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LOI NOI PAU

Khoa hoc va cong nghé ngay cang phdt trién trén thé gi0i. Ching ta can
cung ¢dp kién thic khoa hoc cong nghé cho cong nhan tre, nhiing nguoi
mong muon duge hoc 14p va nghicén ctiu dé tiép tuc su nghiép phat trién nén
cong nghiép Viét Nam.

Dé ddp tng nhu cdu trén, Du 4n “Tang cwong Kha niang Dao tao Cong
nhan ky thuat tai truong Cao dang Cong nghiép Ha Noi” da duge thanh
tap va bat ddu hoat dong tix ngay 1 thang 4 nam 2000 theo thoa thuan hop tac
Ky thuat gitta hai chinh pho Viet Nam va Nhat Ban, bay la dy an hop tdc ky
thuat vé day nghé trén 3 linh vyc: gia cong kim loai tam, diéu khién dién va
gla cong co khi.

Cudn gido trinh “Piéu khién khi nén” duoc viet véi su hd rg cla

chuyeén gia Nhat Ban dai han 13 mot trong nhimg hoat ddong cta Du an.

Cudn gido trinh nay dua ra cdc phuong phap Xay dung, lap rdp va thiét ké
cic h¢ thong dicu khién khi nén cho ¢4 gido vién day nghé va hoc vién.
Cuén gido trinh nay ciing dua ra nhiéu bai hoc thyc hinh bé ich va hiéu qua
cho hoc vién.

Ching 61 hy vong cudn gido trinh nay & duge str dung hu ich trong
viéc phdt trién kha nang nghé cha hoc vién tal mot trudng lam viéc cong
nghi¢p dich thuc.

Thang 12 nam 2002.

BAN DIEU KHIEN DIEN
DU AN JICA-HIC
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DIEU KHIEN KHI NEN

Chuwong 1
GIOI THIEU

Chuong nay giai thich tai sao sdach = Diéu khién tuin tw bang khi nén™ lai
duoc chia ra lam nhi¢u tap. Mo i cich st dung mo tap nhu the nao va két qui
dat duge cua tap 3.

LECHIA RA LAM NHIEU TAP

Ticn bo gan day cia cong nghé vir su da dang hoa cla cdc san pham danh
cho tw dong héa san xudl di lam tang mot cach ding ké ve su da dang cha cic
thiet bi khi nén dé lip thanh cic mach dien khi nén. Doi vai nhung sinh vién hoc
ve mach di¢n khi nén thi dicu quan trong fa phai quyet dinh nghicn ciu cdi g
dau tién.Cuon sich gidao khoa nity trinh bay nhimg kién thac co ban ting budc
MmOt de nhimg ngudi bat diu hoe vé mach di¢n khi nén ¢ the nghién ciu mach
dign khi nén mot cach win . Day 14 mot trong 3 cudn sach chia dung nhiing
van d¢ co bdn cla didu khién khi nén, (ir nhimg kidn thic dai cuong dé khic
phiuc su ¢6 dén vice kidm tra va bao dudng. NOi dung cua mdi cudn hoan toin
doe lap véi nhau.

“Tap 1:

Tap nay viét cho nhimg ai bat dau nghién cuu ve mach dién khi nén. Cung
cap nhimg thong tin ¢o s can hidt nhil vé van dién 1, x1 fanh vt mach dicn khi
nén. Khi doc xong 1ap nay. ban s& ¢6 nhiing hidu bidt co ban vé cde tran g thidt bl
Khi nén.

“Tap 2:

Tap nay viet cho nhing ai di ¢o nhing hicu bict ¢o ban vé mach dien khi
nen (sau khi dd doc xong tap mon. Cung cap nhimg thong tin chung cin thist
nhat v¢ van di¢n tir, xi lanh vii mach di¢n khi nén. Khi doc xong tap niy, han s¢
¢ nhimg hicu bict day di vé cdc trang 1hict br khi nén viv mach dién khi nén d¢
fam vice vot ciac mdy moc diéu khicn wr dong bang khi nén.

“Tap 3:

Tap nay viet cho nhimg ai da ¢6 nhiing hicu bict chung vé mach dien khi

nén (sau Khi did doc xong tap haiy. Cung cap nhing thong (in nang cao can thict
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nhat vé van di¢n 1, xi lanh va mach dién khi nén. Khi doc xong tiap niy, ban s¢
¢O nhing hicu bict day du vé cdc mach dién khi nén, cic kién thie nang cao vé
khite phuc sy ¢o. kiém tra vi bio dudng. biét tua chon céc trang thi¢t bi khi nén

de thiet ke cac mdy tu dong don gian.

L2CACH SUDUNG

1.2.1 Nhing diem thiét yeu

No1 dung cuu madi chuong (két qua ban thu duoc) chi [a nhimg cidi khot dau. Ban
phii nhan thie ro ban can nghién ctu sau hon nita.

Thong tin hién thot chi ¢d v nghia minh hoa. Su minh hoa xung quanh ta cho ta

nhung thong tin quan trong mi la ¢an nghién ciu ky hon,

1.2.2 Thong tin tham khao

Cac thong tin duge in nghiéng trong i licu cung ¢ip nhimg kicn thic
tham khao. Mac di cace thong tin nay rat can thict cho viée nghién cdu sau hon
ve dicu khien khi nén, nhung trong tap nay nod ¢hi 1a cac thong tin véi muc dich

tham khuo.

1.2.3. Két qua
Khi ban doc xong cudn sach nay ban phai dat duce cic K§ nang sau:
(1) Van hanh duoc cdc bo di¢u khién xi lanh khi nén bang van dién 1
(2) Dung xi lanh khi nén tai ciac vi tri trung glan
{3) Lira chon cdc trang thiét bi khi nén co ban
(4) Khie phuce suco, kicm tra v bio dudng céc trang thiét bi khi nén

(5) Hiéu sau cic 1thict bi khi nén co bin

b
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Chuong 2
TRANG THIET BI KHI NEN

Ba1 vi ¢6 rat nhiéu loal mach khi nén. nén cin ¢6 kinh nghicm khi lua
chon cic trang thiet bi khi nén phit hop véi ciée muc dich su dung. Frude hét ban
phai hicu 1o cic trang thi¢t bi khi nén thuong hay sur dung nhdl vai so luong Ién
trén thi trudng.

Sau kKhi nghien citu k§ chuong niyy ban phii hidu dugce cde thist bi sau:

(1) Xi lanh khong truc.

(2)  Xilanh ¢6 can pit tong ngan.

(3)  Van dien tor kép.

(4) (A)’ng phin phot chinh,

(5)  Van dicu dp.

(6)  Dumg duoce i lanh khi i vi 0f trung gjan.

(7y  Cdach van dung cdce thi¢t bi tén,

21 XILANH KHINEN

Co ciiu khi nén la "mot thict bi chuyen doi nang luong khi thanh sy
chuyén dong va lue co hoe™, chiing han nhu ¢6 loai he chuyén dong theo phuong
duong thiang. ¢6 loai mo o khi nén ¢6 thé lam quay roto vae mo s dao dong (ao
ra chuyén dong quay dio chiéu nho vice gidi hyn gée quay (chuyén dong quay
2141 han).

Theo ticu chuan Nhat Ban. maot silanh khi nén la maot toal “co cau chap
hanh chuycn déng tinh tién 1y 1¢ véi dién tich vung hitu ich va su chénh lech dp
SUdL”.

Co rat nhicu foai xilanh khi nén duge ding cho nhiéu muc dich khiac nhau.

cach phan loai cua nd duoce chi ra & hinh 2.1,

[ ]
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—X1 lanh kép -——

X1 Lunth khi nén ——

L Cdc xt lanh khuic

— Khong ¢6 bo dem

~—Xi lanh truc mot chiéy ——— o vong dém cao su

——C6 vong dém bién thien

—Khong ¢6 bo dém

— Xi lanh truc hai chieh —————C6é ving dém cao su

C6 vong dém bién thién

— - Khong ¢ bo dém

— X1 lanh ki¢u 1o xo

— X1 lanly don --— — C0 bd dém

— X1 lanh kiéu luc ngoai hodc ty gilr bang trong lugng

—X1 lanth khoang chuyen dong ngin

~=X1 lanh kicu ¢d ming ngan
—=Xi lanh kicu ong thoi
mXi lanh kicu khodng chuyven dong ¢6 the thay doi

X1 kanh ¢o bo him

I‘—Xi Janh ¢6 khoa

—Xi lanh khong truc

X1 lanh Khong quay

—Xi lanh thang lién Gép
=—Xi lanh true kép

X lanh kicu long vio nhau
~—Xi Lanh ki¢u bia

r——Xi lanh thay luc thidp

P Xi lanh ken chuong

— X1 lanh covan Jien w

4
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2. XILANH KHONG TRUC
2.2.1. Pac diém

p - . -

Hinh 2.2: Mot vai loai xi-lanh khong truc /ﬁ

Mot xilanh khong truc thi kKhong ¢6 can pit tong. N6 ¢6 thé lam chuyén
dong mot vat the nhe doc theo ong xilanh hai chiéu. Hinh dang bén ngoai cua
xilanh khong truc duoce chi ra & hinh 2.2.

Mot xilanh khong truc thi chi can mot nia chiéu dai so véi xilanh hai
chicu thong thuong, bai vi chiéu dai ctia xilanh diing bang khodng chuyén dong
cua can pit tong. Su khdc biét so véi xilanh hai chiéu 1a xilanh khong truc ¢6 thé
chuyén dong ma khong can quan tam t6i dai chuyén dong cua can pit tong nhu
trén hinh 2.3. Do d6 n6 ¢6 thé giam nho kich thude cia thict bi. So vii cdc loai
xilanh khdc, thi xilanh khong truc ¢6 két ciu don gian hon rat nhié¢u boi vi tai
duge ket noi true tiép véi co cdu van hanh.

Mot vai xilanh khong truc ¢6 khoang ch uyen dong dai hon so véi cic loai

xilanh khac (mot vai mét).

2.2.2. Phan loai

‘/Chi(}u dai xilanh lhnn0 thuong “\.l
| ! .I’_ el |
i oo “W&\‘“
Khoang lich (,l_'_l_umn i 7 I
LDO di doi o
- —_ =1
R —— e
khong truc | Khodng dich chuyen |
(a)Vi tri chuyén dong b) ing dung
N )

— I N . oy

Hinh 2.3: Xi-lanh khong truc
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Xi lanh khong truc ¢6 thé duoc phan ra thanh loai xi lanh khong truc kicu
truot, loai xi lanh khong truc ki¢u nam cham, loai xi lanh khong truc kic¢u day
quan va xi lanh kicu xich.

(1) Xilanh khong truc Kiéu truot

BoO phan truot
PR

. ' 1 N O
Mat cat ngang FIEtORg

Mat cat ngang

Hinh 2.4: Xi lanh khong truc kiéu truot

Mot xi lanh khong truc ki¢u truot ¢6 mot ranh bén trong ong xi lanh. Pit
tong & bén trong xi lanh v bo phan trugt ¢ bén ngoai xi lanh duge két noi co khi
vGi nhau bang chot cai.

Phan dém ¢6 hinh dang dai va mong lap ¢ bén trong khe ho cua xi lanh
khong truc theo tht tu nhat dinh nham ngan can khong khi thoat ra ngoai.

(2) Xi lanh khong truc loai nam cham

Mot xi lanh khong truc loai nam cham ¢6 nam cham vinh ctru & ca mat pit

tong va mat khoi truot, nhu ¢ hinh 2.5. Khéi trugt chuyén dong nho vao luc hit

cua nam cham

Bo phan truot Nam cham  Nam cham Ong xi lanh
?; / // / «"fr;
T L S L r_l,--'
I I LT /
(A1

atmins!

Pit tong

Hinh 2.5: Xi lanh khong truc loai nam cham

6
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(3) Xi lanh khong truc kieu day dai
'

_ o N
Puly it ong Day dai
UE} phan truot
k Hinh 2.6: Xi-lanh khong truc ki¢u day dai

_/
Xt lanh khong truc kicu day daj dugc chira trong hinh 2.6. Day dai va day

cap deu duge noi (6i pit tong. Pit1ong noi vé6i bang truot biang day dai va day dan
thong qua ¢a hai mat.

2.23.MOT SO VI DU VE CACH SU DUNG

— .
i il Z

.. e

(b)- May cat

(a)- Tay robot

(¢) Dich chuyén thang

“

(d) Bong mao cira

Hinh 2.7: Mot vai vi du vé cach su dung xi-lanh khong truc

— e s ‘/)

Hinh 2.7 cho thay mot vai vi du vé cich su dung cua vi lanh khong true:
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canh tay robot, mdy cat v.v.. déu duoc dat 1én phan trugt cua xi lanh khong truc.

