lam

viéc, stato cia bom c¢6 xu huéng di dong sang trdi do tic dung cta ap sudt dau & buong

nén gay nén. A, A,
I_ \
_ i
- — F,
P: 1%

el
Stato (vong truot)

F, F, L
| Buong hiit
: | r -FRoto
F

Ix

Pittong di€u chinh

Hinh 4.6. On dinh téc do khi diéu chinh bdng thé tich két hop véi tiét luu & duong vao
Ta ¢4 phuong trinh can bang luc cua stato (bo qua ma sat):

F,, + pi.F, - po-F> - k.py = 0 (k: hé s6 di€u chinh bom) (4.13)
Néu ta lay hiéu tiet dién F, - F,=k < F, =F, +k

@4.13) = F,+p.(F,+k)-po.F,-kpy,=0

< F, =F,.(po - p1) + k(po - p1)

< F,=(F,+k).(po - p)

F, |
f— - = X = X 4.14
Po=Pr F,+k F ( )
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Ta c¢6 luu luong qua van tiét luu:

Q= A, c.fAp 4.15)
F F

AD = _ — x _ "lx 4.16
P=Po— P F+k F (4.16)

= Q=nA, .c /% = WA, .Cq/Ap (4.17)
1

Tir cong thic (4.17) ta thay:
Luu luong Q khong phu thudc vao tai trong (dac trung bang p,, po).

Gia si: F, T = p, T = pittong diéu chinh s& ddy stato ctia bom sang phai = e T
=p, T = Ap=p, - p, = const.
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CHUONG 5: UNG DUNG VA THIET KE HE THONG TRUYEN
PONG THUY LUC

5.1. UNG DUNG TRUYEN PONG THUY LUC
5.1.1. Muc dich

Trong hé théng truyén dong bang thiy luc, phan 16n do cdc nha ché tao, san xuat ra
va c6 nhiing yéu ciu vé céc thong s6 k§ thuat dugc xdc dinh va tiéu chuin héa.

Muc dich ctia chuong nay 1a gidi thiéu cho sinh vién cac so do lap cua hé thong thiy
luc trong cic mdy.

5.1.2. Cac so do thuay luc

5.1.2.1. Mdy ddp thuy luc diéu khién bang tay m)
1.0
1.2 A

P

o
T)U_I
©

W

E‘—I

Hinh 5.1. Mdy ddp diéu khién béng tay
0.1 Bom; 0.2 Van tran; 0.3 Ap ké"
1.1 Van mot chiéu;
1.2 Van ddo chiéu 3/2, diéu khién bdng tay gat;
1.0 Xilanh.

Khi c6 tin hiéu tdc dong bang tay, xilanh A mang dau dap di xuong. Khi tha tay ra,
xilanh lui vé.
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5.1.2.2. Co cdu rot tu dong cho quy trinh cong nghé diic

1.0
. if
L 1P 13
1l [ 124]
11 A |§ A
A ki A 1.1 Al [B

.e J_,T T A
(0.3

no
1
:e_‘

—
=T
gl
1
i
)-U
©
S
W

l_
T L 0.1

Hinh 5.2. So do mach thity luc co cdu rot phoi tu dong
0.1 Bom; 0.2 Van tran; 0.3 Ap ké:
1.3 Van mot chiéu;
1.1 Van ddo chiéu 4/2, diéu khién bdng tay gat;
1.0 Xilanh; 1.2 Van can.

Dé chuyén dong cla xilanh, gau xic di xuéng dugc ém, ta 1dp thém mot van can
1.2 vao duong xa dau vé.

5.1.2.3. Co cdu ndng ha chi tiét son trong lo sdy

Hinh 5.3. Co cdu ndng ha chi tiét son trong 1o sdy
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Hinh 5.4. So dé mach thity luc ndng ha chi tiét duoc son trong 1o sdy
0.1 Bom; 0.2 Van tran; 0.3 Ap ké"
1.1 Van ddo chiéu 4/3, diéu khién bdng tay gat;
1.2 Van mot chiéu diéu khién duoc hudng chin;
1.0 Xilanh.
Dé cho chuyén dong ctia xilanh di xudng dugc ém va c6 thé dimg lai vi tri bat ky,
ta 1ap thém van mot chiéu diéu khién dugc huéng chan 1.2 vao dudng nén ctia xilanh.

