Chuwong 1: ,,
1 HE THONG PIEU KHIEN
- THUY LUC-KHI NEN

-
1.1. NHUNG KHAI NIEM CO BAN VE DPIEU KHIEN
THUY LUC, KHI NEN

¥ 1.1.1.Sw phat trién cia ky thuit khi nén
1.1.2.Nhirng dac trung cua khong khi nén
1.1.3.Pac tinh cua khi nén

§ 1.1.4.Cac dai lugng vat ly
1.1.5.Kha nang irng dung cua khi nén

1.1.6.Uu nhwoc diém ciia hé thong truyén dong bang khi nén

Slice




Chuwong 1: ,,
HE THONG PIEU KHIEN
THUY LUC-KHI NEN

1.1.1. Sw phat trién ctia k¥ thuat khi nén

Khong khi nén 1a dang ning luong, con nguoi st dung thay thé cac
luc co hoc. Khong khi nén c6 thé chay dugce. N6 con 1a mot trong
bon phan tir co ban ma ta st dung ching co6 y thirc hoac vo thirc.

Ung dung k¥ thuat khi nén, dung khong khi nén co thé chay duoc
dé cong tac. KTESIBIOS nguoi Hy Lap di ché tao ra may ban da
bang khi nén. Cudn sach dau tién da ghi lai viéc st dung khong khi
nén nhu mot nguodn ning luong vao ngay dau tién ciia cong nguyén.
N6 d3 mo ta lai cac bd phan diéu khién bang khong khi nong.
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Tt “Pneuma” 1a tir c6 Hy lap c6 nghia 1a gio, 1a hoi thé va trong
tri€t hoc nd c6 nghia 1a linh hon.

“Pneumatic” la mot trong nhirng cach mi€u ta tir “Pneuma”. Do la
nganh khoa hoc vé khi dong luc hoc va cac hién tuong 1i€én quan da
duoc duc keét.

Su hiéu biét ctia nhan loai vé khoa hoc khi nén tir nhitng thé ky
dau, song phai chd dén thé ky nay médi duogc ching ta nghién ciru c6
hé thong. Tt khi d6 k¥ thuat khi nén da thuc su di vao cac nganh
cong nghiép. Dicu dang quan tim 1a khong khi nén duge ap dung
rong rai trong cac linh vuc quan trong vi du nhu trong cong nghi€p

khai thac quang mo, duong sét,scllét, cong nghiép thuc pham, v.v...
ice
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Mic du ban dau cé nhiéu thiéu sot nhung su bo sung thuong xuyén
nhitng tr1 thirc kinh nghiém thuc t€ nén su ap dung k¥ thuat khi nén
dugc phat trién ngay cang manh hon.

Ngay nay khong khi nén dugc dung rong rai trong cac nha may
hién dai, dugc bo tri thanh hé thong nguoén cung cap nhu hé thong
dién.
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1.1.2. Nhirng dac trung cua khong khi nén

Su tién bd vuot bac trong linh vuc khi nén. Di€u nay nhu mot su
kién don gian hon va hop 1y hon dé giai quy€t nhirng van dé co khi
hoa va tu dong hoa.

Cac dac trung co ban cua khong khi nén la:

- Vé s0 luong: khong khi ¢6 san ¢ khap no1 nén c6 thé nén vo1 s

leong vo han.

- V€ van chuyén: trong cac duong ong, vd1 mot khoang cach nhat

dinh. Cac duong 6ng dan vé thi khong can thiét vi khi s& duoc

thoat ra ngoai moi truong sau khi da thuc hién cong tac.
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- Vé luu trit: may nén khi khong nhat thiét phai hoat dong lién
tuc. C6 thé duoc luu trir trong cac binh chira, dugce 1ap no1 trong
cac hé thong ong dan dé€ cung cap su dung khi can thiét.

- V& nhiét do: khong khi nén it thay doi theo nhiét do.

- Vé chong chay no: khong mot nguy co nao giy chay boi khi
nén, nén khong ton chi phi phong chay. V61 dp suat khoang 6 bar
nén phong no khong qua phurc tap.

- Vé tinh sach s&: ca trong trudng hop 1a dong chay trong dudng
ong, trong thiét b1, khong nguy co gay ban dén. Tinh chat nay rat
can thiét trong cac nganh cong nghi¢p thuc pham, vai s¢1, 1am

san va thuoc da. =
o Ice
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- V€ cau tao cac trang thi€t bi: don gian va re tien.

- Vé van toc: khong khi nén 1a mot dong chay c¢6 luu toc 16n, cho
phép dat toc d cao (van toc lam viéc cac xylanh thuong tur 1-
2m/s, ca biet co thé dat dén Sm/s).