~J

3 XI LANH CO KHOANG CHUYEN DONG NGAN
.3.1. Pac diém

I~

/ - - . h

| . .
| Xi-lanh thong ]

thuong | o | |

I — |

Xi-lanh co [{ <(H |
’khoang chuyén |

dong ngan

Hinh 2.8:Xi- lanh c6 khoang B
Kchuyén déong ngan ) ' Hinh 2.9: So sanh giua 2 loai xi-lanh

- s

-

Trude day, doi voi xi lanh ¢o Khoang chuyén dong ngan (vi du 10 mm)
khong c¢6 vo xilanh di ngan (chang han 200 mm). D¢ khac phuc nhiing nhuoc
diém nay cang ngay ngudi ta cang giam kich thude cua vo xi lanh (chang han 70
mm). Do dai chuyén dong tieu chuan cla can pit tong la 5 hoac [0 mm... Hinh
2.8 minh hoa hinh ddng bén ngoai cta xi lanh ¢6 khoang chuyén dong ngan va

hinh 2.9 so sdanh gitta xi lanh thong thuong véi xi lanh ¢ khoang chuyén dong

ngan.
- N - R
Piston packing ~ :.
Head cover —_ ‘
] |
Piston, — | ‘
Piston rod i
: L Hinh 2.11: Ky hiéu ‘
Hinh 2.10: Cau truc || ' |
R N . e

Hinh 2.10 va 2.11 cho thiy cdu tric va ky hi¢u cta xi lanh ¢6 khoang
chuyén dong ngan.

2.3.2. Vi du ve cach su dung
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4 ~
Nén Nghién Mée st
K : Vi tri dimg
N _ =
Day dai
Hinh 2.12: Vi du vé cdach su dung xilanh c6 khodng dich chuyén _
- ' Y,

Hinh 2.12 chi ra mot xi lanh ¢6 khoang chuyén dong ngin duoc su dung

d¢ dinh vi tri, sap x¢ép va chuyén dong cac khuon.

' Hinh 2.13: Bo phan co khi | k Hinh 2.14: Moc co khi

Chuycn dong ngan

L Hinh 2.15: Co cau van chuyén

Hinh 2.13 dén hinh 2.15 chi ra cdc cdch st dung khéc nhau ctia xilanh c6

Khoang chuyen dong ngan va cdc xi lanh thong thudng. Cho thay céc xilanh ¢6

9
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khoang chuyén dong ngan chi cin ciac khodang khong gian nho vi thu nho kich
thuéce cua thiét bi.

Trong hinh 2.13. mot xi lanh ¢6 khoang chuyén dong ngan duge sor dung
nhu [ mot bo phan co khi dé chuyen trang thai. Trong hinh 2.14 mot ¢ong tic ¢o
khoang chuyen dong ngan duoce dimg nhu 1a mot bo phan dé dich chuyén cac

Khuon di len hodce di xuong. Trong hinh 2.15 no duge dung dé dong dien.

2.4 VAN DIEN TU KIEU KEP

2.4.1. Phan loai

J Kicu ticp dién lién tuc
—Van di¢n 0 hat vi i ‘

L Kicu Liép dién tie tho

- Kieu 1t ¢a cde cong déu dong

Van dicn - —Van dién tr ba vi tri Kic¢u két not cong ABR
trkep Kicu két néi cong PARB

— Kiu tat ¢a cac cong deu déng
—Van dién (trbén vitrf - — - Ki¢u k¢t néi cong ABR
Ki¢u k&t nol cong PAB

Hinh 2.16: Phdn loai van dién tic kép

Van dién tir kép ¢6 hai cudn tir dé doi chicu van. Nhiing loai van nay dugc

phan ra van hai vi tri, van ba vi tri, van bon vi tri.

10
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2.4.2. Van dién tur Kkép hai vi tri

P
{

- Hinh 2.17: So' do minh hoa
\_

Hinh 2.18: So do cau tric

Van di¢n trnay ¢6 hai vi tri doi chiéu, d6 1a vj tri tuong tng véi cuodn tr A
va Vi tri tuong tng vaGi cuon tr B. Hinh 2.17 va hinh 2.18 cho thay hinh ding bén
ngoai va cau tric bén tron g cua loai van nay.

Hinh 2.19 cho thay cac vi tri thay d6i cha van hai vi tri.

I»

B A B B

1 2 X I 74 IR U - BN AN =i1234f§]

| .
Hinh 2.19: Van dien | | Hinh 2.20: Van dién
w2 vitri )\t 3 vitri

Hinh 2.21: Van dién tu 4

\vi tri

Van hai vi tri ¢6 the duge phan loai thanh kiéu ¢6 cuon tir don, kicu ¢o
cuon tu keép tiep dién lién tue va kic¢u cuon tir kép ticp dién tic thoi .

(1) Van dién tir hai vi tri ¢6 cuon tr don

Van di¢n tr nay thay doi vi tri van bin g cuon trva 1o xo. O trang thai ban
déu (cuon tir tav), van duoc gitt & vi tri ban dau bang luc cha 10 xo. Cuodn tir phai
duoce trhod lien tue bang viée duy tri vi tri chuyén mach.

(2)Van dién tir hai vi tri ¢6 cuon tir kép dugce cap dién lién tuc

Cuon tir phai duge tir hod (& trang thdi bat) bing viée duy tri lién tuc vi trf
chuyén mach cua van.

Mot kicu duy tri truc chinh cta van tai vi tri trung gian la khi ca hai cuon

11
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tr déu tit, rong khi ¢é mot kicu duy tri khic La chuyén mach vi trf ¢o dicu Kién
twong Wyt khi xay ra dao dong hodac va cham,
(3) Van dién tir kép hai vi tri Kicu cap dién titc thoi

Loai van nay khic phuc dugce nhimg thi¢u sét cia loai cap dicén licn tuc
(do L true chinh dao dong khi ¢ hai cudn tir déu tian. Van duge bat 1én nho su
1r hod tde thoi cua cudn day (< 0,05s). Sau khi cuon day da tat thy van duy i
duoc trang thdi nay. Trang thdi nay van duoe duy ti cho dén khi cudn i con lai
b1 (U hoi.

2.4.3. Van dién tu Kkép ba vi tri

Van dién tr nity ¢ thé & mot trong ba vi tri . tuy theo khi cudn A di byt
hoi, khi cuon B da bi tir hod hoac khi ca hai cudn déu khong bi nhi¢m (.
2.4.4. Van dién tir bon vi tri

Van dicn tir niy ¢6 thé ¢ mot trong bon vi uf, 3 vi uf dau trong o nhu 3

van ba vi tri va vi tri thir tu 1 khi ¢i hai cudn day A va B dong thor duge tor hod.

2.4.5. DUONG DAN CUA VAN

Van di¢n tr ba vi tr hodce van dicn tr bon v tri ¢6 th¢ duge phan thanh cdc
loai sau: Kiéu 1l cd cde cong déu dong. kicu ket noi cong ABR vi kicu ket no
cong PAB v6i trang thii ban dau [a cd hai cuon A va B déu khong b nhiém .
Hinh 2.22 cho thay biéu tgng minh hoa cta cdce loal van ba v tri (tham khao

ticu chuin Nhat Ban cho bicu tugng minh hoa cho cdc loai van bon vi tri).

|/ _ | (b) K& noi cong ABR e "|
. al 18 A |b .

O NN A
| T 13 I Ty irT|v 11T T‘\m\Tf .|$R?' |
| Rl | RE 71 | R2 .i'-" ' _
! (a) Tal ca cac X o, ~ (o)Kétnor cong |
| cong déu dong Hinh 2.22: Ky hié¢u cua van 3 vi tri PARB |
. L S _ _

(1) Kiéu tat ca cac cong déu dong

O trang thdi ban dau. khi nén tit ngudn khi nén déu bi tich ra khot van vi

12
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(al ca cac duong dan déu bi dong .

Kieu van dién tir nay duge ding dé diéu khién xi lanh hai chiéu. khi can
pit tong phai dumg chinh xdc ¢ vi tri chinh gita clia khoang chuyén dong.
(2) Kiéu két noi cong ABR

O trang thdi ban dau, cong ra A va cong thodt R, dugc noi véi nhau. cong
ra B va cong thodt R, duoc néi v6i nhau. Khi mach khi nén duge xay dung boi 16
hop xi lanh hai chicu va van dién tir nay, ¢4 hai ¢on g cua xi lanh déu thong véi
kKhong khi ¢ trang thdi ban dau. Do d6 can pit tong ¢6 thé chuyén dong u do
bang tay trong trang thdi nay.
(3) Ki¢u két noi cong PAB

O tran g thdi ban dau, cong ra P va cong vao A. B duoc néi véi nhau, ¢4 hai
cong ra déu dugc cap khi nén. Khi mach khi nén dugc xay dung boi 16 hop xi
lanh hai chi¢u va van di¢n tr ndy, can pit tong bj ¢6 dinh ¢ trang thai ban dau do
cap khi nén cho ca hai mat cta pit tong. Cho nén can pit tong khong the di
chuyén bang mot luc tir bén ngoai.

Van di¢n tir nay dung dé dimg can xi lanh hai chi¢u va xi lanh khong truc

tai vi tri trung gian.

2.4.6. Cach sur dung van dién tir ba vi tri hai cuon day
(1) Pieu chinh vi tri

Sealing roller
LCong tac gidi
han

SCNSOr

\H:‘nh 2.23: Dong/mo cua Hinh 2.24:Piéu chinh do cao Hinh 2.25:Nang do J
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r Ung dung khic ¢ Son
1 26: 'é - hié T 1T |
. Hinh 2.26: Diéu khién vi tri )

Dicu khién vi tri bang xi lanh khi nén khong cho su chinh xdc cao nhu
diéu khi¢n bang dong co. Vi rat dé dicu khién nén nd duoge st dung cho cic
truong hop sau:

- Dung xi lanh hai chiéu tai vi tri trung gian ¢6 dinh.

- Dong /ma ca hop dién khi do mo phai phu hgp véi quy mo cong viee
(hinh 2.23).

- Dicu chinh chicu cao ctua bang chuyen lam vice (hinh 2.24).

- Dung d¢ nang do (hinh 2.25).

- Cac ung dung khac (hinh 2.26).

(2) Po dac mitc do an toan cho cac tinh trang khan cap va tai nan

Trong truong hop mach khi nén bao gom van dién tur don hai vi tri va xi
lanh hai chiéu, van dién tir ¢6 thé tra lai vi tri ban dau ma khong tuan theo muc
dich cta nguoi diéu khién khi ¢6 su ¢6 vé ngudn hoac khi cuodn tir bi hong. bicu

nay riat nguy hiém nén phai dang mot van ba vi tri dé kiem tra muc do an toan.

14
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- Khi co cau dang chuyén dong 1én, né bj roi xuong bat ngo vi ¢6 sur ¢o vé
nguon hodc hong cuon day (hinh 2.7).
- Khi cdanh tay robot b roi hodac quay tré lal tice thoi vi ¢o su ¢o vé nguon

hoac hong cuon day (hinh 2.8).

2.5. ONG PHAN PHOI KHI CHINH

\ Hinh 2.29 :  Ong phan phéi khi chinh .

Ong phan phoi Khi chinh duoc su aenge khr liat hoac nhicu van doi chicu
duoce noi voi nhau trong mot mach di¢n. Hinh 2.29 cho thay nhi¢u van di¢n (i

dugc ghép lai voi nhau thanh ong gop. ..
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_ y,

Hinh 2.30: Cdc bo phdn cua ong phan phoi khi chinh

NEU cdc van doi chiéu khong duoc ghép véi nhau thi cdc ong dan khi phai
noi 161 g cdi. Mot ong phan phoi khi chinh lam giam s6 Tuong ong dan Khi
xuong chi con mot ong. Boi vi khi nén ¢o thé dugc dan (6i cdac van to ong nay,
mot ong phan phoi khi chinh tiét ki¢m duge khoang khong gian va lam don gian
viéc thiét k& h¢ thong ong dan khi.

Bo dem dugc ding dé ndi cdc van doi chicu thanh ong phan phot khi
chinh nhu hinh 2.30 minh hoa & vi tri 2 va 3. Mot 6ng dan khi bén ngoai dong
thoi cap khi cho tat ca cac van.

Phic¢n (4) 1a mot phién bo trg dung dé tich ong dan khi ben ngoai khi

khong can dung ntra.

16
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Khoi cuoi — N .

Hinh 2.31: Ong phoi khi kicu riéng re |
- o /

(Ajllg phan phoi khi chinh ¢6 th¢ phan ra thanh kic¢u khoi thong nhat (hinh
2.30) la nhicu van ghép thainh mot khoi. kicu kho; ricng 1€ (kicu xép chong -
hinh 2.31) 1a gém nhiéu khoi co so.,

Cic van doi chicu (don hoac kép) dé lap thanh mot ong phan phoi khi
chinh thong nhat 1a ¢6 gidi han. (A_)fng phan phoi khi chinh kicu khoi riéng ¢ linh
hoat hon trong vi¢c ghép noi cac van véi nhau. nhun g no dat ticn hon ong phan

phot khi chinh kicu khéi thong nhat.

