MON HOC:KY THUAT THUY LUC VA KHi NEN.
NguGi bién soan:Ths.Phung chan Thanh
B mon Ché tao may, Khoa ca khi.
(Chuang trinh giang day cho 16p ky su tai nang ).
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GIOI THIEU MON HOC.
MON HQC KY THUAT THUY LUC VA KHI NEN
( FLUID POWER )
Ffluid power = Hydraulic power + Pneumatic.
-Hydraulic power: Truyén dong thuy lue
-Pneumatic Truyen dong khi nen
I. Noi dung mén hoc:Trinh bay kién thirc co ban vé cac
phan twr, linh kién, thiét bi thuy lwe va khi nén.
Phwong phap tinh toan,thiét ké cac mach thuy luc
,khi nén co ban.
Mén hoc gom c6 3 phan ca ly thuyét va thi nghiém
thuc hanh.:
-Phan I: Truyén dong thuy luc (Iy thuyét).
-Phan II: Truyén ddng khi nén (ly thuyét).
-Phan thi nghiém thwe hanh :Tai phong thi
nghiém.
IL.Yéu ciu: Hoan thanh phan thi nghiém la diéu kién
tién quyét dé dwoc du thi cudi hoc ky.
II1.Tai liéu tham khao:
1.MICHAEL J.PINCHES — JOHN.ASHBY.
POWER HYDRAULICS.
2.KHI NEN. Dijch gia Phan Pinh Huén, dich tir
nguyén ban tiéng Phap .Trung tim bao duéng
cong nghlep
3. Nguyen Ngoc Can.Truyén djng dau ¢ép trong may
cit Kim loai. Pai hoc Bach khoa TP.H6 Chi Minh.
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PHAN I: TRUYEN PONG THUY LUC.
CHUONGI:
PAI CUONG VE TRUYEN PONG THUY LUC
(INTRODUCTION)
1.1.Cac nguyen ly thuy lye.
1.1.1.CAc tinh chat ciia luu chat.
1-Ty trong cua chat long thay doi rat it khi
thay doi ap suat va nhiét do nén co thé coi

la khong bi nén.
2-D0 nhat la thong so lam viéc rat quan
trong:
-D§ nhdt dong lwc: ki hiéu n, don vi
la:Poado P
1p = LNs
10 m’
-D§ nhdot dong:Kky hi¢u : v
Vi : y =1
y
Thi nguyén l1a : m? Goi: 10 M 13 sthe

ky hiéu 12 St va 1/100 ciia Stoc l1a centl stoc ky
hi€u la : ¢St.
1.1.2.C4c hé thong don vi dung trong thuy lwec.
-Hé mét:Pon vi co s¢ : mét,kg ,sec.
-Hé Anh: foot,pound,second
-Hé¢ SI: meét,Newton,sec.
-Khéi lwong : 1 kg = 2.2 Ib(hay 1 1b = 0.456 kg)-
(pound mass)
-Lwec : (pound force) : 1 Ibf =4.45 N.
-Congsuiat: 1hp= 7457 W.

1.1.3. Ap suat ciia chat 16ng :
-Ap suat thuy tinh Hinh 1.1



Hinh 1.1. Ap sudt thity tinh

- Pinh luat Pascal: Ap suit bang Luc/ dién tich:

Hinh 1.1b
W _F

a

-Cong sinh ra: Cong = W.L =p.A.L.

>

-Cot ap tinh: Bang tich ty trong chat 16ng va
chiéu cao ¢4t chat Iéng: p.= w.h.
Bai tap 1.1.(trang 5).
Cira hut ciia bom dit thap hon mét thoang ciia bé chira
0.6m .Biét ty trong ciia dau la 0.86 ,X4c dinh cdt ap tinh
tai cura hut cua bom ?
Bai gidi :
Ap dung cong thic: p,=w.h
p: =0.86.1000.0.6 =516 kg/m’
=0.0516 kg/cm’
=0.0506 bar.(Chu y 1kg/cm’ =0.981 bar)
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Figure 1.1 Hydraulic force transmission.