- Vé tinh di€u chinh: van toc va luc cua nhirng thiét b1 cong tac
bang khi nén dugc di€u chinh mot cach vo cap.

- V& su qua tai: cac cong cu va cac thiét b1 khi nén dam nhan tai
trong cho dén khi ching dirng hoan toan, cho nén s€ khong xay ra
qua tai.
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Dé phan dinh mot cach can k& cac linh vuc ap dung k¥ thuat khi
nén, dén cac tinh chat chu trong dén nhu

- Cach xir Iy: chuan bj khong chtra bui ban, tap chat hay nudc, vi
s€¢ mon phan tu khi nén.

- Tinh chiu nén: cho phép thay doi va diéu chinh van toc cta
piston.

- Do 16m luc tac dung: khong kinh té néu chua dat mot ap suét
nhat dinh. Ap suat lam viéc dugc chap nhan 7 bars. D0 16n luc
2161 han ttr 20.000N - 30.000N (2.000 - 3.000 kp), con phu thudc
vao van toc va hanh trinh.

Slice




Chuwong 1: ,,
HE THONG PIEU KHIEN
THUY LUC-KHI NEN

- Su thoat: khi nén x4 s& tao ra &m thanh 6n, can c6 cac bod phan
giam thanh ¢ tirng duong thoat, van dé nay da duogc giai quyeét.

- Gi1a thanh: khong khi nén la ngudon nang luong do1 dao, don
g1an va san cO nén gia thanh cua heé thong sir dung re.
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1.1.3. DPac tinh cua khi nén

Khong khi chung quanh ta c6 ap suat thay doi, né phu thudc vao:
- D0 cao so v&i muc nude bién
- Vi tri dia ly
- Khi tuong
Chung ta c6 thé phan loai cac loai 4p suat sau
- Ap suat khi troi: ap suat khong khi chung quanh ta. Ap suat nay

bang 1013mbar & muc nudc bién, 0° va & vi tuyén 45°.
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- Ap suét chan khong: Néu khi quyén bién mat chung quanh qua
dat, ap suat khong con nita, ta c6 chan khong tuyét d6i. Ap suat
duoc biéu dién so véi chan khong tuyét d6i goi 1a ap suat tuyét doi.

- Ap suat du: ap suat doc duoc so voi ap suat khi quyén. Khong
khi dung trong cong nghiép luc dau 1a khong khi & ap suat khi troi,
duoc ting 1én mot ap suat cao goi la ap suat twong doi hay con goi 1a
ap suat du (ap suat do).
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1.1.4. Cac dai lwong vat ly
Pia E:ﬁu dugc bao quanh bo1 moét 16p khong khi cac khi can thiét cho
su song, no co ti 1¢ twong irng nhu sau

Nito chiém 78 % thé tich; Oxy chiém 21 % thé tich

Con lai 1a mot s6 khi khac nhu : cacbonic, argon, hydro, neon, heli,

cryton va xénon.

Pé hiéu rd thém cac dinh luat vé dong luc hoc va trang thai cua
khong khi, day 1a cac thong so vé vat 1y cung véi cac hé thong do
luong. Trong viéc nghién ctru va ing dung thuong dung hai hé thong
do luong sau: hé thong do luong "KY THUAT" va hé thong do
luong "SI".
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Cac thong so co ban

THONG SO KI HIEU | HE KY THUAT HE SI
Chiéu dai I mét (m) mét (m)
Khoi luong m Kp.s2/m Kg
Thoi gian t Giay (S) Giay (S)
Nhiét do T oC oK
Cuong do dong dién I Ampe (A) A
Cuong do anh sang Candela (Cd)
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Cac thong so dan xuat

Chuong 1:

THONG SO|KI HIEU | HE KY THUAT HE SI
Luc F Kp = kg.f =9,8N 1 N =1 Kg.m/s?
Dién tich A m? m?
Thé tich V m3 m3
Luu lugng Q m3/s m3/s
Ap suat P at Pa
1 Pa =1 N/m?
Kp/cm? 1 Bar = 14,5 psi

1 Bar = 10° Pa
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Két hop giira hé thong do luong k¥ thuat va quoc té ta ¢ cong thirc
Newton:

F=m.a
trong d6: m - khoi luong
a - gia toc
g - gia toc trong truong (g = 9,81 m/s?)
Gitra cac thong s6 & trén ton tai moi quan h¢ sau:
Khoi luong 1(kg) = 1 kp.s2/9,81.m
Luc 1(kp) = 9,81(N) dé don gian cho tinh toan ta lay: 1(kp) ~ 10 (N)
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Nhiét d6 & diém 0: 0°C = 273,15°K (Kelvin)
& nhiét d6 khac: 1°C = 274,15°K (Kelvin)
Apsuat  1kg/cm?2 = 1bar = 105N/m?
=  Atmosphere (at) : 1 at = 1 kp/cm? = 0,981 bar
= Pascal, Pa, bar: 1 Pa=1 N/m? = 10" bar