Cong

Hinh 2.32: ong phan phoi khi kiéu
thong nhat

_/

Hinh 2.32 chi ra duong dan khi ctia 5ng phan phoi khi chinh. Cong vao (la

cong P- cong cap khi nén) dugc chia ra ben trong 6ng gop. Co vai cong thoat (la

17
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cdc cong R), dong thoi moi van ¢o mot cong thodt riéng.

2.6. VAN DIEU AP

Su khong tinh khi¢t cia khong khi trong mdy nén kKhi la nguyen nhan lon
nhat gay ra cdac van d¢ cho mach khi nén da duoc nhac dén nhicu lan. Chung ta
phai lam sach chat ban nhu la hoi nudc, bui, cac bon, vv... MOt van dicu ap duoc

dung dé¢ lam sach chat ban tar khong khi.

p — — B —_—

( . I
‘ Van dic¢u ap
r—A—\
| i G -g) ==
! FUg |
| o
Xi- lanh khi nén Lam mat |
Fl-l- s -I -Tn I‘
v4
e o
it an J 'L Bn) loc chinh
| Nguon khi nén ngung Binh chua
|
| Hinh 2.33: Cach mac van diéu ap
l

Nhin chung van diéu dp duge lap gitra nguon khi van dicn o va xi fanh khi

nhu hinh 2,33

4 Niit diéu chinh N \

Al

/ Bo tra dau

Hinh 2.34: Hinh dang Hinh 2.35: Cdu tric
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Ben canh viee loai bo bui ban tir Khong khi, thi van dicu dp con ¢6 nhi¢m
vu dicu chinh ap suat khi nén va lam tron luong khi cung cap. Hinh dang bén
ngoai va cau truc duoc chi ra trong hinh 2.34 vi 2.35.

Boi vi van di¢u dp thuong bao 2om 3 bo phan sau:

(1) BO loc khi: Loc bo bui va dau bi O x1 hoa ra khoi khi nén:
(2)Bo dicu chinh: Co dinh ap suat Khi nén twr may nén khi.

(3)Bo tra dau: phun va bom dau sanh 61 thiet bi khi nén (xilanh v van di¢n

»0ng dan dau

Cong tac nhan

b—n

» 4p sual thap

| [
{ N —1 _ Khinén thong thuong
| —f=] = O @

' — “(Khong khi da lam =
| ) M B it bi dicu chinh ) |

sach) ;
s T g |
Loc khi Loc nude ¥ ~a |

| Bau loc nudc

—_—

\ Hinh 2.36: Vi du vé mach dung van diéu ap '

—_— - - _— - '/

Hinh 2.36 minh hoa vi du su dung van di¢u dap. NO ¢6 thé bao 2Oom 3
duong khi nén nhu: duong khi nén thon g thuong (khong khi sach), duon g ap suat
thip (su dung bo dicu chinh) va mot duon ¢ tra dau (str dung van tra dau).

Hinh 2.37 minh hoa mot bo di¢u dp bang cic ky hicu danh cho bo loc khi,
bo dicu chinh va bo tra dau. Khi su dung ching mot cich rieng bict trong mot

duong ong thi ¢6 so do nhu hinh 2.36.
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o

Loc khong khi Thietbi  Bo tra diu !
dicu chinh i

_ Hinh 2.37: Minh hoa b¢ diéu dp
l

Ciic van dicu dp kidu tra dau vit khong tra dau rat pho bien trén thi truong.
Khi st dung thiét bi khong cdn tra diu trong mach khi nén thi khong nhat thict

phai ¢ai dat mot bo tra diu,
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BAITAP 11

bicn vio chd wong hoac cum tir thich hop

(1) DS dai cla xi lanh khong true (oo ) S0 vGOI XI
lanh hai chiéu thong thutng.

(2 Tai dp dung (oo ) doi vai ting loai xi
fanh khong truc.,

(3) €6 1thé phan xi lanh khong truc thanh 3 loai sau:
(e, Yo o, | O )

(4)  Xi lanh ¢6 dng vix khodng chuyén dong ngdn hon so vii Mot
X1 lanh thong thuding duve goi 1 (o )

(5)  Van di¢n tr don hai vi tf ¢6 thé chuven vi o cla van nho

t6)  Van di¢u tir k¢ép kicu mo men di¢n duge chuyén d6i bing
cach 1 héa mot cuon tir (... )

(7). DGivoi van dicn trkidu cdc cong déu khéa. kKhi nén tir nguon
miy nén khi (... ) trong van & trang thdi ban dau. Trong tinh trang
nay. tat ca duong di déu (

(8)  DOI v6i van dién tir kiu két nsi ABR, cong ra A vi ¢dng
thodt (... ) duoce ket ndi v cong ra B viy cong thodt (
dugce k€1 ndi trong trang thai ban ddu

- o \l . n . P a AT A - .
(9 D3I vél van di¢n wr kicu két nai PAB. cong vio P vl

(v, ) duge Ketnoi vi khi nén duge dan i (oo )

(10) Co hai loai dng g6p, bao gdmM: (oo ) v
(e )

(1) Bo dicu dp ¢ nhimg chdc nang sau: (... ).
(oo, YoV G )

(12) B6 loc khi duoe cai dat vao duong ap sudl nén khi de loai ho
(v bova (o ) khot khi nén.

(13) BO dieu chinh ¢6 dinh (o............. ) ctia ngudn khi nén

(14} Bo tra dau cung ¢ip (e ) cho thiét bi khi nén
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Chirong 3
CAC KIEN THUC CO BAN VE LUA CHON TRANG
THIET BI

Mot hé thong khi nén bao gom van didu dp. van dién . thiét bi dicu khién
(o¢ do. xi lanh khi nén vi cde bo phan khic. Co rat nhi¢u loai va nhicu kich ¢&
khac nhau d& lua chon phi hop véi timg muc dich riéng.
Sau khi nghién ciin k§ chuong nay can nam vimg nhiing van d¢ co ban
s
(1)  Lua chon xi lanh khi nén.
(2)  Lua chon van dicn (o
(3)  Lua chon van dicu ap
(4)  Lua chon bo di¢u khién t6¢ do
(5)  Lua chon cdc trang thiét bi Khi nén ¢ trén dé lap thianh cdc

mach thich hop.

.1 LUA CHON X1 LANH
Khi lip mach khi nén diéu co bin nhat la phai fua chon mot xi lanh phu
hop vii mue dich st dyng. Khi da chon mot xi lanh nio do, kem theo phai chon
bo diéu khién (6e do v van dign tr tuong thich.
Khi lua chon mot xi lanh khi nén phdi dya trén hat cau ho1 sau:
- Luc ¢an thit 1la bao nhicu?
- Tae do can thict [a bao nhicu?
Luc ma xi lanh khi n¢n ¢o thé 1am tai chuyén dong duge.
Toe do - Mite do nhanh cham ma xi lanh Khi nén lam tai chuyén dong.
Sau khi lua chon xi lanh phai tinh toidn lugng khi cin thi€t dé tai chuven
dong thoa man lue va1oc do (¢ ra.
Téng khoi luong khi cdp cho xi lanh duge eoi 1a “luu fugng dong khi™ .
Do 14 nhan (6 ¢6t yéu dé quyét dinh dung luong nguon khi.
3.1.1. Luc tac dong vao xi lanh
Khi Iya chon xi lanh diéu cin nhit la phai tinh duge luc ra trén cd sOrong

luong cla tai ¢d the chuyén dong.
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Chong lai su thoat
Fh=A X P o khi
g ong xi-lanh

B

Chong lai ma sat

P: Ap suat cua khi nén

(a) Luc day theo 1y thuyet (b) Bo qua ma sat

Hinh 3.1 Dau ra cua xi lanh

Theo 1y thuyet luc ra (lue ctia khi nén tdc dong Ién piston) dugc tinh bin g
cong thuc “F, = A.P” duoc chi ra trong hinh 3.1. Bicu do6 ¢6 nghia 1a dién 14 moi
quan h¢ sau: “trong luong cua tai = luc ra cla xilanh™.

Tuy nhien ching ta bo qua luc ma sdt gitra pit tong va ong xilanh cling
nhu can pit tong va bo dém. Trong khi d6 phan luc (luc tdc dong lén mat doi dién
cua pit tong) cling bo qua. Phan luc nay la do su can tréy cla khong khi bén trong
ong dan va van lam cho khong khi khong thodt ra dugc mot cdch dé dang.

Khi lue ma st va phan lue duoe tinh dén thi luc ra cua xi lanh khi nén nho
hon so véi gid i 1y thuyét khoang 20% .

Ti so gitta gid tri thue (€ cla lyc ra va gid tri 1y thuyét duoc goi la “hi¢u
sudt xi lanh™. Trong truomg hop nay hi¢u suat xi lanh (1) 1a 80% (khi ¢6 ap luc
lam viee, dp luc nay bang dp luc khi nén t6i thicu 1a 3 kgf/cm?). Trong mot vai
truong hop, thuong chon hiéu suat cua xilanh bang 50% dé¢ dam bdo an toan.

Vidu: Khi phai nang mot t4i 90 kef, gia strxilanh ¢6 hi¢u suat 1a 80%, luc

ra thuc (¢ cua xi lanh la:

F =90 [kef] + 0.8[n] =113 [kef]
3.1.2. Toc do cua xi lanh khi nén (can pit tong)

Khi thi¢t k¢ mot bo phan ctia may dugc dicu khién bdi thiét bi khi nén. thi
thot gian xtr 1y trén moi bo phan la yéu t6 quan trong nhat. Néi cdch khic (6c do

truyén dong ctia pit tong can duoge xem xét ky [uong:
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vl
1

Trong do:
Ve Toe do cla cin pit tong {nmys|
L: Khoang cich ma can pit tong dich chuyen [mm]
- Khoang thoi gian mivcan pit tong dich chuyen |[s]
Mo6i quan gitia 1o¢ do, khodng cich va thii gian duge dién ta bai cong
thie trén.
Vidu:
Khoang edaeh ma i di chuyen 1a 300 [mm] va thot gian can pit tong dich
chuven Ta 0,75 [s] thi toc do cua pit tong dudc tinh nhur sauw:
L 300
V=107 T
Trong vi du trén bo qua luc ma sat va e can khong khi. Thi gian ke W

400 {mmy/s]

Khi cuon solenoid bi tir hod va tic dong 1en can pit tong duce goi 1ot gian uc
cua xilanh, Khi xilanh ¢6 vong dém thi chung ta chu y dén thoi gian can pit ong
tie dong Ten vong dém (khoang 0.2 ).

Cong thic 1y thuyét cho ta cach tinh nhu tren. Nhmg thue 1€ 1oe do cua
silanh thay doi theo tii ma xilanh do tde dong len. Fhinh 2.2 chi raomor quan he

giia L va toe do cue dai cua xilanh.
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Trong tai [Kgl]

N

Hinh 3.2: Toc do lon nhat cua xi-lanh

| _/

S]

aran tre

=

Thot

I
80 100 120 140 160 180 200

Tai trong[Kgf]

0 I
0 20 40 60

_ -

Thot gian tre cua xilanh phu thuoc vao duong kinh cta xi lanh va trong luong

Hinh 3.3: Thoi gian tre

cua tai theo nhu hinh 3.3,
Thang to¢ do ¢6 thé xem trong tai licu cua nha san xuat doi khi ¢6 nhiéu van
de xay ra lam cho toc do nay khong con ding nira, nhu hien tuong “bi ro” (¢o

nghta can pit tong khong chuyén dong vai toc do dinh trude) lam cho pit tong




PIEU KHIEN KHI NEN

chuyén dong qud cham. Nguoc lai khi toc do qud [6n xuat hién su mai mon I¢ch
tam.

Ngoai ra, 10¢ do cua pit tong phu thudc vao “luu luong chay” (1o¢ d¢ khi
nén duoc chuyén qua xi lanh). Trong vi du trén. gia thict rang luong khi duoc
cung cap day da tr nguon.

Thuc (¢ la 16¢ do cua xi lanh khi nén s¢ bi thay doi boi luu luong va Kich

thudc van dicu khien xi lanh.

‘ Fp.: = =S o se—
| .(_ l.uu'u | 06 thap f! SOL a-SOLb | l

soLA-soLe| —

Van hai

——— 7 chi¢u

| b e | sgL.:_B__wJ

\ M 1 SoL A 7T+ o |
, MG rong — 7] X i Tan o

| o\ AN ‘ | N\ [Ii A M Thu

| van N\ ~ T )

| \ hep van

| SOL. B SOL b T |/

| 4, 11/ e

! M M

‘ D ——— — 1

\ Hinh 3.4: Hai cap do thay doi cua bo diéu khien toc do

Vi du nhu : bang su phoi hop két noi gitia van solenoid (a1 x1 lanh khi nén
lam to¢ do ctia mot xi lanh ¢6 the bi thay doi theo hai cip do.

