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NGUYEN NGOC PHUONG
HUYNH NGUYEN HOANG

HE THONG BlEU KHIEN
BANG THUY LUC

(LY THUYET VA CAC UNG DUNG THUC TE)

(Tdi bdn lan thit hai)

NHA XUAT BAN GIAO DUC



LOI GIOI THIEU

@uﬁn séch nay la mét tac phdm chudn, cdn dugc dua vao thu vién séch

chuyén mén cia méi gido vién day nghé, ky thut vién va ky su. Cubn sach Hé
théng diéu khién bang thiy Iyc /a phdn b6 sung tiép theo cho cudn Hé théng
diéu khi€n bang khi nén di dugc xu4t ban.

Cé hai cubn sdch la mét phan két qué cia nhiéu ndm dai hgp tac khoa hoc
ky thuét gida GTZ (T6 chic hdp tic khoa hoc ky thudt — CHLB Duc) va Viét
Nam.

Ching t6i té long biét on nhiing kién thdc chuyén mén va sy t&n tdm Iam
viéc cla déng nghiép chung t6i, Tién si Nguyén Ngoc Phuong va Thac s Huynh
Nguyén Hoang. Qua ddy chung t6i chan thanh cdm on Ban Giam hiéu Trudng
Dai hoc Su pham Ky thuét, thanh phé H6 Chi Minh da tao diéu kién 6t d§ hoan
thanh cuén sach, mad ra trién vong cho sy hgp téc 16t dep vdi GTZ trong thdi gian
tdi. :

Ky thudt Iuu chdt Ia mét trong nhing ky thuét then chét trén con dudng tién
dén céng nghiép héa & Viét Nam. Diéu khién bang Iuu chét - thiy Iyc ciing nhu
khi nén c6 thé thdy trong cdc may méc va quy trinh sdn xudt ty déng dé tiang
nang sudt va gidm nhe suc lao déng cia con ngudi. N6 dugc ung dung réng rai
trong céc linh vyc sdn xudt néng nghiép, nganh ché bién thuc phdm, nganh ché
bién gé, co khi, xdy dung, ky thudt dién...

D06 la y nghia chinh cla bé sach nay.

TP. H8 Chi Minh, ngay 07.08.2000
C&8 vén dy én GTZ

/ .

ALOIS MAILLY



LOI NOI DAY

711 déng héa qua trinh san xudt va tu déong héa qud trinh cong nghe la
yéu cdu buc thiét ctia qué trinh chuyén tiép tit cich mang khoa hoc - ky thuat
sang cdch mang khoa hoc - cong nghé tit nita cudi the ky 20 va tu dong héa cong
nghé cao cda th& ky 21.

Pé thuc hién céng nghiép héa va hién dai héa nén kinh t&€ Viet Nam trong
tuong lai t&i thi trinh d6 c6ng nghé ctia sdn xudt phai dugc dénh gid bang chi
tiéu cong nghe tién tién va tu dong héa. Chi tiéu cong nghe tién tién va tu dong
héa dugce thé hién qua trang thiét bi, mdy méc, cong cu va ky thuat diéu khién
né dé ty dong héa qud trinh sdn xuat.

Véi muic do tu déng cla thiét bi, chat lugng ché tao cao, ma cu thé la do
chinh xdc cao, d6 tin cay 16n... thi cdc mdy va cum két cau dugc dung la truyén
déng co khi - thiy luc - khi nén - dign. Céc théng tin truyén dudi dang céc ning
luong d6 phdi 1a tin higu tuong tu, nhi phan va tin hi¢u s, duge xit 1y véi van
t6c nhanh.

Nhiing trang thiét bi trinh dé cao nay, da dudc chuyén giao céng nghé vao
Vit Nam mot phdn va trong tuong lai s& con ti€p tuc phat trién. Van dé dugc
khai thédc t6i uu, thich nghi, hoan thién va md réng, dé dam bdo qud trinh san
xudt 6n dinh cé hi¢u qud kinh t&, ¢6 sitc canh tranh thi trudng, thi doi héi phai
¢6 kién thitc méi vé tu dong hoéa.