1 bar =10° N/m? = 10°Pa=1,02 at
= Atmosphere vat Iy (atm): 1 atm = 1,033 at =1,013 bar
= Milimet cOt nudc, mm cot nude: 1000mm cot nude = lat = 0,981
bar
=  Milimet thuy ngan, mmHg: ImmHg = 1 Torr; lat = 736Torr
1bar = 750 Torr
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Dinh luat boyle-mariotte
O nhigt do c6 dinh, tich s0 the tich va ap suat tuyét doi cua mot khi Iy tuong 1a
hang so. P X V = constant

Pinh luat gay-lussac

O mot ap s‘uét cf) dinh, tich s6 gilra thé tich va nhiét do tuyet ddi ctia mot khi ly
tuong la hang so. V xT = constant

Ghi chti: Nhiét d6 tuyét d6i luon ludn duoc tinh bang d6 Kelvin.

0° K (Kelvin) = - 237°C (Celcius).

Dinh luAt charles

O mot the tich ¢ dinh, ty so gitra ap suat tuyét doi va nhigt do tuyét doi cua mot
khi 1y tudng 1a hang so.

tuyét dbi

tuyét d6i

wvetr dou

=¢onstant

wver 4oL
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1.1.5. Kha nang wng dung cua khi nén
1.1.5.1 Trong linh vue diéu khién
1.1.5.2 Trong hé thong truyén dong
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1.1.5.1 Trong linh vuc diéu khién

Diéu khién bang khi nén c6 kha nang lam viéc & vi tri nguy hiém
nhu:chay, nd, v.v... vi du nhu cac thiét bj phun son, cac loai dd ga,
kep chi tiét, plastic, hoac trong linh vuc san xuat cac thiét bi dién tu.
Ngoai ra diéu khién bang khi nén con sir dung & cac diy chuyén rira
tu dong, cac thiét bi van chuyén va kiém tra 10 hoi, thiét bi ma dién,
dong goi, bao bi va trong cong nghiép hoa chat.
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Mt s cac ing dung diéu Kkhién:
% Tay may han chi tiét phirc tap
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1.1.5.2 Trong hé thong truyén dong
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Cac dung cu, thiét bi may va dap: may khai thac da, khai thac
than, xay dung ham mo, duong ham, v.v. . .

Truyén dong quay: cac dong co vdi cong suat 16n, gia thanh dat
gap 10 + 15 1an so vd1 dong co dién co cung cong suat, so thé tich
va trong lwong nho hon 30%. Dung cu van vit tt M4 dén M30,
may khoan c6 cong suat 3,5Kw, may mai co cong suat 2,5kw.
Truyén dong thang: trong cac do ga kep chit, cac thiét bi dong goi,
may gia cong go, thiet bi lam lanh, hé thong phanh ham cua 6 t6.
Trong cac hé thong do va kiém tra, trong cac hé thong van chuyén

X1 mang.
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Mt s6 &rng dung truyén dong:

¢ Khuon tao ghé nhua
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Mt s6 &rng dung truyén dong:

< May ép dé giay

*» May dong goi
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1.1.6. Uu nhwoc diém ciia hé thong truyén dong bang khi nen

1.1.6.1 Uu diém:

> Do kha nang chju nén (dan hoi) 16n ctia khong khi, do vay kha
nang tigh chira ap suat khi nén mot cach thuan lg1, kha nang trng
dung d¢ thanh 1ap mot tram tich chira khi nén.

» Co6 kha nang tn}yén tai nang luong xa, Vi do nhdot dong hoc cua khi
nén nho, ton that ap suat trén duong dan it.

> Puong dan khi ra (khi thai) khong can thiét

> Chi phi thap dé thiét lap mot hé thong truyen dong bang khi nén

> Hé thong phong nglra qua tai ap suat gidi han duoc bao dam.
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1.1.6.2 Nhwoc diém:

> Luc truyén tai trong nhod
>9 Khi tai trong trong h‘é thong thay doi, thi van t(A’)c? truyén ciing thay
doi, do kha r}éng dan h?i cua khi nén IQn, khong thé thuc hién duogc
nhitng chuyén dong thang hoac quay déu.

> Khi thoat ra gay ra tiéng on

Do do hién nay, trong linh vuc diéu khién nguoi1 ta thuong két
hop hé thong diéu khién bang khi nén v61 co khi, hoac khi nén voi
dién dién tir. Dan dén rat kho xac dinh mot cach chinh xac wu khuyét
diém cua tung h¢ thong di€u khién.
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