Su md rong hodc thu hep ctia van solenoid dugc di¢u khién dong thoi vai
su di chuyeén cua can xi lanh.

Toe do cta can xi lanh ¢6 thé bi gidm biang viee dicu khien dong thoi 1o¢
do luong qua hai van solenoid.
3.1.3. Toc do luong (luu luong)

11T L E+l 03

Q=7 x7 X —\(6{ 10y (1)

Q: Toc do ctia khong khi cap cho xi lanh [I/phut ANR]

D: buong kinh cta xi lanh [mm]

[: Khoang chuyén dong cua xi lanh [mm]

t - Thoi gian dé xi lanh chuyén dong hét mot khoang [s]

P: Ap sudt khi nén tac dong
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be dicu khien xilanh khi nén v6i muc tiéu 1a “dau ra” va “toc do”, diéu
can thiet la toc do luong cta khi nén cho moi don vi (unit) phai duge dam bio,
Khong khi phai dugc cung cap cho cédc xilanh khi nén t6i thicu tai luu luong nay.

Toc do Tudng (dicu kién vé khi: Bao nhicu lit khong khi duoc cung cap
trong mot phut - I/phut ARN), dicu nay can thiet de mot xilanh khi nén chuyén
dong het mot khoang theo t6¢ do da thiet ké phit hop véi bicu thiic (1) nhu tren.

Nhin chung 6 the gia sit rang licong khi dicoe cap dui tir neuon khi nen.
Tuy nhien, khi thiét ké’mot mdy ¢6 nhiéu xi lanh khi nén, e licong (16ng litong
khi can thiet) can phai ¢6 cho moi xi lanh phdi dat dicoc nhie cong thiic trén va
dung tich cia nguon khi nén la tong ctia toan bo cdc xi lanh trén.

Luu lugng can phai ¢6 de diéu khién mot xilanh duoe tinh todn tir cong
thire (1). Hoac ¢6 the duge xdc dinh tir bang chi dan nhanh sau day:
Bang 3.1: Ty I¢ dong khi trén Imm khodng chuyén dong cau truc [can pit tong

dich chuyén|

“”""" ap suat khong khi [kg/em2)
Kinh xilanh— S . —_—
[mm] 1 , 2 | 3 4 5-_ ' 6 7 i 8 | g
—— — 1 I| - e T — — e _i__. —
S5 = - | - | 0048 0058 0067 0077, - | -
R R - 0123] 0147 0472 0196 - | -
6 | - | o167 0222 o277 0332 0387 0442 - |
10| 0310 0462 0614 0767 0919, 1073, 1225 - ~
16 0792 1182 1573 1963 | 2352 2743 3133 - | -
201241 186 | 245 | 807 | 368 | 429 | 490 | 551 | 613
25 | 194, 289 | 383 | 479 | 575 | 671 | 767 | 861 | 957
82 318 473 | 628 | 785 | 941 1098 | 1255 | 1410 | 1566
40 4-9_5____‘-_______7:40___5}_ 983 | 1226 | 1469 | 17.16 | 1960 | 2204  24.47
_ 50 [ 778 1155 | 1535 1915 | 2295 2680 @ 3063 @ - .
63 1227 | 1834 | 2437 | 3041 3644 | 4255 | 4862 -
80 | 1878 | 2957  39.30 | 49.03 | 5876 | 6861 | 7840 | 88.1. 57 na
100 1309 | 462 | 614 | 766 | 918 [1072 1225 [137, | 1529
125 483 | 722 | 960 |119.7 1435 1675 1914 2152 2389
140 [ 606 | 906 1204 1502 |180.0 2102 12401 2699 1299.7

160 | 791 1’18—3'"'11572 1961 12350 2745 _3_136_f3526 13915

180 1001 1497 1990 2482 2975 (3474 3969 | 4462 4954
200 1236 |1848 12456 |306.4 367.2 .4288 |490.0 5508 | 6116

Cac gid tri trong bang chi ra luu luong can thict dé diéu khién mot xi lanh
khi nén c¢6 khodang chuyén dong 1a Imm theo hai chicu. Ap luc lam viéc va
khoang cich chuyén dong phai duoc can nhac dé xdc dinh luu luong thuc su can

thiét dé diéu khién xi lanh khi nén.
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Khi quy dinh cua mot don vi vie van solenoid duoe Tua chon. cae g i
trong bang phai chia cho hai ( vi dy saw cho thay) bot vi khong ¢ nao chuyen
dong qua lai giong nhuo mot xi lanh.

Vidu:

Véi xi lanh khi nén ¢é duong kinh bén trong [a 40 mm duge dicu khi¢n
b cin ¢o toe do 300 mmys. dp suat khong khi 15 kel/em . Luu lugng can thict
cua khong khi thu duge (o phuong trinh sau day:

14.69 x 1/2 x 300 x 107 =221 l/giay ANR

Theo bang 3.1. luu luong nay cdn thict cho mot trong hai chicu chuyven
dong cua can. dudi didu kien giong nhau (¢6 dudng kinh bén trong Ta 40 mm
duoe dieu khién bdi can ¢ 1w do 300 mm/s, ap sudt khong Khi a5 kelfem )

Trong trudng hop xi lanh chuyén dong mot chic¢u, lvu luong phai duge

chia cho 2.

3.2, LUA CHON XTI LANH KHI NEN
3.2.1. Danh muc can duge kiém tra khi lua chon xi Janh khi nén

Trir nhimg trudmg hop dac biét. mot xilanh khi nén nén duoce lya chon xem
xét mot cdach co bian va cdn than, ¢in nhic nhing cau hoi sau:

(1) Xilanh mot chi¢u?

Xic dinh xem can xilanh mot chic¢u hay xilanh hai chicu.

(2) Chuyén dong thing bay chuycn dong quay hodc i dao dong?

U'de luong Kicu cla gid do (kicu ban, hinh chit U, hinh bdnh xc. tryc quay)

(3) Luc ra can bao nhicu dé tai chuyen dong?

Xem xét duong kinh cta xilanh (tnh todn lye ra cua xilanh) va dp sudl
khong kbi ldc dang fam vice.

(4) Khodng cdch ma tai di chuyen duge?

Xem xét khoang di chuyén caa xilanh.

(5) Tée do di chuyén cla tai?

Xem xét kich ¢o cua van, 16¢ do diéu khién, diéu chinh dp suit khong khi
¢ ong dan .

(6) Nhitng va dap khi xilanh day tai vé cusi?

Xem xét cde vong dém. kiém tra hiéu qua cia vong dém .

(7) Moi trudng 1am viée vai khoang nhiét do cho phép?
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Xem x¢t khodng nhi¢t do cho phép cha vat licu lam xi lanh, chat boi tron,
cde phu tung viclya chon cédc ch uyén mach v..v.(N6i ch ung khodng nhiét do cho
phep khoang tir 5- 60°C). Néu nhict do & ngoal khoang do thi ¢an trao déj véi
nhil san Xuat.

(8) Dicu ki¢n moi truon g xung quanh?

Lua chon dung cy thu gom ric khi ¢6 bui, déau va nhitng mdu nhé bi thai
ra.

(9} Sumai mon ¢d xay ra hay khong?

Xem xét khd ning chiu dung su mii mon cta xi lah néu axit hoac kiém
bi thai ra.

(10) Nhing van dé khdc

Xem x¢t ¢de lua chon. nhu 13 chuyeén mach va cic bo noi.

3.2.2. Puong kinh bén trong cia xi lanh

D= x F,, x10?

i

(1P

Trong do:

D: Budmg kinh trong clia xi lanh [mm].

P: dp suat khi nén lkel/em?)

Fo, - Luc ra cha xi lanh [Kaf]

1 Hiéu sudt xi lanh [ |

Buomg Kinh sé quyét dinh lyc ra can thict dé di chuyén tai, duoce tinh theo
cong thue trén.

Vidu:

Khi tue ra 12 50 kgl dp suat kKhong khi la 5 kgf/em-, thi duong kinh xilanh

duge tinh theo cong thic wen [, gia strhiéu sual xi lanh la 80%.

4 .
[):\/;me S50x[0r =399

Nhu vay theo tinhk todn trén duon g Kinh trong cba xilanh phdi 153 39.9 mm.

Nhung nha sin xuat khong san xuat ra kich thude nay, ma thuong chon gan

chinh xdc ta 40 mm.

Theo tiéu chuan I1SO (tieu chudn quoc 1€ ). thi ¢é cic loai duong kinh
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trong cua xilanh khi nén la: 8, 10, 12, 16, 20, 25, 32, 40, 50, 63, 80, 100, 125,
160, 200, 250, 320 va 400 mm.

3.2.3. Luc ra cua xi lanh hai chicu

F —AP="DxP (1)

th 4

Trong do: F,, : Luc ra ly thuyet (kgf).

P Ap suat khi (kgf/ cm”).

A : Dién tich viing chiu nén cua pit tong (cm?).

D : Puong kinh trong cua xi lanh (cm) .

Theo 1y thuyet luc ra ctia xi lanh khi nén phu thuoc vao duong Kinh trong
cua xi lanh va dp sudt khi tir mdy nén khi. Va luc ra 1y thuy€t ctia xi lanh  hai
chié¢u dugc tinh theo cong thie (1). Cha y cong thie (1) khong dung cho cac xi

lanh mot chiéu hoac cde xi lanh dac bict khac.

|'/_- T
Chicu lui Y/ )
=2 (Jap suit khong
. Truc pit tong = : khl' o
'. T el 1 . (chicu tién)
| Chiéu tién - <]
\\
Chicu lui . o
| Hinh 3.5: Dién tich vung chiunen
- .

Trong truong hop xi lanh hai chicu di¢n tich viing chiu nén phu thuoc vao
can pit tong, nhu sau :
Il 3
F.=F,.n= n D.P.n (2)

- [ e

Fi = 4( D-d).P.p (3)

Trong do:

F, : Luc ra theo chiéu tién cua pit tong [kel]
l—:lh
P : Ap suat khi [kgf/ em’]

D : budng kinh trong cua xi lanh [cm]

- Luc ra ly thuyet [kgf]
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7 Hicu sudl coa xi lanh [44)
d : Duong kinh c¢an pit tong {em]
Khi tinh todn hi¢u sudt xi lanh (%), luc ra thue 1& theo chié¢u tién va theo

chicu 01 tuong dng duge tinh theo cong thite (2) hoac (3).
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4 A
3000 | 3000 |
V
— |V
2000 2000} Y
Y
. q
| av.e%
1000 1000 - ,(/;Z AL
B X S 6 4
AV AVARYy.an
oSNNI A
500 (QQJ E?' /7 s
- o ib‘b / \ﬁ? A
Eu /gs‘?// A CA
- — // /Q' //
= = & LA
=
100 oA / > 100 / > A // /—j
= - A1 e S AV
= V! © /
ooy =
- =
g s
= %
5 3
= o
- ©
= -
ﬁa %
® —
o)
':.
1
. L/ il
1 2 3 456789
ap suat khong ap suat khong
khi [kgf/cm?] khi [kgf/cm?]
(a) Chicu tién | (b) Chiéu lui
Hinh 3.6: Luc ra cua xi lanh khi nén (ly thuyét) phu thuoc vao duong kinh trong
- . /
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3.2.4. Luc ra cua xilanh don
Luc ra ctia xi lanh don theo chiéu tién thi khic bi¢t so v6i xilanh kép, bai
no st dung thém luc lo xo dé co pit tong. Luc ra cta xilanh don 1a gid tri con lai

sau khi trir di phan luc cta 1o xo so véi xilanh kép, nhu sau:

= 1 D”.P.n - luc dan héi cha 1o xo (4)

[ . . I -
F= 4 (D~ —d).P.n - luc dan hoi cua 1o xo (5)

F.: Luc ra cua pit tong tién( kgf)

F, + Luc ra cha pit tong Ihi(kgf).

P :dp suat khi (kgf/ cm?).

D : Duong kinh trong ctia xi lanh (cm) .

Fy : Luc ra nguoc chicu ti¢én cua pit tong

7 Hicu sudt cha xi lanh (%)

d : Dudng kinh can pit tong.

Gitra xi lanh mot chiéu loai tién va loai 1ti luon ¢6 su khdc nhau. Luc ra

cua ching duoc tinh theo cong thuc (4) va (5)

' Cong cap khi Cong cap khi Cong cap khi Cong cap khi

N\/\/
7
7

T
R
= —

SRR

(a) Day ra (b) Lui vao - (a) Day ra (b) Lui vao
\Hinh 3.7: Trang thdi ban dau J Hinh 3.8: Trang thdi tac dong

_/

Luc phan xa cua 1o xo trong cong thic (4) va (5) phu thudc vao trang thai
cua 1o xo 1a trang thai ban ddu (hinh 3.7). hodc trang thdi bi nén (hinh 3.8). Bang

3.2 dua ra mot vai vi du:
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Bang 3.2: Luc phan xa cua 1o xo xilanh don

_}ji_l..l\_‘l]!_'_ kinh silanhjmm]| I3un l|il_ift________ ! Chuyen dong | Budng kinh silunh|mm i. Han Jdiu h (.l‘-”,\‘::_'-] dimy
N 25 | oo | ot | 20 o7 39
4 o o2 | 2 08 48
6 | 0.3 0.6 32 1.5 7.8
r—— ___..10—_..__ . ...__!___ - 0.::_3 — .. L O-? - ! 40 - — - _é_-.o____. - ......__8.5
o = ! _____I____ Y — — S -

3.2.5. Bo dich chuyen cua xilanh Khi nén
Noi chung kich thude cua xilanh khi nén duge tinh theo duong kinh bén

trong ¢ua ong xilanh khi nén va do dich chuyen cua xilanh.