5.1.2.4. Co cdu kep chdt chi tiét gia cong

Hinh 5.5. Co cdu kep chdt chi tiét gia cong
1. Xilanh, 2. Chi tiét; 3. Ham kep.
Khi tdc dong bing tay, pittong mang ham kep di dong di ra, kep chat chi tiét. Khi
gia cong xong, gat bing tay can diéu khién van dao chiéu, pittong 1di vé, ham kep mé&
ra.

Dé cho xilanh chuyén dong di t6i kep chi tiét v6i van t6c cham, khong va dap véi
chi tiét, ta st dung van ti€t luu mot chiéu.

Trén so do, van tiét lvu mot chiéu dat ¢ trén dudng ra va van tiét luu dat & duong
vao (hay so sanh hai cach nay).
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Hinh 5.6. So dé mach thity luc co cdu kep chdt chi tiét gia cong
0.1 Bom; 0.2 Van tran; 0.3 Ap ké"
1.1.Van ddo chiéu 4/2, diéu khién bdng tay gat;
1.2 Van tiét luu mot chiéu, 1.0 Xilanh.

5.1.2.5. May khoan ban

Hinh 5.7. May khoan ban
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Hé thong thuy luc diéu khién hai xilanh. Xilanh A mang dau khoan di xudéng véi
van tdc¢ déu dugc diéu chinh trong qud trinh khoan, xilanh B 1am nhiém vu kep chit chi
tiét trong qua trinh khoan.

Khi khoan xong, xilanh A mang dau khoan lui v¢, sau d6 xilanh B lui vé m& ham
kep, chi tiét duoc thdo ra. 1.0 (B) 2.0 (A)

: L

E.A' .l-

130 W Fi2 1 1P 2.4!

P 250 § I _ IW 2.3
1.1 A |B

=7 =
)
[\9]
5

SHETY "R [B
P ‘J_’T 21.? virt Xﬁ\
2.6 Pl
0.2 ~Z
r=P B7 A
I
T L 0.1

Hinh 5.8. So do mach thity luc co cdu kep chdt chi tiét gia cong
0.1 Bom; 0.2 Van tran,
1.1.Van ddo chiéu 4/2, diéu khién bdng tay gat;
1.2.Van gidm dp; 1.0 Xilanh A;
1.3.Van mot chiéu;
2.1.Van ddo chiéu 4/3, diéu khién bdng tay gat;
2.2.Bo éntoc; 2.3. Van mot chiéu;
24.Van cdn; 2.5. Van mot chiéu;
2.6.Van tiét luu; 2.0. Xilanh B.
Dé cho van toc trong qué trinh khong doi, mac du trong thay c¢6 thé tai déi, ta dung
bo 6n t6c 2.2.

Ap suit can dé kep chi tiét nho, ta sit dung van giam ap 1.2.
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5.2. THIET KE HE THONG TRUYEN PONG THUY LUC

5.2.1. Muc dich

Tat ca cdc bo phan trong hé thong thuy luc déu c¢6 nhiing yéu cdu ky thuat nhat
dinh. Nhitng yéu cdu d6 chi c6 thé dugc thoa man, néu nhu cac thong s6 co ban cua
cac bo phan ay duoc lua chon thich hop.

Cac co cau chap hanh, co ciu bién ddi nang luong, co cau diéu khién va diéu
chinh, cling nhu cdc phan 16n céc thiét bi phu khéc trong hé thong thiy luc déu duoc
tieu chuén hoa.

Do d6, viéc thiét k& hé thong thuy luc thong thuong 1a viéc tinh toan lua chon thich
hop céac co cau trén.

