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LOI GIOI THIEU

Pé dap tGng yéu cau giang day chuong trinh dao tao nghé Pién tir
cdng nghiép cling nhu viéc cung cap tai liéu gitp cho sinh vién hoc tap, khoa Dién
-t chiing t61 d4 tién hanh bién soan gido trinh “ Piéu khién thuy luc ”
Giao trinh nay gitp cac ban c6 thém k¥ néng:
- Thiét 1ap dugc so d6 hé théng didu khién truyén dong thuy lyc theo yéu
cau dit ra cho nhitng thiét bi cong nghé don gian, dién hinh.
- Thiét ké va lip rép duoc céc mach thiy luc, dién — thity luc co ban;
- Véan hanh dugc céc tram thiy luc trong cong nghiép.
| Py 1a cong trinh duoc viét béi doi ngfi giéo vién dd va dang cOng téc tai
truong TCN KTCN Hing Vuong cung voi sy gop y va phan bién ctia cac doanh
nghiép trong linh vuc lién quan, tuy vdy, cudn sach chéc chin vin khéng

tranh khoi nhiing khiém khuyét. Chiing 61 mong nh 4n duogc ¥ kién déng gép ctia
ban doc dé cubn sach duge hoan thién hon trong 14n t4i ban.

Xin tran trong gidi thiéu cling ban doc!

Quin 5, ngay . - thang \ ndm 20/5
Bién soan
Lé Bio Khanh
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-
GIOI THIEU VE MO PUN

Vi tri, tinh chat ctia mo6 dun

- Vi tri: M6 dun dugc bo tri hoc sau cac mén hoc, md dun k¥ thuit co sé va
cac md dun chuyén moén nghe....

- Tinh chét: La md dun tw chon trong chwong trinh dio tao nghé Pién tir cong
nghiép. ‘ :
Muc tiéu ctia mo dun _
Sau khi hoc xong mé dun nay ngudi hoc cé nang luc:

. - Thiét 14p duoc so dd hé thdng didu khién truyén dong thuy luc theo yéu
cau dit ra cho nhiing thiét bi cong nghé don gian, dien hinh.

- Thiét ké va 1ap rap duoc cac mach thiy luc, dién — thiy luc co béan;
- Van hanh dugc cac tram thiy luc trong cong nghiép.

- Ung dyng hé théng didu khién PLC dé didu khién 1 s6 mach thiy luc thong
dung. |

- Tim va khéc phuc duge céc 18i trong hé théng thuy luc.

- Thyc hién ding cac quy téc an toan trong van hanh, bao dudng cac thiét b
cua hé thong truyén dong thuy luc.

- Cht ddng, sang tao va an toan trong qua trinh hoc tap.
Noi dung ciia mé dun
1. Bai mé diu
Thiét bi cung cip va xir Iy dau _
Cac phén tir thuy luc, dién - thuy lyc thong dung
Lép dat hé théng thuy luc, dién — thily luc trong cong nghiép
Tim va stra 181 trong hé théng thiy luec.

Ung dung PLC trong diéu khién dién — thiy luc.

A o

Céc mach thay luc, dién - thuy luc ung dung.
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Bai m& dau
GIOI THIEU HE THONG PIEU KHIEN BANG THUY LUC

1. Tong quan vé hé thf")ng thiy lwe
1.1. Giéi thiéu vé hé théng thiiy lwc

Hgé théng thuy luc (Hydraulic systems) duogc stir dung nhiéu trong nganh ché
tao may hién dai va trong cdng nghiép 14p rép. Ngoai ra, cong nghé thuy luc con
duoc tng dung trong mét s6 linh vure dac biét khac nhu hang hai, khai thac ham
mé, hang khong... :

Trong hé théng thuy luc, chét 16ng c6 ap suét dong vai tro trung gian truyén
luc v chuyén dong cho: may céng nghé. Qua trinh bién ddi va truyén tai ning
lwgng dugc mo ta trén hinh 1.2.

Thigt bi & khign

Bién ndng v Chit long ¥ Lure, chuyén

hoc cd néing ’cé.a’pmg_tl HE théing G da TN vy
- ' e LT L {8 thing oy dén, ’ Cor tdu chig handy 321
: Bom thiy lytc che valve disy khidn| Syingder, Mobar '

Chat long i
Hinh 1.2

Cac rng dung co ban cua thuy luc c6 thé chia thanh hai linh vuc chinh:

Thiét bi thuy luc di chuyen (Moblle hydraulics): di chuyén bing banh xe
hodc duong ray. Phén 16n trong sb nay ¢ dac trung 1a st dung cac van thuong
duoc didu khién bang tay .