P \
|, Dodncd |
!

|

Y,

Do dich chuyen
33: :D:___.._______n.“
| S s T il -—LJ-J

Hinh 3.9: Do dich chuyén
|
-

Do dich chuyen la do dai cuce dai ma pit tong ¢o the chuyén dong dugc,
bao ¢om ca do dich chuyen dem, duoc chira o hinh 3.9 tren.

Theo ticu chudn Nhat Ban (JIS B8377) ¢6 cic do dai dich chuyen nhu: 25,
32, 40,50, 63,80, 100, 1000, 1250 va v.v...

Theo ticu chudn Nhat Ban thi do dich chuyen cuc dai tuy thude vao duong
kinh trong cta ong xilanh sao cho can pit tong khong bi i¢ch hudng (bang 3.3)

Bang 3.3: Do dai dich chuyen cuc dai theo dudng kinh trong cua pit tong

F by dich chioyen o ol | Ko dich cliwyen lon i

Farome kinh trone salanh
s s | 125 | 1000
50 | 630 140 1000
6 e w0 | 1250
& | 80 180 | 1250
o | oo [ wo 1w

Noi chung do dich chuyén cua xilanh khi nén la ¢o dinh. V& nguyén tac
ciu tao, ¢6 thé-dich chuyén tr trang thdi ban dau cho dén trang thai cuoi. Tuy

nhién, mot vai xilanh ¢6 vit diéu chinh, ¢6 the thay doi do dich chuyen cua
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tong (hinh 3.10).

Chia doi xilanh o ,
- Vit dicu chinh

;' l‘ E] |

u:‘:b

\Hinh 3.10: Diéu chinh do dich chuyén

_ Y,

3.2.6. Hi¢u suat cua xi lanh

Luc ra ly thuyet cua xilanh khi nén 1a luc ra dat dugc khi bo qua cic luc
can khac. Luc ra thye (¢ thi nho thua luc ra 1y thuyét bai vi con ¢6 luc ma st va
[uc can cua khong khi.

Vin toe [ Phuiing Kinh Flicw suat n|te Jore <o dich chuven)

trung 1 \ilanh - - - — — -

binh | [tmm| | Khoing chuyen dongmm|
imm/s] | 200 400 600 800 1000 1200 1500
- 40 IR R R B

50

63

| 80
50400 100
125
160
180

40

50

63

80
400~ 800 | 100

125

2000 2200 2400 _
N R Y A | i__' i

SRR

)
3

|

140 SOV SRR ..
60 R

L |
180 N RS

Hinh 3.11: Hieu suat cua xilanh phu thuoc vao khodang
chuyén dong, toc do, duong kinh cua xilanh

od
[9)]
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00 Dt.ro'n_;zlkmh lrong xlllell)h

Hicu suat [ |

1

|
R T B RS R a
ap suat khong khi [kel[/em-
i Hinh 3.12: Hiéu suat cua xilanh phu ,
L thuoc vao ap sudt khong khi j

Luc ra ndy duoce goi fa ™ lue ra thue ™ va ty s6 cua nd v bye ra 1y thuyct
0o 12 “hicu sudt xi lanh™.

Hicu suat cta xi lanh phuy thuoe vao toc do va do dich chuyén cta can
pit tong (hinh 3.1 1) v dp sudt khong khi (hinh 3.12). Tuy nhi¢n, nhin chung vao
khodang 80 dén 90%. Trong nhicu trudong hop. thuomg chon hicu sudt fa S0% de
dat do an toan nhat.

3.3 CHON LUA VAN DIEN TU
3.3.1. Phan loai van dién tu

Van dién (& duoe chia ra nhicu loai khac nhau. Nguti ta phan foal theo
cau trie, theo sO luong van dién tlr, theo sé cong, theo cong tic vi tri. theo
phuong phdap chuyén doi vi theo hoat dong.

Nhiing van d¢ lién quan (¢ cau trde, chie niang, cach st dung cea cic loal

van dién tir dién hinh da duge mo ta trong tap 1 vatap 2.
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3.3.2. Phan loai van dién tur theo kich thudc va dién ap cung cap
(1) Kich thuoc
Kich thudc quyet dinh lugng khong khi di qua van. Kich thude duoc mo ta

boi duong kinh ong néi va tiét dien vung lap ghép vao.

- Puong kinh ong noi: kich thude ctia phan két noi quyét dinh luong khi
di qua van dif_&n tu.

- Tictdien vung lap ghép: Khi nén cap cho van di¢n tir duge din 16i cong
ra bén trong.

/ ' ' ™

e Y %/“//, A
Tict dién vang lap ghép Tict dién vang lap ghép
thuc t&¢

Hinh 3.13:Tiét dién vung lap ghép

Moi quan h¢ gitia dp suat cong ra clia mbi mot van di¢n tr va dién tich

vung ket noi, t6¢ do ludng khi va dp suat tir nguén duge chi ra nhu hinh 3.14 sau:
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e ‘ - \
c = i \
j 7 Cap khi - T |
S 6 [kgtfem]_ S'= A
“ U 5 — - =
o= o = 5 :
S oon o4 - > 2
7 < | 7 ‘
&s AEEE w2 AW
- = 2 —T s = S !
| =5 N =< | |
‘ ol = 1 1 ehis .-
g = o1l = .
B 0 T 1 - e | .
G 30 60 90 120 150 @] 100 200 300 400 |
Luong khi [I/phit ANR] Luong khi [1/phiat ANR]
| (a) Dien tich phan noi la 1.5mm’ (b) Dién tich phan noi la 4.2mm- |_
|
S 7 V*‘L\ Cap khi
g “E 6 ot ,-—[?kg:ffcmz] ]
S e I
7 X |
=y — r
R¥an] : i |
S o | |
| = Q- ‘— i
ol = -
= d L |
’8 200 400 600 800 1000 |
Luong khi [I/phut ANR] i
. . » P 4 |
(¢)Dién tich phan noi la 10.2mm- !
L Hinh 3.14: Thay doi ap suat khi o cong ra cua van i
/

Vi du trén hinh 3.14b chi ra quan h¢ khi dién tich phan ket noi la 4.2 mm-.

L ~ ~ - ~ P Ry F . - o - il - g
Trong truong hop naty, dp sudt khi ¢ cong ra ctia van di¢n wr la 4 kgl/em®, khi do

dp sudl clia nguon cung cap la S kgf/em” toe do luong khi Ta 210 I/phut.

(2) Pien ap nguon cung cap
bién dp nguon cung cip thuong dung cdc gid tri sa
L]

100v, 200v

12v, 24v).

3.3.3. Lua chon van dién tu

L

tan sO 50 hoac 60 Hz).

Nguon xoay chiéu: 24v..230v (thuong dung

Nguon mot chicu tu 5... 200v (thuong dungsv.

Mot van dién tir phai dugce chon lua theo cdc nhan (6 sau: chic nang, cong

tac vi tri, phuong phdp hoat dong, vi moi truong lam viéc. Dac biét phai chu y
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den toe do luong khi trén cdc nhan 16 khic.
Tict di¢n vang lap ghép ctia van dicn tir a mot yeu 16 quan trong xdc dinh
licu xem ¢o the tao ra mot cich day du dé diéu khién xi lanh khi nén VOl muc

ticu tao luc ra va toc do.

Bang 34 : Bang lua chon van dien tw don gian

Bubne kinh <tnh | Toc do xilanh tmm/s) - N
uong Kinh xilanh | Triso tiet dicn vang lap ghép
trong (mm) | _l_(:_t__m____ ﬁ‘[& _ 200  imm?)
25 - /0l ‘
L 4 B T, B
. 6 _ | "o i S$=02
—_— L ] _ = )
1o612) | 7747
| T v . 05
IR S w7 D 06
- | ) 1A | 15
L mmz/ 5.0
.' | A 1 15
I 2?- __.___ — [VZ 3__{._ | 5'.0
- | B, 15
EIC) S N e e 1
4 P nzl 5.0
20 (v
. o 7z
L . 75 ]
8 | | ]
L | 15 ]
100 I /
. e B ;- 25 L
140 o . 2]
| léq i va | [
180 | . (7 '
200 | 5 | 7 60

! }
20%50% 70% [Load factor]

Moi mot nha may cung cip mot bang lua chon van dién tr giong nhu bang
3.4.
Mot bang lua chon don gian dua ra mot tiét di¢n vung lap ghép can thiét
cua van dién (i twong duong v6i modi nhém duong kinh cta xi lanh phit hop véi
to¢ do cua xi lanh va trong luong tai,
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Dung bang nay dé chon lua van dién tir t cac catalogs cua cac nha may.

3.4 LUA CHON VAN DIEU AP

Khi Iua chon van di¢u dp ching ta phai can nhic cic yéu to sau: Van dicu
ap do phai cho luong khi di qua voi Tuu Tugng day du dé diéu khien xi lanh Khi
nén.

Khi may nén khi cung cap khi nén d¢ hoat dong thi luong khi do s¢ bi ton
hao & ddu ra ctia van diéu dp 1a 10 % hoac tir 0,5 dén 0.7 kgf/em”.

- . | _ |

fo o TR ARy vaa: Thaflom?] 8 8 2
‘ ap sudt khi dau vao: 7kgf/em’| 22 o
'. T T T T ] = 2 ¢
‘ 6 ______ ._f___ — ..._ e .?__ _!___ "‘5 \% t“--...: P__I__
. . = o =
| = ’ —r 7
: = — 43 = ‘
== ! |
<% |
o =4 2 : - + t - |
= ™~ i | i i |
w I Y ! | |
o e — T | ] !
o | | i |
ON\ N |
0‘ 200 400 600 800 1000/12001400 1600 |
[Luong Khi [I/phut ANRJ.120 ‘
L Hinh 3.15: Pac diem toc do dong khi /I

Hinh 3.15 cho thay dac diém toc do dong khi cua van di¢u dp khi ap suat
khi cung cap dua dén diu vao cua van la 7 kef/cm’.

Trén do thi cho thdy ap suét khi bi t6n hao thay doi theo t6c do dong khi
khi dp sudt khi vao va ra tuong tng la 7 kgf/cm® va S kegf/cm®.

Néu dp suét giam cho phép la 0.7 kgf/cm®, van dic¢u dp nay ¢o kha nang
cho t6¢ do 1on nhat la 1120 I/phat. Pé lam giam ton hao ap suat, toc do dong khi

cap cho van dic¢u dp phai giam.

3.5 LUA CHON TOC PO PIEU KHIEN

Khi lua chon t6¢ do diéu khien, chac chin rang toc do dicu khién khong
dugc nho hon toe do dong khi tir van dien tu.

Phai lua chon toc do diéu khién dé cho khong khi chuyén qua vaéi luu

luong can thict va da dé diéu khien toc do dong khi xung quanh gid tri nay.
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Hinh 3.16 cho thay mot vi du dac trung vé diéu khién toce do luu lugng
dong.
Hinh 3.16 (a) (do thi dac trung cta toc do dong dicu khién). Cho thay

dong ¢ the dicu khi¢n xoay quanh dinh 5.

(/-- -"_— - - - ,._\.
| o | | . J o r—
| Z BOO— | [ —r 9kgf/em?*{ A
_- - | L Z
I ‘E <Zt 1200{—-
| = G0l = 1000
=
| "“‘_E .E
= 100 < 800
| = —
= ‘= 600
ol 200} ~<
:J 200 oy 400}
(‘9 &
- “Q 200
— o{) 3
( — 0
0
{ Vng di¢u khién duve | | ap suat khifkgf/em-)
~— — “r‘\‘“ "i\a’img luong khi lén nhat
\ -_
\'\Vimg khong on dinh
(a) Foe do dong diéu khien (b) Tée do dong tr do
\ Hinh 3.16: Bac diém vé toc do luu luwong khi
e y,
—_— - e —_—— T —
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BAI TAP 12

Pién vio chd trong nhing tohode cum W thich hop
(1) Theo 1y thuyét luc ra cta xilanh duge dién bing cong thic

I, = AxP

AT G yva Pla G )

(2) Ti L& luce ra thue t€ caa xilanh khi nén so vai lye ra theo [¥ thuvdt
duoc 2O LA (oo ) N6 duoc biéu dién bang hé s6 n.

