CHUONG 2. KY THUAT PIEU KHIEN THUY LUC - KHI NEN

- Gi6i thi¢u:

Trong chwong nay hudng dan cac phuong phap thiét ké mach khi nén theo chu trinh, thiét ké

mach khi nén theo ting va thiét ké mach dién - khi nén theo nhip

- Muc tiéu:

+ Trinh bay duoc phuong phap thiét ké mach diéu khién bang khi nén

+ Thiét ké duoc cac mach diéu khién khi nén theo chu trinh

+ Thiét ké dugc cac mach diéu khién khi nén theo phuong phap chia ting
+ Str dung thanh thao phan mém FLUIDSIM-P DEMO dé mé phong thiét ké mach khi nén

+ Thiét ké duogc cac mach diéu khién dién khi nén

+ Trinh bay duoc khai niém co ban cta ky thuat didu khién bang thuy luc

+ Néu duoc wu nhuoce diém va pham vi ing dung cua k¥ thuéat diéu khién bﬁng thuy luc

- Noi dung chwong:
2.1 Ky thuit diéu khién khi nén

2.1.1 Phwong phap thiét ké mach diéu khién bang khi nén

2.1.1.1Biéu d6 trang thai ( So' 6 hanh trinh bwéc)

- Trong so d6 hanh trinh budc, ngudi ta biéu dién cac phan tir trong mach,

moi lién h¢ gifra cac phan tir va trinh tur chuyén mach cua cac phan tu.

- Hanh trinh lam viéc cua cac xylanh dugc chia ra lam cac budc, mdi hang
thé hién chuyén dong ctia mot xylanh, mdi cot thé hién mot chuyén dong cua
xylanh (c6 thé di ra hay di vao). Sy thay ddi trang théi trong cac budc cua xylanh
duoc biéu dién béng nét lién dam. Su lién két cac tin hiéu duoc biéu dién béng nét

lién manh va chiéu tac dong duoc biéu dién bang mili tén.

- Trong mot hang, nét li€én manh phia trén bi€u thi cho vi tri cua co cau
chap hanh & phia ngoai (di ra) va duong lién manh & phia duéi biéu thi cho co cau

chap hanh & phia trong (di vao).

Vi du 1: Cho hanh trinh 1am viéc cac xylanh nhu sau: A" B* A"B” . Hay vé so do

hanh trinh budc.

Nut nhan \@

Xylanh A

Xylanh
ding yén

Xylanh B

@
Xylanh
dira

Xylanh
di vao
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Vi du 2: Cho hanh trinh 1am viéc cac xylanh nhu sau: A*B* A" C* C B . Hiy vé so do
hanh trinh budec.

Xylanh A
N
Xylanh B \
Xylanh C
2.1.1.2 Phwong phap thiét ké mach theo chu trinh

Dua vao so do hanh trinh budc, sau mdi bude, co cau chép hanh sé tic dong vao
cong tic hanh trinh, tin hiéu nay s& tic dong truc tiép vao van dao chiéu tuong tng dé
thay d6i trang thai ctia co cau chip hanh, v.v ... ¢t nhu thé cho dén cudi hanh trinh.

Trinh ty thuc hién:

+ V& so d6 hanh trinh bude: Ta ky hiéu cac co cdu chap hanh bang cac mau ty A, B, C, D
va cac chuyén dong chay ra duoc ky hiéu boi dau + va chuyén dong chay vao mang dau -
.Ttr d6 v& so @6 hanh trinh budc.

+ Tir so do hanh trinh bude xac dinh vi tri va s6 luong cac cong tic hanh trinh twong tng.
Tén cac cong tdc hanh trinh c6 thé danh sb béng cac tén ag, a;, a,v.v... dé dé kiém tra
nén danh ay & phia trong va a; ¢ ngoai tuong tu nhu vay d6i véi cac xylanh khac.

+ V& co cau chap hanh, cac van dao chiéu (van dao chiéu 3/2 di chung véi xylanh tac
dong mot phia, van dio chiéu 5/2 di chung véi xylanh tic dong hai phia).

Luu y: do quy udc van dao chiéu duy tri & trang thai khoi dau (trang thai chua hoat dong)
thi 6 khoi dau s& 1a 6 bén phai cua van dao chiéu, do vay tin hiéu tac dong lic dau ludn
ludn phia bén duong diéu khién 14z (van 5/2) va 12z (van 3/2).

+ V& tin hiéu vao thong thuong 1a nat nhan 3/2 thuong dong.

+ V& tiép tuc cac cong tac hanh trinh tuong tng theo so ¢ hanh trinh budc ma ¢

trén ta da xac dinh.

Vidu 1: Hanh trinh cac xylanh 1am viéc theo th tu nhu sau: A*B* A"B™. Hiy v& so d6
hanh trinh budc sau va v& mach diéu khién

al

do

bl
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Vi du 2: Hanh trinh cac xylanh 1am viéc theo thir ty nhu sau: A* B* B” A™. Hay vé so
do hanh trinh budc va vé mach diéu khién theo chu trinh:
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Vi du 3: Hanh trinh c4c xylanh 1am viéc theo thit ty nhu sau: A"B* B"A" C* C . Hay
v€ so d0 hanh trinh budc sau va v€ mach di€u khién:

1

AN

2.1.1.3

A
B
C

FAN

2
B!
1

3

]

e\

FAN

1

VAN

Phwong phép thiét ké mach theo tang
Trong mach di€u khién theo tang gom c6 hai cum

_Mw pole, |

+ Cum co cdu chip hanh: bao gdm céc xylanh tao ra cic chuyén dong, cac van dao
chiéu(5/2 co6 duy tri hoac khong duy tri), cac cong tac hanh trinh dé chuyén doi
chuyén dong cua cac xylanh tuong ng.

+ Cum dao tang: bao gdm céac van dao tang( thuc chét 1a cac van dao chiéu 4/2

hoac 5/2 co6 duy tri).
Gia sir trong so' dd hanh trinh budéc chia ra 1am n ting

- Pau tién nguon cia cym dédo tang s€ ¢ tang thur n

- Sau khi nhan nut Start nguon cua cum dao tang s€ chuyen Ién tang tht 1, & tAng
nay nguon s& cung cap cho cac chuyen dong trong tang thr 1, cudi tang 1 s€ tac dong vao
cong tac hanh trinh (ngudn cung cap cho cong tac hanh trlnh van & tang 1) va s& chuyen
1én tang thir 2 va thuc hién cac chuyén dong & tang tht 2, twong ty nhu vay cho dén khi

ngudn chuyén 1én tang thir n va chu trinh lai quay tré lai tang thir 1.
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Luwu y: ting nao c6 chuyén dong thi sé c6 ngudn, cac ting khac khong cé va khi ngudn
chuyén Ién tang 2 thi tang 1 sé bi xo04 va twong tu doi véi cac tang khac,v.v...

> Nguyén tic chia ting

Nguyén tic thiét ké mach diéu khién theo tang 14 chia cac budc thuc hién cé cing
chtrc ning thanh timg tang riéng. Phan tir co ban cua diéu khién theo tang 1a phan tir nho,
van dao chiéu 4/2 hodc 5/2. Piéu khién theo tﬁng 1 budc hoan thién cua diéu khién theo
hanh trinh.

Néu ta ky hiéu cic co cdu chép hanh béng cac mau ty A,B,C,D.... va cac chuyén
dong chay ra dugc ky hi¢u boi dau (t) va chuyen dong chay vao mang dau (-), thi trong
mot tang mot mau tu khéng dugc xuét hién hai lan. Trong mot ting dwoc phép nhiéu mau
tur xuat hién, nhung chi c6 mét 1an hodc (+) hoic (-).

Vi du: Cho hanh trinh 1am viec cac xylanh nhu sau: A"B* B'A’
Duya vao so do hanh trinh budc ching ta c6 thé chuyén do1 sang cac dang mau ty nhu sau:

/ A’ 87 B A/
Theo nguyén tac chia tﬁng’ thi ta thiy B* va B khong thé chung mot tang, do vay ta s&
chia tang tir day, sau do tiép tuc xét tir B” chung ta nhan thay B” va A” dugc phép chung
mot tang. Nhu vay véi so do hanh trinh bude nay ta chia ra lam 2 tang.

al

bl

b0
1 > 2 >

Vi du: Cho hanh trinh 1am viec cdc xylanh nhu sau: A"'B* A°'C* C' B’

Ta c0 thé chuyén d6i sang cac
dang mau tu nhu sau:

/A'B/AC/CB/ N

A
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- Cum dio ting 2 ting

nén. Khong ton tai 2 tang c6 khi nén cung mot luc.

