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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 may cong cu.

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

+/ 1960 dén nay tng dung trong tu dong héa 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 vdi cong
suat lon.

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

1.1.1. Uu diém

+/ Truyén dong duoc cong sudt cao va luc 16n, (nho cac co ciu twong doi don gian,
hoat dong véi do tin cay cao nhung doi hoi it vé cham s6c, bao dudng).

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

+/ Két cdu gon nhe, vi tri cia cac phan ti dan va bi dan khong 1é thuoc nhau.

+/ C6 kha nang giam khoi luong va kich thuée nho chon ap suét thay luc cao.

+/ Nho quén tinh nho cta bom va dong co thiy luc, nho tinh chiu nén clia dau nén
c6 thé str dung & van toc cao ma khong sg 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.

+/ Dé dé phong qua tai nho van an toan.

+/ Dé theo ddi va quan sat bing dp k&, ké ca cdc hé phiic tap, nhiéu mach.

+/ Tu dong hod don gian, ké ca céc thiét bi phic tap, bang cdach 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 tl, lam giam hiéu suéit
va han ch€ pham vi st dung.
+/ Kho giit duoc van t6c khong déi khi phu tai thay déi do tinh nén duoc ctia chat
16ng va tinh dan hoi ciia duong ong dan.
+/ Khi méi khoi dong, nhiét do cta hé thong chua 6n dinh, van téc 1am viéc thay
déi do do nhdt clia chét 16ng thay doi.

1.3. PINH LUAT CUA CHAT LONG



1.2.1. Ap suat thuy tinh
Trong chat 1ong, ap suat (do trong lugng va ngoai luc) tdc dung 1én moi phan tir
chat long khong phu thuoc vao hinh dang thung chia.

Hinh 1.1. Ap sudt thily finh

Ta co:
Hinh a: ps=h.g.p +p_. (1.1)
. F
Hinh b: pg =X (1.2)
Hinh c: i=pF =£ va l—2=i=5 (1.3)
A 2 1 )
Trong do6:

p- khoi lugng riéng ctia chat long;
h- chiéu cao ctia cot nudc;

g- gia toc trong truong;

ps- ap sudt do luc trong truong;

pL- 4p suat khi quyén;

P~ 4p sudt cua tai trong ngoai;

A, A,, A,- dién tich bé mat tiép xuc;
F- tai trong ngoai.

1.2.2. Phuong trinh dong chay lién tuc
Luu lugng (Q) chay trong duong 6ng tix vi tri (1) dén vi tri (2) 1a khong d6i (const).
Luu lugng Q cua chat 16ng qua mat cat A cliia 6ng bang nhau trong toan 6ng (diéu kién
lién tuc). P
Ta c6 phuong trinh dong chay nhu sau: 7/
Q = A.v =hang s0 (const) (1.4)
Véi v 1a van t6c chdy trung binh qua mat cat A.

- s . 9 N N N 2, ::E:::':E: & :t.':"
Neéu ti€t dién chay la hinh tron, ta cé: Ay B '-:%\: R
Q, =Q,hay v.A, =v,.A, (1.5) g S V2
di.m d;
S V. =V, —
4 4 |
Van toc chay tai vi tri 2: ; E' ”
2
V. =V d_l (1.6) Hinh 1.2. Dong chdy lién tuc
2 1* ;2 .
d2



Trong do6:
Q,[m?/s], v,[m/s], A;[m?], d;[m] Ian luot 12 lvu lugng dong chay, van toc
dong chay, tiét dién dong chay va duong kinh ong tai vi tri 1;
Q,[m’/s], v,[m/s], Ay[m?], d,[m] Ian luot 1a Ivu lugng dong chay, van toc
dong chay, tiét dién dong chay va duong kinh ong tai vi tri 2.
1.2.3. Phuong trinh Bernulli
Theo hinh 1.3 ta ¢6 4p suat tai mot diém chét 16ng dang chay:

2 2
p, +p.gh +p% =p, +p.gh, + p'2V2

= const (1.7)

Trong do6:
+p.g.h
Prepeth } ap suat thuy tinh;
p, +p.g.h,

2 2
&, PYa ap sudt thuy dong;
2 2
Y =p.g: trong luong riéng. y Y
Hinh 1.3. Phuong trinh Bernulli

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

1.3.1. Ap suét (p)
Theo don vi do luong SI 1a Pascal (p,)
1p, = IN/m? = Im'kgs™? = 1kg/ms’
Don vi nay kh4 nho, nén ngudi ta thudng dung don vi: N/mm?, N/cm? va so véi
don vi dp suét cu 1a kg/cm? thi n6 ¢6 mai lién hé nhu sau:
1kg/cm? = 0.1N/mm? = 10N/cm? = 10°N/m?
(Tri s6 chinh xéc: 1kg/cm? = 9,8N/cm? nhung dé dang tinh toén, ta 1ay 1kg/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 Diic 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(l)
b. Luu lwong (Q): m*/phit hodc 1/phuit.
Trong co céu bién déi nang lugng dau ép (bom dau, 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 hoac chuyén d6i thanh ning lugng khic: bom, dong co

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

1.5.1. So d6 thuy luc tao chuyén dong tinh tién

A, F A, X1V,
5\ q |. —™ tai
Nod e ‘m |e—

D F
Q] |-Q2 !

Hinh 1.4. So dé mach thity luc chuyén dong tinh tién
Tinh todn so bo:
+/ Thong s6 ctia co cau chdp hanh: F, va v(v,, v,)
Chuyén dong tinh tién (hanh trinh 1am viéc)

A A, X,
d | '
_ﬁ [ D |_- __________ . m <—F[

fQ.p, ¢Q2, p~0
+/ Cac phuong trinh:

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



. ’ ’ F.v,
Cong suat cua co cau chap hanh: N = 0.10° [kW]
Cong sudt thiy luc: N = PQ [kW]
60.10°

Néu bo qua t6n that tir bom dén co cau chap hanh thi N = N,
Néu tinh dén t6n that thi
N
N =Nuodgien = — (M =0,6+0,8)
' n

Chuyén dong Iui vé (hanh trinh chay khong)

A, A, oo v,
a1 ™
b == "
] S N

Q,,p,~0 Q.p,
Néu tai F, = 0 = p, chi thing ma sét p,.A, > F,
Luu luong: Q, = A,.v,

Q2 = AI'V2¢ QZ
Do A, >A, = v,>v,

1.5.2. So do6 thuy luc tao chuyén dong quay
Q E -
tal

M
J
<F7

EESS

Pr

P
= Q. &
{7k A

ar

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 cau chap hanh: N = 162 M, =p.D,) (1.14)
M, 2nn
hoic ~ N= — Men
102.60 975
Cong suat thay luc: N = 61(3)1 1((2)3 (kW] (Q=D,.Q) (1.15)

1.6. TON THAT TRONG HE THONG TRUYEN PONG BANG THUY LUC
Trong hé thong thity luc c6 cdc loai ton that sau:

1.6.1. Ton that thé tich
Loai t6n that ndy do dau thiy luc chdy qua cdc khe hd trong cdc phan tir ctia hé
thong gay nén.
Néu 4p sudt cang 16n, van toc cang nho va do nhét cang nho thi ton thét thé tich
cang 16n.
Tén that thé tich dang ké nhat 1a & céc co cau bién déi nang luong (bom dau, dong
co ddu, xilanh truyén luc)
D6i véi bom dau: ton that thé tich dugc thé hién bing hiéu suat sau:
Mo = Q/Qo (1.16)
Q- Luu luong thuc t&€ ctia bom dau;
Q- Luu Iuong danh nghia ctia bom.
Néu luu lugng chay qua dong co dau la Q,, va luu luong thuc t€ Q4 = g4.ng4 thi hiéu
sudt cua dong co dau la:
M = Quu/Qu (117)
Néu nhu khong ké dén luong dau do & cdc moi ndi, & cdc van thi ton that trong hé
thong dau ép c6 bom dau va dong co dau la:
Nt = M- 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 cia bom dugc biéu thi bang hiéu suat co khi:
Nep = No/N (1.19)
N,- Cong suat can thiét dé quay bom (cong sudt danh nghia), tic 1 cong suat can
thiét dé dam bdo luu luong Q va dp suat p cta dau, do do:

p-Q
N, =  10° (kW) (1.20)
N- Cong suat thuc t&€ do duoc trén truc ctia bom (do mémen xoan trén truc).
D61 v6i ddu: Ny = (p.Q4)/6.10* (1.21)
Do do: Ned = No/Nog (1.22)

11



Tur do, t6n that co khi ctia hé thong thay luc 1a:
Ne = Nebr Ned (123)

1.6.3. Ton that ap suat

Tén that 4p suét 1a sy gidm 4p suat do luc can trén dudng chuyén dong cia 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

+/ D6 nhdn thanh ong

+/ Do lon tiét dién ong dan

+/ Toc do chdy

+/ Su thay doi tiét dién

+/ Su thay doi huéng chuyén dong

+/ Trong luong riéng, do nhot.

Néu p, 1 4p suét ctia hé thong, p, 1a 4p suat ra, thi ton that dugc biéu thi bang hiéu
suit:

no=Po=Pi_Ap (1.24)
Po Po
Hiéu dp Ap 1a tri s6 ton that dp suat.
Tén that dp suat do luc can cuc bo gay nén duoc tinh theo cong thic sau:
Ap= 10.@.&%.%%} _10*6 2 v2 L par] (1.25)
2g d|l m 2g d
Trong dé:
p- khoi luong riéng ctia dau (914kg/m?);
g- gia toc trong trudng (9,8 1m/s?);
v- van toc trung binh ctia 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 sé hinh hoc dén ton that ap suat
a. Tiét dién dang tron
Neéu ta goi:

Ap- Tén that ap suat;

1- Chiéu dai 6ng dan; /
p- Khéi luong riéng cua chat 1ong;
Q- Luu lugng; -
D- Duodng kinh;

v- D6 nhét dong hoc; Hinh 1.6. Dang tiét dién tron
A- Hé s6 ma sat clia Ong;

A
\ 4
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Aam- Hé s6 ma sat doi véi chay tang;

Mrurg- HE sO ma sat doi véi chay roi.

Chay tan AV 16i
) ) 3 l.p.Qz y ~ Chay 161
= Ton that: Ap = —A.——
T D
256 D.v
A=ham-———
Q
0,316
A = Aurp ——
4 Q
n D.v
S5 Reynold: i& > 3000. Hinh 1.7. Chdy tdng va chay roi
n D.v trong ong dan
. 2 ’ /
b. Tiét dién thay doi lon dot ngot //
5 A
. D! 8 p.Q°
Tén that: Ap= | 1-— | .—-.
P ( D2 ] ~ D D, {-—-—»—Q— ----------- D,
Trong do: ; ; i v
D,- duong kinh 6ng dan vao; /
D,- dudng kinh 6ng dén ra. Hinh 1.8. Tiét dién thay doi loén dot ngot
c. Tiét dién nho dot ngot /
— D; Q’ ‘
Ton that: Ap= 0,5 1-— .%.p(%
D; ) n® Dj

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

d. Tiét dién thay dadi 16n tir tix

4 2
Tén that: Ap = [0.12+02] 1-21 | 5 PQ
») " D

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

Hinh 1.11. Tiét dién nho tir tie
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f.Vao ong dan

Tén that dp suat duoc tinh theo cong thic sau:

8 p.Q°
BT

Trong d6 hé s that thoat & dugc chia thanh hai truong hop nhu & bang sau:

Canh He s0 that thodt &
Sac 0,5
a Gay khic 0,25
Tron 0,06
b Cé trude <3

Z

Hinh 1.12. Ddu vao 6ng dan

g. Ra 6ng dan

Tén that ap suat duge tinh theo cong thitc sau: 7/

8 p.Q°
Ap = aU?p

- .
He so that thodt &,

7

D4
i&< 3000 2
n D.v
1
i&> 3000
n D.v
h. Ong dén gay khiic
R 4
D
8 p.Q°
Ap = aU? D4
Géc a, B He s6 that thoat &,
a=20 0,06
o =40 0,2
o = 60 0,47
B =20 0,04

Hinh 1.14. OA/ng dan gay khiic
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B =40 0,07
B =60 0,1
B = 80 0,11
6 =90 0,11

i. Ton thdt dp sudt & van
k. Tén 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 nhitng tinh chat quan trong nhat cua chat 16ng. B6 nhét xac
dinh ma sét trong ban than chat 1ong va thé hién kha nang chong bién dang truot hodc
bién dang cat cua chat 1ong. C6 hai loai do nhét:
a. bo nhot dong luc
Do nhé6t dong luc m 14 luc ma sat tinh bang 1IN tic dong trén mot don vi dién tich
bé mat 1m? cia hai 16p phang song song véi dong chay ctia chat 16ng, cich nhau 1m va
¢ van toc 1m/s.
Do nhét dong luc 1 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 s6 quy tron:
1P = 0,0102kG.s/m?
b. B¢ nhot dong
Do nhét dong 1a ty s6 giita hé s6 nhét dong luc n v6i khdi luong riéng p cla chit
long:

y=1 (1.26)
p

Don 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 = lecm?/s = 10*m?/s
1cSt = 102St = Imm?/s.

c. Po nhot Engler (E®)

Do nhét Engler (E°) 1a mot ty s6 quy udc ding dé so sdnh thoi gian chday 200cm?
ddu qua ong din c6 dudng kinh 2,8mm véi thoi gian chay ctua 200cm® nuée cat & nhiét
do 20°C qua 6ng dan c6 cing dudng kinh, ky hiéu: E° = t/t,

Do nhét Engler thuong duge do khi dau ¢ nhiét do 20, 50, 100°C va ky hiéu tuong
ting v6i 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 lugng chat 16ng 1am viéc 1a do nhét, kha
nang chiu nhiét, do6 6n dinh tinh chat hoa hoc va tinh chat vat 1y, tinh chong ri, tinh an
mon cac chi tiét cao su, kha nang boi tron, tinh sui bot, nhiét do bat Iita, nhiét do dong
dac.

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

+/ C6 kha nang boi tron t6t trong khoang thay ddi 16n nhiét do va ap sudt;

+/ Do nhét it phu thudc vao nhiét do;

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

+/ Phai c6 do nhdt thich ting véi di€u kién chan khit va khe hd cta cac chi tiét di
trugt, nhim dam bao do rd dau bé nhat, ciing nhu t6n that ma st 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 luong riéng nhé.

Trong nhitng yéu cau trén, dau khoang chit thoa man duoc day du nhat.
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CHUONG 2: CO CAU BIEN POI NANG LUONG VA HE
THONG XU LY DAU

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

2.1.1. Nguyén ly chuyén doi nang luong

Bom va dong co dau 1a hai thiét bi ¢6 chiic nang khac nhau. Bom la thiét bi tao ra
nang luong, con dong co dau 1a thiét bi tiéu thu nang lugng nay. Tuy th€ két ciu va
phuong phap tinh todn 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 ctia 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 d4u, thuc hién chu ky
hiit va khi thé tich ctia buéng gidm, bom day dau ra thuc hién chu ky nén.

Tuy thuoc vao lugng diu do bom day ra trong mot chu ky 1am viéc, ta c6 thé phan
ra hai loai bom thé tich:

+/ Bom ¢6 luu lugng c6 dinh, goi tat 1a bom c6 dinh.

+/ Bom c6 luu luogng c6 thé diéu chinh, goi tat 1a bom diéu chinh.

Nhitng thong s6 co ban ctia bom la Iuu luong va ap suét.

b. Dong co ddu: 1a thiét bi dung dé bién nang luong ctia dong chat 1ong thanh dong
nang quay trén truc dong co. Qué trinh bién d6i nang luong 1a dau c6 4p suét duge dua
vao budng cong tac cua dong co. Dudi tic dung cuia 4p sudt, cac phan tlr cua dong co
quay.