Truyén déng thiy lyc lam viéc véi cong sudt cao va tdi trong ldn, yéu ciu
khéng gian 1dp rdp nhd, d& dang diéu chinh nhanh chéng va chinh xdc. Xilanh
thiy Iuc cé k&t cdu don gidn va hiéu qud kinh t&€ hon so véi céc truyén dong co
khi khéc. Su két hgp ctia nhiing vu diém nay md ra mét pham vi ding dung réng
rdi cho thiy luc trong nganh cd khi ché tao may, co khi dong luc va nganh hang
khong.

Cuén sach Hé thong diéu khién b&'ng thiy lirc dugc soan thdo cho céc d6i
tugng sinh vién cta cdc trudng Dai hoc Su pham Ky thuat, Pai hoc Ky thuat, céc
trudng Cao ddng Ky thuat, cc ky su va gido vién day nghe.

Cubn sach gdm cé 10 chuong va phan phu luc. Trong gidng day dé c6 he
thong, c6 thé chia cuén sach thanh 2 phan (2 modul):

— Phdn 1 : HE THONG PIEU KHIEN BANG THUY LUC (chuong 1+ chuong 4);

— Phén 2 : HE THONG BIEU KHIEN BANG PIEN-THUY LUC (chuong 5 + chuong 10).



Phin thi nghiém xdc dinh dic tinh céc phin tu thdy Iuc va céc vi du iing
dung dugc thyc hién tai Phong thi nghiém didu khién thiy Iuc, Trung tam Viét -
Biic, Trudng Pai hoc Sut pham Ky thuat, TP. H6 Chi Minh.

Cubn sdch trinh bdy mét cach c6 he th6ng kién thitc vé linh vitc thay luc,
dién - thiy luc, tf cdc khdi ni¢m cd bdn dén céc phuong phép thiét k& diéu khién
bing thiy Iuc méi nh4t hign dang \ing dung tai CHLB Bric.

D& cubn séch "He théng diéu khién bing thiy luc” duge hoan thanh, céc téc
gid xin chin thanh cdm on Hing FESTO, dic biét 1a 6ng Tién si Nader Imani,
Trudng phong Dy dn quéc t& - khu vuc chiu A da cung cdp tai lidu trong qua
trinh viét.

Cdc tdc gid cdm on chuyén gia Alois Mailly, c6 van cho T8 chic hop téc
khoa hoc va ky thuat (GTZ), CHLB Puc tai Viét Nam da dinh hudng va cung cdp
théng tin ky thuat vé h¢ théng didu khién bing thiy luc dé thuc hién viét cudn
sach nay.

Céc tdc gid cdm on Ky su H8 Vinh An, trudng Bé mén Co khi, Trung tam
Viét - Puic, Trudng Pai hoc Su pham Ky thuat, TP. H8 Chi Minh cOng tac trong
qud trinh thyc hién cdc bai thi nghi¢m vé “Van thiy luc tuyén tinh”,

Céc tdc gid dd lam viéc véi mot tinh thin khin truong va tradch nhiém, song
qué trinh bién soan khong tranh khéi thi€u s6t, mong nhan duge § kién phdn héi
tit ban doc d€ hodn chinh cuéh sich nay trong lin xu4t bin ti€p theo.

Thut gop y xin gdi vé Khoa Co khi Ché tao m4y, DT: 8 960986 hoic Trung
tdm Viét - Puic, BT: 8 964575, Trudng Pai hoc Su pham Ky thuat, TP. H8 Chi{
Minh va Chi nhdnh Nha xud't ban Gido duc, 231 Nguyén Vin Cit, Q.5, TP. H
Chi Minh,

Thanh phé” H6 Chi Minh, thing 07 nadm 2000
CAc TAC GIA



CHUONG 1

CO SG LY THUYET

1. NHONG UU PIEM VA NHUQC PIEM CUA HE THONG PIEU KHIEN
BANG THUY LUC
1. Uu diém

- Truyén dugc céng suat cao va luc 16n nh¥ cdc co cdu tuong déi don gidn, hoat
dong véi do tin cay cao nhung doi héi it vé chim séc, bdo dudng.