(3) Khi dua thing mot tai 100 kgf len bang xi Tanh kKhi nén, luc ra thuc
(@ “F s& duoe tinh theo phuong trinh sau, gid st hicu sudt clia xi Lanh T 60%

F=(..... )+ = (o S G Y= (e ) (kgl)

(4) Khi khoang cich di chuyén cua i la 400 mm va thoi gian i
chuyén clia ¢in pit tong 1a 0.5 5. Téc do can pit tong duge tinh todn bang
phuong trinh sau:

V= E—% = %—; = ) (mm/s)

(5) Khi ap suit khi Ja 6 kgf/em? vi Iue ra can thiet Ja 60 kel buong
kinh xi lanh (D) ducc tinh theo phuong trinh sau, gia su hicu sudt cua xl
fanh 1a 60%.

4 ' .
DZ\/%.MX( x06 X X1

(6) Luc ra cua xi lanh hai chicu Khi chuyén dong 101 vio  duge tnh

todn biang ¢ong thiie sau:

F, = %I' x (D? -d) x Pxn

Vi€t ¥ nghia cla cdce tham sO wen;

Dla . I« B F: T O NP yvan
T G ).
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Chuong 4
QUY TRINH HOAT PONG CUA MACH KHI NEN

Mot mach ‘dién khi nén thudng duge xay dung boi van dién tir va xi lanh

Khi nén. Chuong nay gidi thich nhitng bo phan cau thanh thuc t€ cua xi lanh khi

nén. )
Sau khi nghién ctu ky chuong nay can phai hi¢u nhiing van dé sau:
(1) Nguyén tac hoat dong cua xi lanh khong truc
(2) Nguyen tac hoat dong cta xi lanh ¢6 can pit tong chuyén dong khoang
ngan

(3) Dung xi lanh tai vi tri gitta bing van dién tir kép
(4). Can phai lap thanh thao nhiing mach xi lanh khi nén nay

4.1.NGUYEN TAC HOAT PONG CUA XI LANH KHONG TRUC
4.1.1. Cau hinh mach '

- | —
Xi-lanh khong I Toc do
truc dicu
- i khié¢n
o
4 ]
D_ o .

= Van dién tir 5 cong
Hinh 4.1: Cau hinh mach khi nén

_ .

Nhin chung, xilanh khong truc duoc ket hop boi mot van dién tor 5 cong

vOi cau hinh mach nén khi nhu hinh 4.1. Khoang trugt cta xilanh khong truc
chuyen dong tir trdi sang phdi khi van dién tir bat hoac tat.

Van dién tr nam cong don duoc su dung trong mach (hinh 4.1). Van dién
trkép cung duoc sir dung thudng xuyén.

Su hoat dong ctia xilanh khong truc tuong tu nhu mach dung xilanh hai

chieu. Chang han nhu diéu khién toe do dé két noi gitia van dién tir va xilanh
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Khong truce (ke noi thang 16i xilanh) giong nhu mach dicu khién 1oc do cia cin
pit tong
4.1.2. Dung xi lanh tai vi tri trong gian

C6 the dimg xilanh Khi nén tai vi tef trung glan bing cdch su dung bo dung
& o hodc van 3 vitrf (van 4 vitri). .

(1) Xi lanh khong truce kiéu day va kicu ranh

s —

= DR 1

| ] | 14 Xilanh bhong j{
' o0 Xalanh khong wruc T e i 'r; e —
! e %l;v R4 e TUL do | , !
\ S~ 7Y dieu ; sl

il — i ' //ﬂ H M /M ]
| TR khien - o '
T VARR \\ 1) 7] |

EAS YL AESE R . | ! _

' M : B e Van dién L
i Van 5 ¢cong 3 vitri i = = an¢ e .
‘ AN v cong PAB) |D_l—| Scong
| Hlinh 4.2: Ding xilunh tai vi tri trung gian | | Hink 1.3: Dimmg xilanh tai vi tre
| bang van P'AB :, trung gian bang van 3 cong :
\_ e e R /'I e S

Khi ¢céng PAB duoc ndi véi van dién 1 ba vi tri duge dung dé dime xilanh
khong true kicu day vivkicu ranh tai vi ot (trung ofan) gilta, nhu hinh 4.2, Bot vi
pit tong cua xilanh khong trye ¢ di¢n tich nhan ap sudt giong nhau ca hai mat.
pit tong chi dimg Tai tai vi trf gitia khi cung cap dong thot kKhi nén cho ca ha mat
cua pit ong. Chi ¢6 duge dicu nay (hi¢u tng) Khi st dung 2 van ba cong (hinh

4.3)

Xifanh khong trnie i{j«

)

AT T

TTIi t T
TN

H—

Van 5 cong 3 vi il
( Cic congdcu dong)

| Hinh 4.4:Ding xilanh tai vi tri frung gian
L bdng van tat cd cdc cong déu dong )
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Khi tit ¢ cde cong cha van ba vi ti déu dong thi xilanh khong truc <G
dirmg lai trong khodng thoi gian rat ngan. Do nhing 1y do cau tgo, ¢d mot luong
[6n khiong khi thodt ra i xilanh khone true kicu day viukicu rinh. ¢cho nén rat

Kho cothe gitr lugng khi nén trong thisi eian dai.

Ching ta cling ¢ the s dung (hict bi dimg ben ngoal dé dimg nhimg

sl Khong true Toai nay & vi i trung gian.

(2} Xi larth khong truc kieu nam cham

Pit tong va Khe truot coa xi lanh khong true duge nai vai nhau hing mot
nam cham vi vy doi khi nd duoe ndi vor van dien tr kicu tat ca cic cong déu
dong de dimyg lad & vi tf trung glan khi trong Lk nho. Tuy nhicn nd khong duoc
dung trong dicu ki¢n trong i 1on va 1oc do cao. Vino ctng Khong dimg o vi tef

trung gian bang thict bi dimg bén ngod.

42 HOAT BONG CUA XTLANITCO CANPIT TONG CHUYE N DONG NGAN

AT lanh ¢o can pit tong chuyen dong ngan duoe chia thinh hai foal silanh
Mot chicu vir xilanh hat chiéu. Neuyen e hoat dong cua xilanh ¢6 khoang
chuvén dong ngdn v xilanh thong thuong 1a nhu nhau, ¢hi ¢é khoang chuyén
dong cua pit 16ng 1a khide nhau. Vi 1y do iy mot xilanh hai chiéu thuong dudc
Ket hop vai mot van dien tor don nam cong, trong khi <ilanh mot chicu thudng
duoe k¢t hop vor mot van dién i ba con g,

Mot xifanh hai chi¢u ¢6 khoing chuyén dong ngan phai duve két hap vai
1ot van dicn (3 cong (hode 4 cong 1. bai vi lue clia khi nén tic dung Ien pil
tong ca khi nd ten va .

- - - . e

W
| 1

.. = = e - - 2 ~ e 1
Van dien 105 cong  Xi-lanh ¢6 khoing chuyén dong ngin

. - | _I

| LB | ‘

| e &

i [ T — |

| - - _

f Hinh 4.5: Cau hinh mach khi nén

. !
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Xi lanh hai chiéu ¢6 khodang chuyén dong ngan tuong tu nhu xi lanh hai
chi¢u thong thuong ca vé ciu tao mach va nguyén ly hoat dong. Hinh 4.5 cho
thay mot vi du so d6 mach di¢n khi nén trong do xi lanh ¢6 khoang chuyén dong
nein dugce hop véi mot van di¢n tir kép nam cong.

Xilanh mot chicu ¢o khoang chuyén dong ngan twong tie nhe xilanh mot

chiéu thong thuong cda vé cau tao mach va nguven Iy hoat dong.

43 CAC CHU Y CHO VIEC DUNG TRUNG GIAN
Nhimg chi ¥ sau phdi duge xem xét ky khi dimg can pit tong tai vi i
trung gian. Khong chi dp dung cho xi lanh khong truc ma con cho ca xi lanh hai

chicu.

4.3.1. Durng tai vi tri trung gian bang van dién tu ¢o kiéu két noi cong PAB
Van dién tr nay dimg can pit tong tai vi tri trung gian bang vi¢e cip khi
nén & cung 4p suat cho hai mat cua pit 1ong. Ma sat trugt cua pit tong voi dem la
luc 1am cho pit tong dimg lai. Vi 1y do nay can pit tong khong the dumg tai vi i
trung gian khi tai ¢6 qudn tinh 16n hoac chuyén dong vai toc do cao. be dimg
mot xi lanh khong ¢6 truc tai vi trf trung gian bang van dién wr ¢o kicu két noi
cong PAB, quén tinh (phu thuoc khoi luong) cua tai phai trong gioi han 5% luc

ra cua xi lanh va toc do cua pit tong nho hon 300 mm/s.

4.3.2. Ding tai vi tri trung gian bang dién tir ¢6 Kieu ket noi cong ABR

I/ - S o '“\,. |/‘"‘— S T Ty
| { D j . K&t n6i Jr)u u ﬂkh:u]
: ‘ cong PAB
,E? Dicukhién | |
; ! toc do ! : |
i 1 ‘ | Bo diéu B (| ﬂ -
\\ | l T_ ﬁ | — chinh van |
Van 5 cong 3 vi tri | I chicu Xilanh |
(Cic congdéu dong) |l ! f";chz N khong truc
Hinh 4.6 Ditng tai vi tri trung gian bang ‘ l[hnh 4.7: Dung o vi tri trung gian trong
van dién tir co kieu két noi cong ABR | trang thai chuyen dong thang dimg _
\___ ) N

Van dién tir nay cht yéu dung cho tinh trang dimg Khan cép. Bai vi khong
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khi thodt ra tir xilanh (cdn pit (ong & trang thai tirdo) trong trang thdi dimg trung
glan.

Ketqua can pit tong ¢6 thé chuyen dong bdi mot lue rit nhe.
4.3.3. Thang dung

Khi xi lanh khong true dimg & vi f trung glan trong trang thai chuyen
dong thang ding (hinh 4.7y, thi dp sudt cta khi nén & mat dudi phai 1on hon dp
SUdl O mAL urén. dp suat do phai da can bing véi trong luong ai. Neudi ta diéu
chinh dp sudt cta mat tren luon nhé hon dp suit cia mat dudi. Hinh 4.8 14 so do

cua van mot chiéu.

Chi¢u khong khi qua

Khod
Ilinh 4.8: So do van mot chiéu

Khong khi ¢hi ¢6 the di qua theo mot chiéu con chiéu nguge lai bi khod
(van de niy s€ duge gidi thich sau).
4.3.4. Kich thudc cua van doi chicu (van di¢n tir) va xi lanh

D¢ dimg xi lanh mot cdch chinh xde thi kich thude cta van déi chidy phai
twong xtng vai kich thude cia xi lanh. Van déi chidu phdi nhod hon xi lanh (mot
xi fanh kKhong nén k&t ndi vai mot van rong hon no).
4.3.5. Vi tri cia b phan dicu khién téc do

Khi bo phan diéu khicn toc do duoe ket néi véi xilanh dé dung tar vi tr
trung gian thi can phii ding van déi chi¢u ¢é bo phan diéu khién 10¢-do hodc bo
dicu khien 16c do duge Két ndi vdi cong thodt ciia van doi chicu (hinh 4.9a). N¢u
van doi chiéu va xi lanh duoe noi voi nhau biang bo phan dié¢u khién t6c do, thi xi

lanh ¢é the dimg sai vi i hoac diém dimg khong chinh xdc. Do d6 do dai ong

= -

din gitta xi lanh va van déi chiéu cang ngan cang tot.
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Van Bo dicu
! Van dién dien o " khién toc do
| > = R
| DS (e o
o i Lo

i —Fd— 4+
D= T > T

Bo dicu khien toc ] — .
! i N - . - I gj -

ao = Xi-lanh B%E i Xi-lanh

(a) (b)

| Hinh 4.9: Vi tri ctia bo diéu khién toc do |
\' - [ S 4'/

4.3.6. Muc dich str dung ciia van mot chicu
Pé dimng xi lanh tai vi tf trung gian thi tat ca cdc cong ket noi cua van
dien tr déu dong, khi do xi lanh s¢€ tic dong ngay lap tic dén mat dudi cua tai,
Khi d6 dp sudt ctia khoi khi bi nén nay luon cao hon dp suat nguon khi

cung cap. no thang duge tai trong va day pit tong nang Ién.

p . ~

‘ \
; ‘

Van di¢n l.Cl'RB .