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

2.1.2. Cac dai luong dac trung
a. Thé'tich dau 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 h¢ gitta hai rang;

Z- S6 rang cua banh rang.
O hinh 2.1, ta c6 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 duoc biéu dién trén hinh 2.2. Trong dé:

p e t=06
+/ Ap suét 6n dinh p;; WP 5
£ ~, Ps
+/ Ap suat cao p,; D, ¥ )

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

>t
Hinh 2.2. Su thay doi dp sudt lam viéc theo thoi gian

c. Hiéu sudt

Hiéu suat cia bom hay dong co dau phu thudc vao cac yéu to sau:
+/ Hiéu sut thé tich n,

+/ Hiéu suat co va thuy luc ny,,

Nhu vay hiéu suét toan phan: 1, = 1,. Ny (2.3)
O hinh 2.3, ta c6:
+/ Cong suat dong co dién: Ng = Mg. Qg n, 24
+/ Cong suat cua bom: N = p.Q, (2.5) M, M, —
Nhu vay ta c6 cong thuc sau:
Ny = % pn? 26 " }N .
+/ Cong suit cua dong co dau: __—ﬁv
Na = M,. Q4 hay Nu = Nviogor-P- Q (2.7) -

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

Na = F.v hay Nj = Nyrann-P-Qy (2.8)
Trong do:

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

N,4, My, Q,4 - cong suat, mOmen va van tdc goc trén dong co tai;

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

N, p, Q, - cong suat, 4p suat va luu lugng dong chay;

Nuilann~ N€U sUAt clia xilanh;

Nivoror- NIV sudt ctia dong co dau;
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Nw- hiéu suat cua bom dau.

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

Tacé: Q,=n.V (2.9)
+/ Luu lugng bom: Q, = n.V. 1,.10° (2.10) Q/f Qq
+/Pong co diu: Q, = Y1073 AN YA v )"
Ny
Trong do: Hinh 2 4. Luu lugng, s6' vong quay, thé tich

Q,- luu luong [lit/phit];

n- s6 vong quay [vong/phut];

V- thé tich ddu/vong [cm?/vong];

1,- hiéu suit [%].
b. Ap sudt, momen xodn, thé tich ddu trong mot vong quay V
Theo dinh luat Pascal, ta c6:

=X 2.12
p v (2.12)

Ap sudt cia bom: p = %.10 (2.13)

Ap suit dong co ddu: p = M, .10 (2.14)
V'nhm

Trong do6: P p
p [bar];
M, [N.m]; M, \ \% M,
V [cm?/vong];

Mo [%]. Hinh 2.5. dp sudt, thé tich, mémen xodn
c. Cong sudt, dp sudt, luu luong

Cong suat ctia bom tinh theo cong thiic tdng quét 1a: N = p.Q, (2.15)
+/ Cong sudt dé truyén dong bom:
N=PQ g (2.16)
6.1,
+/ Cong suét truyén dong dong co diu:

N :%.10—2 2.17)

Trong do:
N [W], [kW];
p [bar], [N/m’];
Q, [lit/phiit], [m’/s];
N, [%].
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Luu Iuong ctia bom vé 1y thuyét khong phu thudc va dp suéat (trir bom ly tam), ma
chi phu thudc vao kich thudc hinh hoc va van téc quay ctia né. Nhung trong thuc t&€ do
su ro0 11 qua khe hé gitta cdc khoang hut va khoang ddy, nén luu lugng thuc t€ nho hon
luu luong 1y thuyét va giam dan khi ap suat tang.

Mot yéu t6 gady mat mat nang luong nita 1a hién tugng hong. Hién tugng nay
thuong xudt hién, khi 6ng hit qua nho hoac dau c¢6 do nhét cao.

Khi bo loc dit trén dudng hit bi ban, cling v6i su tang siic can ciia dong chay, luu
lugng ctia bom gidm dan, bom lam viéc ngay mot 6n va cudi cung tac han. Béi vay can
phai luu ¥ trong ldc 14p rdp 1am sao dé 6ng hiit to, ngan va thang.

2.1.4. Cac loai bom
a. Bom vdi luu luong cé dinh
+/ Bom béanh 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 véi luu luong thay doi
+/ Bom pittong huéng tam;
+/ Bom pittong huéng truc (truyén bing dia nghiéng);
+/ Bom pittong huéng truc (truyén biang 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 banh rang 1a thay déi thé tich: khi thé tich clia budng
hiit A tang, bom hit dau, thuc hién chu ky hdt; va nén khi thé tich giam, bom ddy dau
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ra & buéng B, thuc hién chu ky nén. Néu nhu trén duong dau bi ddy ra ta diat mot vat
can (vi du nhu van), dau bi chan sé& tao nén mot ap suat nhat 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 rai nhat vi né c6 két cau don gian, dé ché
tao. Pham vi sit dung ctia bom banh rang chut yéu & nhitng hé théng ¢ ap suat nho trén
cac mdy khoan, doa, bao, phay, mdy t6 hop,.... Pham vi 4p suat sit dung cia bom b4nh
rang hién nay c6 thé tir 10 + 200bar (phu thuoc vao do chinh xac ché tao).

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

Loai banh rang an khép ngoai dugc diung rong rai hon vi ché tao dé hon, nhung
banh rang an khép trong thi ¢6 kich thudc gon nhe hon.
Vanh khan

Buong hit $ Budng hit  Budng ddy
Hinh 2.7. Bom banh rdng
a. Bom banh rdng dn khop ngoai; b. Bom bdanh rdang dn khop trong, c. Ky hiéu bom.
c. Luu luong bom banh rdng
Khi tinh luu lugng déu, ta coi thé tich dau dugc day ra khoi ranh riang bing véi thé
tich cua rang, tic la khong tinh dé€n khe hé chan rang va 1ay hai banh rang c6 kich
thudc nhu nhau. (Luu lugng clia bom phu thudc vao két cau)
Néu ta dat:
m- Modul cua banh rang [cm];
d- Buong kinh chia banh rang [cm];
b- BE rong banh rang [cm];
n- SO vong quay trong mot phut [vong/phuit];
Z - S6 rang (hai banh rang c6 s6 ring bang nhau).
Thi lugng ddu do hai banh rang chuyén di khi n6 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, clia bom va s6 vong quay n, thi
luu lugng ctia bom banh rang s€ la:
Q, = 2.n.Z.m%.b.n. n, [cm?/phiit] hoic [1/ph] (2.19)
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N, = 0,76 + 0,88 hiéu sudt cia bom banh rang
d. Két cdu bom bdnh rang
Két cau clia bom banh rang dugc 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 ctia rang 16n thi banh rang s€ thanh truc vit.
Bom truc vit thuong c6 2 truc vit an khép véi nhau (hinh 2.9).

——
|
!
1
I
’—r
|
I
1
NN

AN

AMLTARALLR AW

Buong huit t_ _l Buong ddy
Hinh 2.9. Bom truc vit

Bom truc vit thuong dugc san xuét thanh 3 loai:

+/ Loai ap suat thap: p = 10 +15bar

+/ Loai ap sut trung binh: p = 30 + 60bar

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

Bom truc vit ¢6 dic diém 1a dau dugc chuyén tir buéng hit sang budng nén theo
chiéu truc va khong c6 hién tuong chén diu & chan ren.
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Nhuoc diém ctia bom truc vit 1a ch€ tao truc vit kh4 phic tap. Uu diém can ban 1a
chay ém, do nhap nho luu lugng nho.

2.1.7. Bom canh gat

a. Phdn 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 dam mot luu lugng déu hon, hiéu suat thé
tich cao hon.

Két cdu Bom cénh gat c6 nhiéu loai khac 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 mot vong, né thuc hién mot chu ky lam viéc
bao gom mot 1an hit va mot 1an nén.

Luu lugng ctia bom ¢6 thé diéu chinh bing cich 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 canh gat don
a. Nguyén ky va ky hiéu,
b. Diéu chinh bdng [0 xo;
c. Diéu chinh luu luong bang thity luc.
c. Bom cdanh gat kép
Bom canh gat kép 1a khi truc quay mot vong, n6 thuc hién hai chu ky lam viéc bao
gom hai lan hit va hai 1an nén, hinh 2.11.
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> Buong hiit

Hinh 2.11. Bom canh gat kép
d. Luu luong cua bom cdnh gat
Néu cac kich thuée hinh hoc ¢ don vi 1a [cm], s6 vong quay n [vong/phiit], thi luu
luong qua bom la:
Q=2.10".1.e.n.(B.D + 4.b.d) [lit/phuit] (2.20)
Trong do6:

D- duong kinh Stato; B- chi€u rong cénh gat; b- chiéu sau cta 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 doi thé tich clia co cau pittong -
xilanh. Vi bé mat 1am viéc clia co ciu nay 1a mat tru, do d6 dé dang dat dugc do chinh
xdc gia cong cao, bao dam hiéu suat thé tich tot, c6 kha niang thuc hién dugc vé6i dp
sudt 1am viéc 16n (4p sudt 16n nhat c6 thé dat dugc 1a p = 700bar).

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

Dua trén cach bo trf pittong, bom c¢6 thé phan thanh hai loai:

+/ Bom pittong huéng tam.

+/ Bom pittong huéng truc.

Bom pittong ¢ thé ché tao vdi luu lugng ¢ dinh, hoic Iuu luong diéu chinh duoc.

b. Bom pitténg hudng tam

Luu luong dugc tinh toan bing viéc xdc dinh thé tich cta xilanh. Néu ta dat d- 1a
dudng kinh cta xilanh [cm], thi thé tich ctia mot xilanh khi roto quay mot vong:
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n.d?

h [cm?/vong] (2.21)

q =
Trong d6: h- hanh trinh pittong [cm]
Vi hanh trinh cta pittong h = 2e (e 1a do 1éch tam cua roto va stato), nén néu bom
c6 z pittong va lam viéc véi sO vong quay la n [vong/phuit], thi Iuu Iuong ctia bom s€ la:
107.n

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

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

Luu lugng cua bom pittong huéng tam cé 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 cac 16 hudng tam roto (6), quay xung quanh truc (4). Nho
céc ranh va cdc 16 bo tri thich hop trén truc phan phéi (7), ¢6 thé néi 1an luot cdc xilanh
trong mot nita vong quay ctia roto véi khoang hit nita kia véi khoang ddy.

Sau mot vong quay cua roto, moi pittong thuc hién mot khoang chay kép c6 16n
bang 2 14n do léch tam e.

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

Roto (6) quay dugc ndi véi truc (4) qua ly hop (5). Dé diéu khién do léch tam e, ta
str dung vit diéu chinh (8).

c. Bom pittong huong truc

Bom pittong huéng truc 1a loai bom c6 pittdong dat song song véi truc cua roto va
duoc truyén bing khép hodc bang dia nghiéng. Ngoai nhitng uu diém nhu ctia bom
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pittong hudng tam, bom pittong hudng truc con ¢6 vu diém nita 1a kich thudc cua né
nho gon hon, khi cing mét ¢& véi bom hudng tam.

Ngoai ra, so vdi tit ca cac loai bom khac, bom pittong hudng truc cé hiéu suit 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 cua bom s€ la:

, md? nd’

hzn=10".

zn.D.tga [lit/phiit] (2.23)

Loai bom nay thuong duoc ché tao véi luu lugng Q = 30 + 6401/ph va ap suat p =
60bar, s6 vong quay thuong dung l1a 1450vg/ph hoac 950vg/ph, nhung & nhitng bom cé
roto khong 16n thi s6 vong quay c¢6 thé dung tir 2000 + 2500vg/ph.

Bom pittong huéng truc hau hét 1a diéu chinh luu luong duoc, hinh 2.15.

(- @)

'&'r-a

™
4‘ {/3211
\ g P

Y 1. Thdn bom;
\ 2. Pittong;
4 _!____ 3. Dia nghiéng,
b/ 7 4. Lo xo;

/.’ f 4 . 56.Tay quay diéu

' l’////}/’[//// tom 7, chinh géc nghiénga.
h S

6 b5 - 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 thuoc
vao dic diém chuyén dong cua pittong, ma con phu thudc vao so lugng pittong. Do
khong dong déu dugc xdc dinh nhu sau:
Qmax — Qmin

Q nax

Do khong déng déu k con phu thudc vao s6 lugng pittong chin hay 1€.

k= (2.24)

2.1.9. Tiéu chuin chon bom

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

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

boi véi bom: Q ~ n.V [lit/phuit],

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, cin phai xem xét cc yéu t6 vé k¥ thuat va kinh t& sau:

+/ Gia thanh;

+/ Tudi tho;

+/ Ap suat;

+/ Pham vi s6 vong quay;

+/ Kha nang chiu cac hop chat hoa hoc;

+/ Su dao dong cuta luu luong;

+/ Thé tich nén x6 dinh hoic thay doi;

+/ Cong suat;

+/ Kha nang bom cac loai tap chat;

+/ Hiéu suat.

2.2. XILANH TRUYEN PONG (CO CAU CHAP HANH)

2.2.1. Nhiém vu
Xilanh thuy luc 12 co ciu chap hanh dung dé bién déi th€ niang cta dau thanh co
nang, thuc hién chuyén dong thang.
2.2.2. Phan loai
Xilanh thuy luc duoc chia lam hai loai: xilanh luc va xilanh quay (hay con goi la
xilanh mémen).
Trong xilanh luc, chuyén dong twong doi giita pittong vé6i 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 (vdi géc quay thudong nho hon 360°).

Pittong bat ddu chuyén dong khi luc tdc dong Ién mot trong hai phia ctia né (luc d6
thé 1a luc 4p suat, luc 10 xo hodc co khi) 16n hon téng cdc luc can c¢6 huéng nguoc lai
chiéu chuyén dong (luc ma sat, thily dong, phu tai, 10 xo,...).

Ngoai ra, xilanh truyén dong con duoc phan theo:

a. Theo cdu tao

+/ Xilanh don

e Lui vé nho ngoai luc

e Lui vé nho 10 xo

[\ / \ [/ \ |

+/ Xilanh kép
e Lui vé bang thay luc

4 -

e Lii vé bang thay luc c6 giam chan

s

i

e Tac dung ca hai phia

[
e T4ac dung quay ﬁ

]
|
Kiéu thuc hién f_ﬁ

?
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+/ Xilanh vi sai
e T4ac dung don

e Tac dung kép

b. Theo kiéu ldp rdp

+/ Lap chat than

+/ Lap chat mat bich

+/ Lap xoay duoc

+/ Lap ga & 1 dau xilanh

2.2.3. Cau tao xilanh

“3\1 11 5 9 26 8 7
\_/ W/ 7 //\\
,.._._/__ | | l__ o o
I I\
an AR 7
Al
15 17 1311 141 12 16

Hinh 2.15. Cdu tao xilanh tdc dung kép cé cdn pittong mot phia

1.Thdn; 2. Mdt bich héong; 3.Mdt bich hong;
4. Can pittong; 5. Pittong; 6. 0 truot;
7.Vong chdn ddu; 8. Vong dém; 9. Tam noi;

10.Vong chdn hinh O; 11.Vong chdn pittong; 12. OA/ng noi;

13.Tdm ddn hudng; 14.Vong chan hinh O, 15. Pai éc;

16. Vit van, 17. OA/Hg noi.

O hinh 3.29 1a vi du xilanh téc dung kép c6 can pittong mot phia. Xilanh c6 cac bo
phan chinh 1a than (goi 1a xilanh), pittong, can pittong va mot s6 vong lam kin.
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2.2.4. Mot so|xilanh thong dung

a. Xilgnh tdag|dung don
Chat F;ng lam viéc chi tic dong mot phia cua pi

TS

ng va|tao nén chuyén dong mot

chiéu. Chiéu chulyén dong nguoc lai dugc thuc hién 8o luc 19 xo.

| bang o xo) va ky hiéu

16. Xilanh tdc dung don (chiéu nguoi

dong vao hai phia cta | tao nén chuyén dong hai

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 cé giam 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 12
Az n.f A TE-(DTC‘) (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 dé:

A - dién tich tiét dién pittong [cm?];

D - duong kinh cta xilanh [cm];

d - duong kinh cua can [cm];

p - ap suat [bar];

F, - luc [kN].
Néu tinh dén ton that thé tich ¢ xilanh, d€ tinh toan don gian, ta chon:
e Ap suat: p LAY (2.28)

Anm
A s n nd® .,

e Dién tich pittong: A = 10 (2.29)

d - dudng kinh ctia pittong [mml];

n- hiéu suat, lay theo bang sau:

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

Nhu vay pittong bat dau chuyén dong duoc, khi luc F, > F; + F, + F
Trong do:
F;- trong luc;
F,- luc gia toc;
Fy- 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 thiic sau:
Q=Av (3.16)
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D¢ tinh toén don gian, ta chon: \ v
Q=A.v.10" | —>
2 D — m
A=TP o2 (3.17) =
Trong dé:
D - dudng kinh [mml; Qt

A - dién tich ctia xilanh [cm?]; @
Q - luu luong [lit/phiit];
v - van toc [m/phut].