T1
T2

Vi du: Cho hanh trinh lam viéc cac xylanh nhu sau

khién khi nén bang phuong phép chia tang.

al

bl
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Nguyén tic hoat dong 1a khi ting thr I c6 khi nén thi ting thir IT s& khong c6 khi

el, e2 tin hiéu diéu khién vao
T1 tang thir nhat
T2 tang tha hai

A"B" A B'. Hay thiét ké mach diéu



- Cum dio ting 3 ting

Nguyén tic hoat dong 1a khi tang thir I c6 khi nén thi ting thir I va tang thir III s& khong
c6 khi nén. Co6 nghia la khi mot tang c6 khi nén thi 2 tang con lai s€ khong co6 khi nén.

T1

T2
T3

el, €2, e3 tin hi€u dieu khién vao

T1 tang thir nhat

T2 tang tht hai

T3 tang tht ba

Vi du: Cho hanh trinh lam viéc cac xylanh nhu sau A*C' C A B* B". Hiy thiét ké mach diéu
khién khi nén bang phuong phap chia tang.
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- Cum dio ting 4 tang

Nguyén tic hoat dong 13 khi ting thir I c6 khi nén thi ting thi II va ting thi 11T s& khong
c6 khi nén. Co6 nghia 1a khi mdt tang c6 khi nén thi 2 tang con lai s€ khong c6 khi nén.

T1
™ el, €2, e3, e4 tin hiéu dicu khién vao
T3 T1 tang tht nhat
T4 .
T2 tang thu hai
4 2
2 b ,
¢ l:\H ﬂ,e ¢ T3 tang thu ba
5 3
L . tang thu tu
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Vi dy: Cho hanh trinh lam viéc cac xylanh nhu sau A*B* B"A”B" B'. Hay thiét ké mach dicu
khién khi nén bang phuong phap chia tang.
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2.1.2 Huéng din sit dung phin mém FLUIDSIM-P DEMO
2.1.2.1 Giéi thi¢u giao dién FluidSIM-P

FluidSIM-P - [C:\Program Files\Festo Fluidsimictinoname. ct]

B Fle Edit Execute Library Insert Didases Project Miew Options Window 7 -0 x
DEEE;/\ B QRS B n >

Working
principle

|

Menu bar
Zoom —

2.1.2.2 Thiét 1ap mach diéu khién véi sy tro giip ciia FluidSIM-P

1. Thw vién Library - > FluidSIM Verson 2 I

FluidSIM-P - [c:\WProgram Files\Festo Fluidsimilib2]

% File Edit Execute BNWE@M Insert Didactics Project Yiew Options SWindow 7 - ax
= . ) .
0= = & Hierarchical Yiew @ @ a
e Tokal View
L _— A
H FluidSIM Version 2 mﬂ” EZ'XID\M =
c:\Program Files\Festo Fluidsim!ib3
123
SiZ-way idle retur... | | 32wz Mew,,. lenoid ... || 32-way solencid ..
MU SN T
BiZ-way valve wit... | | 32-way valee wit... | [32way walve wit... | | 32-way walve, p.. || 32-way valve, p...
SiZ-way impulse ... | [S82-way solenoid i... | [S2-way solenoid ... | | S2-way walve, p.. || S2-way wahee, wi..
r s, 1
R | ST | - .
Ir Q: :
Si3-way preumati... | | 3-way solencid ... | | Adjustable vacuu... Ar matar Ar service unit
- %\W ®
—— [T
4k
Ar service unit, 5. | [ Analog pressure s Break switch Buzzer Capacitive prox... b
Displays only compaonents From FluidSIM Yersion 2, 74 Files

e — .
' 2 start WA FluidSIM-P - [c:Pra... | 0 L3-KHE-NEN - Micro,.. | @3 Microsoft PowerPai...  EN ] "(-'JV 10:56 PM
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2. Trinh ty thiét 1ap mach

Budce 1: tao file mdi ( New )

)X

FluidSIM-P - [C:\Program Files\Festo Fluidsimictinoname.ct]
- | & X

%File Edit Execute Lbrary Insert Didactics Project “iew Options Window 7

REHEE » s =REEETHY B QREQAAQ AN » 11 Wb b W

|3

New
file mo1

-

4 |
Edit Mode
- B vicrosoft Poweroi.,. N B &)V 1L:00PM

FluidsIM-P - [Py, @I L3-KHI-MEM - Micro,,,

Buérc 2: vao thu vién Copy nhitng phan tir can thiét
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FluidSIM-P - [c:\Program FilesiFesto, Fluidsimilib2]
%File Edit Execute Lbrary Insert Didactics Projeck View Options Window 7

-8 X

" ] h
L B8 & 8aaq
= VY
— il o A
— [
4+
Air zervice unit, £... | [Analeg pressure = Breah switch Bugzzer Capacitive prowi...
Changeower switch | | Compressed airs... | | Detent switch (br... | [ Detent switch (eh... | | Detent switch (m...
r =
: ]:rL 0V + 24
Py | | IO | A, ,
O— (—
Open
Differential press... Distance rle Double acting cut rical connect...
1 1 =
2 2 5
3 3
5 3 | i Delete
£ g 5 8 .
£ £ Compaonent Description
Fluid 31 Input Port | | Fluid 3 Output ... Indicator i Campanent Phako ar Drive with ...
Companent Tustration o
- m:l!m | Eﬁgf— ,
<ﬂ> [
oL W
L1
Low prezsure am... | | hagnetic proximit... ke switch hianameter One-way flow con....
| I o 7
74 Files

Copies the selected ohjects onto the clipboard,

TR

/4 start

Fluid3IM-P - [c\Pro..,

@ L3-KHI-MEM - Micra..,

N B &)V L3em

Budc 3: Paste vao file maoi (bude 1)

Bwoce 4: két noi cac cra vao / ra

Budéc 5: Chay kiém tra Start

3. Vidu

Vidu 1 : v&€ mach nhu hinh v&
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FluidSIM-P - [C:\Program Files\Festo Fluidsimictinonamed.ct]
%File Edit Execute Lbrary Insert Didactics Project Yiew Options  Window 7 g X

DE@ES 2B - -7l 8 QAGQAA D n rn s
y E Start 1
4 2
14 \ N 12
oo %
} 5\’j’$3
1
2 2
A ]
I SNy
197 3 RRE
; 5
¢ | 3
Edit Mnd {Circuit changed) ’7

14 start WERY) FludsIMe - [CPr.., | O L3HHINEN - Micrg.,, | [ Microsoft PowerPoi..  EN I ",_..'V 11:44 P
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2.1.3 Nhitng khai niém co ban vé diéu khién dién khi nén
2.1.3.1 Khai niém co ban vé ky thuét di¢n
2.1.3.1.1 Pién truwong

1. Tu dién

Hai mat phang A dat d6i dién dugc tich dién +Q va —Q. Dién tich Q va hiéu dién thé U
c6 cdng thirc nhu sau:
Q=CU (L1
Trong do:
Q 1a lwong dién tich trén mit phang (C — Culéng)
C la dién dung tu dién (F — Farad)
U Ia hiéu dién thé giita hai mat phang (V)

- bién dung tu dién

eA
c=">- (12
= (12)
Trong do 7
A la di¢n tich mat phang (m?)
dla kh‘oéngrcéch gitra hai mat phang (m)
¢ lahang so6 dién moi (F/m)
- Hang s6 dién moi
(1.3)

E=&y.5

Trongdo ’
&, hang sé dién mdi cho khong khi va chan khong (&,= 8,85 . 10" F/m)
e, chisé dién méi (khong khi, chan khong &, = 1)

- Hiéu dién thé va cuong d6 dong dién qua tu dién

Trong khoang thoi gian At, tir phuong trinh (2.1) ¢ thé viét dugc tong quat nhu sau:
q=C.u hay dg=C.du

Khi dq thay d6i theo thoi gian dt cuong

d6 dong dién i viét dugc nhu sau:

. dq
I=— 1.4
o 19

Mt phdng A
+0 phdng

7,

s
——
— U

Nhu vay cuong do dong dién viét duo

) du
=C— (15
i=C— (1.5)

Tu dién phdng

Sau khi tich phan hiéu dién thé viét duoc nhu sau
1..
=—Ji.dt 1.6
u=s fi (1.6)
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2 . Tu dién véi dong dién 1 chiéu
Quaé trinh chuyén mach cua tu dién
Trong mach dién c6 tu dién, qua trinh chuyén mach c6 3 giai doan
- Qua trinh dong mach
u+uc—-U=0 (1.7)
Sau khi thay phuong trinh (2.5), (2.6) vao phuong trinh (2.7) va giai phuong trinh vi
phan, ta co : ,
Hiéu dién thé uc=U@-e"" (1.8)
Cuong do dong dien i = UEe“T . trong d6: hing s thoi gian TSR.C (L.9)

Trong qué trinh dong mach hiéu dién thé u va cudong d6 dong dién i bién thién theo hinh
a.
- Qué trinh 6n dinh: ning luong dién dugc tich ¢ tu dién
W,=C.Judu= % C.u? (L10)

- Qua trinh ngat:
u+uc=0 (1.11)
Sau khi thay phuong trinh (2.5), (2.6) vao phuong trinh (2.11) va giai phuong trinh vi
phan ta co:
Hiéu dién thé ue=U.e" (1.12)
Cudng do dong diéni = -UE eV (1.13)

Trong qua trinh dong mach hiéu dién thé u va cuong do dong dién | bién thién theo hinh
b.

100 ; 100
. i v m’:@ V. 1A _
oﬁwﬂ%}.._‘q}m‘—,{ i;—" 60 \ 1/ C 60 ¢
X t_ ~ 20/ N I -2 \\\-
J% AT v
: c ~20 P 2 3 4 35 2 12 8 sr
U _00\'0 -4 -4
i T -60 -6 ]'
v _80 -w
Qud trinh chuyén mach ty dign ~ _;p -100
a b

3. Tu dién véi dong dién xoay chiéu
Trong mach dién xoay chiéu, tu dién s& lan lugt dugc tich dién va sau d6 phong dién.
Hinh sau biéu dién nguyén ly hoat dong cua tu dién trong mach dién xoay chiéu.
- bién tro dién dung
bién tr¢ dién dung c6 cong thic sau:
1 1

Re = -~ (1.14
€T rfC  wC (1.14)

Trong do
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Rc dién tr¢ dién dung (Q)
w = 2zf  tansd goc (rad/s)
f tan s6 (Hz)
C dién dung tu dién (F)
Sy phu thudc R va tan sé f dugc biéu dién & hinh sau.
Theo dinh luat Ohm ta co:
RC = UC . IC (115)
Trong d6: U la gié tri hiéu dyng hiéu dién thé
Ic lagiatri hiéu dung cuong do dong dién

R Yo
—T
t
J_ql- Ua U(' = C _ -
Tu dién trong mach dié¢n xoay chiédu \/ \/ N

Dign tré dién dung

- Po léch pha hiéu dién thé va cudong do dong dién cua
tu dién duoc biéu dien ¢ hinh sau:

Pc = Uc.lc = I%c. Re (1.16)
- i |e Céng sudt
G - - — — Dong dién
- u. u, , e et Hléu dl‘f:’” {[“‘;
i

i u,
/ c / \
0 <‘ L X -
90" ' '\ /360 A
~ ~

B léch pha U, va I,

2.13.12 Tur trued'ng

Khi c6 dong dién I di qua cudn day, s& xuat hién trong cuon day mot tir truong.
Céc dai lugng vat li dac trung cho tur trudong gom:
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1. Tw thong va mat do tir thong

Tir thdng 1 tong cac dudng suc tir truong va co don vi 1a Weber (Wb) dugc minh
hoa & hinh sau.

Mat do tir thdng 12 s6 duong sic tir truong trén mot don vi dién tich va c6 don vi
la Tesla (T).

@
B=— 1.17
L)

Trong d6: B la mat d¢ tu thong (T)
@ tu thong (Wh)
A ladién tich (m?)

Mat d¢ t thong

2. Swc cam wng tir

Strc cam ng tir ¢ cong thic viét nhu sau:
® =N.I (1.18)
Trong do:
0 suc cam ing tu (A)
N s vong cuon day
I cuong do dong dién trong cudn day (A)

Tu truong déng nhadt

Suc cam ung tu

3. Cuwong do tir trero'ng

Cuong d6 tur truong dugc tinh theo cong thac sau:
- ¥ hoic H = |9 (1.19)
Trong do:
H cuong do tir truong (A/m)
N SO vong cudn day
I cuong do dong dién trong cudn day (A)
I chiéu dai trung binh (m)

' g | r———
G 1L
N§I> |
o—1 |
e

Cuong dj tu truong
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4. Lién h¢ giirva B vaH

B=u.H cong thic tong quét (1.20)

B=y,.H cong thirc cho cudn day khéng ¢ 16i sit (1.20a)

B= . u.H cdng thirc cho cudn day cd 16i sat (1.20b)
Trong do

B mat do tur thong (T)
H cuong do tur truong (A/m)

u, hangsd tir trwong (VsIAm)vaco 00 [ PV
gid tri u,=1,257.10° Vs/Am N s
u,  chiséthamtey  t—FtT-_--
7, do tham tr (AM/VS) u= u,. 1, " Loi sdt
Lsisdr =202
. Khéng khi
) : .: /
Cho khong khi x, c6 gid®r<T. Ddi véi cud 6 16i =L & H

Sat, 1, O gia tri thay doi, mat do tir thdng sé tang 1én nhiéu.

5. Pic tinh su tir hoa lai (vong tir tré)

Duong déc tinh vong tu tré biéu dién su phu thudc cua cuong do tu
truong H va mat do tir B trong qud trinh tr hod lai. P9 tir du B, van
con, khi cuong do tir truong H = 0. Cudng d6 khang tir H, can thiét
dé loai trir d6 tir du. Mat do tir bao hod B 13 gia tri dé tat ca phan tir
tir tinh duoc dinh hudng.

vong tu re do nnung vat ligu Khac nnau tni co gla 1 knac nnau.
Vong tr tré 1 dic trung cho vat liu tir hoa mém. Vong tir tré 2 dic
trung cho vat liéu tir hoa manh. Vong tir tré 3 dic trung cho vat liéu
bo trich chtra bang nam cham dién.

By
+B,

6. Lwc hut tir trweong

Luc hat tir treong tac dong vao chi tiét bang sat (vat liéu c6 tir hod mém) duoc biéu dién
nhu hinh v€ ¢0 gia tri sau:
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F=2o (1.21)
2.1
Trong do:
F la luc tac dong (N)
B mat do tur thong (T)
A diéntich (m?
1y hang sé tir truong (VS/Am) va c6 gia tri u,= 1,257.10°
Vs/Am
8 o
24 N| (©]
® (G}
;F
// {ri
-

N

- SIS }

Vat ligu bang sdt c6 tx h6a mém
Luc hut ti trudng

Hinh biéu dién nguyén 1y hoat dong cua role véi 3 tiép diém. Tai
vi tri 0, cd 2 cudn day khong c6 dong dién chay qua. Luc 10 xo
giit 16i sat ¢ vi tri trung gian.

Khi cong tic ¢ vi tri 1, dong dién vao cudn diy nam phia bén
phai, luc tir truong ctia cudn diy d6 hat 18i sit sang bén phai, tiép
diém phia bén phai dong, dén bao hiéu L, sang.

Khi cong tic & vi tri 2, dong dién vao cudn ddy nam phia bén trai,
luc tir trudng cta cudn day d6 hat 15i sat sang bén trai, tiép diém
phia bén trai dong, dén bao hi¢u L, sang.

L L
'45 5* 220 V/50 Hz

Nguyén ly hoat dong cta
Role véi 3 tiep di€m
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21312 Cam wng dién tir
Khi tir thdng ¢ thay d6i theo thai gian, thi trong cudn day cam wng s& xuat hién mét hiéu
dién thé cam tng va co gia tri:
AD
Uind =N A_t (122)

Trong do:
Uing h[éu dién thé cam ung (V)
N sO vong cuon day cam tng

% thay déi tir thong theo thoi gian (Whrs)

1. Pinh luat Lenz
Dong dién cam tng duoc tao ra boi hiéu dién thé cam ¢ng ludn cé chiéu can tré su thay
d6i cua tir thong. Picu d6 c6 nghia 1a khi tir thong ting +Ad, dong dién cam ung co
chiéu biéu dién ¢ hinh (a) va khi tir théng giam -Ad thi dong dién cam tng c6 chiéu
biéu dién & hinh (b).