5.2.2. Thiét ké hé thong truyén dong thuy luc
Trinh tu: c6 nhiing s6 liéu ban dau va cac yéu ciu sau
+/ Chuyén dong thang: tai trong F, van tc (v, v), hanh trinh x,...;
+/ Chuyén dong quay: momen xoan My, van toc (n, Q);
+/ Thiét k& so do thiét bi;
+/ Tinh toan p, Q cua co ciu chap hanh dua vao tai trong va van toc;
+/ Tinh toan luu lugng va ap suat ciia bom;
+/ Chon cac phan tlr thay luc (p,, Q,);
+/ Xac dinh cong suat dong co dién.
5.2.2.1. Tinh todn thiét ké hé thiiy luc chuyén dong tinh tién
A _F, A,

X
d 1 —
L m lee—
Q] D |-Q2 Ft

Po
r-q T\b o)
L

Hinh 5.9. So' dé mach thiry luc chuyén dong tinh tién
Tir so do6 thay luc ta co:
+/ Luc quén tinh: F,=m.a (5.1)

(F, =&.a theo hé¢ Anh)
g
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+/ Luc ma sat: F,, = m.g.f 5.2)
(F,s = W_.f theo hé¢ Anh)
+/ Luc ma sét trong xilanh F, thuong bing 10% luc tdng cong, tic 1a:
F..=0,10.F (5.3)
+/ Luc téng cong tdc dung lén pittong sé 1a:
m.a

F= +F +F +F [daN 54
000 ™ °° ¢ [daN] >4)

W, .a

Theo h¢ Anh: F = +F, , +F +F [lbf]

Trong do6:

F, - luc do tai trong ngoai gay ra (ngoai luc), daN (Ibf);

m - khoéi lugng chuyén dong, kg.s*/cm;

W, - trong luc, (1bf) ;

a - gia toc chuyén dong, cm/s?;

F... - luc ma sit cia bo phan chuyén dong, daN (Ibf);

F, - luc ma sét trong pittong - xilanh, daN (1bf).
Ta c¢6 phuong trinh can bang tinh cua luc tdc dung 1én pittong

Pi-A =p. A, +F (5.5)
Doi véi xilanh khong doi xting thi luu luogng vao # luu luong ra

Q,=Q,R V6iR = % (hé s6 dién tich) (5.6)

2
T d6 ta xac dinh dugc duong kinh cta xilanh (D), duong kinh cua can pittong (d)
Cu thé:

e Duong kinh clia xilanh: D =2., /ﬁ 5.7
T

e Dudng kinh cta can pittong: d =2., /ﬂ (5.8)
T

Do sut ap qua van s€ ty 1€ v6i binh phuong hé s6 dién tich R, tic la:
Po-Pi = (P2 - pp).R’ (5.9)
Trong do6:
Po - ap suat dau cung cap cho van;
P1» P2 - 4p sudt & cac budng cuia xilanh;
Pr - ap sudt dau ra khoi van;
A, A, - dién tich hai phia cta pittong.
Tu cong thic (5.5), (5.9) ta tim dugc p, va p,
Po-A, + RZ.(F + pT.Az)
A, (1+R?)

P1 = (5.10)
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Tuong tu, khi pittong lam viéc theo chiéu ngugc lai thi:
P =pr+ (Po - po)-R’

_Po-A, RP+F+pr.A,R

B A, 1+R?)

%)

Luu luong dau vao xilanh dé pittong chuyén dong véi van toc cuc dai la:

leax = Vmax'Al [cm3/s]

v
max =—2 A, [I/ph
Q 167 M [1/ph]
Luu lugng dau ra khoi hé thong khi lam viéc véi v,,, 1a:
QZmaX = Vmax'AZ [Cm3/S]

\'%
L =—m A []/ph
Qumax =7 -2 L/phl

(5.11)

(5.12)

(5.13)

(5.14)
(5.15)

(5.16)
(5.17)

Luu lugng qua van tiét luu va van dao chiéu duge xac dinh theo cong thiic Torricelli:

Q=nA._. /Z_g\/?p [cm?/s]
p

Trong do:
u - hé s6 luu lugng;
A, - diét dién mat cat cua khe ho [cm?);
Ap = (p, - p,) - 4p sudt tru6c va sau khe hd [N/cm?];
p - khoi luong riéng cua dau [kg/cm?].
Luu lugng ciia bom: chon bom dua vao p va Q = Ny gien
Q,=n.V.n,.10° [1/ph]
Trong do:
n - 86 vong quay [vg/phl];
V - thé tich dau/vong [cm’/vg];
M. - hiéu suat thé tich [%].