L]
Hinh 2.19. Quan hé giita Q, v va A

2.3. BE DAU

2.3.1. Nhiém vu
Bé dau c6 nhiém vu chinh sau:
+/ Cung cép dau cho hé théng lam viéc theo chu trinh kin (c4p va nhan dau chay vé).
+/ Giai tdéa nhiét sinh ra trong qua trinh bom dau lam viéc.
+/ Lang dong céc chat can ba trong qud trinh 1am viéc.
+/ Tach nudc.

2.3.2. Chon kich thuéc bé dau
D6i v6i cac loai bé dau di chuyén, vi du bé diu trén céc xe van chuyén thi c6 thé
tich bé dau dugc chon nhu sau:
V=150Q, (2.30)
Do6i vé6i cac loai bé dau ¢ dinh, vi du bé ddu trong cdc may, day chuyén, thi thé
tich bé dau dugc chon nhu sau:
V=03+:5).0Q, 2.31)
Trong do: V[lit];
Q.[l/ph].

2.3.3. Két ciu cua bé dau
Hinh 2.16. 1a s6 d6 bo tri cac cum thiét bi can thiét cua bé cap dau cho hé thong
diéu khién bang thuay luc.

1. Pong co dién;
2. Ong néen;
3. Bo loc,
4. Phia hut;
5.Vach ngan,

6. Phia xd;
7. Mé[ ddl/t, 3 -] 8
8. Do ddu;
9. OA/ng xd. 7
4
6

Hinh 2.20. B¢ ddu
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Bé dau duoc ngin 1am hai ngian boi mot mang loc (5). Khi m& dong co (1), bom
dau lam viéc, dau dugc hit 1én qua bo 1oc (3) cdp cho hé thong diéu khién, diu xa vé
dugc cho vao mot ngan khéac.

Dau thudng d6 vao bé qua mot ctra (8) bo tri trén nip bé loc va 6ng xa (9) dugc dat
vao gan st bé chira. C6 thé kiém tra miic dau dat yéu cdu nhd mat dau (7).

Nho cac mang loc va bo loc, dau cung cép cho hé thong diéu khién dam bao sach.
Sau mat thoi gian lam viéc dinh ky thi bo loc phai dugc thio ra rita sach hoac thay méi.
Trén dudng 6ng cap ddu (sau khi qua bom) ngudi ta gan vao mot van tran di€u chinh
ap sudt dau cung cap va dam bao an toan cho duong 6ng cip dau.

K&t céu ciia 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 bin do cdc chat ban tir
bén ngoai vao, hoic do ban than diu tao nén. Nhitng chat ban ay s€ lam ket cdc khe ho,
cac tiét dién chay co6 kich thude nho trong cac co cau dau ép, gay nén nhiing trd ngai,
hu hong trong cdc hoat dong ctia hé thong. Do d6 trong céc hé thong dau ép déu diung
bo loc dau d€ ngan ngira chat ban tham nhap vao bén trong cdc co ciu, phan tir ddu ép.

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

Ky hiéu:

2.4.2. Phan loai theo kich thudc loc
Tuy thudc vao kich thudc chét ban ¢6 thé loc duoc, 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 nhiing chat ban dén 0,01mm.

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

d. B¢ loc ddc biét tinh: c6 thé loc nhitng chat ban dén 0,001 mm.

Céc hé thong dau trong mdy cong cu thudong dung bo 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 b loc diu nhu sau: bo loc Iuéi,
bo loc 14, bo loc gidy, bo loc ni, bod loc nam cham, ...

Ta chi xét mot s6 bo loc dau thuong nhat.

a. Bo loc luoi

Bo loc ludi 1a loai bo loc dau don gian nhat. N6 gom khung cing va ludi bang
déng bao xung quanh. DAu tir ngodi xuyén qua cdc mat ludi va cdc 16 dé vao 6ng huit.
Hinh dang va kich thuéc cua bo loc Iuéi rat khac nhau tuy thudc vao vi tri va cong
dung ctia bo loc.

Do stic can cua lu6i, nén dau khi qua bo loc bi gidam 4p. Khi tinh toan, t6n tht dp
sudt thuong 1ay Ap = 0,3 + 0,5bar, trudng hop dac biét c6 thé 14y Ap = 1 + 2bar.

Nhuoc diém cta bo loc Iuéi 1a chit ban dé bdm vao céc bé mat ludi va khé tdy ra.
Do d6 thudng dung né dé loc tho, nhu lap vao 6ng hit cua bom. trudng hop nay phai
dung thém bo loc tinh & Ong ra.

b. Bé loc la, soi thiy tinh

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

K&t cau ctia n6 nhu sau: lam nhiém vu loc & cac bo loc 14 1a cac 14 thép hinh tron
va nhitng 14 thép hinh sao. Nhung 14 thép nay dugc 1ap dong tam trén truc, tim no trén
tam kia. Gifta cdc cap lap chen manh thép trén truc c6 tiét dién vuong.

S6 lugng 14 thép can thiét phu thudc vao luu luong can loc, nhi€u nhat 1a 1000 +
120014. Tén that ap sudt 16n nhat 1a p = 4bar. Luu luong loc c6 thé tir 8 + 1001/ph.

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

Hién nay phan 16n ngudi ta thay vat liéu ctia cdc 14 thép bang vat liéu soi thiy tinh,
do bén clia cic bo loc nay cao va c6 kha nang ch€ tao dé dang, cac dic tinh vat liéu
khong thay d6i nhiéu trong qud trinh 1am viéc do anh hudng vé co va héa cuia dau.
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’ l‘nh 2.23. Mang loc bang soi thity l‘il:l/’l
Dé tinh toan Iuu luong chay qua bo loc ddu, ngudi ta ding cong thic tinh luu
luong chay qua lu6i loc:

= o.—— [I/ph] (2.32)
n

Trong do:

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

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

M- do nhét dong hoc cua dau [P];

o- hé s6 loc, dac trung cho luong dau chay qua bo loc trén don vi dién tich
va thoi gian Zl;t
cm”.phut
Tuy thudc vao dic diém ctia bo loc, ta c6 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 cu chat lugng ctia ddu trong hé thong diéu khién, ma ta c6 thé 1dp bo
loc dau theo céc vi tri khac nhau nhu sau:
a. Ldp bo loc ¢ duong hiit
b. Ldp bé loc & duong nén
c. Ldp bo loc ¢ duong xd

ﬁ
o il e

==

Ui

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 suét biang dp k&€ 10 xo: dudi tic dung cua dp luc, 10 xo bi bién
dang, qua co cdu thanh truyén hay don bdy va banh ring, do bién dang cta 10 xo s&
chuyén d6i thanh gi4 tri duoc ghi trén mat hién s6.
1 A ooy

Hinh 2.25. Ap ké'1o xo

b. Nguyén ly hoat dong cua dp ké" 10 xo tdm
Dué6i tdc dung clia ap sudt, 10 xo tam (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 suét dugc thé hién trén
mat s0.

1. Kim chi;

2. Thanh rang;

3. Chi tiét hinh day 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 évan va bdanh rdng

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 6van va banh rang.

b. Po luu luong bang tuabin va cdnh gat

Chat long chay qua 6ng lam quay canh tuabin va canh gat, do 16n luu lugng duoc
xdc dinh bang t6c do quay cla cdnh tuabin va cdnh gat.

n“"_"‘-w..
Qv E | | | ~
—— o :
i

Hinh 2.28. Do luu luong bdng tuabin va cdnh gat
c. Do luu luong theo nguyén ly do chénh dp
Hai ap k&€ duoc dat & hai dau cua mang ngan, do 16n luu lugng duorc xéc dinh bang

do chénh léch 4p sudt (t6n that 4p suat) trén hai dp ké p, va p,. Qy =

=

Hinh 2.29. Do luu luong theo nguyén ly do chénh dp
d. Po luu luong bang luc cdang 1o xo

Chét 16ng chay qua 6ng tdc dong vao diu do, trén ddu do ¢6 gan 10 xo, luu chat
chay qua luu lugng k€ it hay nhicu s& dugc xdc dinh qua kim chi.

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

2.6. BINH TRICH CHUA

2.6.1. Nhiém vu
Binh trich chifa 1a co cau dung trong cic hé truyén dan thiy luc dé diéu hoa ning
luong thong qua ap suat va luu lugng cta chat 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 sit dung rong rai trong cac loai may rén, may ép, trong cic co
célu tay mdy va duong day tu dong,... nhim lam giam cong suit ctia bom, ting do tin
cay va hiéu suat st dung cua toan hé thuy luc.

2.6.2. Phan loai
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Theo nguyén 1y tao ra tai, binh trich chia thily 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 1o xo;
c¢. Binh trich chita thity khi;
d. Ky hiéu.

a. Binh trich chita trong vat

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

Binh trich chita loai nay yéu cau phai b tri trong vat that doi xing so véi pittong,
néu khong s€ gay ra luc thanh phan ngang & co cflu 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 cta binh
trich chua.

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

b. Binh trich chita lo xo

Qua trinh tich nang lugng & binh trich chita 10 xo 1a qua trinh bién nang lugng cua
10 xo. Binh trich chita lo X0 ¢6 quén tinh nho hon so véi binh trich chita trong vat, vi
vay né duge sir dung dé lam tat nhitng va dap thay luc trong cdc hé thiy luc va giit 4p
sudt co dinh trong cac co ciu kep.

c. Binh trich chita thity khi

Binh trich chia thuy khi 1oi dung tinh chat nén dugc cua khi, d€ tao ra dp suét chat
long. Tinh chat nay cho binh trich chita c6 kha nang giam chan. Trong binh trich chia
trong vat ap sudt hau nhu c¢6 dinh khong phu thudc vao vi tri cta pittong, trong binh
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trich chia lo xo 4p sudt thay déi ty 1é tuyén tinh, con trong binh trich chia thuy khi 4p
sudt chat 16ng thay déi theo nhitng dinh luat thay déi 4p suat ctia khi.

Theo két cau binh trich chita thuy khi duoc chia thanh hai loai chinh:

+/ Loai khong ¢6 ngan: loai nay it ding 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 16ng va gay
ra su 1am viéc khong 6n dinh cho toan hé thong. Cach khic phuc 12 binh trich chita
phai c6 két cau hinh tru nho va dai dé giam bét dién tich ti€p xic giita khi va chat
long).

+/ Loai c6 ngan

Hinh 2.32. Binh trich chita thuy khi c6 ngdn

Binh trich chtta thuy khi c6 ngan phan cdch hai moi truong dugc dung rong rai
trong nhitng hé thuy luc di dong. Phu thudc vao két cdu ngan phan cich, 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 vé6i ap suét nap vao la p,, khi khong c6 chat 16ng lam
viéc trong binh trich chia.

Néu ta goi p,,, la ap sudt nho nhat cua chit long lam viéc ctia binh trich chia, thi
P & Pmin- 4P SUAL P,y cla chdt 10ng dat duoc khi thé tich cha chét 1ong trong binh ¢
duoc tng véi gid tri cho phép 16n nhat cta 4p suat khi trong khoang trén.

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

Viéc lam kin gitra hai khoang khi va chit long la vo cung quan trong, dac biét 1a
da6i v6i loai binh lam viéc & ap sudt cao va nhiét do thap. Binh trich chia loai nay c6
thé 1am viéc & 4p sudt chat 1ong 100kG/cm?.

Dai vé6i binh trich chda 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 tic hoat dong cuia binh trich chita loai nay gém c6 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 thity luc duoc mo ta qua so d6 hinh 3.1, gom cdc cum va
phan tir chinh, ¢6 chitc nang sau:
a. Co cdu tao ndng luong: bom dau, bo loc (...)
b. Phan tit nhdn tin hiéu: céc loai nut an (...)
c. Phdn tir xir 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
Phan tu o
nhan tin I:> Ph?nl /tu’ |:> Phan t Dong nang
- Xu ié ié
hl@ll y diéu khién luong tac df)l’lg
T T 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 thuay luc
Cau triic hé thong diéu khién bang thuy luc duoc thé hién & so do hinh 3.2.

1.0
Cf) cau m
chap hanh
|
1.1 A E
. =L DX
Phan tr Dong nang YT
diéu khién tong Pl |T
0.3
Co cdu tao 0.2:- 1P
nang luong i l_
ol 0.1

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 suat dung dé diéu chinh 4p suat, tic 1a co dinh hodc tang, giam tri s6 ap
trong hé thong diéu khién béng thuy luc.

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

3.2.2.1. Van tran va an toan

Van tran va van an toan diing dé han ché viéc tang ap suat chit 16ng trong hé thong
thiy luc vuogt qua tri s6 quy dinh. Van tran lam viéc thuong xuyén, con van an toan lam
viéc khi qua tai.

4 ‘A ? N N N p
Ky hiéu cua van tran va van an toan: r' :

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

+/ Kiéu con trugt (pittong)

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

La Lo xo _|
Loxo_{ | (0o ctng ©)
(do cung C)% ~x __{”_L_'.pz P,
Bi céﬁ N\ J; / P
a7 l A
AP

Hinh 3.3. Két cdu kiéu van bi
Giai thich: khi ap suat p; do bom d4u tao nén vuot qua muc 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
chinh & phia trén.
Ta c6: p;.A = C.(x + X,) (b6 qua ma sat, luc quan tinh, p, = 0)
Trong do6:
X, - bién dang cua 10 xo tao luc cang ban dau;
C - do cting 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 di€ém: khong ding dugc & dp suat
cao, 1am viéc 6n 20. Khi 10 xo hong, ddu 1ap tic chay vé bé 1am cho ép sudt trong hé
thong giam dot ngot.

b. Kiéu van con truot

Vit d/c
i
=y
i, /le
T R
Iﬁ» j,_ 1 ‘j /
!
Lo gim |
chan i "
L

o

Hinh 3.4. 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 diu tao nén 1a F 16n hon luc di€u chinh cua 10 xo F,, va trong lugng G cua pittong,
thi pittong s& dich chuyén lén trén, ddu s& qua clra 2 vé bé. L6 4 dung dé thao dau ro &
buong trén ra ngoai.