— Diéu chinh duge van téc lam viéc tinh va khong cdp, dé thuc hién tu déng héa
theo diéu kién lam viéc hay theo chugng trinh cho sin.

- K&t cdu gon nhe, vi tri cha cdc phan t& ddn va bi ddn khéng 1& thudc véi
nhau, cdc b phan néi thudng 1a nhitng dudng éng dé& d6i chs.

- C6 khé niéng giam khdi lugng va kich thuée nhd chon 4p suat thiy luc cao.

- Nho quédn tinh nhé ctia bom va déng co thiy lue, nhé tinh chiu nén ctia dau
nén c6 thé sit dung & van t6c cao ma khéng sg bi va ddp manh nhu trong trudng hgp
co khi hay dién.

- D& bién déi chuyén dong quay cta dong co thanh chuyén dong tinh ti€n cla
¢o ciu chdp hanh.

-~ Dé dé phong qud tdi nhd van an toan.

— D& theo dai va quan sat bing 4p k&, k& ca c4c hé phic tap, nhiéu mach.

-~ Tu déng héa don gidn, k& ci céc thiét bi phic tap, bing cach dung céc phén
tl tidu chudn héa.

2. Nhugc diém

- M4t mét trong dudng dng dan va rd ri bén trong cdc phan td, 1am gidm hiéu
sudt va han ché& pham vi sit dung.

- Khé gitt dugc van tdc khéng d8i khi phu tdi thay ddi do tinh nén dugc cha
chat 16ng va tinh dan héi ctia dudng 6ng dén.

-~ Khi méi khéi dong, nhiét do cia hé théng chua 8n dinh, van téc lam viéc
thay déi do d6 nhét ciia chat 16ng thay ddi.



I1. DINH LUAT CUA CHAT LONG

1. Ap suit thiy tinh

Trong céc chat 1dng , 4p suat (4p sudt do trong lugng va ap suit do ngoai luc) tdc
dong 1én mdi phan t chat léng khéng phu thudc vao hinh dang thung chua, xem
hinh 1-1 va hinh 1-2.

Hinh 1-1 Ap sudt thay tinh
Tai hinh 1-1 d, ta c6: ps = h.g.p + py

F
Tai hinh 1-1 e, ta cé: py = b

F F, Y PR
Tai hinh 1-1 f, ta c6: KE" =pp = A; va f 3 __Alz. < _F]z

Trong d6: p - khéi lugng riéng cia chdt long;
h - chiéu cao ciia c¢ét nudc;
g - gia téc trong truong;
ps - dp sudt do luc trong truong;
pL - dp sudt khi quyén;
pr - Gp sudt cia tdi trong ngodi;
A - dién tich bé mdt tiép xic;

F - tdi trong ngoai.



Hinh 1-2 Khuéch dai ap sudt

2. Phuong trinh dong chay lién tuc (hinh 1-3)

Luu luong chay trong dudng 6ng tif vi tri 1 dén vi tri 2 1a khéng d6i. Luu lugng Q
cha chAt 16ng qua mit cit S cha 6ng bing nhau trong toan éng (diéu kién lién tuc).
Ta ¢6 phuong trinh dong chdy nhu sau:

Q = S.v = Hing sé
v6i v 12 van t6c chdy trung binh qua mét cit S.
Trong dé:
Q - luu luong dong chay tai vi tri 1
va UE tri 2 [m?]s]
v; - vdn téc dong chdy tai vi tri 1 [m/s]
Vg -vdn fcfc dong chdy tai vi tri 2 [m/s]

A, - tiét dién dong chady tai vi tri 1 [m?]

A, - tiét dién dong chdy tai vi tri 2 [m®]
Né&u tiét dién chdy la hinh tron, Hinh 1:3 Dofig chay lién tuc

ta viét dugc nhu sau:

2
vy -dl.ﬂ:= Vz_d;'n
4 4

Van téc dong chay tai vi tri 2:

d} d,

Vz:Vl.EE =V;- -&;

Trong d6 : d;,ds la duong kinh 6ng tai vi tri 1 va vi tri 2.