+A4P

Chiéu dong dién trong day dan khép kin
a. Khi tur thong tang + AD
b. Khi tir thdng giam - A®

2. Hién twong tw cam

Khi dong dién trong cudn tu cam thay doi, thi s& xuat hién mot dién ap tu cam va dugc
viét nhu sau:
AD
Uing = N — 1.23
ind At ( )
Trong do6:

Uing  dién ap tu cam (V)

N SO vong cudn cam tng

% thay dbi tir théng theo thoi gian (Wh/s)

Thay cac phuong trinh (1.19) va (1.20a) vao phuong trinh (8.17) ta c6:
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® :ﬂo.¥.i (1.24)

Thay phuong trinh (1.24) vao (1.23), dién &p tu cam Uiy dugc viét nhu sau:
NZ.A di di
Uy =ty ——.— = U =L — 1.25
ind luo I dt = ind dt ( )
Trong do:

(1.26)

Do tu cam L cua cudn cam @ng c6 chiéu dai | véi 16i sat.
A A
L= NZ.% (1.27)

Trong do:
L do tu cam (H)
N sb vong cudn cam ung
i, hang s tir truong (Vs/Am)
g chisd tham tir
A dién tich mat cit ngang cua 16i tir (m?)
L chiéu dai trung binh cua dudng sic (m)

N
124040,0Jofo]

D¢ ty cdm vdi l6i sdt

3. Cudn cam &ng véi dong dién mat chiéu
Trong mach dién c6 cudn cam &ng, qua trinh chuyén mach c6 3 giai doan.
- Qua trinh dong mach:
UO = Ury + UL (128)
Sau khi giai phuong trinh trén ta co:
Ry
i :ﬁ[l -eLtJ (1.29)
RV
u =U,e™’ (1.30)
Trong d6 hang s6 thoi gian T= L/Ry  (1.31)
- Qua trinh on dinh: nang luong dién chuyén doi thanh nhu nang luong tir truong
W, = L.i%2, dong dién chay qua cuon day cam eng.
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- Qua trinh ngadt: xuit hién dong dién cam tmg c6 khuynh huéng ngin chin sy mat di caa
tir truong. Voi dong dién nay ning luong tir truong chuyén doi thanh ning luong dién.
Hléu dién thé UL = - Ury

Qua trinh chuyén mach dugc biéu dién ¢ hinh sau.

uy E I: .
v, : ' l
\5 [\ i So do qua trinh chuyén mach
1 t 9 A 9 /4
lﬁ ‘/ cua cudn cam g
U, ! \

D6 thi biéu dién qua trinh chuyén mach cua cuong do
dong dién va hiéu dién thé

Trong quéa trinh ngat hiéu dién thé u_ c6 gia tri 16n. Nhu vay s& 1am cho céc phan
ttr trong mach cé thé bi hong do hién tuong goi 1a sy tao ra tia lta, vi du & vi tri tiép xdc
ra cong tic.

Dé khic phuc hién twong nay, mot sé bién phap duoc trinh bay trong phan sau day.

- Bién phép dé giam hiéu dién thé qué tai trong qua trinh ngat cia mach c6 cudén cam ng
duoc biéu dién ¢ hinh;

+ Mic dién tré song song vai cudn cam tng. (hinh a)

+ Mac thém diot vao mach. (hinh b)

+ Mac dién trg diéu chinh dugc song song véi cudn cam ang. (hinh c)
+ Mic thém tu dién vao mach. (hinh d)
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- Su phu thude @6 dich chuyén cua 16i sat vao lec hit tir truong

F ctia nam cham dién o
- vai nhitng hinh dang khac nhau, dugc biéu dién ¢ hinh sau.

[NJWLwc hit F !
I I Dang phdng Lo sdt

240
220 Rt Il Dang con lom N "
o DL Il Dgng con 16i |
160 M) ‘ A
140 + 7.
joo NEIR ! /
80 eﬁ - | |

60 > / |

40 - 1

2 =, _ | '

B 128456780101112 Piston i i

B¢ dich chuyén [mm] ! |

Su phu thudc d6 dich chuyén ctia 13i sit vao luc hut tur truong F cia nam cham
dién v&i nhitng hinh dang khac nhau

4 . Cugn cam wng vai dong dién xoay chiéu
- Pién tro khang cam &ng & trong mach dién xoay chiéu phu thudc vao do tu cam
L vatan s goc o :
Ri=w.L=2.7fL (1.32)
Trong do:
R, dién tro khang cam tng (Q)
o  tansb goc (rad/s)
f tan sb (Hz)
L do ty cam (H)
- bién tré khang cam tng ciling c6 cong thirc nhu dinh luat Ohm.
R|_ = U/l
Trong do:
U gia tri hiéu dung hiéu dién thé (V)
I gia tri hiéu dung cuong d6 dong dién (A)
- Do léch pha hiéu dién thé va cuong do dong dién cua cudn cam ung duoc biéu
dién & hinh vé sau.
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Do thi léch pha cua hi¢u dién thé va cuong do dong dién qua cudn cam ng

e

- COng suat cudn cam ung ciing twong ty nhu cong suat cua ty dién, cong suat tai thoi
diém bat ky ctaa cuon cam trng duoc viet:
PL=UL. I (1.33)
Cong suat phan khang caa cuon cam tng c6 gia tri:
— 2. —q 2
Po=U"":R.=I".R_

Céng sudt
- — Dong dién
== Hiéu dién thé

2.1.3.2 Khai ni¢m co ban vé ky thuat dién tir
2.1.3.2.1 Chat ban dan

1. Nguyeén tic hoat dong

~ Trong mang tinh thé c6 cac chat kich tap dugc kiém soat: chat tap cho (arsen) hay
chat tap nhan (Al) thi kha ning dan dién cua silic s& thay doi.

- Chét ban dan N: 1a sy kich tap cua silic
va chit tap cho (arsen). Nguyén tir tap co
hoa tri 5 bang ning lwong rat nho sé ion
hoé va gidi phong 1dién tur ty do va goi
1a hat mang dién chinh.

- Chét ban dan P: 1a sy kich tap cua
silic va chit tap nhan (Al). Nguyén tir
tap c¢6 hod tri 3 bang nang luong rat
nhé s ion hod va giai phong 1 di¢n tir
hut (16 tréng) va goi 14 hat mang dién
chinh.

61



2. Diot

- Mién dién tich khong gian:

+ Cac ion mang di¢n tich &m va mang di¢én tich duong
trong 16p ranh giéi P-N s& xdp xép biéu dién nhu hinh v&. Nhu
vy trong mién dién tich khong gian nay s€ c6 1 dién trudng
duogc tao ra voi mat do ion c6 chiéu ‘day do va tao 1 hi¢u dién thé
giita 16p P va N goi 13 hiéu dién thé khuéch tan va c6 gia tri 0,6
—0,7v (chat ban dan silic).

+ Khi dugc phan cuc, 16p tiép giap p-n véi chiéu day do
s& 16n 1én, tuy nhién s& c6 1 dong dién rat nho chay qua va goi
1a chiéu déng.

+ Khi duge phan cuc, 16p tiép giap p-n véi chleu day do
s& nho dan, dién tro thuan thap va dong dién thuan xuét hién goi
1a hudng thong.

2 P i N

2

|

ée;@éé@:eé
® '0 O|® @' ©

o 0 O|® ® 0 @

1l
p_+«U N
—[0 0 00 ® O~
2 (00000 0|
—-|0 0 0|0 @ Ol

P U'—'— N
0|
H & o 0l®e —° o

Didt 1a chit ban dan loai P-N, ¢6 2 cuc ndi, goi la cyc duong (A)
va cuc am (K).

Di6t gom céc loai chinh sau:
- Pi6t nin dong (diét mot chiéu)

Puong dic trung va ki hiéu cta didt silic p-n nian dong
duoc biéu dién ¢ hinh sau. Chiéu thong s& dat dugc khi hiéu dién
thé ngudn 16n hon hiéu dién thé khuéch tan Us (0,6-0,7V) va cuc
am ndi vé6i K, cuc duong ndi véi A.