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

F,=CXx,

Khi p, ting = F = p;.A > F,_ = pittong di lén véi 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 c¢6 do giam chan cao hon loai van bi, nén né lam viéc ém hon. Nhugc
di€ém cua né 1a trong trudng hop Iuu luong 16n véi dp sudt cao, 10 xo phai ¢6 kich thude
16n, do d6 lam tang kich thudc chung cua van.

c. Van diéu chinh hai cdp dp sudt

Trong van nay c6 2 10 xo: 10 xo 1 tac dung truc ti€p 1én bi ciu va véi vit diéu chinh,
ta c6 thé diéu chinh duoc 4p sudt cin thiét. Ld xo 2 ¢6 tic dung 1én bi tru (con truot), 1a
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loai 10 x0 yéu, chi ¢6 nhiém vu thang luc ma sit cta bi tru. Tiét dién chay 1a ranh hinh
tam gidc. Lo tiét luu ¢6 dudng kinh tir 0,8 + 1 mm.

Vit d/c

Lo xo 1/
(do ciing C,)
P>

4_

Van tran

/—Bi cau

NN ENRN
A ._(._i._

\,
>

Loxo2 |
(do cung C,) Van an toan

-Bi tru (con truot) |(]am viec khi qud tai)

43
A

Pi
<—

L6 tiét luu 3
Hinh 3.5. Két cdu ciia van diéu chinh hai cdp dp sudt
DA4u vao van ¢6 dp sudt p,, phia dudi va phia trén cta con truot déu c6 ap suét dau.
Khi dp sudt ddu chua thang duoc luc 10 xo 1, thi 4p suét p; & phia dudi va ap suat p, &
phia trén con truot bang nhau, do dé con truot diing yén.
Néu dp sudt p, tang lén, bi cAu s& md ra, dau 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 giita phia dudi va phia trén con truot. (Lic nay cta 3 van déng)
A,.p, >C,x) vaC,x] >p,.A,
Khi p, tang cao thang luc 10 xo 2 = liic nay ca 2 van déu hoat dong.
Loai van nay 1am viéc rdt ém, khong c6 chan dong. Ap suat c¢6 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 thong thiy luc mot bom diu phai cung cap nang lugng
cho nhiéu co ciu chap hanh cé dp suat khac nhau. Liic 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:

P>
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Hinh 3.6. Két cdu cua van gidm dp
Vi du: mach thuy luc ¢6 lap van giam éap

- Vit d/c
WX i TUX
]
;//’le

P> P2 :-l_ 'Vﬁ‘

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

= p,= % — A = const, x thay déi = p, thay doi.
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3.2.2.3. Van can
Van can ¢6 nhiém vu tao nén mot stc can trong hé thong = hé théng luon c6 dau
dé boi tron, bao quan thiét bi, thi€t bi lam viéc ém, giam va dap.
Ky hiéu: A ¢
|

L

} ———
| le |-
% P: lJPz

T/ .
4

A\ 4

il

L 1

Ll

Hinh 3.8. Mach thity luc cé ldp van cdn
Trén hinh 3.8, van can lap vao clia ra cua xilanh c¢6 dp sudt p,. Néu luc 10 xo cla
van 1a F,, va tiét dién cua pittong trong van 1a A, thi luc can bang tinh 1a:

p.A-F,=0= p, =11‘ 3.1

Nhu vay ta thay ring dp suét & cira ra (tiic can & clra 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 sé
ngat dong dién = Bom dAu, cdc van hay cdc bo phan khac ngung hoat dong.

3.3. VAN DAO CHIEU
3.3.1. Nhiém vu
Van ddo chiéu dung déng, md céc 6ng din dé khoi dong cac co cau bién déi niang
luong, ding dé dao chiéu cac chuyén dong cuia co ciu chip hanh.
3.3.2. Cac khai niém
+/ S6 clra: 1a s6 16 dé dan d4u vao hay ra. S6 ctlra ciia van dao chiéu thudong 2, 3 va
4, 5. Trong nhitng trudng hop dic biét s6 clra ¢6 thé nhiéu hon.
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+/ SO vi tri: 1a s6 dinh vi con trugt ctia van. Thong thudng van dao chiéu c6 2 hoac
3 vi tri. Trong nhitng trudng hop dac biét so vi tri c6 thé nhiéu hon.
3.3.3. Nguyén ly lam viéc
a.Van ddo chiéu 2 ciia, 2 vi tri (2/2)

T

=REE

T 1
p

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

A A
% = =7
EE A G%%‘%:W
/I P Z T %:P ; T /

P T l p'T

T b (AP
2

Ip IT

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

==
2

r\
N
\
N

N H}U wn
N
| llﬂﬂllllll\
F\

v
!

N T

N DL
\]lm WI 1

=

AN ALY
A oot

Hinh 3.11.Van ddo chiéu 4/2
Ky hiéu: P- cua n6i bom;
T- ctra n6i 6ng xa vé thung dau;
A, B- clra n6i v6i co cau diéu khién hay co cdu chap hanh;
L- clra n6i 6ng dau thira vé thung.

3.3.4. Cac loai tin hiéu tac dong
Loai tin hiéu tac 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 ddo chiéu
thay d6i vi tri 1am viéc ctia ndng van dao chiéu.
a. Loai tin hiéu tdc dong bang tay

Ky hiéu nit an téng quat

Nut bAm

(

: Ban dap

/

Tay gat

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

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

ﬁ Cit chan bang con lan, tac dong mot chiéu

I 7 ¢ 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 ciia van dao chiéu

Khi ndng van dich chuyén theo chiéu truc, cdc mép clia né 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 nhiing
két cdu dam bao su ro dau rat nho, khi nong van & vi tri trung gian hoac & vi tri lam
viéc nao do, dong thoi do cing viing cua két ciu (d0 nhay doi véi phu tai) cao.

Van dao chiéu c6 mép diéu khién am (hinh 3.14b), d6i vé6i loai van nay c6 mat mat
chit 1ong chay qua khe thong vé thung chia, khi nong van & vi tri trung gian. Loai van
nay duoc st dung khi khong ¢6 yéu ciu cao vé su ro chat 16ng, cling nhu do cing viing
cua hé.

Van ddo chiéu c¢6 mép diéu khién bang khong (hinh 3.14c), dugc st dung phan 16n
trong cac hé thong diéu khién thay luc c6 do chinh xé4c cao (vi du nhu & van thiy luc
tuyén tinh hay co céu servo. Cong nghé ch€ tao loai van nay tuong déi khé khan.

—>{ [ —> —>ie—
7 / 7 7
K f !/ [
Sl e a ----- =
l F 1
AV7 7 A7
Hinh 3.14. Cdc loai mép diéu khién cuia van ddo chiéu

a. Mép diéu khién duong;
b. Mép diéu khién am;

c. Mép diéu khién bdng 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 m& (nhu van phan phéi thong thuong), diéu khién bing nam cham
dién. Pugc dung trong cdc mach diéu khién logic.

b.Van ty l¢é va van servo

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

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

/

Hinh 3.15. Két cdu va ky hiéu cua van solenoid diéu khién tric tiép
1, 2. Cuédn ddy cua nam chdm dién;
3, 6. Vit hiéu chinh ciia 16i sdt tir;
4,5. Lo xo.
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Hinh 3.16. Két cdu va ky hiéu ciia van solenoid diéu khién gidn tiép
1.Van so cdp;
2. Van thit cdp.

3.5.4. Van ty lé
CAu tao clia van ty 1é ¢6 gom ba bd phan chinh (hinh 3.17) 1a : than van, con truot,
nam cham dién.
Dé thay ddéi tiét dién chdy cla van, tic 1a thay déi hanh trinh cta con trugt bing
cach thay déi dong dién diéu khién nam cham. C6 thé diéu khién con trugt & vi tri bat
ky trong pham vi diéu chinh nén van ty 1& c¢6 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 cdu cla van ty 1¢, van ¢6 hai nam cham 1, 5 b6 tri d6i xding, cac
10 x0 10 va 12 phuc héi vi tri can bang cua con trugt 11.

3.4.5. Van servo
a. Nguyén ly lam viéc

Cuon day 1 Cuon day 2

Y

6ng dan hoi ﬁr ANNAA — ANNAN A%Phan e
[HIRININ] | | [BININIE]
S

am cham
vinh ctu

——C4nh chin

Miéng phun dau
Cang dan hoi
Hinh 3.18. So doé nguyén ly ciia bo phdn diéu khién con truot ciia van servo
Bo phan diéu khién con trugt ciia van servo (torque motor) thé hién trén hinh 3.18
gom cdc & bo phan sau:
+/ Nam cham vinh cuu; +/ Phan ting va hai cudn day;
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+/ Canh chan va cang dan hoi;  +/ 6ng dan hoi;
+/ Miéng phun dau.

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

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

+/ Khi dong i, # i, thi phan ting s& quay theo mot chiéu nao dé tuy thuoc vao dong
dién ctia cuon day nao 16n hon. Gia st phin ting quay nguoc chiéu kim déng 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 suit dau vao
hai budng con trugt khong can bing, tao luc doc truc, ddy con truot di chuyén vé bén
trai, hinh thanh tiét dién chdy qua van (tao dudng din dau qua van). Qua trinh trén thé
hién & hinh 3.19b. Dong thoi khi con trugt sang trdi thi cang s€ cong theo chicu di
chuyén ctia con trugt 1am cho cdnh chan dau ciing di chuyén theo. Lic nay khe hG &
miéng phun trdi hep lai va khe hé miéng phun phai rong 1én, cho dén khi khe ho cta
hai miéng phun bang nhau va dp suat hai phia bang nhau thi con truot & vi tri can bang.
Qua trinh d6 thé hién & hinh 3.19c.

Momen quay phan ing va momen do luc dan hoi cua cang can bang nhau. Luong
di chuyén cuia con truot ty 1é véi dong dién vao cudn day.

+/ Tuwong tu nhu trén néu phan ing quay theo chiéu nguoc lai thi con truot 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 nhiing két cau 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 ctia van. D€ con truot & vi tri
trung gian khi tin hiéu vao bang khong, tic 1a dé phan tng & vi tri can bang, 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 cau ciia mdt soO loai van servo duoc su
dung hién nay.

a 5
Vs Nam cham
o 0 » .
Ong phun dau
Cang dan hoi
Vit hiéu chinh con ™
Uiﬂjt.\\\\\\\ : "[::]1-[: =
Than van —
|
B A
Loc dau
b Cuon day
AN Ong phun

L61 nam cham
\

6ng dan hoi —___|

[T 1

I
I

il

LLLLPLLL LT

Cang

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 mét 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 thuy luc,
6. Vit hiéu chinh;
7. Thadn cia ong phun;
8. Thdn cua nam chdm;
9. Khong gian quay ctia 161 sdt nam cham;
10. Cuon ddy cua nam chdm;
11. Con truot cuia van chinh;
12. Budng dau cvia van chinh.
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Hinh 3.22. Két cdu ciia 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 cua van chinh; 5. Con truot cua van chinh; 6. Cang diéu
khién dién-thuy luc; 7. Thdn cia 6ng phun.

Hinh 3.23. Két cdu ciia van servo 2 cdp diéu khién cé cdm bién



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

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

v Vv A
Y T A

mq.

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. Thdn van cdp 2, 4. Thdan van cdp 3; 5. cudn dady
ciia cdm bién; 6. Léi sdt tix cuia cdm bién; 7. Con truot ciia van chinh; 8. Cang diéu
khién dién-thity luc; 9. Than cia 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 cia van cdp 3;
15,16. Buéng ddu ciia van cdp 3.

3.5.CO CAU CHINH LUU LUONG

Co cau chinh luu lugng dung d€ xéac dinh lugng 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 ¢ mot luu lugng ¢6 dinh.

3.5.1. Van tiét luu

Van ti€t luu dung dé diéu chinh luu luong ddu, va do d6 diéu chinh van téc cta co
cau chap hanh trong hé théng thuy luc.
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Van tiét luu c6 thé dat & dudong dau vao hodc dudng ra clia co ciu chip 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 cua van tiét luu dugc 1ap & dudong ra cua hé thong thuy
luc. C4ch 1ap nay duoc dung pho bién nhat, vi van tiét luu thay thé ca chiic nang cla
van can, tao nén mot ap suat nhat dinh trén duong ra cua xilanh va do d6 lam cho
chuyén dong ctia né duoc ém.

A, A,
A
 — |4|- =
Qi o
P lpzz N \\;Ax
;-__l' W(‘,\ /(&}
T | [N
{
Qs ps

Hinh 3.25. So' dé thity lic ¢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 tié€t luu
Luu lugng dau Q, qua khe hé dugc tinh theo cong thic Torricelli nhu sau:

Q, =pA.. /z—f.\/?p [m?/s] (3.3)

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

LA, .C.\/Ap
D (3.4)
2

=V

Trong do:
u - hé s6 luu lugng;
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2
A, - dién tich mat cét clia khe ho: A| = % [m?];

Ap = (p, - p3)- 4p suét trudc va sau khe hd [N/m?];
p - khoi luong riéng cua ddu [kg/m?).
Khi A, thay d6i = Ap thay d6i va v thay doéi.

P2 % Q, Ps3
—_—
AN Z.
7 A N

l p N
le >l

Hinh 3.26. Do chénh léch dp sudt va luu luong dong chdy qua khe ho
Dua vao phuong thic diéu chinh Iuu lugng, van tiét luu c6 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

@' Z7 q/f\ A, =2nr.AB
f , 7\ i AB = h.sina.
D! _/ | h.sina
1o ! Z A, i y REIC .cosal
h i T :
% | P L/ N2 x = A, ®271hrsina
Pyl 12 & h.sin® o ,
Ax\j;.g.‘h p]IEL (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. Bo 6n toc
Bo 6n toc 1a cau dam bao hiéu 4p khong déi khi giam 4p (Ap = const), va do do
dam bao mot Iuu lwong khong doi chdy qua van, tic 12 1am cho van t6c clia co cau chap
hanh c6 gi tri gdn nhu khong déi.
Nhu vay dé on dinh van toc ta sir dung bo 6n toc.
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Bo 6n t6c 1a mot van ghép gom c6: mot van giam dp va mot van tiét luu. Bo 6n toc
c6 thé lap trén duong vao hodc dudng ra clia co cdu chap hanh nhu ¢ van tiét luu,
nhung phd bién nhat 12 1ap & dudng ra ctia co cdu 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, > ps > ps
Ta c6 phuong trinh can bang tinh:

F
Ap;=p.A+F,=Ap=p;-ps= Alf (3.5)

Q, = HA, .cq/Ap =k, /1111‘ (3.6)

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

L

=

L — 1

WT X

Py

L f-l‘ vﬁ\

Hinh 3.30. So' doé thity lic ¢6 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 dugc hudng chan.
+/ Van tac dong khoa lan.

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 thuy luc, thuong dat & nhiéu vi tri khac nhau tuy thuoc vao nhiing
muc dich khic nhau.

Ky hiéu:

4_

Van mot chiéu gém c6: van bi, van kiéu con truot.
! /
| I
/ s , |/

Al / }

Hinh 3.31. Két cdu van bi mot chiéu

Ung dung clia van mot chiéu:
+/ Dat & dudng ra ctia bom (dé chan ddu chay vé bé).
+/ Dat & ctra hit cia 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 I:I>V,
: <:|
| I I 7
\/\A‘ \4

@i' K Mq 5

® |2
to, A\(A . _4&"@] L
2 7 b 1

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 toc chay khong v, (pittong lui v€) thi ca hai bom cing cung cap
dau (Q;, Qy):
Qi +Qy=Av, (Q;>>Q)).
Giai thich nguyén 1y:
+/ Khi c6 tai F, va thuc hién v, = p, > p,, van mot chiéu bi chan =

Q

<1
v, =—1tvaQ, vé bé dau.
Al

(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
ctta P, dong ctra T, lic nay p, > p, = van mot chiéu mdé = cung cap Q, va Q, cho
xilanh dé thuc hién v,.

Q +Q
v, = 1A 2
2
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3.6.2. Van mét chiéu diéu khién dugc huéng chan
a. Nguyén ly hoat dong
Khi diu chay tir A qua B, van thuc hién theo nguyén 1y ctia van mot chiéu. Nhung
khi ddu chay tir B qua A, thi phai c6 tin hiéu diéu khién bén ngoai tic dong vao ctra X.