Thiét bi thuy luc cb dinh (stationary hydraulics): lam viéc 6’ mot vi tri cb
dinh, do d6 thuong st dung cac van dién tir két hop véi cac thiéet bi diéu khién dién
tr hién dai. _

* So sanh cdng nghé thuy luc véi cac dang khac:

Xét vé vai tro tao ra luc, chuyén dong va cac :cin hiéu, ta so sanh 3 cong nghé
thuong st dung: dién, khi nén va thuy luc. Co6 thé tham khio bang sau (Bang
1.1). ' ‘
1.2. Uu nhwoc diém ciia h¢ thong thuy Iue

Qua bang so sanh, c6 thé tom tit cac uu diém va nhugc dlem quan trong
cua cong nghé thuy luc:



% Mot sd vu diém quan trong:

e Truyén dong cong suét 16n voi cac phan tir 6 kich thude nhé

o Kha nang diéu khién vi tri chinh xac

e C6 thé khoi dong véi tai trong ning

e Hoat dong ém, tron khong phu thudc vao tai trong vi chit l1éng hau nhu

khong chiu nén, thém vao d6 con stt dung céc valve diéu khién luu lugng
e Vin hanh va dao chiéu ém a.

e Diéu khién, diéu chinh tot.

Bang 1.1

Wery high Tarces can be realized.

high system pressuve of up o 500
kar, ey Targe fortes can be
geseeated F « J0D0 RN,

Electricity Hydeautlcs Preumsatics
Leakage Contamenatiosn o disadvantages apart fom
eriergy loss
Environmental Risk of explosion in certain areas, Semsitivein cose of femperplure
inflignces ingensitive o fediperature. Hesetuaseon, sisk of fire n case of insedsitive o temperatiure.
: leakage.
Energy stomge Difficult, only in small quantities Limited Easy
using batliries,
Engrgy transmission | Unlimibed with power loss. Up 10100 m, Hpte 1000 m,
B et w0 2 6 eunfs, oo rafe v = 205~ 40 s,
signal speed up o 1000 ays. signal speed 20 - 40 ms.
Dperating spesd v T mifs ¥ 15 mfs
Power supply 2osts Low #igh Very igh
b4 ¥ 35
Liar matian TRl s vxpeaeior, Small Simple wiing vylinders, gond spied  Smiple using eylinders, Bmited
forees, speed repulation only congeol, very lasge Fosas, bssges, speed aatremely, load-
postibie at great st : dependent,
Fotary motion Simgle and powstful, Simple, higl turoiag mamest, low Simple, inefficient, high speed.
spoed,
Positioning accuracy | Procision to =1 pisand sasier to Precision of upto «f provcgn be Without jo s change predision of
ahieve achisved deperaling on 1510 mm possible.
expenditiire,
Stability Very goad walues can Highs, sinte nifis amosg Eow, ir 15 Somprissible.
uaing amechanigal lisks. intormpress ble, i addition, the ’
pres sure fovel is considerably
highee than for progmgics,
Frftas ot assresndable, Prosectid againgt overload, with Pratected apainst averload,

fosces limited by preusmatic
predtars and cplinder diameter

4 Fo30kNate ba.
40000




& Mot sb nhugc diém quan trong:
e o6 thé gy ban, 6 nhiém mbi truong.
e Nguy hiém khi gin lira.
e Nguy hiém khi 4p suit vuot qué mitc an toan (dac biét voi 6ng dan).
e Hiéu suét thip |
1.3. Céu tric ciia hé thong thiy lwc

Heé théng thuy luc, cling giéng nhu he théng dién — khi nén, duoc chia thanh
ba phan chinh:

Phan nguon thay luc ( Power supply section) nén chét 16ng (dau) dén ap suit
nhét dinh. Thiét bj chinh gdm dong co M ( dong co dién hodc dong co bt trong)
din d6ng bom, chiing thuc hién viéc bién dbi dién nang hodc co néng thanh néng
lu'orng thiy Iyc tich lity trong chét 1ong c6 ap suét. Trong khéi nay con phai ¢ cac
thiét bi nhu van an toan, van diéu ap, dung cu chi thi..