Khi phan cuc nguogc lai, dong nguoc Ir c6 gia tri rat nho
(dién tré ngugc co gia tri rat 16n IMQ - 10°MQ) goi 1a chiéu
chan.
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al,
lAU,
A LU U
IR
Diét ndn dong

- Pibt Zener (Z —Dibt)
Z-didt 1a loai dibt p-n, c6 dic diém la trong chiéu chén tai
diém cua hiéu dién thé danh xuyén Zy (dién ap nguoc) dong dién s&
tang, trong khi d6 hiéu dlen thé gan nhu khong doi.
Z- dlo dién thé trong mach,
khi phu tai tl '2 ‘10 8/ : |/ .
f

2
UGV
Ur (V)

§ 8 $35_
o—[g(mA)

__E
-——
|——‘
9]
Sl
N
|
——
=
1;-.
) e
R
BE—
b"'\
’J
[~
£
AC
"\
I
=] oy
QD

T ——

—e - -
I - ud -y
u

Mach on dinh hiéu di¢n thé biang Z-D
a. higu dign the khong co tu dién L =
b. hi¢u dién the co tu dién

3. Tranzito

Tranzito la chat ban dan c6 3 16p P-N-P hoac N-P-N.

- CAu tao cua tranzito ludng cuc gom cé 3 cuc : cuc gop (C), cuc goc (B) va cuc phat (E).
Dic diém quan trong 13 16p P (ndi vai cuc goc B) rat mong (< 50 xm) va chét tap rat it.

- Khi gitra cuc C va E @it mot dién 4p Uce , diét Dy ¢ chiéu bi chan, tranzito co dién tro
cuc gop rat 16n. Dong dién tir & 16p N cua didt D, khdng thé chuyén dong qua 16p P vi
dién é.p Uge =0.

- Khi tao mot dién ap gitta cuc B va E ¢0 gia tri Ugg = 0,7V, cac dién tir tw do ¢ cuc E sé
qua Iop P. Nhung 16p P do tinh chét 1a rat mong nén phan Ién (khoang 90% - 99%) s&
chuyén dong dén cuc C va nhu vay dong dién qua tranzito s& xuat hién. Chi mét it qua
cuc B va nhu vay tao ra dong dién cuc géc.
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- Ky hiéu tranzito ludng cuc.

C
- N
B
P
+ [&
E
Loai N-P-N Loai P-N-P

- Mach lip co ban ' loai chinh: mach t
(hinh &), mach trazito cuc pnat chung (hinh ), mach tranzito cuc gop chung (ninn c).

d
l‘ IC b ’(‘ c Il
E o=— 2o C Iy C Iy E
B B
Bo : - B E o~ . ° E Ceo °C
Mach lap co ban cia tranzito ludng cuc

1.5.2.2 So @6 mach thong dung
* So' @6 mach nin dong dién xoay chiéu
Mach nan dong la chuyén dong dién xoay chiéu thanh dong dién mot chiéu bang
diét, tranzito hoic thiristo. Gia trj trung binh hiéu di¢n thé mot chiéu Uy duoc tinh theo
cong thic sau:
W, = U, 1 Uy

Trong do:
W, d6 gonsong
U,  giétri hiéu dung hiéu dién thé xoay chiéu
Uy gidtri trung binh higu dién thé mot chiéu

- Mach diém giira mdt xung (mach 1 dwong)

— D=3 /A SVAN
= §§ u j DR § \ R LA
= 3 ot — xvn
2 i
ngﬁ_u W, =121 f,=f
T

Trong d6 f tan sb co ban (Hz)
- Mach diém giira 2 xung

*) - '} u'
5 ! B — | [Ir ol . W coce. P e ¢
~ u y N N\ lu\
u - © lot— nWM
j 64 |
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Gia tri trung binh cua hiéu dién thé mot chidu Ug dugc tinh theo cong thuc sau:

U, = 22 W, = 0,483 f, = of

T

- Mach ciu 2 xung

Gia tri trung binh cua hiéu di¢n thé mot chiéu U, duoc tinh theo cong thiac nhu mach
diém gitra 2 xung.

N SN\

\VARRVA A

0 ot—= nvn

Dong dién mot chiéu sau khi nan dong, dd gon séng W, van con c6 gia tri 1n.
Bién phap dé thuc hién giam d6 gon séng la st dung b loc tré — dung.

u
—e

- Mach giam gon séng (bd loc gon séng)

g Ay

Khi u > ug tu dién s& nap, thuc hién qua trinh nap. Trong khoang thoi gian Atdong
dién ip chay qua tu dién. Trong thoi gian u < ug, didt bi chan va tu dién s& phong dién, Ug
s& giam phu thudc vao hing sb thoi gianT =R.C_

Nhu vay do gon séng AU con rat nho. Gia tri trung binh ctia do gon séng dé cua
higu dién thé mot chiéu Uy goi 1a dién &p tiéng 0 Uy, va c6 gid tri:

AU
2
Trong d6 AU phu thudc vao tu dién va cd gia tri:
AU = 'y C.  diéndung tu dién
2.f.C,
f tan s6 co ban (Hz)

- Bd loc san bing

Sau bo loc tré dung, dién ap tiéng U Uy, Van con c6 gia tri 1on. Tiép tuc giam dién
ap tiéng 1, nguoi ta sir dung bo loc san bang gdm: b loc théng thdp RC hoic LC. Su lién
hé giita dién &p tiéng 1 trudc bo loc thdng thap Uy, va sau bo loc théng thap Uy, duoc
dic trung boi hé s6 gon song s:

Ubrl
Ubr2

S =

Trong do6:
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Up  dién ap tiéng i trude bo loc thong thap (V)
Uz di€n ap tieng U sau bo loc thong thap (V)

S hé s6 gon song
. a = :i UN! 5 R :{C : u.,.’ ﬁ
Hinh b lgc san bang T ——
a. bo loc thong thap RC Fv?"v& ;
b. bo loc thong thap LC b : l Up, | +C o U f‘]

- Mang Gy.. Sy ey p————— -

Mang dién thdng dung gdm cac phan tir co ban nhu hinh vé sau.

. L M + .
o] 1- M4y bién thé
L =. R||: 2- B0 nan dong
‘ t;. Cs | : 3- B loc gom song
-— ——t 4- Bo loc san bang
3 4 s 5- Phu tai
Mang dié¢n théng dung

2.1.4 Nhirng phan tir co ban dung trong hé thong dién khi nén
2.1.4.1 Nit nhan

Nt nhén thudng duoc dung dé dong hay md mot mach dién — Vi du nhu cung cip dién
cho van dién tr. N6 gom hai loai.

1. Niit nhan thwong mé

Niit &n

Phin t¥
chuy€n mach

» Ky hiéu: |
a

Diu néi

L& xo

O trang thai khong tac dong, mach khong dugc ndi. Khi niit nhéan bi tac dong mach sé
duoc dong lai va khi thoi tac dong do sy dan hoi ctia 10 xo mach s€ tu ngat.

2. Nit nhin thuong déng

> Ky hiéu:
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O trang thai khong tac dong, mach s€ duoc ndi. Khi nat nhén bi tac dong mach s€ duoc ngét va
khi théi tadc dong do sy dan hoi ctia 10 xo mach s€ ty ngat.

3. Niit chuyén mach

» Ky hi¢u:

2| 4 2 et -
e I
1 M

~ Khi tac dong thi mach thuong mo s& chuyén sang thuong dong va mach thuong dong s&
chuyén sang thuong mo.

2.1.4.2 Van dién tur

Mot cudn day khi dugce tac dong boi mot dong dién thi trong cudn day do s€ sinh ra mot
dong dién cadm Ung, tir truong dugc sinh ra trong 6ng day va sé tao ra mot luc tir truong, luc tir
trrong nady s€ 1am di chuyén 161 sat dat bén trong cudn day.