Hinh 3.33. Van mét chiéu diéu khién diuoc huéng chin
a. Chiéu A qua B, tdc dung nhu van mot chiéu,
b. Chiéu B qua A c6 dong chdy, khi ¢é 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
duogc huéng chan. Khi dong chay tir A; qua B, hoac tir A, qua B, theo nguyén ly clia
van mot chiéu. Nhung khi dau chay tir B, vé A, thi phai c6 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 chdy tiv A; qua B, hodic tir A, qua B,

(nhu van mot chiéu);
b. Tir 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 tlr diéu khién (céc loai van) vé6i cdc co cau chap hanh, vé6i hé
thong bién doi nang luong (bom diu, dong co dau), ngudi ta dung cdc 6ng dan, 6ng noi
hoac cac tam noi.

3.7.1. Ong dan

a. Yéu cdu

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

6ng dan can phai ddm bdo do bén co hoc va ton thit 4p suat trong 6ng nho nhat.
Dé giam t6n that 4p sudt, cdc 6ng dan cang ngin cang tot, it bi uén cong dé tranh su
bién dang cua tiét dién va su déi hudng chuyén dong cua dau.

b.Vdn toc 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 [ |
2 ) A 1 1 X
+/ O 6ng xa: v=0,5+ 1,5m/s I

Céac duong 6ng hat ~—~~~

Céac duong 6ng nén

Cac dudong ong xa -~~~ r-
1

[ v
AN + /

Hinh 3.35. So dé mach thiy luc thé hién cdc duong 6ng

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

O=Av (3.7)
Trong doé:
2
Tict dien: A =9 (3.8)
2
so="4 (3.9)

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

=> V=

.10? (3.10)

= Kich thuéc duong kinh 6ng dan la: d =10.,| 32'Q [mm] (3.11)
TV

3.7.2. Cac loai ong noi
a.Yéu cdu
Trong hé thong thuy luc, 6ng ndi c6 yéu cau tuong doi cao vé do bén va do kin.
Tuy theo diéu kién sir dung 6ng n6i c6 thé khong thdo duoc va thdo duoc.
b. Cdc loai éng noi
Dé noi cac 6ng dan vé6i nhau hodc néi ong din véi cdc phan tir thuy luc, ta ding
céc loai 6ng noi dugc thé hién nhu & hinh 3.36

a

MH |00
P

—
N4

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
Chan dau démg vai trd quan trong trong viéc dam bao su 1am viéc binh thuong clia
cac phan tr thuy luc.
Chén d4u khong t6t, s€ bi ro ddu & cac dau noi, bi hao phi ddu, khong dam bao ap
sudt cao din dén hé thong hoat dong khong 6n dinh.
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b. Phdn loai
Dé ngin chian 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 chén khit, ta phan thanh hai loai:

+/ Loai chan khit phan t& ¢ dinh.

+/ Loai chan khit phan tir chuyén dong.

c. Loai chdn khit phdn tit ¢ dinh

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

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

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

Dé tang do bén, tudi tho ctia vong chan c6 tinh dan hai, twong tu nhu loai chin khit
nhitng phan t ¢6 dinh, thuong ta st dung cac co cau bao vé ch€ tao tur vat liéu ciing
hon (vong kim loai).

Dé chan khit nhiing chi tiét c6 chuyén dong thang (can pittong, can ddy diéu khién
con truot diéu khién v6i nam cham dién,...), thudng ding vong chin co tiét dién chir V,
vGi vat liéu bang da hodc bang cao su.

Trong trudng hop dp 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 thuy luc bing cdch thay déi luu lugng ddu chay qua né vé6i hai phuong
phép sau:

+/ Thay d6i stic can trén dudng dan ddu biang van tiét luu. 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 Ivu luong ctia bom cung
cap cho hé théng thuy luc. Phuong phdp diéu chinh nay goi la diéu chinh bang thé tich.

Lua chon phuong phép di€u chinh van t6c phu thudc 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 clia dau, dong thoi tang hiéu sudt cua hé thong dau ép, ngudi ta
dung phuong phap diéu chinh van t6c bing thé tich. Loai diéu chinh nay dugc thuc
hién béng cach chi dua vao hé thong dau ép luu luong ddu cén thi€t d€ dam bao mot
van t6c¢ nhat dinh. Do do6, 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 c6 ich.

4.1. PIEU CHINH BANG TIET LUU

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

Ta co:

Q=1wA, .ci/Ap

Khi A, thay doi = thay d6i Ap = thay d6i Q = v thay do6i.

O loai diéu chinh nay bom ddu c6 luu luong khong déi, va véi viéc thay déi tiét
dién chdy clia van tiét luu, lam thay déi hiéu 4p ctia dau, do d6 thay déi luu lugng dén
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 béng
ti€t luu sau:

+/ Diéu chinh bang tiét luu & dudng vao.

+/ Diéu chinh bang tiét luu & dudng ra.

4.1.1. Piéu chinh bang tiét luu ¢ duong vao
Hinh 4.1 [a so d6 diéu chinh van toc bang tiét luvu & dudng vao. Van tiét luu (0.4)
dat & dudng vao cua xilanh (1.0). Pudng ra cua xilanh duoc dan vé bé ddu qua van can
(0.5). Nho van tiét luu (0.4), ta ¢6 thé diéu chinh hiéu 4p giita hai d4u van ti€t luu, tic
12 diéu chinh dugc luu luong chdy qua van tiét luu vao xilanh, do d6 lam thay déi van
toc cta pittong. Luong ddu thira chay qua van tran (0.2) vé bé dau.
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Van céan (0.5) dung d€ tao nén mot ap nhat dinh (khoang 3-+-8bar) trong budng bén
phai ctia xilanh (1.0), dim bao pittong chuyén dong ém, ngoai ra van can (0.5) con lam
giam chuyén dong giat manh ctia co cau chap hanh khi tai trong thay déi ngot.

Né&u nhu tai trong tac dung 1én pittong 1a F va luc ma sat gita pittong va xilanh 1a
F,.., thi phuong trinh can bang luc cla pittong la:

A, F +F

A -pAy-FL-F . =0=p, =p,. +
Pi1-AA - Payg - Iy P1= Py A, A,

4.1)

Hiéu ap gitra hai dau van tiét luu: Ap = p, - p; 4.2)
Trong dé6: p, 1a dp suét do bom dau tao nén, dugc diéu chinh bang van tran (0.2).
Phuong trinh luu lugng: Q qua van tiét Iuu ciing 1a Q qua xilanh (b6 qua ro dau)

Q=A,.v=nA .c,/Ap 4.3)
Qua day ta thay: khi F, thay déi = p, thay d6i = Ap thay déi = Q thay déi = v
khong on dinh. A 10 A v
_>
F
P |-P2

Hinh4.1. So do mach thity luc diéu chinh bang tiét luu ¢ duong vao

4.1.2. Piéu chinh bang tiét luu ¢ duong ra

1.0 A, v
A L [F
b, rpz
@&——
1.1 Al B
A L1 L
VYITT X
P[ [T
0324 [{Q,
0.2 0
-2
2Ny W A
1o 0.1 0.4
p;~0

Hinh 4.2. So do mach thity luc diéu chinh bang tiét luu ¢ duong ra
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Hinh 4.2 [a so d6 diéu chinh van toc bang tiét luu & dudng ra. Van tiét luu dam
nhiém ludn chic nang cua van can Ia tao nén mot ap suit nhat dinh & duong ra cua
xilanh. Trong trudng hgp nay, ap suat & budng tréi xilanh bing 4p suét ciia bom, tic 1a

P1=Po-
Phuong trinh can bang tinh 1a:
Po-Ai - PrAy - FL -Fiy=0 (4.4)
Vi cira van cia tiét luu néi lién véi bé dau, nén hiéu dp clia van tiét luu:
Ap=p,-p;=p;
A, F +F
= Ap=p,=p,.—r ——=—m 4.5
P=P2 =Py A, A, (4.5)
Q,=V.A, = A cyp, (4.6)

Ta ciing thdy: F, thay déi = p, thay d6i = Q, thay déi va v thay déi.

Ca hai diéu chinh bang tiét luu ¢6 uu diém chinh 1a két cau don gian, nhung ca hai
ciing c6 nhuoc diém 1a khong dam bao van toc cliia co ciu chip hanh & mot gid tri nhat
dinh, khi tai trong thay doéi.

Thudng ngudi ta dung hai loai diéu chinh nay trong nhitng hé thong thuy luc lam
viéc voi tai trong thay déi nho, hodc trong hé thong khong yéu ciu cé van toc khong
doi.

Nhuoc diém khéc cta hé thong diéu chinh bang tiét luu 14 mot phan nang lugng
khong dung bién thanh nhiét trong qua trinh ti€t luu, nhiét luong ay lam giam do nhdét
cua ddu, c6 kha nang 1am tang luong dau ro, 4nh hudng dén su 6n dinh van t6c cia co
céu chap hanh.

Vi nhitng 1y do d6, di€u chinh bang tiét luu thuong diung trong nhiing hé thong
thuy luc c6 cong suat nho, thuong khong quéa 3+3,5 kw. Hiéu suét cua hé thong diéu
chinh nay khoang 0,65+0,67.

4.2. PIEU CHINH BANG THE TICH

Dé giam nhiét do diu, dong thoi ting héu suit cta hé théng thiy luc, ngudi ta
dung phuong phap diéu chinh van t6c bing thé tich. Loai diéu chinh nay dugc thuc
hién bang céch chi dua vao hé thong thay luc luu luong dau can thiét dé dam bao mot
van tdc nhat dinh.

Luu luong ddu c6 thé thay déi vé6i viec dung bom dau pittong hodc canh gat diéu
chinh luu luwong.

Dic diém ctia hé thong diéu chinh van t6c bing thé tich 1a khi tai trong khong déi,
cong suat ciia co ciu chap hanh ty 1& vé6i luu lugng ctia bom. Vi thé, loai dicu chinh
nay dugc dung rong rii trong cac may can thi€t mot cong suét 16n khi khai dong, tic 1a
can thiét luc kéo hoac momen xodn 16n. Ngoai ra nd ciing dugc dung rong rai trong
nhitng hé thong thuc hién chuyén dong thang hodc chuyén dong quay khi van toc
giam, cong suit can thiét cling giam.
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Tém lai: Uu diém cua phuong phdp diéu chinh bang thé tich 12 dam 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 1a bom dau c6 luu luong khong déi.

I AN

K

C
i A

Hinh 4.3. So do thity luc diéu chinh bdng thé tich
Thay doi Q bing céach thay déi q, ciia bom
Qp =qp-n
Trén hinh 4.3 ta thay:
Thay d6i do léch tam e (xé dich vong truot) => q, sé& thay déi = Q, thay déi.

4.3. ON PINH VAN TOC

Trong nhiing co cau chap hanh can chuyén dong ém, do chinh x4c cao, thi cdc hé
thong diéu chinh don gian nhu da trinh bay & trén khong thé dam bao dugc, vi né
khong khic phuc dugce nhitng nguyén nhan gay ra su khong 6n dinh chuyén dong, nhu
tai trong khong thay déi, do dan héi clia ddu, do rd dau ciing nhu su thay doi nhiét do
cta dau.

Ngoai nhitng nguyén nhan trén, hé théng thuy luc lam viéc khong 6n dinh con do
nhitng thi€u sét vé két cau (nhu céc co ciu diéu khién ché tao khong chinh xdc, lap rap
khong thich hop,..). Do d6, muén cho van toc dugc 6n dinh, duy tri duoc tri s6 da diéu
chinh thi trong cdc hé thong diéu chinh van t6c¢ ké trén can ldp thém mot bo phan, thiét
bi d€ loai trir anh hudng clia céc nguyén nhan lam mat 6n dinh van tc.

Ta xét mot s6 phuong phép thudong dung dé on dinh van toc ctia co cdu chap hanh.
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Dé giam anh hudng thay ddi tai trong, phuong phap don gian va phé bién nhat 1a
dung bo 6n dinh van toc (goi tat 1a bo 6n toc). Bo 6n toc c6 thé dung trong hé thong
diéu chinh van t6c bang tiét luu, hay & hé thong diéu chinh bang thé tich va né c6 thé &
duong vao hoidc dudng ra clia co cau chap hanh. (Nhu ta da biét lap & duong ra duoc
dung rong rai hon).

4.3.1. B on toc lap trén duong vao cua co cau chap hanh

J Al A, |.|_>V
I je—
T  F
p1|— —|p2 PA
W ! X Do A B
W5
o Pi I
A
A U R
|Z><' L(p+p.)
VA |
g% | |/p3 J I
=z ¢ 11— 2 L I
-
;le
7 —
Po

T

L

Hinh 4.4. So dé mach thury luc cé ldp bo on toc trén duong vao

Tai van giam ap ta co:

n.D? n.D?
. -p,- -F, =0 4.7
P3 4 P A Ix 4.7)
4 . .
= Ap=p;-p, = le.? hiéu ap qua van tiét luu. 4.8)
.
ma v = Q = CA ~/Ap = const 4.9)
Al Al

Giai thich: gia st F, T = p, T = pittong van giam 4p sang trdi = clra ra clia van
giam 4p md& rong = p; T dé dan dén Ap = const.

Trén do thi: p; 2 P, + Py (Pms = f) (4.10)
1

+/Khip, T = p; T = Ap = const = v = const.
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+/ Khi p; = p,, tic 12 clra ra clia van m& hét cd (tai A trén do thi), néu tiép tuc T
F, = p, T ma p; = p, khong ting nita = Ap = p; - p; (p; = py) ¥+ = v { va dén khi
Pi=p;=po=>Ap=0=v=0.

4.3.2. B0 6n toc lap trén duong ra cia co cau chap hanh
I ATEA L Py
N—

1 [ R
L —1

\/\A“ X PA

\4

1= Do 1Y) \Bofgl___i_
o PmS
F {() ______ e

L 1x A

|

| |

| |

4 i = ——{4 vA I I

e L

(4 L i I 4 [

Po b Vo A I

|
; R g F
|£ '\Iﬁ\ _ B "L

L
ps=0
Ll

Hinh 4.5. So dé mach thity luc c6 lap bé on toc trén duong ra
2

+/ Tai van giam 4p ta c6: p,.

“F_=0 .11

Ap:p3—O:F1X.n;‘];2:const. (4.12)

+/ Gia stt: F, T = p, ¥ = p; ¥ = pittong van giam dp sang phai = cira ra mé rong
= p; T dé Ap = const.
Trén do thi:
KhiF =0=p,=py-Pms = V=V
Khi F, T = p, ¥ = van giam dp duy tri p; dé Ap = const = v = const.
Néu tiép tuc T F, = p, = p; (tai A trén d6 thi), néu ting nita = p, = p; ¥ =0 =
Ap=0=v=0.

4.3.3. On dinh toc dé khi diéu chinh bang thé tich két hop véi tiét luu & duong
vao
Luu luong ctia bom duoc diéu chinh bing céch thay déi do léch tam e. Khi 1am
viéc, stato ciia bom c¢6 xu hudng di dong sang trai do tic dung cta ap sudt dau & buong
nén gay nén.
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Po

Stato (vong truot)

L

‘ | DI Buong hut
| [—— — : .| -
| | > 1 N -Roto

F
Pittong diéu chinh

Ix

Hinh 4.6. On dinh téc do khi diéu chinh bang thé tich két hop voi tiét luu ¢ duong vao
Ta c6 phuong trinh can bang luc cla stato (bd qua ma sat):

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

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

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

< Fy=(F,+Kk).(po - p1)

F, F

=>p-p=—r—=—X 4.14
PPITE KT F 14

Ta c6 lIuu luong qua van tiét luu:
Q=wA, .cqAp (4.15)

F F
Ap=p,—p, = —2—=-K 4.16
P=Po— Py F+k F (4.16)
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= Q=nA, .c /% = WA, .C./Ap 4.17)
1

Tur cong thic (4.17) ta thay:

Luu lugng Q khong phu thudc vao tai trong (dac trung bang p,, po).