Phin diéu khién thuy luc (Power control sectlon) diéu khién, duy tri huéng
chuyén dong, gia tri lyc tac dong cla cac phﬁn tir din dong, gém cac van dién tur,
van diéu chinh Iuu lugng... cac phén tir diéu khién nhén cac tin higu diéu khién tir
khau signal control section thudng gém cac phin tir cip tin hiéu dau vao (signal
input) va cac khau xir ly tin hiéu (signal processing)

Phan céc co cAu din dong ( Drive section) nhu sylinder, motor thuc hién

bién dbi ning luong thuy lue ( giai phong ap suat chét 1ong) thanh co ning dan
ddng cho cac thiét bi cong nghé.

Drive ssction
Hyde power section
Drbew section
Poiwr
control
saction
mtarfam

Signal contrel section

Piver

%
Y Stgeal

contenl
section § autpat
H
&
Power supply
- Povess supply saction
Tontrol energy supply section

Hinh 1.3



2. Cac dinh luat va don vi do lwdng

Thuy lyc hoc 1a khoa hoc vé luc va chuyen dong dugc truyén béi méi truomg
chét 1ong. N6 thuoc v& linh vie co hoc chét 16ng (Hinh 1.7).

Su khac b1et gifta Thuy tinh - Thuy déng luc hoc:

Thuy tinh c6 lyc tac dung bang ap suét chét 16ng nhan véi dién tich tac dung

va thuy dong c6 luc tic dung bing khdi lugng chét 16ng nhén véi gia tdc dong
chay.

Hydro-machanics
Co hoc chdt ldng

1
[ l

Hydrostatics Hydrodynamics
Thuty fink ~ Thuy dfng luc

o

i

Force effect through
Force effect through mass accelaration
- pressure area

F=PAN] Hinh 1.7

2.1. Ap sut thuy tinh Ps:
Ps =h. p. g = [N/m?] =[Pascal]
Trong d6: - Ps 13 ap sut thuy tinh ( hydrostatics pressure)
" h chiéu cao c6t nudc [m]
p ty khéi cua chat 1ong [kg/m’]
g gia tbc trong trudmg [ 9.8 m/s?]

Ap sudt thuy tinh khong phu thude vao hinh déng ctia binh chira ma chi phu
thudc vao chidu cao cot nude va ty khdi ctia chét 16ng.

Trong cong nghé thuy lyc, cac cong thirc tinh toan va céc s6 liu k§y thuét
ctia thiét bi, ngudi ta déu ding 4p suét thuy tinh va tir 46 goi tit 1a 4p suét P.
Vidu vé ap suat thuy tinh (Hinh 1.8)
Reservoir: h=15m
p = 1000 kg/m’
g=9.81mfs’ = 10m/s’

mkgm

pe=h-p-g=15m-1000 —= 3 10-~15{3000 ~1EGODO——-

Po =150 000 Pa = 1,5 bar

F =P.A |N]

Hinh 1.8
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-Trén hinh 1.9 m6 t4 quan h¢ luc - dién tich va ap sut, vi du d8 nang chiéc
0t6 c6 trong luc tuqng duong 150.000N, ngudi ta st dung ngudn thuy luc c6 P =
75bar. Vay piston can phai c6 dién tich A= ?.

A=E = 150000N _ g g0z Nm? _ 0,002m? = 20cm?
P 75.105Pa N

2.2. Truyén hye ( Power transmission )

Theo dinh luat Pascal, trong binh kin, ap
suat & moi diém cé gia tri nhu nhau; lyc tac dung ty 1€
thuén vé1i dién tich bé mat tac dung theo cong thire:

F=P.A [N]
do vdy hinh dang cta binh chira khéng c6 y
nghia. Trong hinh 1.10

,tacd Pi= Po.

Do d6 chi can mdt lyc nhd F1 cé thé thuc hién mot
cdng viéc v6i luc 16n hon Fz thong qua moi truong
chat 1éng c6 ap suat.

Tix cac cong thic: Pi=Fi/A1 ; Pr=FJ/As

suy ra: A
F=5F)
A2 Hinh 1.10

Hay hé sb khuéch dai luc 1a: Ay/A;
2.3. Luu lwgng

Trong thuy lyc hoc, luu Iuvgng chét long dugce ky hiéu 1a Q |

v
Q=—
S
Q = Luulugng [m*/s]
V = Thitch  Im’]
t = Thaigian [s]

2.4. Phwong trinh dong chay lién tuc

Q=A v
Q = Luulugng [m*/s]
v =TGcdd ding chay [m/s]
A = Tiét dign ngang [m’]
B)6i vdi dong chay lién tuc, ta cdn ¢ 1 Arvi=Azwe =const
Hogc = 9— hay ¥ =g

y . A
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Bai 1: THIET BI CUNG CAP VA XU LY DAU

1. Cung cép niing lwong déu ép

Trong hé thdng di€u khién thiy lyc ngudn ning lidng duge diing d€ hé hoat dong 13
ddu ép. P& cung cip niing ludng cho hé thdng didu khién thudng si dyng thiét bi bom dén.