1. Van dién tir 3/2 khong duy tri

> Ki higu:

A,

WWTT

P

P

o
el

“;”

» Nguyén ly hoat djng:

Van dién tir 3/2 khong duy tri (mot dau c¢6 cudn diy va mot dau co 10 xo) khi & trang thai
khong tac dong 10 xo s& dday piston sang trai dé dong cira khong cho ngudn khi nén tir ctra P
sang cira A, dong thoi né s thong cira A sang R. Khi tac dong (cudn day c6 dién) s€ tao ra mot
lyc dién tr hit 18i sat c6 dém lam kin. Luc nay piston s€ dich chuyen sang phai lam nbi cira P voi
ctra A va dong ctra R. Khi ngimg cap dién cho cudn day, 10 xo day piston trd vé vi tri ban dau,
nguon bi chan lai
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Y 1P) 3®) 1®) 3®)

* Ung dung:

- Tao ra tin hiéu dién cho tin hiéu khi nén
- Piéu khién xylanh tac dong mot phia

- Piéu khién dong co khi nén

- Diéu khién van ddo chiéu

2. Van dién tir 5/2 khong duy tri

» Ky hiéu:

]

_|
,-F"‘J
0 f—]
Ge————
3
o &M
Al % I

» Nguyén ly hoat dong:

Van dién tir 5/2 khong duy tri (mot dau cudn day, mot dau 10 x0) lam viéc theo nguyén li
sau:

Khoi ddu do cudn day khong co ddién, nén piston duge ddy sang trai boi 10 xo, nén cira P s& nbi
vi cira B. Khi cudn day co dién (khi bi tac dong) 161 st phia cudn day s€ bi hut sang trai va
thong ctra P v6i ctra A. Khi cudn day mat dién (thoi tac dung), 161 st phia cudn day sé& di chuyen
sang phai che kin duong tac dung cua dong ap sudt tir ctra P, liic by gio piston sé& tu di chuyén
sang trai dé cira P ndi véi ctra B do sy dan hdi cia 16 xo.
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3. Van dién tir 3/2 duy tri

> Ky hiéu

" ]

“d Y2
R
» Nguyén ly hoat djng:

Hai dau ctia van dién tir 3/2 duy tri ¢6 2 cudn diy Y1 va Y2. O trang thai ban ddu ngudn tir ctra
P s& bi chan lai béi ky hiéu chit T. Khi cudn day Y1 c6 dién sé€ sinh ra mdt luc dién tir hit 161 sat
0 cudn day Y1, co mot duong khi nén tir cira P s& déy piston sang phai, 1am cho ngudn tir cira P
nbi véi cira A. Khl cuon day Y1 mét dién, piston van giit nguyén vi tri cii (duy tri), cho dén khi
cudn day Y2 dugc cap tin hidu (co dién), luc nay piston s& duoc day sang trai va cira P s& bi chin
lai boi ky hiéu chir T.

Luu y: Vi khong c6 10 xo tra vé nhu van dién tir khong duy tri, do d6 dé xac dinh vi
tri ban dau cua van loai nay, ngwoi ta qui wée trang thai ban dau khi chua cé tin hiéu nao
tac dong thi vi tri ciia piston phai & vi tri ban dau, nghia la cira P sé bi chan lai béi ky hiéu
chir T.

Jw

7
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b A A v //A
fl(Pl ‘ 3R)
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4. Van dién tir 5/2 duy tri

» Ky hi¢u

A B
¥ ¥
o ARl I v
7.y
» Nguyén ly i hoat dong:

Hai dau cta van ddién tur 5/2 duy tri c6 2 cuon day Y1 va Y2. Khi cudn day Y1 c6 dién s€ sinh ra
moét lue dién tir hut 161 sat 0 cudn day Y1 c6 mot dudng khi neén tir cira P s& day piston sang phai,
lam cho ngudn tir ctra P ndi véi cira A. Khi cudn day Y1 mat dién, piston van giit nguyén vi tri
cii (duy tri), cho dén khi cudn ddy Y2 duoc cip tin hiéu (c6 dién), lic nay piston s& ddugc day
sang trai va cira P s& ndi véi ctra B.

HA
()T ,Z(B}

ff// //’/ v Ve Ve

Yi Y2

S(R) f 1) ‘ 3is)
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Luu y: Vi khong c6 10 xo tra vé nhu van dién tir khong duy tri, do d6 dé xac dinh vi
tri ban dau cua van loai nay, ngwoi ta qui wéc trang thai ban dau khi chwa c6 tin hiéu nao
tac dong thi vi tri cia piston phai & vi tri bén trai, nghia la cira P sé noi véi cira B .

Ung dung :

Van dién tir 5/2 duy tri thuong dugc ing dung diéu khlen xylanh tic dong hai phia. Uu dlem
xylanh tac dong don 1am co cau kep thi nguodn dién cung cip cho van dién tir loai nay khong can
phai duy tri trong sudt thoi gian kep.

Tin hiéu Y1 chi duoc tac dung khi tin hiéu Y2 d3 mat.

5. Role

» Ky hi¢u
K1 K2 K3 K4

TOTT T

K2 K3 K4
» Nguyén ly hoat djng :

O trang thai chua dong dién, cudn day (1) day 10 xo (6) va 13i sat (3) di 1én phia trén. Khi cudn
day (1) c6 dién, 161 st (3) s& dugc hut xudng phia dudi, 16 xo (6) ciing s& bi nén theo, dong thoi
céc tiép diém tuong ung s& thay doi trang thai nghia la s& dugc dong lai hodc mé ra.

Tiép diém chuyén dong (4) s& dugc dong lai voi tiép diém (5) boi 10 xo (7). Al, A2, 13 va 14 1a
cac ky hi€u cua cudn day va tiép diém.
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Ung dung:

Cuodn day 1a loai tac dong tir xa bﬁng lyc dién tr c6 nhiéu tiép diém, no thuong dugc st
dung dé dong mo cac mach cua thi€t bi nhiét, cudn day di¢n tir, dong co,v.v....Thong thuong doi
v6oi mot cudn day di kém véi cac tiep diem thuong mo va thuong dong tuong ting.

Cac cuon day thong thuong duoc ki hi¢u K1,K2,K3,v.v... cac dau cudn day ki hiéu A1,
A2.

2.1.4.3 Céng tic hanh trinh
1. Céng tac hanh trinh thwong mé

» Ky hi¢u

_,E:,J.

a7
A

e R o

el AN

» Nguyén ly hoat dong :

Khi con lan bi tac dong, ép 10 xo (1) lam tam 10 xo (6) c
dong 1én can day (3) va nang tryc dan huong (9) 1én phia trén. Trén than (2) co gan tiép diém (4)
va (5), trén truc dan huéng (9) gan t1ep diém (8). Khi truc dan huéng bi di chuyen 1én phia trén
thi tiép diém (4) mo s& thanh tiép diém dong va tiép diém dong (5) thanh tiép diém mo.

72



2. Cong tic hanh trinh nam cham

a)Chua cam ng b)Pa cam ting

Cam ung tr trudng trén piston

Céu tao cong tic hanh trinh nam chdm gom mot vo bang thiy tinh bén trong c6 hai cyc 1am bang
Volfram, Bac,v.v... toan by dugc chira trong moi trudong khi nito, khi hidré hoac chan khong.

Pay la loai cong tic hanh trinh khong tiép xuc, trén can day cia xylanh c6 gin mot nam
cham vinh cutru. Khi can piston di chuyén nghia 1a nam cham di chuyén dén cong tac s€ lam dong
mach cua cong tac.
2.1.4.4 Relay thoi gian

1. Role thoi gian tic dong mudn

» Ky hi¢u

» Nguyén ly
Role thoi gian tac dong mudn bao gdm cac phan tir
- Biéntro Rl
- Cudn day K1
- DiotD1
- Tudién Cl

- Dién tré phong dién R2
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- Khi tdc dong S1, dong dién di qua dién tr¢ R1. Diot D1 r}éi song song v&i bién tré R1 khong c6
dong dién di qua. Khi viéc nap dién cua tu dién tang 1én dén lic tu dién C1 phdong dién thi cudn
day K1 s€ co dién.

Dong dién nap cho dén khi cudn day K1 c6 dién tuy thudc vao viéc diéu chinh cta bién tro R1.
Khi diéu chinh R1 c¢6 gia trj 16n thi dong dién di qua s& nho va thoi gian dé nap vao tu s& cang
lau. Va khi bién tro R1 c6 gia tri nho thi dong dién di qua s& 16n do d6 thoi gian dé nap vao tu

dién C1 s€ nhanh.