Gia sir F, T = p, T = pittong diéu chinh s& ddy stato ctia bom sang phai = ¢ T
=py 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 thong truyén dong bing thuy luc, phan 16n do cdc nha ché tao, san xuat ra
va c6 nhitng yéu ciu vé cdc thong so k§ thuat duoc x4c dinh va tiéu chuén hoa.

Muc dich ctia chuong nay 1a gidi thiéu cho sinh vién céc so d6 lap cua hé thong thiy
luc trong cic may.

5.1.2. Cac so do thuy luc

5.1.2.1. Mady ddp thiiy luc diéu khién bang tay

T
—
-
=
~ 3
W

O
O

Hinh 5.1. Mdy ddp diéu khién bing 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 dic

1.0

1l [ 1.2
1.1 A E

~F A 1.1 Al [B
VP‘J_’T ctlu AA

25 0.3

P T

=X
S

i
17 0.1

—

-

T
17 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 cua xilanh, gau xic di xuéng dugc ém, ta lip thém mot van can
1.2 vao duong xa dau veé.

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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1.0

m
1.0
I B
m 1.2 \d)/
| I AI |._>(_____"
1.1 A E Al |B
7'} 1T 7} 'Y
T: w"T><kT 111: \ 4 XH
P‘J_’T Pl [T
LiJ
9'—2 P 0.3 9._2 P 0.3
o 4
T 0.1 T 0.1

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 cua xilanh di xuéng duoc ém va ¢ thé dimg lai vi tri bat ky,
ta 1ap thém van mot chiéu diéu khién dugc huéng chan 1.2 vao dudng nén cua xilanh.,

5.1.2.4. Co cdu kep chdt chi tiét gia cong
2

Hinh 5.5. Co cdu kep chdt chi tiét gia cong
1. Xilanh, 2. Chi tiét; 3. Ham kep.
Khi tdc dong béang 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 1ui vé, ham kep md&
ra.

Dé cho xilanh chuyén dong di tdi kep chi tiét v6i van téc cham, khong va dap véi
chi tiét, ta stt 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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1.0

1.0
:l' :l'
A A ]
1.2$|§> %12
11 A EB Pl [
=R R =ERIN I
"P‘J_’T "P‘LT
021 0.3 021 0.3
I T
T 0.1 T 0.1

Hinh 5.6. So do 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 tc¢ déu duoc diéu chinh trong qua trinh khoan, xilanh B lam nhiém vu kep chat chi
tiét trong qua trinh khoan.

Khi khoan xong, xilanh A mang dau khoan Iui vé, sau d6 xilanh B It vé m& ham

kep, chi ti€t duoc théo ra. 1.0 (B) 2.0 (A)
i L
i :l_l
130 W 2 . 1P 2.4
) Al'12 A s 2
P 25 “>é 22 11 w923
1.1 Al [B 3

':O
i
v}
%
>

T
15 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 bang tay gat;
2.2. B¢ én toc; 2.3. Van mot chiéu;
24.Van can; 2.5. Van mot chiéu;
2.6.Van tiét luu; 2.0. Xilanh B.
Dé cho van toc trong qud trinh khong déi, mac du trong thay c¢6 thé tai déi, ta dung
bo 6n toc 2.2.

Ap suit can dé kep chi tiét nho, ta sir dung van giam 4p 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 cau d6 chi c6 thé duoc thoa min, néu nhu céc thong so6 co ban cla
cac bd phan ay dugc lya chon thich hop.

Cac co cau chap hanh, co cdu bién doi nang luong, co cau diéu khién va diéu
chinh, cling nhu cdc phan 16n cdc thiét bi phu khac 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 cau sau
+/ Chuyén dong thang: ti trong F, van toc (v, v), hanh trinh x,...;
+/ Chuyén dong quay: momen xodn 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 cua bom;
+/ Chon cac phan tir thay luc (p,, Qy);
+/ Xac dinh cong suat dong co dién.
5.2.2.1. Tinh todn thiét ké hé thiiy luc chuyén dong tinh tién
A E A

X
d | '_:_
L) ‘m
Q] D |-Q2 Ft

Pr

-

T
ar

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

(F, =&.a theo h¢ 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, thudng bang 10% luc téng cong, tic 1a:
F..=0,10.F (5.3)
+/ Luc téng cong tac dung lén pittong s& 1a:
m.a

F= +F +F +F [daN 5.4
000 ™ °° ¢ [daN] 4

W, .a

Theo h¢ Anh: F = +F,, +F, +F, [Ibf]

Trong do:

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

m - khoi luong chuyén dong, kg.s*/cm;

W, - trong luc, (1bf) ;

a - gia toc chuyén dong, cm/s?;

F,.. - luc ma sat cia bo phan chuyén dong, daN (1bf);

F, - luc ma sat trong pittong - xilanh, daN (Ibf).
Ta c6 phuong trinh can bang tinh cta luc tic dung Ién pittong

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

Q,=Q,R v6iR = % (hé s6 dién tich) (5.6)

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

e buong kinh cua xilanh: D =2., /i (5.7)
T

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

Do sut ap qua van s€ ty 1é vGi binh phuong hé s6 dién tich R, tic 1a:
Po-Pi = (P2 - pp).R’ (5.9)

Trong do:

Po - ap suat dau cung cdp cho van;

P1» P> - Ap suat & cac budng cta xilanh;

Pr - ap sudt dau ra khoi van;

A, A, - dién tich hai phia cua pittong.

Tur cong thuc (5.5), (5.9) ta tim dugc p; va p,

_Po-Ay + R*(F+p;.A,)

B A, [1+R?)

Pi (5.10)
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Po Py
RZ
Tuong tu, khi pittong lam viéc theo chi€u nguoc lai thi:
Pi=pr+(po - P)-R’
_Po-A, RP+F+pr.A,R
B A, [1+R?)

p2=pr+

%)

Luu luong dau vao xilanh dé pittong chuyén dong véi van toc cuc dai l1a:

leax = Vmax'Al [Cm3/S]

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

A\
== A [1/ph
Qumax =177 -2 W/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 dugc xéc dinh theo cong thic Torricelli:

Q=puA,. /2—g\/A7p [cm¥/s]
P

Trong do6:
u - hé s6 luu lugng;
A, - diét dién mat cét 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 cua bom: chon bom dua vao p va Q = Ny, gien
Q,=n.V.n,.10° [1/ph]
Trong do6:
n - sO vong quay [vg/ph];
V - thé tich dau/vong [cm?/vg];
M, - hiéu suat thé tich [%].

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

N=PoQo 02w
6.1,
Trong dé:
M - Momen trén truc dong co néi véi bom [Nm];
Nhm - hi€u suat co va thuy luc [%];
N, - hiéu suat toan phan [%].
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Cong suat can thiét ctia dong co dién la:
Ny = N (kW] (5.22)
T]t
Tinh va chon 6ng dan (6ng hiit, 6ng nén, ong 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 =350+ 100bar thi v=135 + 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 ong:
Ta c6 phuong trinh luu lugng chay qua 6ng dan:

Q=Av (5.23)
Trong do6:
2
Tiét dien: A = %4 (5.24)
2
eQ=" (5.25)
Trong d6: d [mm];
Q [lit/phut];
v [m/s].
~yv=—2 g (5.26)
6.d>."
4
. . N f 1 x A s 2.Q
= Kich thudc duong kinh 6ng dan la: d =10. 3 [mm)] (5.27)
RIRY

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 thuy luc
chuyén dong thang.

Momen xoén tic dong 1én truc dong co dau bao gom:

+/ Momen do quén tinh
M, =J.06 [Nm] (5.28)
J - momen quén tinh khéi luong trén truc dong co dau [Nms?];
0 - gia toc géc cla truc dong co dau [rad/s?].

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

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

+/ Momen xoan téng cong M, s la:
M, =J. 0+ M, + M, [Nm] (5.29)
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P, %)

Pr

Hinh 5.10. So' dé mach thity luc chuyén dong quay
Theo phuong phap tinh todn nhu hé chuyén dong thing, 4p suit p, va p, trong hé
chuyén dong quay dugc xéc dinh theo cong thiic

Po + Pt 10.7.M
= + bar 5.30
Pi ( > j ( D, [bar] ( )
P2=Po - P + pr [bar] (5.31)
Luu luong dé 1am quay truc dong co dau véi n,,,,
n_.D
— — max m 1 h 5.32
Q=Q 1000 [1/ph] (5.32)
Trong do:

n,,., - SO vong quay 16n nhét cta truc dong co dau [vg/phl;

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

_ PiQim,

N= 6107 (kW] (5.33)
(Phan tinh todn bom va dudng 6ng tuong tu hé chuyén dong thing)
[ITrong hai bai todn trén, qud trinh tinh todn chua tinh (quan tém) dén ton thdt dp

sudt va luu luong trong cdc phdan tir va trong toan hé thong.!]
5.2.2.3. Cac vidu

Vi du I: thiét k&€ hé thong thiy luc véi céc s6 liéu cho trudc:
+/ Tai trong: 100 tan
+/ Trong luong G = 3000 KG
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+/ Van toc cong tac: v,,, = 320 (mm/phit)
+/ Van toc chay khong: v,.,, = 427 (mm/phiit)

max

+/ Pittong dat thang ding, huéng cong tac tir dudi lén
+/ Diéu khién khién toc do bang van servo.
AR A

Hinh 5.11. So d6 mach thuy luc

Bai gidi:
@ Chon céc phan thr thay 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 bang luc ctia cum xilanh tao tai trong
Al Em_sp A2 Vek Vet
ST [ - -
:: l— +d | ¢ mst
..... e 1 ] — ._._._._._._._._..|<_
= F
—|| [« * -+ -+ t
—\> Y <—y Fmsc th

TQl \Pl \pz lQZ
Ta viét phuong trinh can bang luc ctia cum pittong xét & hanh trinh cong tiac (hanh
trinh di tir dudi 1én trén cua pittong)
pl'Al - pZ'AZ - Ft - Fmsc - 1:“msp -G- th =0 (534)
Trong dé:
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p,: 4p suat dau & budng cong tac

p,: 4p suat & budng chay khong

n.D?
4

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

2 2
A,: dién tich pittong & budng chay khong A, = n.(D 4_ d
F,: tai trong cong tac F, = 1000 (kN)
G: trong lugng cua khoi luong m, G = 300 (KG)
Fysp: IUc ma sdt cta pittong va xilanh
F,.: luc ma sét giira can pittong va vong chan 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 doé:
u: hé s6 ma sat. Doi véi cap vat liéu xilanh 1a thép va vong gang bang gang thi
p = (0,09 =+ 0,15), chon n =0,1.
N: luc cuia 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 day gid tri dudng kinh tiéu chuén ta chon
D =27 (cm)
b: bé rong clia moi vong gang, chon b =1 (cm)
p,: 4p suat clia buéng mang cén pittong, chon p,= 5 (KG/cm?)
z: sO vong gang, chon z =3
P: ap sudt tiép xuc ban dau gitta vong gang va xilanh, p, = (0,7 + 0,14)
(KG/cm?), chon p, = 1 (KG/cm?)
7.D.b.(p, + py): luc ctia 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 giira can pittong va vong chan khit
F.«=0,15fm.d.b.p (5.38)

f: hé s6 ma st gitta cAn va vong chan, doi v6i 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 xidc cta vong chin véi can, chond =b

p: 4p sudt tdc dung vao vong chén, chinh 1a dp suat p, = 5 (KG/cm?)

0,15: hé so ké dén su gidm 4p sudt theo chiéu dai clia vong chén.

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

+/ Luc ma sat gitta khoi luong m va bac truot
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Fo=2.md.lLk (5.40)
d: duong kinh tru truot
1: chiéu dai ctia bac truot
k: hé s6 phu thudc vao cap vat liéu cutia tru va bac truogt
Luc nay c6 thé bod qua, vi dé bao dam ché do 1dp ghép va lam viéc.
+/ Luc quén tinh
€AY
gty
g: gia toc trong trudng, g = 9,81 (m/s?)
G: khoi lugng cuia bo phan chuyén dong, G = 300 (KG)
v: van téc 16n nhat cua co cau chap hanh, v,,, = 320 (mm/ph) = 5,3 (mm/s)

F

qt

(5.41)

t,: 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 cdc gid 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, = V.- Ay (5.42)
— 2 T
< Q, =v,.D. 1
Q,: luu luong cén cung cap trong hanh trinh cong tac
V. van toc chuyén dong trong hanh trinh cong tac
(6 day ta lay gia tri v,,,, = 320mm/ph)
D: dién tich bé mat lam viéc ctia pittong (D= 270 mm)
= Q, ~ 18312480 (mm°/ph) ~ 18,3 (I/ph).
+/ Xét & hanh trinh 1ui vé (tuong tu)
@ Tinh va chon cac thong s6 cua bom
+/ Luu lugng cua bom: Q,
Ta c6: Q, = Q , (bd qua tdn that)
< Qy=Qq=Q, =18,3 (I/ph)
+/ Ap suit bom: p,
Py = Po =p; = 180 (KG/cm?)

+/ Cong suat bom: N, = pg'—leb (KW) (5.43)

N, = 180183 _ <20 kew)
612

+/ Cong suat dong co dién dan dong bom
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N,
LIFRL
N,.: cong suat ctia dong co dién

Taco: Ny =

My: hiéu suét cua bom, n, = (0,6 + 0,9), chon n, = 0,87

(5.44)

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

trinh “chi tiét may” tap 2 cia Nguyén Trong Hiép)
538
©0,985.087
® Tinh toan ong dan

Ta c¢6 Iuu luong chay qua 6ng:

~ 6,24 (KW)

dc

2
nd”.v

Q="

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

v: van toc chay qua 6ng (m/s)

3 .\
C.thic (5.45) < =0”af | Q :d=4,6.\/§
\%

4 10%.60
Dai v6i 6ng nén thi v = (6 + 7 m/s), chon v =6 m/s
= d, =4,. 18,3 =8,03(mm)

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

183

= d, =4,6. =16,06(mm)

2

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

18,3

= d, =4,6. s =16,06 (mm)

b

(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 thay Iuc nhu sau

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

Foa = 12000N.
Luong chay dao nho nhat:

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

Smax = 500 mm/ph.
Trong luong ban may:

G =4000 N.

- Vmax

89



Day Ia hé thong thuy luc diéu chinh bang tiét luu. Luong diu chay qua hé thong
dugc 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 déi, hodc dao dong véi tan s6
thap; can phai lap bo 6n toc. Ta xét trudng 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 luong ban may:

G = 5000 N.
Hé s6 ma sat:
f=0,2

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

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

Tinh todn va thiét k€ hé thong trén.

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

Cac s0 liéu cho trudc:

Tai trong 16n nhat:

F,ax = 800 N.
Van toc nho nhit cua 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 dau t6i thi€u qua van ti€t luu 1a:
Qumin = 0,2 1/ph.

Tinh todn va thiét k€ hé thong trén.

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

M =20 Nm

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

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

Luu lugng riéng cua dong co dau:

Q4 =0,03 1/ph
Momen riéng cta dong co dau:
M, = 0,41 N/bar.
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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 st dung phanh bang khi nén

6.1.2. Kha nang ting dung cua khi nén

a. Trong linh vuc diéu khién

+/ Vao nhitng thap nién 50 va 60 cta th€ ky 20, 1a thdi gian phdt 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 Iinh vuc kh4c nhau.

+/ Hé thong diéu khién bing khi nén duogc 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 xuat cac
thiét bi dién tkr vi diéu kién vé sinh moi truong rat tot va an toan cao.