Bom diu 12 mot phdn tif quan trong nhét ctia hé théng di€u khién thiy lyc, dimg aé
bi€n cif ning thiinh ning lugng ciia diu. Nhitng théng s§ cd bin clia bom 13 Ivu higng va
4p suft.

Luu lugng ctia bom vé 1§ thuyét khdng phy thudc vio 4p suit (it bdm ly t8m), ma
chi phu thudc vio kich thirde hinh hoc va viin toc quay ciia n6. Nhug trong thie € do sy
rd 1 qua khe hd giita khoang hit va khoang dy, giifta khoang d8y vdi bén ngoai nén luu
luigng thitc t€ cita bom nhod hdn luu lugng 1§ 1§ thuy&t va gidm ddn khi 4p sudt ting.

1.1. Cac loai bom
1.1.1. Bom banh ring
Bom banh ring ¢6 két cAu nhu Hinh 1.11

Ki hiéu

Budng hit A hinh-1.11 Nguyén ly lam viéc bom banh ring

Nguyén Iy 1am viéc clia bom bénh ring 12 sy thay d8i thé tich: khi thé tich cfia budng
hiit (A) ting, bom ddu hit, thfc hién chu k¥ hit; va khi thé tich gidm, bom ddy diu ra
budng (B), thuc hién chu ky nén, N&u trén dudng di cia diu ta dit mét vit cdn thi diu s&
bi chiin lai tao nén mét &p suft nhét dinh phu thuedc vao d6 1dn cda sifc cdn vi k&t ciu cha
bdm. '

Luu lugng bom bidnh ring duge tinh theo cong thifc:

_ 2rdm.zbn e 2 3
Q= oo My ,[]f ph] (2.3)
Trong do:
m~ md dun ctia banh rdng | [em];
' d — duomg kinh vang chia bdnh ring [em];
b~ bé réng banh rdang [em];
n— 56 vong quay trong met phiit [em];

A5
- 86 rdng;

7 — hidu sudt thé tich.



1.1.2. Bom canh gat

Bom cinh gat dgc diing r6ng 181 hdn bom bénh ring do 6n dinh vé huu lugng, higu
sudt thé tich cao hdn.
Luu higng bom c6 th€ thay di biing cich thay d61 46 1&ch tam.

Budng Stato

hinh 1.12 Bom cdnk gat tdc ding don

Luu lugng ciia bom cdnh gat tdc dong mot k¥ nhiéu cdnh dugc tinh theo cong thifc:

_ 2mdb.ne | - 24
| =00 [1/ph] )
Trong do:

d— Duong kinh stato - [em];

b~ Chiéu réng cdnh gat [em];

e~ D léchtdm [em];

— S6vong quay ciia réto  [vong/phit].
1.1.3. Bom pit tong

Bom pit tong cd khd niing lam kin t5t hon so vdi bom cénh gat vi binh riing, bdi vy
bom pit ting duge sit dung rong rai trong hé théng thity Iic lam viéc & 4p sudt cao. Phy
thufc vio vi trf clia pit tong 61 v6i 16to, c6 thé phan biét chiing thinh bom hudng kinh va
hudng tryc. |
1.1.3.1. Bom hwéng kinh |

Bom ddu pit tdng hudng kinh c6 cdc pit thng chuyén dong hudng tim vi truc quay
ctia rato, Tty thude vio s pit tong ta o6 Tun lugng khdc nhau (hinh 2,12).

g b N

Hinh 2,12 Bom piston hudng kink
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L lugng bom hudng kinh duge tinh theo cong thic:

32

=" 7 hinl0® [/ ph] (2.5)
Trong do:
d — Dupng kinh pit tong [cm]:

h— Khodng chay pit tong, h=2e = (1.3~ 1.4)d ; e : d3 léch tdm [cm];
i~ SO pit téng; ,
n- 86 vong quay ca réto trong mét phiit.