- Sau khi tha niit nhan S1, dong dién bi ngét va tu dién s€ phong ra diot D1 va bién tré R1
rat nhanh, cudn day K1 sé nhanh chong mat dién.

Dién tré phong dién R2 ding dé giam dién ap trén tu dién C1 khi cudn day bi ngat.
2. Role thoi gian nha mun

» Ky hiéu

» Nguyén ly hoat dong:
Role thoi gian nha mudn bao gdm cac phan tu:
- Biéntro R1
- Cudn day K1
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- DiotD1
- Tudién Cl

- Dién tré phong dién R2

Mg TR

)

13

Khi tac dong S1, dong dién di qua Diot D1 d¢ dén tu dién C1 va cudn ddy K1. Cudn day K1
c6 dién ngay lap ttrc. Sau khi tha ntt nhan S1, tu dién phong nguoc dién vé phia bién tré R1,
dién tréd phong dién R2 va cudn day K1.

Néu bién trd R1 duge chinh véi gia tri 16n thi dong dién qua né s€ nho va 1oi sat trong cudn day
s& phai chd mot khoang thoi gian sau méi chuyén dén dé dong hay mé céc tiép diém.

Dién tro phong dién R2 dung dé giam dién ap trén tu dién C1 khi cudn day bi ngit.
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2.1.5 Phwong phap thiét ké mach dién - khi nén
2.1.5.1 Phwong phap thiét ké mach theo nhip

Vidu 1:

V& mach diéu khién diing mot van dién tir 5/2khong duy tri nhu sau:

I 7HY

+24 % 1 2 3
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‘ A0 A1 “ * *
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Vidu 2:

So sanh hai mach diéu khién ding mét van dién tir 5/2 duy tri nhu sau:
Bang xac dinh vi tri xylanh, cong tac hanh trinh va nam cham dién.

Xylanh A A
congtac hanhtrinh | A0 | Al
Nam cham dién Y1 Y2
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Hinh 2. Mach 6n dinh
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V‘i du 3: Hanh trinh cac xylanh lam vi¢c theo thtr tu sau : A+q B"B A. Hay v& so
dé hanh trinh budc va dung van dién tir 5/2 khong duy tri dé vé mach di€u khién
dién — khi nén

- So d6 hanh trinh buéc

al

bl

b0

- Bang xac dinh vi tri xylanh, cng tic hanh trinh va nam cham dién

Xylanh A" B* B A

Congtachanhtrinh | BO | Al | Bl | A0

Nam cham dién Y1 Y2 0 0

-V& mach diéu khién theo nhip
AR
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Vidu 4 : Hanh trinh céc xylanh lam viéc theo thu tur: A" B" B” A nhu hinh v&.
Hay v€ so d6 hanh trinh budc va vé mach diéu khién dién — khi nén

-So dd hanh trinh budc
al

Xy lanh B -

3 — bl
Do ga kep — Bl

Xy lanh A

b0

Xylanh A’ B” B A

Cong tac hanh trinh A0 | Al Bl | BO

Nam cham dién Y1l Y3 Y4 Y2

-V& mach diéu khién dién khi nén theo nhip
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Vi du 5 : Hanh trinh c4c xylanh lam viéc theo thir ty nhu sau: A"B" A" B™. Hay

ve so d0 hanh trinh budc sau va v€ mach diéu khién dién khi nén:

-So dd hanh trinh budc

-Bang xac dinh vi tri xylanh, cong tic hanh trinh va nam cham dién.

bl

Xylanh A’ B A B
Congtachanhtrinh | BO | Al | B1 | A0
Nam cham dién Y1 Y3 Y2 Y4

-V& mach diéu khién theo nhip.
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2.1.5.2 Phwong phap thiét ké mach dién - khi nén theo ting
Vi du 1: Hanh trinh cac xylanh 1am viéc theo thir ty sau : A* B* A" B,
Hay vé so d6 hanh trinh budc va vé€ mach diéu khién dién — khi nén

-So dd hanh trinh budc.

al

do

bl
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-V& mach diéu khién dién — khi nén theo 2 tang.
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Vi du 2: Hanh trinh cac xylanh 1am viéc theo thit ty sau : A* B* B” A". Hay vé so
dd hanh trinh budc va vé mach diéu khién dién — khi nén

-So @b hanh trinh budec.

al

bl

b0
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-V& mach diéu khién dién — khi nén theo 2 tang.
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2.2 Ky thuat diéu khién bang thiy lrc
2.2.1 Khai niém

Thuy luc hoc (hydraulics) xuat tir goc tir Hy Lap “Hydro” c6 nghia 1a “Nudc” la
mot mon khoa hoc nghién ctru nhiing tinh chét va ung dung cta chét 1ong dé truyén dan
nang lugng va diéu khién cac hoat dong cia cac may cong tac khac.

Chat long sir dung 1am méi trudng truyén dan ning luong pho bién 1a dau khoang, ciing
c6 thé 1a nudc hodc chat 1éng tong hop,v.v....

Linh vuc co hoc chat 1ong lai phan nhanh theo hai hudng nghién ctru: Thuy tinh
(Hydrostatics) va thuy dong (Hydrodynamics).

Thuy tinh hoc Thiy dong hoc
Nghién ciru chat 1ong & trang thai Lién quan dén trang thai dong cua
tinh, gin véi viée truyén luc va ap chat long, vi du nhu ning luong
SUALV.V... cua dong chay,v.v...
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Ung dung nguyén 1y thuy
He th éng truyén din g?;g trong nha may thuy
dau ép (thuy tinh) i

Trong qué trinh sinh t6n va phat trién, con ngudi ludn ¢d ging tim toi, phat minh ra
nhirng may coéng cy, may méc nham giam nhe va giai phong stc lao dong ctia minh. Tir
hon 200 niam trudc, ngudi ta da phat minh ra nhimg dong co nhiét dé thay sirc ngudi dan
dong cac may cong tac.

Nhitng dong co nhiét, turbin hoi nudc, dong co Diezel, dong co dién,v.v ... 1a nhitng
may sinh ra nang luong. Cic may cong tic nhu may cong cu cat got kim loai, may xuc,
may ddo,v.v... 1 nhitng thiét b tiéu thu ning luong. Can phai ¢ sy lién hé, truyén dan
nang luong tir thiét bi san sinh nang luong toi cac thiét bi tiéu thu ning lugng. Sy truyén
nang luong (hay cong suat vi cong dugc thuc hién trong mot khoang thoi gian nao do) co
thé theo nguyén tac co khi, dién hay thay luc.v.v. Bang cach bién d6i ning luong. Vi
du bo chuyén d6i ning luong dién/thuy lyc la mot t6 hop gom dong co dién dan dong
bom thity luc dé san sinh ra cong suit thiy luc va duoc truyén dan t6i cac co cdu chap
hanh nhu xylanh thuy lyc, méto thuy luc cua may cong tac. Tai ddy nang luong thuy lyc
duoc bién doi thanh coéng co hoc dé thuc hién cac chuyén dong: di chuyen ban xe dao,
quay tryc chinh, kep phoi,v.v... Nang lugng trén dudng truyén dan qua mdi phan tir lai bi
ton that boi ma sat va sinh nhiét.

2.2.2  Uu nhwoc diém

2.2.2.1 Uu diém

- Truyén duoce luc 16n véi mot két cau nho gon(Ap suét thuy lyc co thé dat dén 600 bar
hodc 16n hon, véi khi nén t6i da 20 — 25 bar).

- C6 thé diéu chinh v6 cip vé luc, hanh trinh, toc d6 va gia téc chuyén dong

- Pap tng nhanh vdi céc tin hiéu diéu khién va diéu chinh
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- D& dang dé phong qua tai
- Tu boi tron
- C6 thé thyc hién duogc cac chuyén dong thflng déu.
- Lam viéc ém, khong c6 tiéng on nhu hé théng khi nén,v.v...
2222 Nhurge diém
- Nhay cam v&i nhiét do, nhiét 1am thay doi d6 nhét cua dau, c6 thé anh hudng dén céc
chi tiéu k¥ thuét cua hé thuy luc.
- D& 1o ri dau nhét gy lang phi va do ban khu vuc lam viéc.
- Qua trinh 1am viéc dé sinh ra cin ban doi hoi phai c6 thiét bi loc.
- Ton thét cao va hiéu suat thip hon so véi truyén dong co khi.
- Cac bg phéan cua h¢ thong thuy luc (cac loai van, xylanh piston) yéu cau do chinh xéac
ché tao rat cao nén gia thanh thiét bi rat dit tién.