3. Phuong trinh Bernulli (hink 1-4)

Ap sudit tai 1 diém ch4t 16ng dang chdy, theo hinh ta cé:
2 2

P, +pgh; + ) =Pp; +pgh, + p;; = Hing s6
P
&
Trong d6 :
D2 p+pgh - dp sudt thiy tinh;
hf Vs V’ sz

- = 45— - dp sudt thdy dong;

A p 9 2g P Yy aong,
! Y=pg - trong lugng riéng.

Hinh 1-4 Phuong trinh Bernulli
III. DON V] PO CAC PAI LUUNG CO BAN

1. Ap suit
Don vi co bdn cha 4p sudt theo Hé do ludng SI la Pascal (Pa).

1 Pascal (Pa) la 4p sudt phan b& déu lén bé mat c6 dién tich 1m® vé6i lyc tde
dong vudng géc 1én bé miat d6 1a 1 Newton (N).

1 Pa=1N/m*
1 Pa = 1 kg m/s%/m? = 1 kg/ms?

Trong thyc t&€ nguyi ta ding don vi bji s8 clia Pascal la Megapascal (MPa).
1 MPa = 1 000 000 Pa
Ngoai ra con dung don vi bar :
1 bar = 10° Pa =100000 Pa
va don vj kp/cm® (theo DIN - tiéu chudn Cong hda Lién bang Piic)
1 kp/em® = 0,980665 bar = 0,981 bar
1 bar = 1,01972 kp/cm?
= 1,02 kp/em*
Bon vi kG/em® tuong duong kp/em?.
Nguti ta thudng l1ay gin ding 1 bar = 1 kp/em? = 1 at
Ngoai ra mot s& nuéc (Anh, My) con sit dung don vi do 4p suit :

Pound (0,4536 kg) per square inch (6,4521 cm?)
Ky higu Ibf/in® (psi)
1bar = 14,5 psi 1 psi = 0,06895 bar

10



Theo hinh 1-5 4p suit ghi trén t4t ca cac 4p ké 1a hiéu ap sudt clia ap sudt tuyét
d6i va ap sudt khi quyén. Ap suit ghi trén tat ca cdc chan khong k& 1a higu ap suat
cha ap sudt khi quyén va ap sudt tuyét doi.

Ap sudt chan khong tuyét déi

Ap sudt khi quyén

Ap sudt chdn khéng

Ap sudt du

le—— ] atm —»

le— 013 bar—»

e—r/ 033 ar—»

e TT‘T
3 fo i
oo d - o
2558
= ~ — —
= %
e v
& S
i Py
S )
R S
~

—

Hinh 1-5 Phan biét céc loai ap suét

Bdng 1.1 biéu thi méi tuong quan cta cdc don vi do 4p sudt kh4c nhau.

* BANG 1.1

iﬂip suat| Pa bar mbar at mmwWsS | Torr psi atm ll
i kpter? | kp/m? | mm Hg |
!f"“'l';; ' 1 [1,000.10|1,000.102] 1,02.10° | 0,102 |7,50.10°| 1,45.10"* 0:557.10-5%
"1 N/m? ' |
| 1bar [1,000.10° 1  |1,000.10°| 1,02 |1,02.10* 075.10° | 14510 | 0,087 |
1 mbar |1,000.10% 1,000.10° 1 1,02.10% | 1,02.10 | 0,75 | 145107 0,987.10°|

,

[_

1at |098110° 0981 | 98110° | 1 |1,000.10°| 7,36.10? | 1,42.107 | 0987
glkpz’cm2 I
lmm{VS "”'9;8“1— ” --0,981.10“‘ 9,81.107% |1,000.107* P {1.86.10758142.10°% 9,68..i0;5.
1 kp/m? | | | |
i'"immHg 1,33.107 133.10° | 133 |136.10°] 1,610 | 1 Wi',vé:s'&.'i{'i-lz'1','3'2'."16:-’*4:
1 Torr | |
| 1psi |6,895.10°16,895.102| 6,895.10 17,033.10|7,033.102{5,171.10/ 1  !6,805.1072

I |
| latm [1,013.10° 1,013 |1,01310°| 1,033 |1,033.10'] 7,6.10% 1,469.105?“ 1

At | |
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2. Luc

Pon vi cha luc 12 Newton (N). 1 Newton (N) 1a luc tdc dong 1én d6i trong c6 khdi
lugng 1 kg véi gia téc 1 m/s”

IN=1

S2

kg.m

Ngoai don vi Newton (N), ngudi ta con si dung mdt s don vi khdc vé luc (bdng
1.2) theo DIN (don vi kG tuong duong véi kp).