Ap sudt ctia bom:
M.
Dy = %.10 [bar]
Cong suat dé truyén dong bom:

N= P 102wy
6.1,
Trong do6:
M - Momen trén truc dong co noi véi bom [Nm];
Num - hi€u suat co va thuy luc [%];
M, - hiéu suét toan phan [%].
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Cong sudt can thiét cia dong co dién la:
Ny = N (kW] (5.22)
nt
Tinh va chon 6ng dan (6ng hdt, 6ng nén, 6ng xa)
+/ Chon van toc chay qua ong:
e ong hat: v=0,5 + 1,5 m/s
o O 6ng nén: p < 50bar thi v=4+ 5 m/s
p =50+ 100bar thiv=35 + 6 m/s
p > 100bar thi v==6 +7 m/s
e ong xa:v=0,5+1,5m/s
+/ Chon kich thuéc duong kinh 6ng:
Ta c6 phuong trinh luu lugng chay qua 6ng dan:

Q=Av (5.23)
Trong do:
2
Tiét dien: A = %9 (5.24)
2
eQ=" (5.25)
Trong d6: d [mm];
Q [lit/phut];
v [m/s].
Sv=—2 10 (5.26)
6.d>."
4
. . R RV 2.Q
= Kich thudc duong kinh 6ng dan la: d =10. 3 [mm] (5.27)
IAY

5.2.2.2. Tinh todn thiét ké hé thiiy luc chuyén dong quay
Hé thuy luc thuc hién chuyén dong quay ciing duoc phan tich nhu hé thiy luc
chuyén dong thang.

Momen xoan tidc dong 1én truc dong co dau bao gém:

+/ Momen do quén tinh
M, =J.6 [Nm] (5.28)
J - momen quén tinh khdi lugng trén truc dong co dau [Nms?];
0 - gia toc gbc cla truc dong co dau [rad/s?].

+/ Momen do ma sat nhét trén truc dong co dau My, [Nm].

+/ Momen do tai trong ngoai M; [Nml].

+/ Momen xoan téng cong M, sé la:
M, =J.0+ M, + M, [Nm] (5.29)
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Hinh 5.10. So' dé mach thiry luc chuyén dong quay
Theo phuong phap tinh todn nhu hé chuyén dong thang, 4p suit p, va p, trong hé
chuyén dong quay dugc xdc dinh theo cong thic

Po + Pt 10.7.M
= + bar 5.30
Pi ( > j ( D [bar] ( )
P2=Po - P + pr [bar] (5.31)
Luu lugng dé 1am quay truc dong co ddu vdi n,,,,
n_..D
- — __max m 1 h 532
Q=Q ~1000 [1/ph] (5.32)
Trong doé:

n,,,, - SO vong quay I16n nhét cta truc dong co dau [vg/ph];

D,, - thé tich riéng ciia dong co dau [cm’/vg].
Cong sudt truyén dong dong co dau

_ PiQim,

N= 6102 (kW] (5.33)
(Phan tinh todn bom va dudng 6ng tuong tu hé chuyén dong thiang)
[ITrong hai bai todn trén, qud trinh tinh todn chua tinh (quan tam) dén ton thdt dp

sudt va luu luong trong cdc phdn tir va trong toan hé thong.!
5.2.2.3. Cdac vidu

Vi du I: thiét k& hé thong thiy luc véi cac so liéu cho trude:
+/ Tai trong: 100 tan
+/ Trong luong G = 3000 KG
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+/ Van toc cong tac: v,,, = 320 (mm/phtit)

+/ Van toc chay khong: v,,,, = 427 (mm/phit)

+/ Pittong dat thang ditng, huéng cong tic tir dudi lén
+/ Diéu khién khién t6c do bang van servo.