2.2.3 Pham vi irng dung

Vi nhiéu vu diém ndi bat, hé théng thuy luc dau ¢p duoc st dung rong rai trong
nhiéu chung loai thiét bi cong
nghiép.

- Trong nganh  cbng
nghiép ché tao may cong cu,
may CNC cac cuym thuy luc
thuong dugc st dung lam
nhiém vu kep dao, kep phdi,
thyc hién cac chuyén dong tién
dao, dan dong truc chinh, diéu
khién nhiing thao tic cua tay
méy dé tu dong thay dao hoic
thdo va ga kep phoi,v.v...

May phay CNC

- Trong nganh may xay dung st
dung phd bién cac hé théng thuy luc dé
thyc hién nhiéu chirc ning quan trong
trong cac loai xe may nang chuyén, xe
can ciu, may xuc, may dao, xe ép rac,
kich nang ciing nhu ddi voi nhiéu
chung loai xe may cong trinh.

Xe dao dat
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- Truyén dan thay luc ciing dugc st dung phd bién trong nganh cong nghiép
luyén kim va cén kim loai vi du bd phan nap li€u cho 10 cao, thiét bi duc lién tuc,
bd phan diéu chinh truc can,v.v... ching ddm bdo tinh an toan va dg tin cdy cao.

Dan may can kim loai

- Trong linh vuc ché tao may nong nghiép, thiét bi thuy luc dugc st dung dé
nang ha dan cay va diéu khién d¢ sau cua ludi cay, trong cum trg luc tay lai
servo, truyén dong thuy luc cing dugc dung nhiéu trong cac may gat dap lién
hop va may thu hoach mia, may ciy.

May gat dap lién hop

- Trong linh vuc ché tao may nang chuyén,
truyén dan thay luc c6 nhiéu wu diém khi thuc
hién cac thao tdc nang, ha, xoay nghiéng gia
nang, cling nhu st dung trong cdc may khoan,
may xuc, may gat cia cong nghi¢p khai thac mo.

Xe nang hang

- Trong cong nghiép gia cong san phim nhya plastic, str dung xylanh thuy luc dé
thyc hién cac dong tac dong m¢ khuén, ep day nguyén liéu nhya va mo khuon
thao d& san pham O nhing may ép nhua thé hé méi, ngudi ta sir dung van ti 18 dé
thuc hién diéu khién theo chuong trinh.
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May ép nhua
- Thiét bi thay luc con c6 mat trong hau hét cac > nganh cong nghiép nhu dong tau,
ché tao may bay, hoa chat, gia cong ché bién gd, cong nghiép dét soi.. (Vi du cac
xylanh thity lyc nang ha cang, diéu khién cac canh phu khi may bay 1én xudng).
Bai tap ung dung
Bai tap 1
_ Nhing chi tiét can chuyén sang mot day
chuyén khac bang cach nhan mot nat nhan,

xylanh A di ra va khi tha nit nhan thi xylanh A
tu quay ve.

Bai tap 2

Cac kién hang duoc di chuyén boi bang
tai va hé thong diéu khién nhu sau:

Nhéan mét nat nhan, xylanh tac dong mot
chiéu A di vao nhanh dé nhén kién hang va sau
nhan xylanh A di tro ra. Thoi gian di chuyén di
ra cia xylanh la t =0,9s.
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Bai tap 3

Pé udn mot tim thép phang 5x40 thanh hinh L

Nhan dong thoi hai nat nhan, xylanh A mang dau dé
ti€t theo hinh dang theo yéu cau.

Chi can tha mot trong hai nat nhan xylanh A sé& di chu

Baitap4 7 ‘
Chi tiét can di chuyén sang mot day chuyén
Nhan mot nat nhan xylanh A di ra, cubi ha
ta con y€u cau thiét ké thém mot nat ty dong dé
hoac diéu khién ty dong.

Bai tap 5

Céc chi tiét dang tru sau khi gia cong xong & day
chuyén khac can phai dugc kiém tra kich thudc,
duoc diéu khién boi hé thong.

Nhéan mét nat nhan xylanh A di ra véi t; = 0,6s
dong thoi day chi tiét vao bo phan kiém tra, cud
hanh trinh va chd mdt khoang thoi gian t, =1s S¢
d6 xylanh A ty dong quay tro vé véi thoi gian
t;= 0,4s.

Chu trinh duoc diéu khién ty dong va yéu cau k
hét phoi dé kiém tra thi chuong trinh tu dimg lai
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Bai tap 6

M&ét tim nhya can dugc ¢p hai mép lai voi
nhau bang hé thong diéu khién.

Nhén mét nat nhin xylanh tac dong kép A
di ra mang dau gia nhiét, luc tdi da cua xylanh
cho phép & ap sudt 4 bar (voi ap suit nay tAm
nhia khong bi hu), khi xylanh dén cudi hanh
trinh va dat ap sudt p=3 bar thi xylanh A ty quay
trd vé két thiuc mot chu trinh.

Tuy nhién & ddy ngudi ta mudn thyc hién
chu trinh ty dong, nghia la sau khi thuc hién mot
chu trinh, xylanh A chd mot khodng thoi gian t; =
2s, ty dong tiép tuc chu trinh.

Nhu vay trong so d6 s& c6 hai nit nhan:
tung chiéc va ty dong.
Baitap 7

Mot hé théng ¢ép rac sinh hoat duogc diéu
khién nhu sau:

Hé théng gébm 2 xylanh, nhdn mot nut
nhan Xylanh tac dong mot phia A di ra, dén cubi
hanh trinh thi xylanh tic dong hai phia B tiép tuc
Bai tap 8

Mot chi tiét can khoan mét 16 khoan va
duoc di€u khién boi hé thong diéu khién sau:

Céac chi tiét duoc dat trong mot gia do,
nhan mot nit nhan xylanh tac dong mot phia A
di ra day chi tiét vao vi tri gia cong dong thoi
cling kep chat chi tiét, sau do xylanh tac dong
hai phia B dugc gan v6i dau khoan di ra cham
dé thuc hién cong viéc chuyén dong chay dao,
cubi hanh trinh xylanh B tu quay vé nhanh , sau
d6 xylanh A quay vé dé thao kep va cudi cing
xylanh tac dong mot phia C s& di ra day chi tiét
vira thyc hién xong vao thung dit ké bén va
hoan tt mot chu trinh.
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Bai tap 9 )
Chi tiét can khoan 2 16 giong nhau duogc
diéu khién bé hé thong sau:

Chi tiét dugc dung trong gia dd,
sau khi nhan nat Start xylanh tic dong hai
phia A di ra ddy chi tiét vao vi tri gia cong

ddng thoi chi tiét cung duogc kep chit, xylanh B
duoc ga"ln véi dau khoan di ra thuc hién chuyén
dong chay dao, cudi hanh trinh tu quay ve,

sau do xylanh C dira dé di chuyén chi tiét sang vi tri thir hai, lic nay xylanh B lai di ra de
khoan 16 thir hai, cudi hanh trinh xylanh B quay v€, xylanh C di vao d€ tr¢ vé vi tri ban
dau (10 khoan thtr 1). Cuoi cung xylanh A di vao d€ thao kep hoan tat mét chu trinh.,

Bai tap 10

MOt chi tiét can khoan 4 15 giéng nhau, duogc diéu khién bai hé théng sau:

Chi tiét dugc dat vao bang tay, nhan nat Start xylanh A mang dau khoan sé& di ra
thuc hién chuyén dong khoan 10 thtr 1 cudi hanh trinh quay tro ve.

Xylanh B di vao dé di chuyén chi tiét sang 16 khoan thir 2, xylanh A di ra thuc
hién khoan 156 khoan thtr 2, lui vé, xylanh C di vao, dé di chuyén chi tiét sang 16 khoan
thi 3, xylanh A di ra thuc hién khoan 16 khoan tht 3, lui vé, xylanh B di ra, dé di chuyén
chi tiét dén 18 khoan thir 4, xylanh A di ra thuc hién khoan 18 khoan thir 4, lui vé, xylanh
C di ra dé tré vé vi tri ban dau. Hoan tit mot chu trinh.
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