BANG 1.2
N dyn kp Mp p
1 10° 0,102 1,02.107* 102
107° 1 1,02.107¢ 1,02.107° 1,02.107°
9,81 9,81.10° 1 1073 10°
9,81.10° 9,81.108 10° 1 108
9,81.107% 981 107 107 1
3. Cong

Don vi cia céng la Joule (J). 1 Joule (J) 1a cong sinh ra du6i tdc dong ctia luc 1 N

dé vat dich chuyén quang dudng lm.

1J =1

1J = INm

m’kg

82

Bdng 1.3 biéu thi méi lién hé giita cdc don vi do vé cong (don vi kGm tuong

duong vé6i kpm).
. BANG 1.3
J ‘erg kom kWh keal eV
1 107 0,102 2,78.1077 2,39.107 6,24.10'®
e 1 1,02.107°® 2,78.1071 2,39.1071 6,24.10"
9,81 9,81.107 1 e ) e 2,34.107° 6,12.10%
3,60.10° 3,60.10" 3,67.10° 1 860 2,25.10%
4187 4,19.10" 427 1,16.107% 1 2,61.10%
1,6.1071° 1,6.107%2 1,63.10°% 4,45.107% 3.83.107% 1

4. Cong suat

Pon vi clia cong suat 1a Watt (W). 1 Watt (W) la céng suat trong thdi gian

sinh ra ning lugng 1 J.

12

1 W =1 Nm/s
2

1w 108
s

I 8;



Bing 1.4 biéu thi theo DIN méi lién hé giita céc don vi do vé cong sudt (don vi
kGm/s tuong duong kpm/s; don vi ma lyc CV tuong duong véi PS).

BANG 1.4
w kW kpm/s PS keal/s kealh
1 107 0,102 1,36.107% 2,39.10™ 0,86
10° 1 102 1,36 0,239 860
9,81 9,81.107° 1 1,33.10°% 23,45.107 8,43
785,5 0,7355 75 1 0,1757 622
4187 4,19 427 5,69 1 3600
1,16 1,16.107° 0,119 1,58.107% 2,7}3.10“1 1

IV. SO SANH CAC LOAI TRUYEN DONG

Trong bdng 1-5 trinh bay cdc dang nang lugng va so sdnh ching trong truyén

déng.
BANG 1.5
Tiéu chudn Thiy lic Khi nén Dién tu Co hoc
(1) (2) (3) (4) (5)
Mang nang lugng Déu Khi nén Electron Truc; béanh
riang; xich
Truyén néng lugng 6!_13 dan, 6ng dan, Day dién Truc, banh
dau ndi dau ndi rang
Tao ra ndng lugng | Bom, xilanh | Mdy nén khi, | Mdy ph4t dién, Truc, béanh
hodc chuyén d6i | truyén lue, dong | xilanh  truyén | dong  co dién, | rdng,
thanh dang nang | co thiy luc lye, dong co khi | pin, dc quy dai truyén,
lugng khac nén, xich truyén.
Cdc dai lugng co |Ap sudt p|Ap sudt p|Hiéu dién thé u, Lue, momen
ban (400bar), (khodng 6 bar), | cudng d¢ dong | xodn, van téc,
Iwu  lwong q|luu lugng q|diénI 80 vong quay.
(m*h) (m*/h)
RA4t tot, Tét Tét, Téot,
Cong suit dp suat dén |bi gidi l}an béi | trong lugng dong | bgi vi khong c6
khodng 400 bar, | 4P sudt lam|co dign c6 cung | chuyén doi
k&t cdu gon |viéc khodng 6 |cong suat 16n hon nang lugng. Bi

nhd, gid cd phu
hop.

bar.