A,F, A, .
d | T
Al ‘m |e—
Q]D |-Q2 Fl

Hinh 5.11. So d6 mach thuy luc

Bai gidi:
@ Chon céc phan tir thuy luc:

+/ Xilanh tai trong

+/ Van servo

+ Ac quy thay luc

+/ Loc cao 4p (loc tinh)

+/ Bong ho do ap suit

+/ Van tran

+/ Bom dau (bom banh rang)

+/ Van can.
@ Phuong trinh can béng luc ctia cum xilanh tao tai trong
Al <_Fmsp A2 Vek Vet
—=TF [— . -—
—> — ‘d | mst
—]
..... . L .‘.....,...‘.....,.|<—
—> «— T [ — - Ft
—l = Fose  Fo

IQI \pl \pz le
Ta viét phuong trinh can béang luc ctia cum pittong xét & hanh trinh cong tac (hanh
trinh di tir dudi 1én trén cla pittong)
pl'Al - pZ'AZ - Ft - Fmsc - l::msp -G- th =0 (534)

Trong do6:
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p,: ap sudt dau & budng cong tac

p,: ap sudt 6 buodng chay khong

n.D?
4

A,: dién tich pittong & budng cong tac A, =

2 2
A,: dién tich pittong & buong chay khong A, = D 4_ d )
F,: tai trong cong tac F, = 1000 (kN)
G: trong lugng cua khéi lugng m, G = 300 (KG)
Fsp: lUc ma sdt cta pittong va xilanh
F: luc ma sdt gifta can pittong va vong chén khit
F.: luc ma sat gitra khoi lugng m va bac truot
F,: luc quén tinh sinh ra & giai doan pittong bat ddu chuyén dong.
+/ Ta c6 luc ma sat cua pittong va xilanh:
Fogp = 1N (5.35)
Trong do6:
u: hé s6 ma sit. Doi véi cap vat liéu xilanh 1a thép va vong gang bing gang thi
pn= (0,09 +0,15), chon p=0,1.
N: luc cua cac vong gang tac dong 1én xilanh va dugc tinh:
N =n.D.b.(p, + p) + ©.D.b.(z - 1).p, (5.36)
D: dudng kinh pittong (cm), theo ddy gid tri dudng kinh tiéu chudn ta chon
D =27 (cm)
b: bé rong ctia moi vong gang, chon b = 1 (cm)
p,: 4p sudt cia buéng mang cén pittong, chon p,= 5 (KG/cm?)
z: sO vong gang, chon z = 3
P: ap sudt ti€p xuc ban dau gilta vong gang va xilanh, p, = (0,7 + 0,14)
(KG/cm?), chon p, = 1 (KG/cm?)
7.D.b.(p, + py): luc cta vong gang dau tién
n.D.b.(z - 1).p.: luc ti€p xic cua vong gang ti€p theo

= F,, =0,5.D (5.37)
+/ Luc ma sét giita can pittong va vong chan khit
F. =0,15.ft.d.b.p (5.38)

f: hé s6 ma st gitta can va vong chan, doi vé6i vat liéu 1am bang cao su thi

f=0,5.D

d: duong kinh can pittong, chon d = 0,5.D

b: chiéu dai ti€p xdc cua vong chéan véi can, chond =b

p: 4p sudt tdc dung vao vong chan, chinh la dp suat p, = 5 (KG/cm?)

0,15: hé so ké dén su giam 4p suat theo chiéu dai ctia vong chan.