Hinh 1.1b.
1.1.4.Dong lwu chat.  Hinh 1.2
.Chiéu dong chay: Tir noi c6 ap suat cao dén
noi ap suat thap.
.Ton hao ap suit trong dwong ong:Phu thudc
vao s6 Rayndl : R, :%103 VO :

V (m/s), D(mm), ¢ : do nhét dong (cst).
1.Chay tang (steamline flow): Re <2300
a.Ti 1¢ thuén véi L,d cia ong.
b.Ti 1€ thuan véi luu lwgng Q
c.Khong phu thudc vao ap suat
d.Khong phu thudc d6 nham thanh ong.
e.Phu thudc rat nhiéu vao do nhét ciia
chat long ,d nhét phu thudc vao nhiét
do.
2-Chay roi(turbulent flow): Re > 2300
a.Ti 1¢ thuén véi L,d ciia ong.
b.Ti 1€ bac hai véi luu lwgng Q
c.Khong phu thudcvao ap suat
d Phu thudc rat nhiéu vao dp nham
thanh 6ng.
e.Khong thudc vao do nhét ciia chit 16ng
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Figure 1.2 Relationship between pressure drop and flow rate in various pipe bores.

Hinh 1.2 : Quan h¢ giira ton that ap suat va lwu lwong

Bai tap 1.2.(Trang 7)
T inh toan d wong kinh 0 ong hut va ong
day ctia bom c6 luu lwong 401/ph,vén toc 16n nhit ¢ ira
hit 13 1.2 m/s, ¢ ira d ay 1a 3.5 m/s.
-Luvuluwgng: Q= A.v
-Két qua tinh ra : d,= 26.6 mm va dq = 15.6mm,phai
lam tron va lfiy theo tiéu chuan :d, = 29mm,d; = 20mm.
1.1.5.Cong va cong suat thuy luc.
1.Cong thuy luc:
Cong = Lwc x Quéang duwong =Ap suat x thé tich.
Cong = p.A.L =p.V.
2.Cong suat:
Cong suit =Ap suat x lwu lrgng.

PP yw
600

Bai tap 1.3.( trang 9)
Mt bom c¢6 Iwu lwgng 12 Uph, 1am viée véi ap suat 200
bar.
1.Hay tinh cdng suat thuy lwc ciia bom.
2.Cho biét hiéu suat chung ciia bom 1a 60%,hiy xac
dinh cong suit dong co dién quay bom?




1.2.Cac loai mach thuy lwc(Hydraulic circuitd):

Hinh 1.3
1.Mach thuy luc ho (Open-circuit
transmission)
2.Mach thuy lwe kin(Closed-circuit
transmission)
—r B
] | ] E
Ret IcmcntT lkcmur —— die ™ L——o
|

Hinh 1.3.Cac loai mach thuy luc



B Pompe 1 au-dessus du réservoir

Hinh.1.4.So @6 diat bom

Hinh.1.5.Bé dau

1.3. Ky hiéu tiéu chuan hoa cac linh Kkién ciia hé thong
thuy luc (hydraulic symbols).
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CHUONG 2: ’ ?
BOM TRONG HE THONG THUY LUC
(PUMPS).

2.1 PHAN LOAI BOM (TYPES OF PUMP)
Trong hé thong thuy lyc bom cung cap cho chat
long mot ap suat can thiét dé khic phuc cac tro luc va
mot luu lwgng yéu ciu dé dam bio toc do lam viéc.Co
hai nhom bom chinh:
1-Nhom bom dong hoc hay con goi la bom canh
dan(non-positive displacement):
Hinh 2.1.

Flow

Inlet through ——\

_ Outlet /@lmpdler DIEde \

0 Maximum

Pressure

(b)

Figure 2.1 Centrifugal pump. (a) Diagrammatic section. (b) Flow/pressure characteristics.

Fig. 4.21. Type K centrifugal pump with discharge nozzle facing upwards,
External view

Hinh 2.1.Bom dong hoc
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Hinh2.1b. Bom ly tam
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Fig. 7.1. Single-stage vertical-shaft
axial-flow pump

Hinh 2.1¢c,Bom hwdng truc

Fig. 7.2. Impeller of pump OII3-110

Hinh 2.1d.Canh bom hwéng truc



2-Nhém bom thé tich(positive displacement).