1.1.3.2. Bom hwéng truc

Bdm pit tong hudng tryc 1 loai bom ¢4 cdc pit téng d3t song song vdi truc 1dto va
dugc truyén biing khdp ndi vdi tryc quay cla dong co dién (hinh 2.13 ). Bdm pit ting
hudng truc ¢6 vu diém 13 kich thudc nhd gon vi hiu hét du chinh Iuu duge nhd diéu chinh
géc nghién cla k€t ciu dia nghién § trong ham.

Hinh 2.13 Bom pit téng hudng truc

Luu lugng bom hudng true duge tinh theo cong thifc:

2

D.intga.10” [1! ph) (2.6)

Qg= 2
Trong do:
d — Dudong kinh pit téng [em];
D — duiomg kinh trén do phén bd cdc xy lanh [cm];
i ~ 8§ pit téng;
n— 58 vong quay cia tryc rto [ve/phl;

o - géc nghién ciia réte vdi truc quay [d5].
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2. Bé dau
2.1. Nhiém vu

Cung cp ddu cho hé théng lam viée theo chu trinh kin ( ¢Ap vi nhin diu (,h.:ly vé).
Gidi tda nhiét sinh ra trong qué trinh bom ddu 13m viéc,

Lihg dong cdc chit cin bd, dd bdn trong qué trinh lam vige.

Téch nude.

2.2. Chon kich thuéc bé dau

D#&i voi bé diu di dong, thé tich duge chon nhyt sau:

V=15.qy
Déi vdi loai bé ddu cf dinh, thé tich bé ddu duge chon nhu sau:
V=(3,0-50).q
Trong do: V [lit] ; qy [it/phiit]

2.3 Két ciu ciia bé dau

Hinh 2.14 m6 3 bd ngudn cung c&p ning lugng diu. Khi dong od (1) c6 dién, ham
diu Tam vige, ddu duge hit 1én qua qua 8ng hit (15) ¢Ap cho hé théng diéu khién qua cita
ap (5), ddu xé dugc cho vé Tai thimg (11) qua cita (8) qua bj loc (16).

i 1 15 1
Hinh 2.14 K&t cdu b ngudn diu



12

Déu thudng dugce d vao thimg (11) qua mdt clfa (10) b8 trf trén ndp bé loc v& o6 thé
ki€m tra mitc ddu dat yéu cAu nhi mét diu (9).

Quan sét 4p sufft clia bd ngndn diu bliing déng hd dp suft (7). Gid tri dp suflt gidi han
clia ngudn duge di€u chinh biing van an toin dp suit (6).

2.4. Xir Iy dau

Trong hé thong diéu khién thiy lyc, viéc xi 1§ ddu thudng diing d&n bd loc diu.

Hinh 2.15 13 cdc b loc véi cdc kich thudc va ching loai khic nhau. Trong qad trinh
Tam viéc khong trdnh khéi ddu bi bin do cdc chit bin dudc tzo ta tif bén ngodi hay bin
thin cfia né. Nhitng chit bdn niy a4 giy ra hién tugng ket céc khe hd, cdc ti€t dién dong
chiy 1am 4nh hudng rit 1dn dén sy n dinh hoat ddng cfia hé thdng v hu héng. Do d6
trong hé théng diu ép ta thudng gin cic bd loc diu dé ngiin ngita chit bin thim nhip vio
bén trong cic cd cAu, phin v diu ép.

Bd loc diu thuding dit & ong hiit cia bom diu. Trudng hdp cin diu sach hon, dit
thém mdt bd nita § cilfa ra clia bom, vi mot & Sng x4 clia hé thng diu ép.

Luu higng chiy qua bé loc diu, ta diing cong thic tinh luu ligng qua Tudi loc:

Q=ﬂrf@£ [/ ph] (2.9)
Trong dé: !
A ~ dién tich toan b bé mdt loc [em?];
Ap - higu dp cia bg loc (dp = p2- pr) [bar];
i1 - dj nhdt dong htc ciia ddu [PL
@ - hé 56 loc, diic trung cho hiong ddu chdy qua b6 loc trén don vi dign tich
v thévi gian [l/em®.ph].

Tity thudc vio dde diém cida b loc, cé thé 18y o = 0,006 - 0,009,

Hinh 2.15 Bé lgc
= Mpt s& cheh Lip bd loc ddu trong hé thing
Tity theo y&u cau chét lugng cha ddu trong hé thong diéu khién, ma ta c6 thé 14p cic
bé loc din & cdc vi tri khdc nhau (hinh 2.16).