= F,. = 0,029.D? (5.39)

+/ Luc ma sat gitta khoi lugng m va bac trugt

87



Foq=2md.lLk (5.40)
d: duong kinh tru truot
1: chiéu dai ctia bac truot
k: hé s6 phu thudc vao cap vat liéu cua tru va bac truot
Luc nay c6 thé bd qua, vi dé bao dam ché do 1ap ghép va lam viéc.
+/ Luc quén tinh
_ G
gt
g: gia toc trong truong, g = 9,81 (m/s?)
G: khéi lugng ctiia bo phan chuyén dong, G = 300 (KG)

v: van toc 16n nhat ctia co cau chip hanh, v,,,, = 320 (mm/ph) = 5,3 (mm/s)

F

qt

(5.41)

to: thoi gian qua do cua pittong dén ché do xac lap, t, =(0,01 + 0,5)(s),
chon t, = 0,1(s)
= F,= 1,62 (KG)
Thay cédc gia tri vira tinh vao (5.34) ta c6:
p; = 179,56 (KG/cm?), chon p, = 180 (KG/cm?).
® Phuong trinh luu lugng
+/ Xét & hanh trinh cong tac
Q) = Ve Ay (5.42)
— o T
< Q,=v,.D )
Q,: luu luong can cung cap trong hanh trinh cong tac
V.. van toc chuyén dong trong hanh trinh cong tac
(0 day ta lay gia tri v,,,, = 320mm/ph)
D: dién tich bé mat 1am viéc cua pittong (D= 270 mm)
= Q, ~ 18312480 (mm?/ph) ~ 18,3 (I/ph).
+/ Xét & hanh trinh 10 vé (tuong tu)
@ Tinh va chon cac thong s6 clia bom
+/ Luu luong ctia bom: Q,
Ta c6: Q, = Q , (b6 qua t6n that)
< Q,=Q,=0Q, =183 (I/ph)
+/ Ap suit bom: p,
Py = Po =p; = 180 (KG/cm?)

+/ Cong suat bom: N, = pg‘l—sz (KW) (5.43)

N, = 180183 _ < ¢ ew)
612

+/ Cong suat dong co dién dan dong bom

88



Nb
LIFRU
N,.: cong suat ctia dong co dién

Taco: Ny =

Ny: hiéu suat ctia bom, n, = (0,6 + 0,9), chon n, = 0,87

(5.44)

Ng: hiéu suat truyén dong tir dong co qua bom, chon 1, = 0,985 (theo gido

trinh “chi ti€t may” tap 2 cia Nguyén Trong Hiép)
538
©0,985.0,87
® Tinh todn 6ng dan

Ta c6 Iuu luong chay qua 6ng:

~ 6,24 (KW)

dc

2
nd v

Q="

Q: luu luwong chay qua 6ng (1/ph)
d: duong kinh trong cua 6ng (mm)

v: van toc chay qua 6ng (m/s)
3 4\
C.thic (5.45) & x10d) Q _4- 4,6.\/§
4 10°.60 v

boi véi ong nén thi v = (6 + 7 m/s), chon v=6 m/s

= d, = 4,6.‘/% =8,03(mm)

boi véi ong hit thi v = (0,5 + 1,5 m/s), chon v= 1,5 m/s

18’53 =16,06(mm)

= d, =4,6.

9

boi véi ong xa thiv = (0,5 + 1,5 m/s), chon v=1,5 m/s

18,3

= d, =46, === =16,06(mm)

2

(5.45)

(5.46)

Vi du 2: D€ thuc hién luong chay dao clia mdy t6 hop, trong trudng hop tai trong

khong déi, ngudi ta dung hé thong thity luc nhu sau

S6 liéu cho trudc:
Luc chay dao 16n nhat:

Fax = 12000N.
Luogng chay dao nho nhat:

Smin = Vmin = 20 mm/ph.
Lugng chay dao 16n nhat:

Smax = Vmax = 900 mm/ph.
Trong lugng ban may:

G =4000 N.
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Day Ia hé thong thuy luc diéu chinh bang tiét luu. Luong diu chay qua hé thong
duogc diéu chinh bang van tiét luu dat & dudng ra, va luong ddu t6i thi€u chay qua van
tiét luu ta chon 1a Q,,;,, = 0,1 1/ph.

Tinh toan va thiét k&€ hé thong trén.

Vi du 3: Trong trudng hop tai trong ctia mdy thay doi, hoic dao dong véi tan s6
thap; can phai lap bo 6n toc. Ta xét truong hop lap bo 6n toc trén dudng vao clia hé
thong thay luc

Cac s0 liéu cho trudc:

Tai trong 16n nhat:

F,.x = 20000 N.