10 14n so véi
dong co thuy lue.
Su déng md cia

cdc tiép diém
thudn lgi hon so
véi  van dédo
chiéu.

gidi han trong
linh wvye diéu
khién va diéu
chinh.

13



Co clu servo.
K&t hop tot véi

d0 dan hdi cla
khi nén

(1) (2) (3) (4) (5)
Pd chinh  x4c | R4t tot, [t t&t hon Tét, R4t t6t,
cia vi tri (hanh |pgi vi  ddu|bdi vi khi nén |40 tré nhé. khd nang 4n
trinh) khong ¢6 d¢ | cé d) dan héi. khdp truyén
dan héi. dong.
Hiéu suit Vitra phdi, tén |Tinh ch4&t khi | Vira phai. Tén that lén.
thdt thé tich, |nén c¢6 4&nh
ma sdt & truyén | hudng trong
dong, chuyén | qud trinh
déi nang lugng, | truyén tdi
tén thdt 4p
sufit van
Khd nang diéu| R4t t6t v6i cdc | Didu khién | Cong sudt tidu| ft linh hoat,
khién va  diéu | loai van va bom | linh hoat. Khé | thy thdp, rat tot. | khé diéu chinh.
chinh diéu chinh dugc | diéu chinh do
Iuu lugng. | &nh hudng bdi

dién - dién tir.
Khd nang tao ra|DPon gidn béi| Don gidn. Thong qua ddng | Pon gidn thong
chuyén dong thidng | xilanh  truyén co. qua truc.
lue.
Khd niang ng|Chuyén dong|Ldp rdp. | Truyén dong | Truyén  dong
dung thdng & cdc|Day chuyén ty | quay. khodng céch
mdy sdn xudt. | dong. " | Tinh tién. ngdn.

V. PHAM VI UNG DUNG

Hé théng diéu khién blng thiy lyc duge ing dung rong rii trong céng nghiép.
Mot sé linh vife sau minh hoa cho dng dung, xem hinh 1-6.

VL. TON THAT TRONG HE THONG PIEU KHIEN BANG THUY LUC.

Trong hé théng thiy luc c6 céc loai tén th4t sau:
1.T6n thit thé tich

Tén that thé tich la do ddu thiy lyc chdy qua céc khe hd trong cdc phdn ti cia
hé thong. Ap suit cang 16n, van tdc cang nhd va do nhét cang nhd thi tén that thé
tich cang 16n. Tén that thé tich ddng ké nh4t 12 & céc co cdu bién déi nang lugng.

2. Tén thi't co khi
Tén that co khi la do ma s4t giita cdc chi ti&t c6 chuyén dong tuong ddi véi nhau.
3. T6n thi't 4p sudt

Tén that dp sudt la sy gidm 4p sudt do luc cdn trén dudng chuyén dong cia ddu
tit bom dén co c&u chdp hanh. Tén th4t d6 phu thudc vao nhimg y&u t& khac nhau:

~ Chibu dai 6ng dédn
- D¢ nhdn thanh éng

14




biéu

Lo

Hinh 1-8 Pham vi dng dyng cla truyén déng thiy lue
1. May dap; 2. May phay: 3. Mdy ép nhya;
4. May xic; 5. My néng chuyén

B§ lon tiét dién éng ddn

Tée dd déng chay

Sy thay déi tiét dién

Trong luong riéng, dé nhdt.
Neéu dp sudt vao hé thing 14 p; vA p, 14 dp suft ra, thi tin that dp suit duge
thi bang:

1 1
Ap= po—pr = 10. £ E—F’gv’- E{mez y=10% . t. £ v2 2 (bar)

2% d

.15
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Trong dé:

p - khét lugng rieng cia ddu (914 kg/m’ ]

g - gia ide trong truimg

9,81 mis ]

v - vdn toc trung binh ciia ddu [m{s]

¢ - hé 86 t6n thdt cuc b6

4. Anh hudng cdc théng s& hinh hoe dén tén thit 4p sudt

a) Tiét dién dang trén (hinh 1-7 va hinh 1-8)

L-‘——-l |

%//////z

/////// //////

Hinh 1-7 Dang tiSt didn tran

A- hé 56 ma sdf ctin dng.

e,/ _D fho_& Idng.