Chu y dwong dac tinh cua 2 nhom .
Ta chi quan tim dén nhém bom thé tich.
Khao sat 1 bom piston don :
Hinh 2.2 .

D I]'» Delivery

np rev/min

Y

Diameter d

@

Figure 2.2 Fixed positive displacement pump.

Cac thong so lam viéc cua bom:

a.Luu lwong riéng cua bom: D, [cm’/vong)
b.Luu lwgng ly thuyét : Q¢ [lit/phut]
c.Luu lwgng thuce té cua bom: Q, [lit/phut]

d.Hiéu suat thé tich cia bom: p1n, %

p

P77, D.xn.
e.Hiéu suat mdé men xoin : pne %
DT
p

f.Hiéu suat chung ciia bom: pn, %
Py, =Py )x(P7.)

: éf Suction
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Bai tap 2.1: (Example 2.1) - Trang 17.
Mjt bom c6 Dp=0.14 cm’/v quay n,=1440 v/ph, 4p suat
lam viéc 150 bar.Hi €u suit thé tich 0.9,hi ¢ ¢u suit chung
0.8.
1.Hay xac dinh luwu lwong thyc cua bom.
2.Cong suit vao trén truc bom.
3.M6 men xoin trén truc bom.
Bai tap 2.2: Trang 18.
M ot bom thé tich c6 luwu lwong 1 Uph . trit vao mdt ong
c6 thé tich 12 11it.
Néu cudi ong bi chiin dot ngdt .Hay tinh ap su at ting
Ieén sau 1 giay?
Cho biét mo dun dan hoi cia daula B =20.000 bar.

Xuy ra: A = B‘VAV .Tinh ra 333 bar.

Nhan xét.
2.1.1.Bom quay.
Cac loai bom quay(Rotary pumps) gom:
1.Bom banh rang an khop ngoai.
H inh 2.3: Bom banh rang

Crescent shaped

Theoretical
" cean

Actual

|
0 Maximum
Pressure

Figure 2.3 (a) External gear pump. (b) Internal gear pump. (c) Flow/pressure characteristics.
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Hinh2.3.Bom banh rang

Bom banh rang an khdp ngoai

2.Bom banh rang an khép trong.



Bom banh rang trong

H inh2.4:Gerotor pump.

Nichols Portland Division of Parker Hannifin Corporation

Figure 2.4 Gerotor pump

H inh2.4:Gerotor pump.

Bom banh rang cho ap suﬁqt cung cap 200 bar,
loai chinh xac co thé dén 300 bar.
3.Bom canh gat.

16
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Eccentric casing Vanes Suction port
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(b) Delivery
Figure 2.5 (a) Simple vane pump. (b) Balanced vane pump.

Hinh 2.5: Bom canh gat
-Bom canh gat don (simple vane pump): Ap suit
cung cz‘ip: 70 bar.
-Bom canh gat kép(balanced vane pump): Ap
suat : 175 bar.
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2.1.2.Bom piston(Reciprocating pumps).

Co 3 loai bom piston: Bom piston doc truc,bom

piston hwéng kinh va bom kicu day .

Piic diém chung: Nhém bom nay cho ap suat lam

viéc cao hon nhém bom quay do viéc ché tao dat do

chinh xac cao,d¢ kin Kkhit cao.

1.Bom piston doc truc.(Axial piston pump).
Hinh 2.6 va hinh 2.7

Pump body

Valve plate
/ .

Swash plate (non-rotating)

Shoe plate (rotating)

Pistons

CINY

\/

[
Valve plate (kidney

Piston block l—", port plate)
(rotating) A view on AA’
Valve plate
(a). (non-rotating)

Pump displacement | (®

e

0 Swash plate angle

® Reverse flow | ©

Figure 2.6 Principle of axial piston pump. (a) Section. (b) Characteristics.
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Volvo Hydraulics Ltd

Figure 2.7 Fixed displacement bent axis piston pump/motor.