I

Nguon khinén =4 ] |

|| |

— -
1}—-—-(1 F—1
- ‘

Van mot
chicu

1

‘ Hinh 4.10: Van mot chiéu |
\_._. /

Truong hop nay duoc minh hoa trong hinh 4.10, van mot chicu duoc noi
161 cong cua may nén khi.
4.3.7. e phong su co

Khi ma xi lanh khoi dong trd lai sau mot thoi gian dung rat lau 6 vi tri

trung gian, can pit tong lap tic khoi dong, phd v dicu ki¢n lam viee va trang
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thict bi. Sur ¢o do xdy ra do khi nén thodt ra tit xilanh khong d ap suat dé diéu
Khicn 16¢ do pit tong. Moi su khoi dong dot ngot déa nguy hicm,

Mot he thong khi nén Khong hoat dong trong mot thes gian dai hode sau
Khi Khi nén thodt ra Khot xi lanh. can pit tomg phai duge khai dong (nd lai theo
cae thi tue sau:

“ Tha nhat - ding tay d¢ d chuyen cin pit tong ticn hodac Hi tai dicm tan
cung.

“ NCu can pit tong (i chuyen tien (61 vi uf tan cung. cap khi nén cho
xilaniv dong thai ¢o th hicu bio dd Ueh dén hét, Ncu xilanh chuvén dong 1t dén
tn cting. cap khi viio dong thii ¢é (in hicu bdo di 1ui dén hét,

* Khot dong lai he thong
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Chuong 5
MACH KHI NEN VA MACH DIEN

Van dién tir duge sit dung d¢ dieu khién cdc mach khi nén trong hau het
cic trudng hop. Su khde nhau nhu the nao va ki¢m tra an toan duge phan dnh
trong ¢de mach dién.

Sau khi nghi¢n citu k¥ chuong nity ban ¢6 thé hicu duoc :

(1) Cac mach dién d¢ dimg xi lanh khi nén 1ai mot vi i tuce thi

(2} Cic mach khi nén an toan

(3) Co th¢ thao tic thue hién cde mach khi nén, mach di¢n da duge mo ta
5.1 DUNG TUC THI BANG Kifii VAN SOLENOID KHOT KET NOL TAT CA CAC
CONG
5.1.1. Hé thong diéu khién cia 10

Nhitng cta 1o véu cdu thay doi nhiet do hén trong nho nhat. Tuy nhién cdc
cta do thudng duoe diéu khien do do ching khong thuong me e khi can thiet.
Vi muc dich nay chdng can mot thict bi ma ¢o the dumg cua ¢ bat ky vi tri nao
vty thuoe vao kich thude cia san pham duge nung néng.

Mot xilanh hai chiéu déng vi ma hé thong dicu khién clra nhu trong hinh

5.1 do day xich viirang cta banh xe. Day ta mot vi dy cua he thong don gian.

bicu khicn ¢ do Banh xc(1) |
i Van | chiéu ® . \@— ‘
w _j,, Xilanht3) |
' ‘*EL_FI_ - 5 |
oo N[> i
Lo_a ‘}'L/_':--_-_m | .
N, !
Van dién 1 3 vi tri @y 8 T
4) e e
“ Pen bao 7 |
Hinh 5.1: He thong diéu khién ctia 1o '|
\__ /;
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(1) Mach Khi nén

St dung mot khéi ket noi tat ci cie cong loai van di¢n tir ba ¢ong. Khi
Solenoid A duoe (0 héa. eta mds. Khi Solenoid B tir hoa, cura d(mg. Néu suetir hoa
dimg trong khi cda di len hoac di xuong van Solenoid tré vé vi i xuil phat va

cua dimg (i vi tri nay.

Toc do dong mo cta cla duve didu khién nhd bo dicu khicn e do nai
Hen vai cong xa cla van. (MOt van dign tlr ¢6 bo dicu khicn (e do duoe lhlcl INY
ben trong cudng ¢ (he duce su dung).

Van mot chicu (6) duoe st dung dé ngan chan momen di xuong cla cia
khi mi ciin dicu Khién cua di 160, sau khi cia dung tai vi uf wie hi.

Khi dimg xilanh tai vi tef tie thi phai dam bio chic chin khong ¢6 ro khi
tir xtlanh, dudng ong v cic kKhap noi.
(2) Mach dicn bao dam an toan
Nhu dd gidi thich & phan rrade, mot xilanh kbi nén ¢ (hé nguy hicm khi né khai
dong Tai sau mot thai gian dai khong st dung. B¢ gidi quyet van dé niy cin mot

mach dicn nhu hinh 5.2,

) e T e e
TOM— e - e — e .. e — e — e — —
Sw I | i !
. L BS2 A2 851 R
! | & O 5 O
R R T |
: (. e [ -T C!,'
|
o —_—
: >
X ‘ R1
H i - | ’)
! :
| 5 <
W () -
; ' - B
. __‘;"?N'\___. [ L - & . R P —— -
Bo hién thi Ki¢m 11 a uon ur N i
16 a on i Cuontyr |
en Xuony l !
1ong [¢n '
\__\

Hmh 5.2. So d() nguven Iy he rh(mg diéu khién cialo

Cia duge déng, mo nhey cde cong tic (BS1 di lén va BS? di xuong). Cong

tac hanh tinh LS lén xudng kiém tra doan cudi hanh trinh & phia dudi cia theo
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nguyen tac cong viée s¢ hoan tat khi cong tac hanh trinh 1én xuong dugce hoi va
den RL bat (ON) bdo cuoi hanh trinh.
Khi cong viée duge hoan tat tin hicu kiem tra cudi hanh trinh la ON (khi

d6 ctra & vi tri thap). Khi cong tac nguon SW bat ON Solenoid B lap tic bi tir hoa
nhu vay van tao ra stc ¢p xilanh dong cua.

Kiém tra bo hién thi (7) bao dam rang xilanh da bi luc ép di xuong (bo
hién thi ca thiét bi khi nén ma ¢6 the thay doi mau sac khi dap sudt tang cao hon).

Khi Solenoid A duogc tir hoa cda di xuong an toan vl mot toc do duoc
dicu khién nho bo di¢u khien toc do.

Khi van hai chiéu duoc st dung dé dicu khién mot mach khoa cai dugc noi
lién gitta hai Solenoid A va B d¢ dam bao trong truong hop cao hon muc an toan.
5.1.2. May dap va may khau

Cdc mdy ma cong viée dap hoac ghim (kep) nhu may dap hoac may khau
thuong thi phai theo trinh tu hoat dong sau :

Dimng khan (dung tic thi khi ¢0 tai nan)

2. Dich chuyén tung Inch.
(1) Mach Khi nén

Mot xilanh hai chiéu va mot van di¢n wrkép S cong ba vi tri duge noi tdi
mdy dap (mdy khau) nhu hinh 5.3. Boi vi mot van Solenoid k&t noi tat ca cac
cong duoc su dung, xilanh co thé dumg tai vi tri tie thi,

Khi Solenoid A duge tir hoa, may dap xuong. Khi Solenoid B duoc tu hoa,
mdy dap di len. Khi dung tir hoa trong khi dang di lén hoac di xudng, van

Solenoid tr¢ vé vi tri khoi dau va xilanh dimg tic thi tai vi tri nay.

( Bo di¢u chinh toc do B0 hicn— __)_&l -i-'-_“ Y
2 thi khi & Hanh
Van | chicu Q- \
RIS R
N \ ‘*yf'/ S
T 4 s = L e—
D_Q _ N % : H—
o "ﬂ:\ Ram— ; LS
S ?, __'[-—--_.,__ g /
Van diéntu 3 vitri 42 A r-r‘d;h;lf[j
TRl
:L Hinh 5.3: Mach may dap |
!
—— . o —

(2) Mach dién an toan
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Bai vi mot xilanh duoe st dung cho dimg khan, nguyén tac cia mach di¢u

khien la gicng vai mach “dié¢u khicn cla™ di mo ta trude dé,

lgm S &

¥
g | !
R S U P G G .
Cudntr Kicm tra  Cugn tir
Xudng  xudng Ién
i\\ Hinlt 5 4: So do nguvén IV mach mdy deip )

May dap duge ndng 1én v ha xuong do ba cong 1ac:

- Cdc cong tac nit nhin d¢ ha xudng (BS1 va BS2

Cong tac nhan BS1 va BS2 duge dau noi UEp v duoe [ap dit céach xa may
dip. Dicu niy ddm bdo an toan cho ngudi sir dung khi van hanh may.

Vil mach dicu khicn ¢6 mot cong tac quang dién thém vao cho mach an
toan. Trong trudong hop niy ngudi van hinh phaii cich xa may dap va khai dong
nd bang ¢i hai tay . Miy dimg ngay 1ap tic khi ngudl van hianh 4t Mot tay khoi
cong tac khi di xuong hoac tai thoi diém dung khan.

- Cong tae nhan d¢ nang én ( BS3 )

Xilanh di [én khi an vao nit nhan BS3. Khi dang chuyén dong lén ma
budng ntit nhan niy ra thi xilanh dimg ngay lap tdc.

Cong tac hinh trinh Ién xudng dugc str dung dé xdc dinh vi uf cudi cling.
Khi cong tac nguon SW dong khi do cong tac hanh trinh ¢6 tin hicu ra, Solenoid
A duge twrhoa v xilanh 6 vi Ui cudi cling tao ap luc theo chi¢u di xudng.

Khi BS3 duge van hanh 6ép theo xilanh di 1én véi oc do dugce diéu khicn
do bo di¢u khicn oe do.
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5.1.3. Toi sir dung xi lanh khi nén
Toi st dung xi lanh khi nén dugc dung deé dich chuyén cdc vat nang (hinh
5.5). Mot xilanh hai chiéu dugc gan trén banh xe (1) va chay trén mot duong ray.

N6 dich chuyén tung bude theo chiéu doc.

/ ™
- P . a =y l
Bo di¢u chinh toc do Banh xe (1) |
| c |
' Van | chiéu | C— .
S e
! ’_1. . .
| \ %Tf'/ [ Xilanh (2)
> OO g
_ ‘i: — R—
Van dién tur 3 vi tri fu.Bg $
\ Hinh 5.5: Toi sut dung xi lanh khi nén

v

Khi Solenoid A dugc tir hoa, 101 ha xuong. Khi Solenoid B dugc tu
hoa, n6 di len. Khi dimg tir hda, khi ma toi dang di 1én hoac di xuéng thino
dimg ngay lai tai vi tri nay. Tot hon, nén gdn mot cong tac hanh trinh de
kiém tra vi tri gi6i han dudi, dé gilr toi tai vi tri thap khi ket thic cong vice,
phai duoc quan st rd rang. Khi cong tac nguon duge dong deé khai dong lai,
thi xilanh bi dp luc ¢6 chiéu di xuong. Toc do khi di 1én duge dicu khi¢n bai
bo dic¢u khién toc do.

P B

5‘3' ] R2 l|7851 Lpsz cL|R1 I| R2 :;
o L o 7 |
I |
ESN LN 1
0O f
L o ,A | S F | ‘
i\ Hinh 5.6: Mach toi si dung xi lanh khi nen ‘
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5.2. DUNG KHAN BANG LOAI VAN PIEN TUKIEU KET NOT CONG ABR
Khi can pit tong duge dimg tai mot vi tri tie thi do mot van Solenoid két noi voi
lt ca cdc cong va xilanh hai chiéu, pit tong s@ khong dich chuyen khi tac dong
bang tay. C6 vai su giai thich cho viée diéu khién ding khan do van Solenoid két
noi cong ABR nhu sau:

Vat the phai duoc kep dé kiém tra va xt Iy mot & 16 khi nén duoc diéu
khicn nho mot van Solenoid c6ng ABR ¢6 thé hoat dong khong cén thay doi kep

d¢ phur hop véi kich thude khéc nhau cta vat thé.

4 Xilanh ~ Vau o
J | .
| e
!\__ Hinh 5.7:F 16 khi )

Trong truong hop mot van Solenoid két noi véi cone ABR, ca hai mat
& = B . o B
pit tong cua xilanh duge md dé dat & mot trang thdi khoi dong.
Khong ¢6 khi nén phan hoi ra ngoai trong trang thdi nay. Tuy nhién,

khi van dugc bat tat sau khi kep vat thé ¢6 thé duoc chuyén di nhos pit tong di
chuyén cham.

]

Hinh 5.8:S0 do nguyén ly é to khi
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Khi BSI va BS2 ducc hoat dong dong thoi, bat dau kep. Khi BS3 hoat
dong, dumg kep. Trong trang thdi nay cong viée duge thue hien van hanh BS4 de

[Ui can pit Ong dé két thic.

53 MAY DONG GOI

n

.3.1. Tong quan ve may dong goi

May dong goi duge chi ro trong hinh 5.9,

Vi tri trén cung

Vi tri trung gian

“Ls2 g

Vi tri dudi cung

Xilanh(4)

Mady bao gom 4 xilanh, mot van Solenoid két noi tat ca céc cong 3 vi tri vaa
van nay duoc dicu khién dimg khin. Xilanh hai chi¢u lap ding duoc dicu khien
nho mot van 3 vi tri va dung tai vi tri dudi cung (LSI) vi tri dung khan (LS2) va
vi tri trén ciing (LS3) xilanh hai chi¢u 1 dén 3 dugce dicu khieén nho cac van don.
Chung Iui ra dén hét va day vao dén hét. Mdy nay van hanh nhu sau :

[ Khi xilanh 4 & vi tri dudi cung, xilanh 1 day ra ngoai mot hop.
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2. Khi xilanh 4 & vi uf dimg khan, xilanh 2 day cdc san pham dang

thanh vao trong hop.