+/ Ngoai ra hé thong diéu khién bang khi nén dugc st dung trong cac day chuyén
rira 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 héa chat.

b. Hé thong truyén dong

+/ Céc dung cu, thiét bi may va dap: cac thiét bi, may moéc trong linh vu khai thac
d4, khai thac than, trong cac cong trinh xay dung (xay dung hAim mo, duong ham,...).

+/ Truyén dong thang: van dung truyén dong bang 4p sudt khi nén cho chuyén
dong thang trong cic dung cu, dé g4 kep chat chi tiét, trong cac thiét bi déng géi, trong
cac loai mdy gia cong go, trong cdc thiét bi lam lanh cling nhu trong hé thong phanh
ham cua 6to.

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

+/ Trong cac hé théng do va kiém tra: dugc dung trong cdc thiét bi do va kiém tra
chat luong san pham.
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6.2. NHUNG UU PIEM VA NHUQC PIEM CUA HE THONG TRUYEN PONG
BANG KHI NEN

6.2.1. Uu diém

+/ C6 kha nang truyén nang luong di xa, boi 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 c¢6 thé trich chita khi nén
rat thuan loi. Vi vay c6 kha niang ting dung dé thanh lap mot tram trich chida khi nén.

+/ Khong khi dung dé nén, hdu nhu c6 s6 lugng khong gii han va c6 thé thai ra
ngugc trd lai bau khi quyén.

+/ Hé thong khi nén sach s€, du cho c6 su ro ri khong khi nén & hé thong 6ng dan,
do d6 khong ton tai moi de doa bi nhiém ban.

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

+/ Hé théng phong ngira qud 4p suat gidi han duoc dam bao, nén tinh nguy hiém
clia qud trinh str dung hé thong truyén dong bang khi nén thép.

+/ Cac thanh phan van hanh trong hé thong (co cdu dan dong, van, ...) ¢ cau tao
don gian va gia thanh khong dit.

+/ Cac van khi nén phu hop mot cach ly tuéng doi véi cac chiic nang van hanh
logic, va do d6 duogc sir dung dé diéu khién trinh tu phiic tap va cdc méc phic 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 déi theo, boi
vi kha niang dan héi cta khi nén 16n. (Khong thé thuc hién dugc nhitng chuyén dong
thang hoic quay déu).

+/ Dong khi thoét ra & dudng dan ra gy nén tiéng on.

6.3. NGUYEN LY TRUYEN PONG

¢ Co nang lam chuyén

dong thang va quay
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6.4. SO PO NGUYEN LY TRUYEN PONG
1.5

Co cau chap

hanh
T ¥
14 LB Phan tit diéu
ro LT M khién
1.3 1 P 5
P < +C>l_)z-: 777777777777777777777777777777777 | Phan tix xr 1y
| ! tin hiéu
1A Al )
T T Phén tir d
1 7 S I N Y an tir dua
3 TT\VM F TT\VM tin hiéu
0.7 P_l R P l R :
0.6 “A I Bo phan loc
2l \
P Van khéa . -
% Dai luong vao
' p. Q
Van loc Binh chia
khi

Nguon cung
cép khi nén

Hinh 6.1. So dé nguyén ly 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 luong SI 1a pascal.

1 pascal 1a dp sudt phan b6 déu lén bé mit c6 dién tich 1 m? v6i luc tdc dung

vuong goc lén bé mat dé1a 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 ctia luc 1a Newton (N).

1 N 1a luc tdc dung lén d6i trong c6 khoi lugng 1 kg v6i gia toc 1 m/s”.
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1 N=1kgm/s*

6.5.3. Cong suat
DPon vi clia cong suat 1a Watt.
1 Watt 1a cong suat trong thoi gian 1 gidy sinh ra nang luong 1 Joule.

1W=1Nm/s
twop I ke
S s
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CHUONG 7: CAC PHAN TU KHI NEN VA PIEN KHi NEN

7.1. CO CAU CHAP HANH

Co céu chdp hanh ¢6 nhiém vu bién d6i nang luong khi nén thanh niang luong co hoc.

Co ciu chap hanh c6 thé thuc hién chuyén dong thing (xilanh) hoac chuyén dong
quay (dong co khi nén).

O trang thai 1am viéc 8n dinh, thi kha nang truyén ning luong c6 phuong phdp tinh
toan giong thuy luc.

Vidu:

. A
Cong suat: N =p.Q (khi nén) vy
F
Vantoc: v= FE (co célu chap hanh) AL\ [\ :
t
\
FlX +F Q le
- p.A=F1X+Ft:>p=Tt ' Cp
u thé:
Q ®
v=—
A
Mot so xilanh, dong co khi nén thuong gdp:
Xilanh tdc dung don (tdc dung mot chiéu)
& [ \ / \ [/ \ |

Xilanh tac dung hai chié€u (tic dung kép)

Xilanh tdc dung hai chiéu ¢6 co céu giam chan khong di€u chinh duoc

[l =

I |
Xilanh tdc dung hai chiéu ¢6 co céu giam chan diéu chinh dugc

) L

4

Xilanh quay bang thanh rang
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Dong co khi nén 1 chiéu, 2 chiéu | :

7.2. VAN PAO CHIEU

Van déo chiéu c6 nhiém vu diéu khién dong ning luong bang cdch déng, m& hay
chuyén déi vi tri, dé thay déi huéng ctia dong nang luong.

7.2.1. Nguyén ly hoat dong cia van dao chiéu

Khi nén ra (2) Than van

\\ N I\I = x/ Nong van

(pittong diéu khién)

L0 xo

Tin hiéu tac
dong (12) ™ ]

N6i v6i nguon  Xa khi (3)
khi nén (1)
Hinh 7.1. Nguyén 1y hoat dong cuia van ddo chiéu

Khi chua c¢6 tin hiéu tic dong vao ctra (12), thi ctra (1) bi chan va ctra (2) noi véi
cua (3).

Khi ¢6 tin hiéu tac dong vao ctra (12) (khi nén), lic ndy nong van s& dich chuyén
vé phia bén phai, ctra (1) ndi véi ctra (2) va ctra (3) bi chan.

Truong hop tin hiéu tdc dong vao cua (12) mat di, duéi tac dung cua luc 10 xo,
nong van trd vé vi tri ban dau.

7.2.2. Ky hiéu van dao chiéu
Chuyén doi vi tri cia ndng van duoc biéu dién bang céc 6 vuong lién nhau véi céc
chitcdi 0,a, b, c,...haycacs6 0, 1, 2, ...

a 0 b a b

Vi tri “0” dugc ky hiéu l1a vi tri, ma khi van chua c6 tac dong cua tin hiéu ngoai
vao.

Doi v6i van ¢6 3 vi tri, thi vi tri gitta 1a vi tri “0”, con d6i véi van ¢6 2 vi tri, thi vi
tri “0” ¢6 thé 1a a hoac b, thudng vi tri b 1a vi tri “0”.

Cira n6i van dugc ky hiéu nhu sau:  Theo t/c 1SO5599 Theo t/c ISO1219

Ctra n6i v6i nguon khi 1 P
Clra nGi 1am viéc 2,4,6, ... A,B,C, ..
Ctra xa khi 3,5,7, .. R,S, T, ..
Ctra noi v6i tin hiéu diéu khién 12, 14, ... XY, ..
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Bén trong 6 vuong clia méi vi trf 12 cdc dudong thang cé hinh miii tén, biéu dién
huéng chuyén dong cua dong khi qua van. Trudng hop dong bi chin, duoc biéu dién
bing dau gach ngang.

iB)|  [2A)
Cira n6i diéu khién12(X)| '\ 9 L7 114(Y) ctra néi diéu khién
Cira 1 noi vé6ictra 4 [ T < T IClra 1 n6i v6i clra 2
| 3(R) ctra xa khi khong ¢6
5(S) ctra xa khi ¢6 moi noi moi n6i cho 6ng dan

cho 6ng dan

1(P)

Hinh 7.2. Ky hiéu cdc cvia ciia van ddo chiéu
Mot s6 van dao chiéu thuong gap:

&

|
1
Van dao chiéu 2/2
T
|
L1
T l >< Van dao chiéu 4/2
—~
L1
\ l l / Van dao chiéu 5/2
T T
v
|

Van dao chiéu 3/2

l >< Van dao chiéu 4/3
-i_ T

v

Hinh 7.3. Cdc loai van ddo chiéu

<

H- —H

1 |
_|
/

I__

7.2.3. Cac tin hiéu tac dong
Néu ky hiéu 10 xo nam ngay phia bén phai ctia ky hiéu cua van dao chiéu, thi van
dao chiéu d6 cé vi tri “0”. Diéu d6 c6 nghia la chimg nao chua cé tic dung vao nong
van, thi 10 xo tdc dong gitr vi tri do.
Tac dong phia ddi dién clia van, vi du: tin hiéu tdc dong bang co, bang khi nén hay
bing dién giit 6 vuong phia trdi ctia van va duoc ky hiéu “1”,
a. Tin hiéu tac dong bdang tay
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(
=
P

b. Tin hiéu tac dong bang co

—
Om
&
W
'

Ky hiéu nit an téng quat

Nut bam

Tay gat

Ban dap

Pau do

Cit chan bang con lan, tic dong hai chiéu

Cit chan bang con lan, tic dong mot chiéu

Lo xo

Nt an c6 ranh dinh vi

c. Tin hiéu tdac dong bang khi nén

-

--<H

Truc ti€p bang dong khi nén vao

Truc ti€p bang dong khi nén ra

Truc ti€p bang dong khi nén vao v6i dudng kinh
2 dau nong van khac nhau

Gidn ti€p biang dong khi nén vao qua van phu trg

Gidn ti€p biang dong khi nén ra qua van phu tro

d. Tin hiéu tac dong bang nam cham dién
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] Truc tiép
/D | Biang nam cham dién va van phu trg

[+ Tac dong theo cadch huéng dan cu thé

Hinh 7.4. Cdac tin hiéu tac dong

7.2.4. Van dao chiéu ¢6 vi tri "0"
Van dao chiéu c6 vi tri “0” 12 loai van c6 tac dong bang co - 10 xo 1én nong van.
a.Van ddo chiéu 2/2: tin hiéu tic dong bang co - ddu do. Vanc6 2 ctaPva R, 2 vi

trf “0” va “1”. Vi trf “0” cifa P va R bi chan. '

Ky hiéu
1 0]R
1
= RN
]
P

Hinh 7.5. Van ddo chiéu 2/2

Néu dau do tac dong vao, tir vi tri “0” van s& duoc chuyén doi sang vi tri “1”, nhu
vay cta P va R s€ n6i v6i nhau. Khi dau do khong tiac dong nira, thi van s€ quay trg vé
vi tri ban dau (vi tri “0”") bang luc nén 10 xo.

b.Van ddo chiéu 3/2:

+/ Tin hiéu tac dong bang co - dau do. Van ¢6 3 cta P, A va R, ¢6 2 vi tri “0” va
“1”. Vi tri “0” cura P bi chan.

Clra A noi v6i cira R, néu dau do tac dong vao, tir vi tri “0” van s& duoc chuyén
sang vi tri “1”, nhu vay clra P va clra A s€ ndi v6i nhau, ctta R bi chan. Khi dau do
khong tac dong nita, thi van s& quay vé€ vi tri ban ddu (vi tri “0”) bang luc nén 10 xo.

Ky hiéu: 1 0
y A
=N
TI1 T
P VR
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Cura xa i

khi R PN T
ass
Ay 7
i3 i
o =X
NN %)

Hinh 7.6. Két cdu van ddo chiéu 3/2
+/ Tin hiéu tdc dong bang tay - nit an

Ky hiéu: 1 0
T
N
P VR

+/ Tin hiéu tdc dong bang nam cham dién qua van phu trg

Cuon day
Loi sat (pittong tru)

N\
% Lo xo
N A

1 0
(A
T \ rVM/ Van phu trg | Pittong phu
> | |+ 1.6 khoan
P YR
s {> R
Van chinh A
<+>
—Nong van
P
_’-._. Py %

Hinh 7.7. Ky hiéu va két cdu van ddo chiéu 3/2, tdc dong
bang nam cham dién qua van phu tro
Tai vi tri “0” ctra P bi chan, clra A n6i v6i R. Khi dong dién vao cuon day, pittong
tru bi kéo 1én, khi nén s& theo hudng P,, 12 tac dong lén pittong phu, pittong phu bi diy

s

xuéng, van s& chuyén sang vi tri “1”, liic nay ctra P n6i v6i A, clra R bi chan.

101



Khi dong dién mat di, pittong tru bi 10 xo kéo xudng va khi nén & phan trén pittong
phu s€ theo ctlra Z thoat ra ngoai.
c. Van ddo chiéu 4/2:

+/ Tin hiéu tdc dong bang tay - ban dap

Ky hiéu: 1 0
P ' R
+/ Tin hiéu tdc dong truc ti€p bang nam cham dién
Ky hiéu: 1 0
> Wh
P ' R

Tai vi tri “0” clra P n6i v6i ctra B, ctra A vé6i R. Khi ¢6 dong dién vao cudn day, van
s€ chuyén sang vi tri “1”, lic nay ctra P néi v6i clra A, clra B n6i véi clra R.

d.Van ddo chiéu 5/2

+/ Tin hiéu tic dong bang co - dau do

Ky hiéu: I g0 A
—
SﬁP‘%R
Tai vi tri “0” ctra P n6i v6i ctra B, ctra A n6i v6i R va ctra S bi chan. Khi dau do tac

dong, van s& chuyén sang vi tri “1”, ltic nay ctra P n6i véi clra A, ctra B noi v6i clra S va
ctra R bi chan.

+/ Tin hiéu tdc dong bang khi nén

Ky hiéu: I, 0 B

Ly

VPR

Tai vi tri “0” clra P noi v6i clra A, ctra B n6i v6i R va ctra S bi chan. Khi dong khi
nén Z tac dong vao, van s& chuyén sang vi tri “1”, lic nay ctra P néi vdi clra B, clia A
ndi voi cira S va ctra R bi chan.

7.2.5. Van dao chiéu khong ¢6 vi tri "0"
Van dao chi€u khong c6 vi tri “0” 1a van ma sau khi tin hiéu tdc dong 1an cudi lén
nong van khong con nita, thi van s€ gilt nguyén vi tri 1an d6, chimg nao chua c6 tac
dong lén phia d6i dién nong van. Ky hiéu vi tri tdc dong la a, b, c, ...
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Tin hiéu tdc dong lén nong van c6 thé 1a:

e Tdc dong bang tay, ban dap.

e Tin hiéu tic dong bing dong khi nén diéu khién di vao hay di ra tir 2 phia ctua
nong van.

e Tin hiéu tac dong truc ti€p bang dién tir hay gidn ti€p bang dong khi nén di qua
van phu trg. Loai van nay duoc goi 1a van dao chi€u xung, vi vi tri clia van dugc thay
d6i khi ¢6 tin hiéu xung tdc dong 1én ndng van.

a.Van ddo chiéu 3/2

Tin hiéu tic dong bang tay, duoc ky hiéu:

a Ii“ b
P YR

Khi & vi tri a, ctra P n6i voi clra A va ctra R bi chan. Vi tri b, ctra A n6i v6i cia R
va ctra P bi chan.

b.Van xoay ddo chiéu 4/3

Tin hiéu tdc dong bang tay, duoc ky hiéu:

p=

Néu vi tri xoay nam tai vi tri a, thi clra P n6i v6i ctra A va clra B n6i véi R. Vi tri

a b C

——
o |-— >
H K
H K
>

xoay nam tai vi tri b, thi cdc clra ndi A, B, P, R déu bi chin. Vi tri xoay nam tai vi tri c,
thi ctra P n6i v6i B va cira A ndi clra R.

c. Van ddo chiéu xung 4/2

Tin hiéu tic dong bang dong khi nén diéu khién di ra tir 2 phia nong van.