Néu ta goi :
Ap - tin thdt dp sudt.
l - chidu dai 6ng ddin.

khoi luong riéng

- lun luong.
D- duing kink.
v- di nhat déng hoc.

Aran. hé 56 ma sdt ddi voi chdy tdng,

Arpgn hé 86 ma sdt dii véi chdy rdl.

1
Tén that: Ap = g A LpQ

a? D’

256 .
A= Apam — — —

n Q
0,316
4|I4. Q
Vn Dv

3¢ Reynold:
A5

T W

s
rW 1

gree ek

Hinh 1.9 Tigt didn thay 481 16n dét ngat

L = Apune

= 3000

Chéy tdng Chdy réi

=

sl
Chdy tdng

;:I:,-.- v .. I
({ p-?} :
. L&

Hinh 1-8 Chdy tAng va chay rdl trang &ng dén

b) Tiét dién thay @i Ién ddt ngdt (hinh 1-9)

D, - duimg kink éng ddn vio.
Dy — dudng kinh dng dén ra.



c) Tiét dién thay d8i Ién tif tif (hinh 1-10)

xe
ap =012+ {}201{ g—j.i‘p-ﬁzl 1 T

2 4
b

d) Tiét dién nhé dgt ngét (hinh 1-11) _ 1
Hinh 1-10 Tigt dién thay di ldn to 1o

ELLL L L LSS

E/;/ﬁ, Foopdloa 0@’
1 Ap = U,S.;I ]-— i o
Oyt g— = — D L D1 T{ D

Vo

Hinh 1-11 Tié&t dién nhd d&t ngot
o o /;/ /
e) Tiét dién nhé tif tif (hinh 1-12) s

|
"'."DG:{BL "

Hinh 1-12 Tigt digén nhd 1 to

Ap =0

f) Vao éng dan (hinh 7-13)

Tén that dp suit duge tinh theo cong thife sau:

iy B AR
e el e e
Trong d6 hé 8 thit thodt (g duge chia thanh 2 truong hop a va b, xem bing sau:
| Canh Hé s& thdt thodt &

Sic 0,45

% Gay khac 0,25
Trin 0,06

b Cé trude <3

‘s 2 v

AR B

Hinh 1-13 Ddu vao &ng dén
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g) Ra 8ng dan (hinh 1-14)

Tén thit 4p sudt duge tinh theo céng thic sau:

ép:g”'%'% _
He 56 that thoat Ly T2
%.Diqamn : B iy
¥
= ; 7227
— = 300
xz Dy

Hinh 1-14 Ddu ra &ng din

h) Ong din gay khiic (hinh 1-15)

| Goc '] | He s6 thét thoat ¢,
n= 20 0,06
R4
D 40 0.2
60 0,47
Ap=Cp i pQ”
i D% B =20 0,04
40 0,07
60 0,1
a0 0,11
Hinh 1-15 Ong ddn gay khic 90 0,11

i) Tén thit Ap sult & van (hinh 1-16)

Dgi v6i ting loai van cu thé, do timg hang sin xudt, thi s3 c¢6 dudng dac tinh
ton that 4p sudt cho timg loai van, Tén thét 4p suit & van theo dé thi & hinh 1-16.