Luong chay dao nho nhat:

Smin = Vmin = 20 mm/ph.

Luong chay dao 16n nhat:

Smax = Vmax = 1000 mm/ph.

Trong lugng ban may:

G = 5000 N.
Hé s6 ma sat:
f=0,2

Luong chay dao can thiét dugc diéu chinh bing van tiét Iuu ctia bo 6n toc va ta

cling chon luong dau nho nhat chay qua van tiét luu la:
Quin = 0,1 1/ph.

Tinh todn va thié€t k€ hé thong trén.

Vi du 4: Trén may mai, thudng dung hé thong thay luc dé thuc hién chuyén dong
thang di vé clia ban mdy bing phuong phép diéu chinh tiét luu.

Cac s0 liéu cho trudc:

Tai trong 16n nhat:

Foax = 800 N.
Van toc nho nhét ciia ban may:
Vimin = 100 mm/ph.
Van toc 16n nhat ctia ban may:
Vinax = 20000 mm/ph.
Trong luong ban may:
G = 3000 N.
Hé s6 ma sat:
f=0,2
Ta chon luong ddu t6i thi€u qua van tiét luu 1a:
Qumin = 0,2 1/ph.

Tinh todn va thié€t k€ hé thong trén.

Vi du 5: Thiét k& hé thong thay luc thuc hién chuyén dong quay véi cdc s6 liéu cho
trudc:
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Momen 16n nhat:

M =20 Nm

S6 vong quay 16n nhat:
Ny = 500 v/ph

S6 vong quay nho nhat:
N, = v/ph

Luu lugng riéng ciia dong co dau:

Q4 =0,03 I/ph
Momen riéng cua dong co dau:
M, = 0,41 N/bar.

91



PHAN 2: HE THONG KHI NEN
CHUONG 6: CO SO LY THUYET

6.1. LICH SU PHAT TRIEN VA KHA NANG UNG DUNG CUA HE THONG
TRUYEN PONG KHI NEN

6.1.1. Lich st phat trién
Nang luong khi nén dugc st dung trong cac may moc thiét bi vao nhiing nam cta
th€ ky 19, cu thé
+/ Nam 1880 str dung phanh bang khi nén

6.1.2. Kha nang iing dung cta khi nén

a. Trong linh vic diéu khién

+/ Vao nhitng thap nién 50 va 60 cta thé€ ky 20, 1a thoi gian phat trién manh mé
cua giai doan tu dong héa qud trinh san xuét, k§ thuat diéu khién bang khi nén dugc
phat trién rong rai va da dang trong nhiéu linh vuc khéc nhau.

+/ Hé thong diéu khién biang khi nén duoc st dung trong céc linh vuc nhu: céc
thiét bi phun son, cac loai do ga kep chi tiét hoac 1a st dung trong linh vuc san xuét cac
thiét bi dién tr vi diéu kién vé sinh moi truong rat tét va an toan cao.

+/ Ngoai ra hé thong diéu khién bing khi nén dugc st dung trong cic day chuyén
ria tu dong, trong céc thiét bi van chuyén va kiém tra cua thiét bi 10 hoi, thiét bi ma
dién, dong gobi, bao bi va trong cong nghiép hda chat.

b. Hé thong truyén dong

+/ Céc dung cu, thiét bi may va dap: cac thiét bi, may modc trong linh vu khai thac
da, khai thac than, trong cic cong trinh xay dung (xay dung hAm md, dudng ham,...).

+/ Truyén dong thang: van dung truyén dong bang 4p suit khi nén cho chuyén
dong thang trong cdc dung cu, dé ga kep chat chi tiét, trong cdc thiét bi déng géi, trong
cac loai mdy gia cong gd, trong cdc thiét bi lam lanh cling nhu trong hé théng phanh
ham cua 6to.

+/ Truyén dong quay: truyén dong xilanh, dong co quay véi cong suét 16n bang
nang luong khi nén.