Ky hiéu: a b
A, B
Y X
YTl
Y
<
P R

Khi x4 ctra X, nong van sé dich chuyén sang vi tri b, ctra P n6i vé6i v6i clra A va clra
B ndi véi ctra R.

Khi ctra X ngitng xa khi, thi vi tri clra ndong van van nam & vi tri b cho dén khi ¢6
tin hiéu xa khi 6 clra Y.

7.3. VAN CHAN
Van chin 1a loai van chi cho luu lugng khi di qua mot chiéu, chiéu nguoc lai bi chan.
Van chan gom céc loai sau:
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+/ Van mot chiéu

+/ Van logic OR

+/ Van logic AND
+/ Van xa khi nhanh.

7.3.1. Van mot chiéu
Van mot chi€u ¢6 tac dung chi cho luu luong khi di qua mot chieu.

Ky hiéu: <>
A B

<_
7.3.2. Van logic OR
Van logic OR ¢6 chitc niang 1a nhan tin hiéu diéu khién & nhitng vi tri khac nhau

trong hé thong diéu khién.
Ky hiéu: A

P, '—C>

Khi c6 dong khi nén qua ctra P,, s& ddy pittong tru clia van sang phai, chén ctra P,

P,

= P, n6i véi clra A va ngugc lai.
7.3.3. Van logic AND
Van logic AND ¢6 chifc nang 12 nhan tin hiéu diéu khién cling mot lic & nhiing vi
tri khac nhau trong hé théng diéu khién.
Ky hiéu: A
Pl I I P2

Khi dong khi qua P, = P, bi chan. Ngugc lai dong khi qua P, = P, bi chan.
Néu dong khi dong thoi qua P, P, = ctlra A s& nhan duoc tin hiéu = khi qua A.
7.3.4. Van xa khi nhanh
Van xa khi nhanh thuong lap & vi tri gan co cdu chdp hanh (pittong), c6 nhiém vu
xa khi nhanh ra ngoai.
Ky hiéu:

7.4. VAN TIET LUU
Van tiét luu dung dé diéu chinh luu lugng dong khi.

7.4.1. Van tiét luu c6 tiét dien khong thay doi
Ky hiéu:

Al [ B
VR
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7.4.2. Van tiét luu c6 tiét dién thay doi
Ky hiéu:

A |~ 2 |B
7N

7.4.3. Van tiét luu mot chiéu
Ky hiéu:

T_é

7.5. VAN PIEU CHINH THOI GIAN

7.5.1. Role thoi gian dong cham

Ky hieu: ~ Vando chiéu 32
Binh chira A
i’ ya e e —
X - > T 1 \0 ! |
= . _._ {_ J; ! —
Van/tLié't luu mot chiéu P VR > e

Khi nén qua van mot chiéu, can thoi gian t, dé 1am ddy binh chia, sau d6 tac dong
lén nong van dao chiéu, van ddo chiéu chuyén doi vi tri, clra P néi véi clra A.

7.5.2. Role thoi gian ngat cham

Ky hié¢u: Van ddo chiéu 3/2
Binh chira A
i_ ........... 7z ............... | ______ _| <
SEEECO— e :
= = T 1
Van tiét luu mot chiéu P VR - e

Role thoi gian ngat cham, nguyén 1y, ciu tao cling tuong tu nhu role thoi gian dong
cham, nhung van ti€t lvu mot chiéu c6 chicu ngugc lai.

7.6. VAN CHAN KHONG

Van chan khong 12 co céu ¢6 nhiém vu hit va giit chi ti€t bang luc chan khong, chan
khong dugc tao ra bang bom chan khong hay bang nguyén 1y 6ng venturi.

Ky hiéu:

P N~

T
AU

R
>

Ta c6 luc hut chan khong:
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n.D?

F= Ap (Ap=p, —p,)

Trong do: F - luc hit chan khong (N);
D - duong kinh dia hat (m);
P, - 4p sudt khong khi & dktc (N/m?);
P, - 4p suat chan khong tai ctra U (N/m?).
Luc F phu thudc vao D va p,.

7.7. CAM BIEN BANG TIA

Cam bién bang tia 1a loai cam bién khong tiép xic, tic 1a qua trinh cam bién khong
c6 su ti€p xuc gitta bo phan cam bién va chi tiét.

Cam bién tia ¢6 3 loai: cam bién bang tia r& nhdnh, cam bién bang tia phan hoi va
cam bién bang tia qua khe ho.

7.7.1. Cam bién bang tia ré nhanh
Ctt chan

NS NE
K — r? Ky hi¢u

— X

/ T >K
P

/p

Ap sudt nguén p, dp sudt ré nhanh X va khoang céch S.

Néu khong c6 cit chan thi dong khi di thang (X=0)
Néu c¢6 cit chan thi dong khi r€ nhanh X (X=1).

Cam bién
/

7.7.2. Cam bién bang tia phan hoi

Cit chan

ANNNE i
:\\ @6 Valls Ky hiéu

p

T

i

! ,

! | X
N | |< g

!

|

i

i

Cam bién

&

vX
Néu khong bi chan thi dong khi di thang (X=0)
Néu bi chan thi dong khi phan hoi (X=1).
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7.7.3. Cam bién bang tia qua khe ho
Gom hai bo phan: bo phan phat va bo phan nhan, thuong bo phan phat va bo phan
nhan c6 cung ap suit p.

B0 phan phat szl;c-hén Bo phan nhan

/
/L
N

Lz

%

Khi chua c6 vat chan (X=0)
Khi c6 vat chin (X=1).
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CHUONG 8: HE THONG PIEU KHIEN KHI NEN VA PIEN
KHI NEN
8.1. HE THONG PIEU KHIEN KHI NEN

8.1.1. Biéu do trang thai

+/ Biéu do trang thai bi€u dién trang thai cdc phan tr trong mach, méi lién gitta céc
phan tir va trinh tu chuyén mach ctia c4c phén ti.

+/ Truc toa do thang ding biéu dién trang thdi (hanh trinh chuyén dong, 4p suat,
gdc quays, ...), truc toa do ndim ngang biéu dién céc budc thuc hién hoac thoi gian hanh
trinh. Hanh trinh 1am viéc dugc chia thanh cic budc, su thay doi trang thdi trong céc
buéc duoc biéu dién bing dudong dam, su lién két céc tin hiéu dugc biéu dién bang
dudng nét manh va chiéu tac dong biéu dién bang miii tén.

+/ Xilanh di ra ky hiéu dau (+), lui vé ky hiéu (-).

+/ Céc phan tir diéu khién ky hiéu vi trf “0” va vi tri “1”” (hoac “a”, “b”).

+/ Mot s ky hiéu biéu dién biéu dé trang théi:

P | Phan t& 4p suat \ I?hari trtin hién
tdc dong bang co

v

I

t | Phan tk thoi gian \{4 Lién két OR

v

Lk Lién két AND Tin hiéu r& nhanh

8.1.2. Cac phuong phap diéu khién
Bao gom cac phuong phap sau
+/ Diéu khién bing tay: diéu khién truc ti€p va diéu khién gién tiép
+/ Diéu khién theo thoi gian
+/ Diéu khién theo hanh trinh
+/ Diéu khién theo ting
+/ Diéu khién theo nhip.
a. Diéu khién bdng tay
+/ Diéu khién truc tié€p
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1.0

+
=
<~
[\ [/ \ [\ |
1.2 A
X, |4
AT | No W
| -l -
11 A P | VR
b o
1T
P 1 VR
©
Biéu do trang thai
Ky hieu | Tengoi | Vit Trang thdi
I 2 3 4 5 6
1.0 Xilanh mot (+)
. chiéu (-)
12 Vé{ldao 1
chiéu 3/2 0 /
1
1.1 | Nitan3/2 .
+/ Diéu khién gidn tiép
1.0 N
=
<
7\
1.3 A
X Y
=+ T 1 0b<t----- ,
| ol T !
1.1__1A P T VR, A
T LN (W T 1\ W
Tl T - |-
o—1= PR
o

Bi€u do trang thai
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Ky hieu | Téngoi | Vi Trang thdi
1 2 3 4 5 6
L0 Xilanh mot (+)
' chiéu (-)
13 Van dao 1
' chiéu 3/2 0
1
12 | Nitan3p (
ut an 3/ 0 ' _l
s 1
1.1 | Ndtan3/2 0 ]
b. Diéu khién theo thoi gian
1.0 N
=
D
|
| |
13 Al71B !
Y
N Lt E— 1
I u= + : 1.2 1A
E S ﬁ IYR i Ir ............... .I_ —
11 A X, N T \0
Tl o I !ﬁE T
| e s
P 1 VR P| VR
O,
Biéu d6 trang thai
T hai
Kyhieu | Tengoi | Vitri rang that
1 2 3 4 5 6
Xilanh hai (+)
1.0 A
chiéu (-) \
13 Van dao 1
' chiéu 5/2 0
o Phéin.tirthbi 1 ( NIt N
gian 0 N
1
1.1 Nut an 3/2 0




Diéu khién theo thoi gian cé chu ky tu dong

1.0
|
| |
T 4 Al
IR N 1171 S 1
) 'A = + 13 'A
i I_ ....... _|. ......... _I S* ]YR : I_ ...............
1 . I : .
Hptpl] ] o Sl
| IlT - | .
L | .......... ! L. _ ‘J,‘
Pl vR Pl VR
1.1 A
=
T1T
Pl VR
®
Biéu d6 trang thdi
Ky hieu | Tengoi | ' Trang thdi
tri 1 2 3 4 5 6 7
L0 Xilar?lz hai | (+) /\
chiéu (-) (
14 | Yandao ! ~
chiéu 5/2 0 = k K=~ -
— ST
P I N i
thoi gian 0 — .
Phan tt 1 f B
1.2 3
thdi gian 0 i &’ X
1
1.1 Nut an 3/2 0
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c. Piéu khién theo hanh trinh

1.0 1.2 1.3
! 1
2\
|
| |
1.4 Al (B
RIS
_______ i 1 0 i o
| -D 4_ ,
’ =1 =
Ar 1.2 >TPPR 13 1A
T ! \0 W om T 1 No W
1 I T T —
ki VR P[ VR
1.1 A
ZAE TN
Pl VR
O,
Biéu d6 trang thai
Ky hi¢u Tén goi V} Trang thai
Xilanh hai (+) ]
1.0 :
chiéu -) / kk/ \
14 | Vandao 1 /
chiéu 5/2 0
Congtachanh 1 L|
1.
Congtachanh 1 o
1.2
tinh32 0 . _l .
1
1.1 Nt an 3/2 0
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d. Diéu khién theo tdng
+/ Mach diéu khién 2 tang

e,, &, 1a tin hiéu diéu khién vao Tang
a,, a, la tin hiéu diéu khién ra I I
Khi tang I ¢6 khi nén, thi tang II s& khong c6 khi ] I
nén va nguoc lai. € > T l 4 ©2
v
+/ Mach diéu khién 3 tang
e, &5, ¢; 12 tin hi¢u diéu khiénvao |
a,, a4y, a, 12 tin hiéu diéu khiénra Tang 1I
III
Khi tang I ¢6 khi thi tang II va Il khong ) |& a3
c6 khi, nghia la khi 1 tang c6 khi thi 2 ting con lai A e,
khong c6 khi. Y
v
|
€ ! T l 1 €3
v
+/ Mach diéu khién 4 ting
| 'S
II
Téng III
IV
a,| |a, a;| a,
A €,
——
Y
v
A e
v
|
v
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A S, S, B
-
|
1.2 1.3
Xl e
= e7|37 NG
P P
S S,
AL AT N
" I
— A
So 1.1 v
HE L e :
3 Q:T Ll IWV
v
S, i
L
T1 T v
Biéu d6 trang thai
. . o Trang thai
Tén goi Vi tri T 2 3 4 5 ¢ 7
Xilanh A ((Jr; /Sz ’\ s,
: (+) Si
Xilanh B o LA e
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e. Diéu khién theo nhip A
Yn+1
12
AND
—>- T 1 \o IWV
]
v
1.1
Y, > \1 0 /‘ |- On
vV
OR
—Q—

P P

Zn ° Zn+1

L L

X
Mach logic ctia chuéi diéu khién theo nhip
A A, As Ay
YA ‘TE
S|R |4
an_l I__4 Zn+1
[ [ [ > Yo
& & &

Biéu dién don gidn chudi diéu khién theo nhip

?1 ?z ?3 ?4
R A i
Yn__>' /' /' 3 /' >Yn+1
P— I , ’ , ’ , ’ 'l :
Zn / / / l’l < Zn+1
L—_> I,/ I,/ I,/ /l :
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Vidu:

A S, S, B S, S,
A Lo
] ]
|
i) I
T ' T I ' T
v v|v
P P
®
A, A, A, A,
Y //, Y4
n »r 1 // 2 ’ 3 // 4 ._Yn+1
P > A A N | P
Zn /, /, /, l’l < Zn+1
L__> ,/ /,/ /,/ Il I
A
|Xl TXZ TX3 X,

M/L§CI“

A
D\
AN e b
i
v
& &
A
A T N
1T
4} v
Biéu do trang thai
. ) . Trang thai
Tén goi Vi tri
2 3 4 5 6 7
Xilah A | P 5, 8,
-)
D
XilahB | LA \
) 3 |
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8.2. HE THONG PIEU KHIEN PIEN KHI NEN
8.2.1. Cac phan tir dién

a. Cong tdc
2! |4 :
1 2 |4
Cong tac chuyén mach

Cong tac déng - mo

b. Nut dn
’ |
2 4
- I T ot
1
4l N
Nt an déng - m& Nt an chuyén mach
c. Role
+/ Role diéu khién
Kl - -\l-_
A2| 4 2

+/ Role thoi gian tic dong mudn

Safade
Ayl 2 4
+/ Role thoi gian nha muon
B, 3 | 1
B
<l > >
As 4 2
d. Cong tdac hanh trinh
s, 2 ¢
1

d. bén bdo hiéu '
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8.2.2. Mach diéu khién khi nén
a. Mach diéu khién cé tiép diém tu duy tri

+/ Mach khi nén 1.0 +
=
<

|
A B
1.1 A B
Y;I/D 1AV /[ /Tb
SY|VR
P
+/ Biéu do trang thai
T hai
Tén goi | Vi tri rang thai
1 2 3
Xilanh |
1.0
-)
+/ Mach dién diéu khién
1 2 3 4
(+) ’ *

S, [_ .
Xilanh Iui vé
K,

, Ko\
S, E - \J K, ]Tié’p diém tu
Xilanh di t6i duy tri

118



b. Mach diéu khién cé role thoi gian tac dong cham

+/ Mach khi nén

1.0

ENTR

B

Y [/D |

+/ Bi€u do trang thai

T thai
Tén goi | Vitri ~ane A
1 2 3 4
(+)
Xilanh 1.0
C) ™A
1] K
Van d/k A
5/2
f 0
PN 1
Ctac hanh
trinh S
rinh S, 0
o 1
Role thoi _|
ian K
gian K, 0
—L 5
+/ Mach dién diéu khién
1 2 3 4 5 6
(+) * :
Xilanh lui vé
K, [_ --
K
S2 @_ _ \ S4 E _ 4\
Xilanh di t6i
K, Y
-) . . .




c. Mach diéu khién theo nhip cé 2 xilanh khi nén

Yi\[/]

| |
— 7 s g 8
A A
W Y2[7] W
v v
O, ®
Xilanh A" | B' B A" | KT
Congtichanhtrinh | S5 | S | S& | S5 | S
Nam cham dién Y, Y, 0 0
Mach dién diéu khién
\ 4
SET quy trinh
& vé vi tri
ban dau

P
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