' s H
| Ap=f@ | /
|

y

LA

i

o f// S

-2

I R

o

Hinh 1-16 B4 thj tén thét &p sudt & van
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k) T&n that trong hé théng thiy lyc (hink 1-17)

Tb%

5% Xilanh_

Céng sudt
i
(hitu ich)

10 % Ong dén,
L

: 5% Ping co dign

HCdng sudt dién

Hinh 1-17 Tdn thét trong hé thdng thiy lyc

VIL DO NHOT VA YEU CAU bOI VOI DAU THUY LUC
1. B nhat

D& nhdt 1a mjt trong nhing tinh chit quan trong nhit cia chdt 1ong. Dé nhdt
xde dinh ma sdt trong ban thén chit 1éng va thé hién kha nang chéng bién dang
trugt hoc bién dang cdt cda chat 1dng. C6 2 loai d5 nhét :

a)} B$ nhét dong lyc

Bé nhét dong lue 7 1a lyc ma sdt tinh bing 1 N tédc dong trén mét don vi dién

tich bé mat 1 m® cia 2 16p phang song song véi dong chédy cia chat léng, cdch nhau 1
m va cd vin tie 1 m's,

D6 nhét dong lue ;7 duge tinh blng [Pa.s]. Ngoai ra, ngubdi ta con ding don vi
poazd (Poiseuille), vi&t tit la P.
1P = 0,1 N.s/m* = 0,010193 kG.s/m*
1P = 100 cP (centipoiseuillas)
Trong tinh todn k§ thuat thudmg ding s8 quy tron:
1P = 0,0102 kG.s/m*
b) B§ nhdt dgng
Dg nhét dong la ty s& gida hé s6 nhét déng luc 57 véi khéi lugng riéng p cia
chit Iong.

Yo=

a1
p
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Ban vi d§ nhét dong 1a [m%s], Ngoai ra, ngud. ta con dimg don vi stdc (Stoke),
viét tdt la St hoiic centistokes, vi&t tdt la oSt

15t = 1 em*s = 10™ m%5s
1cSt = 107 St = 1mm/s
¢) Bé nhdt theo dé Engler (EY)

D6 nhdt theo di Engler (E°) 1a mét t§ sd quy e ding d€ so sdnh thei gian chdy
200 cm® chat 16ng duoe thir qua 16 nhdt k€ ($2,8mm) /4i thei gian chay 200 cm® nude
cdt qua 156 nay & nhiét ds + 20° C.

I
Ky hidgu E” = —
t

H

2. Su phu thuje cta dé nhét vao nhigt do
Nhiét d§ cang &ng thi d6 nhét cha chit léng cang gidm, xem hink 1-18

Lmm-/s]

5000

Bé nhot ding

Pham vi 20
thudng s an-
dung ,,

¢ 15
10
8

51
S
4

ISO VG 10

a et e e

| 1 I

-0 0 10 20 30 T 50 60 7O 80 90 100

—_—
Nhigt do [° CJ

Nhiét dé chudn
thea ISO

Hinh 1-18 (luan hé giia d§ nhdt dgng va nhiét d3 cac leai ddu thudng dung
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3. Phan loai d% nhdét theo tiéu chuin IS0

Té chite tidu chudn héa Quic t& (ISO) da dua ra mdit cdch phan loai mdi vé vit

liéu héi tron.

Phén loai d§ nhdt theo IS0 duge trinh bay d bang 1.6.

BANG 1.6
Ky higu theo IS0 B4d nhdt déng trung binh & B4 nhdt déng gidi han
40° C [mnv'/s] & 40° C [mm/s]
Thap nhét Cao nhit

[SOVG 2 2,2 1,98 2,42
[30 VG 3 3.2 2,88 3,52
ISOVGE 4.6 4,14 5,06
SO VG T 6,8 6,12 748
IS0 VG 10 10 9,00 11,0
[SO VG 16 15 13,6 16,6
1S0 VG 22 22 19,8 24,2
| 180 VG 32 3z 28,8 45,2
[20 VG 46 46 41 .4 &50,6
180 V3 68 68 61,2 74,8
180 VG 100 100 90,0 110
1580 VG 150 160 135 165
B0 VG 220 220 198 242
I[50 VG 320 320 288 352
180 VG 460 460 414 06
1830 VG 680 GE0 612 748
1[50 VG 1000 1000 200 1100
IS0 VG 1500 | 1500 1350 1650

So sdnh dd nhét dong theo tidu chudn ISO VG va SAE duge trinh bay & bdng 1-7

BANG 1-7
ISOVG 3.4 _é,c..tE
100 ao
&8
. 20, 20 W

46

J2
'. | 10 W
IR

25 EW
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