+/ Trong cdc hé thong do va kiém tra: duoc dung trong cdc thiét bi do va kiém tra
chat lugng san pham.
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6.2. NHUNG UU PIEM VA NHUGC PIEM CUA HE THONG TRUYEN PONG
BANG KHI NEN

6.2.1. Uu diém

+/ C6 kha nang truyén nang luong di xa, bdi vi do nhét dong hoc cuia khi nén nho
va ton that 4p suat trén dudng dan nho.

+/ Do kha nang chiu nén (dan héi) 16n ctia khong khi, nén c6 thé trich chita khi nén
rat thuan 1oi. Vi vay c6 kha nang ting dung dé thanh 1ap mot tram trich chita khi nén.

+/ Khong khi ding dé nén, hau nhu c6 s6 lugng khong giéi han va c6 thé thai ra
ngugc trd lai bau khi quyén.

+/ Hé thong khi nén sach s€, du cho c¢6 su 10 ri khong khi nén & hé thong 6ng dan,
do d6 khong ton tai méi de doa bi nhiém ban.

+/ Chi phi nho dé thiét 1ap mot hé thong truyén dong bang khi nén, bdi vi phan 16n
trong céc xi nghiép, nha mdy da c6 san duong din khi nén.

+/ Hé théng phong ngira qud 4p sudt gidi han duoc dam bao, nén tinh nguy hiém
ctia qud trinh sir dung hé thong truyén dong bang khi nén thap.

+/ Cac thanh phan van hanh trong hé théng (co cdu dan dong, van, ...) cé cu tao
don gian va gia thanh khong dat.

+/ Cac van khi nén phu hop mot cach ly tudng doi véi cac chiic nang van hanh
logic, va do d6 dugc str dung dé diéu khién trinh tu phiic tap va cdc méc phiic hop.

6.2.2. Nhuoc diém
+/ Luc dé truyén tai trong dén co cau chap hanh thap.
+/ Khi tai trong trong hé thong thay déi, thi van toc truyén ciing thay doi theo, boi
vi kha niang dan hoi cta khi nén 16n. (Khong thé thuc hién dugc nhitng chuyén dong
thang hodc quay déu).
+/ Dong khi thoét ra & duong dan ra gay nén tiéng on.

6.3. NGUYEN LY TRUYEN PONG
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6.4. SO PO NGUYEN LY TRUYEN PONG
1.5

777777777777777777777777777 | Co cau chap
‘A A hanh

| | t
14|_A_ JB

: Y Phan tir diéu
o XA | khién
1.3 1 P ié T
P <4 OTR; T " Phan tir xt Iy
| ! tin hiéu
1A A: T
T T Phén tir d
1 F¥ T\ I | an to dua
Gl ALINM i hicu
07 P R P R ,
0.6 A B6 phan loc
SIEN=
P| R Van khoéa .
d }R Dai luong vao
% 0.3 00
Van lgc Binh chta
-10.4 khi

1 0.2
-LJN Nguodn cung

0.1 @ @ cap khi nén

Hinh 6.1. So' dé nguyén Iy ciia mach diéu khién va cdc phdn tie

6.5. PON VI PO CAC PAI LUONG CO BAN

6.5.1. Ap suat
Pon vi do co ban cua ap suat theo hé do Iuong SI 1a pascal.
1 pascal 1a 4p sudt phan b6 déu lén bé mat c6 dién tich 1 m? véi luc tdc dung
vuong goc 1én bé mat d61a 1 N.

1 Pa=1N/m?
1 Pa =1 kgm/s*/m* = 1 kg/ms’
1 Pa=10"° Mpa
Ngoai ra ta con dung don vi la bar.
1 bar = 10° Pa
6.5.2. Luc

Pon vi cua luc 1a Newton (N).
1 N 1a luc tdc dung lén d6i trong c6 khoi lugng 1 kg véi gia toc 1 m/s?.
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1 N=1kgm/s’

6.5.3. Cong suat
Pon vi cia cong sudt 1a Watt.
1 Watt 1a cong suat trong thoi gian 1 giay sinh ra nang luong 1 Joule.

1W=1Nm/s
twop I ke
S s
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