3. Khi xilanh 4 & vi i trén cling xilanh 3 day ra ngoai mot hop da

dong goi.
5.3.2. Mach khi nén

Su dicu khi¢n van hanh duoc gidi thich nhu sau (bicu do thei gian hinh

TM1 TM2
e

S0 11 Xilanh(4) ML TM2
|‘ (Phan hoi) -

| o j Xilll]'] h( | ) | — b i
, : S0L2 ) e :
Xilanh ( (Dong s6i) 7aN |

‘ H&O ‘Ej “ 5 Xilunh(ZEsan- A i '

Xilanh(2) Csour | pham duoce

dong hop) o ;
‘ L | /\

Ej Xilanh(3)— l 3y
Xilanh(1) | : (Dong go). I L |
Xilanh(4) | Ll LSz s
K | | chuky o
! Khaoi dong IE
 Hinh'5.10:50 do khi nén L Hinh 5.11:Biéu do thoi gian |

- Gia su xilanh (CL) 4 & vi tri dudi cung (LS duoc thic day) khi ndt khoi
dong dugce an, CL4 duoc ép di xuong. cung lic d6 CL1 di ra va day 1 hop tGi vi

tri xac dinh.

- Sau mot thoi gian xdc dinh (TM 1 trong bicu do thai gian) xilanh 1 (CL1)
di vao ctng sau 1 thoi gian xic dinh (TM2) xilanh 4 di lén.

Sensor LLS2 cam bién vi tri tic thoi duoc kich dong CL4 dung tai vi tr tic
thoi va cung tai thoi gian do, CL2 day cdc san pham dang hinh thanh vao trong

hop. CL2 1ai lai sau TMI, ticp theo no day ra.

Khi cam bien cuoi LS3 duoge hoat dong CL4 dimg , CL3 day hop da dong
san pham ra, sau TM1 CL3 ui lai tiep theo TM2 CL4 Ui lai tr& vé miic thap hon.

- Van khong wr phuc hoi duoc sir dung nham ngan chan CL4 Iui lar khi n6
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vira bat dau di tai.

- Tai thoi di¢m khai dong, cuon day 4B (Solenoid 4B) bi nhiém tur khi van
hanh LS1 & muc thap (tré nho R2) (xem dong tha 15 trén mach cuon day 4B bi
tr hoa khi bat nguon).

~ Khi nhan nudt BS, qud trinh dicu khi¢én duge minh hoa trong hinh 5.11
cuon day 4A va 4B duoc su dung dé diy va kéo CL4. Mot cong tac khoa lien
dong (cong tac RS va R6 ) duge dat vao dong thu 12 va 13.

- Khi mot bo may duge kién thict tir cic xilanh Khi nén vice su dung cac
can pit tong trg thanh mot van de. Trong vi¢e thiét k¢ nhu vay. lam vi¢e voi moi
~xilanh doi hoi phai ¢6 su hicu bict 1oL

Trong truong hop la mot mdy dong goi, su ¢6 ¢6 the xay ra trong chuyen

dong nam ngang (day t6i / 1ui lai) cua CL1 hoac 2 va trong chuyen dong thang
ding (di Ién/di xuong) cua CL4.

Vi du : Néu CL4 di len trude khi CL2 i Tai tay don cua CL2 ¢6 the bi
phd hong. D¢ trdnh su xung dot xay ra trong mach dicu khien (hinh 5.12) ta
dung bo dinh thoi gian TM2. Pé tang do an toan cho may moc bang cach su
dung cdc cong tic hanh trinh (LS4 va 5) dinh vi & cudi quy trinh 1ui lai cua CL1
va CL2. Trong truong hop nay CL4 ¢oO thé nang len khi qua trinh 1ui lai cua CL1

va CL.2 da hoan thanh.

4 1 2 3 4 5 6 78 g 10 1 2 13 U 5 \W
T T T ] i
érzz BS (LSl LSz [Ls3 | RI
o' b L 3 & .
ol } o[l ol R3 oIR4
A T

soL1 soL2 soL3 soL (Cudn S0L (Cuon
a

S
Tﬂ
t lén) xuong)

\ Y,

Hinh 5.12: Mach diéu khién dién
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BAI TAP 13
Bai 1ap ve thict k& he thong khi nén va mach dien diéu khién,
MACTICO BAN

Cap mach dimg vi tri tai thot dicm wie thoi: cia xa khi,

Xilanh tac diong kep

Thong thuong mot ¢di cla

chian hoac mot van ba vi i . Ls
duge s dung d¢ dimg xilanh V K)
kKhi nén tai mot vi tri tie thoi, rJ L _ !
Mot van dién tir 5/2 siv dung v V.2

RO L c SOL.1 SOL.2
de van hanh xilanh v hai van [ M [ A
(V1 .V2) duge str dung de ] | [
dung e thoi. Cac thanh phan Il x

cud n'u:_}c.h IjllLl‘ su dungj van 5/3 SOL3
(cua xa khi : ABR ) de dimg /\/\
tae thai.

(*) Khi nhan ndt < 4>
PBI1 xilanh di (6. No

sé Lot tal néu LS cha

So do khoi mach khi nén

cudi hanh  trmh 16

hoat dong. é PB PB (:
Néu  PBO  hoat @
dong trong lic xi lanh H SOL.
dang day ra hoac lui .\f;'::f.m v
lai, xilanh s&  dung SOL. '
ngay lal tai thoi diém s v
do. Va khi PB2 hoat P8 RO LS
dong, xilanh s¢ tro laj ®_—
tam viece tar vi Ui dang R
dung do, mach di¢n tro —@
v¢ trang thdi ban dau. R SOL
Theo nhu chi dan ¢ S <hinl

trén (%) ta hoan thanh
duge mach khi nén v
mach di¢u khién

So do mach dién diéu khién
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BAI TAP 13: TRA LOI
Tra loi va giai thich mach thiét k& diéu khien.
MACH CO BAN
Mach dung tai vi tri tic thoi @ dung ctra xa khi.

° Khi nhan nut PBI,

xilanh di 161. N6 s¢ thut lai khi LS VAR o

¢ cuoi hanh trinh 161 hoat dong. ] ] i:'gj
Néu PB hoat dong trong luc soL1 \ soL2 o \

xi lanh dang day ra hoac lui lai, EZJ:\ T L 'I\ VT A

xilanh s& dimg ngay tai thoi diém ‘E’* Q?*

dé. SOL.3 I
Khi PB2 hoat dong xilanh ¢ / ‘1\ AR Z‘l“ M

trang thai ban dau, Q%—

G

So do khoi mach khi nén

PBO PB2 Y
0 | 0
—0 O—e—QIC ‘@-——0
RO SOL.1

5
<I”

sQoL.2
Af__ﬂ
PB1 RO LS
—o0 0—9 QO 29 @———0
V.1 oiv.2l
R1
f —
7] M oo (F—1

* . R1 SOL.3

X :Ky hi¢u khi cong dong \ _}
So do khoi mach diéu khién

60



DIEU KIHTEN KHI NEN

Giai thich :

Hai van dién tir VI, V2 phai 12 dang N/O v cho phép dong khi di qua
theo hai hudng.

Trong trudng hop mdy lam viée theo phuong thing diang. tay don xilanh b
khod. Mach nily cho phép tay don xilanh chuyén dong nho tic dong luc tir bén
ngoal. Tay don cua xilanh ¢6 thé bi khod nho viée dong ctra xa khi cua van di¢n
tr (V1 va V2) duge minh hoa & hinh dudi.
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C huong 6
ONG DAN KHI

6.1. DO DAI ONG DAN

Khi ong dan dai hon can thiét, ¢6 mot so vin dé xdy ra do dién tro dan
tang lén. Vi du nhu: ap suat giam, luc ra cua xilanh kKhong du hoac toc do cua
xilanh giam tai thoi diém déng/md van. Do dai ciia dudng 6ng quyct d'mh chat
luong ap suat, dong khi va thoi gian dap ung.

6.1.1. Su sut giam dién ap

Thong thudong do sut giam ap sudt duge dat bang 10% (0.3 - 0.7 kgl/em”
p sual tuy¢t doi) clia dp sudt tai dau vao duong ong. DO sut giam ap sudt ¢o the
nam bat duoc

bang sut giam ap B ' N
HU'C]'[ trén lﬁ]l]] (_). l . ‘ S0 | T ] |]| T || T | i] T ] 5000 ‘
| 350 & S I N A R i L1
) 1 ; - 38, . be inlet 7 [kgf/om?]
Bang da chi | i 1_.[43._‘_ o |
. - s - | —.-J\)p'l':: "N | i [ ‘
ra do sut giam ap | == ; - |
suat khi chiéu dai | = |
[a Im va ap suat ta | L) oy
Ao N = _
dau vao duong ong | S = !i
- - 9 | o3 7 |
la 7 kgf/em®. Trong | 3 - ‘
nhing dicu  Ki¢n ‘ = = |
e —_—
khac nhau (ap suat | = E
= ‘=
O dau duong Ong va ‘ 5 : S
[ o e ‘ F_IJ- |
do dai duong Ong). \ =0 — T H— b S ‘
— 5 ; 0. A Rbl:
do sut gram ap suat A Ap suat giam[kgf/cm~/m] S
¢o the tinh duge | Hinh 6.1: Biéu do sut giam dap suat =~ /,|
nho cong thuce : ~ . B

AP = AP, x 8.033 x I/(P + 1.033) x
= AP : D0 sut giam ap suat tim dugc ( kgl‘/cn‘lj} .

. - e - - K ~ B 2.
AP, : Do sut giam ap sudt tim dugce tr bang beén ( kgf/em?)
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P: Ap sudl tai dau duong ong (kgf/cm?”)

[-do dai ong (m)

Vidu : Tim do sut giam dién dp tai cuoi duong ong khi duong kinh bén
trong cua ong 1a 6 [mm], do dai duong ong 1a 5 [m]. dp suat tai dau vao dudng
ong la 5 [kgl/em’] vatoe do dong khi la 500 [//phit ANR].

AP = AP, x 8.033 x //(P+ 1.033) = 2.7 kaf/em?

¢ la I [m] va dp suat tai dau vao duong ong la

Khi do dai cia duong ong
7 kgl/em” thi do sut giam dp suat la 0.4 [kef/em’] (tra tix bang). Theo dicu ki¢n

cua vi du thi do sut gidm dp suat tai cuoi dudng ong dai Sm 1a 2,7 kgf/em®.

6.1.2. Toc do dong chay (tiét dién L~ : — —

ngang huu han)

Tict dién ngang quyét dinh
Khoi lugng khi ¢6 th¢ dua qua
duong ong. Néu mot duong ong ¢6 |
et dicn 16n thi s& ¢6 mot khoi

luong I6n khi® ¢6 thé di qua né. Néu

hal duong ong ¢6 chung mot duong /
- - ) 46[ mm?)

kinh trong thi duong ong ngin hon

-

g httu han [mm~|

chiu anh hudng cua tiét dien 16n
hon va cho phép khoi luong khi

chay qua I6n hon (tham khao cic

tai licu ky thuat cong nghi¢p vé su

anh huong cua tiét dién ngang trong

=

h¢ thong khi nén).
Hinh 6.2 chi ra su thay doi |

anh huong tiet dién tuong ung voi

Tict dién ngan
[

do dai ctia dudng ong dan. Boi vi,

tict dien ngang cta 6ng phu thuoc

Do rong ctia ong[m]

vao chat licu lam ong va kich ¢o

ong. Ban phai tham khdo thém cic Hinh 6.2: Tiét dién ngang hitu han
cia dicong ong

B

63



PIEU KHIEN Kiif NEN

tan hiew ky thudt,

C6 the giam sy inh hudng cua tict dién ngang ong nho do dai duong ong

trong khoang 20%..

Vi du : Khi ong cing ¢6 duong kinh = 6 mm (¢6), 1 m chiéu dai thi sy anh
hudng clia 1iét dien ngang 1 15 mm- (ira theo bang 6.2) .

Khi do dai duong ong 1a 3 m . danh hudng clia tiét dién ngang (ro thanh

3 . . _— - . » . " N ;
8 mm” . giam khoang 45%. Tuy nhi¢n, néu do dai dng trong vong khoang 2m

e

thi khong thé giam su anh hudng cla tiét di¢n ngang nhi¢u hon 20%.

> Thém vio d6 suanh hudng cla Gt dién ngang con phu thude vao kicu
khGp noi vai he thong khi nén. Bang 6.1 chi ra cdc thong s0 khi cung mot kich
¢ Ong thi sy dnh hudng cla 16 dicn khi d6 phy thuge vao noi thang hoic noi

dang truc khuyu.

Bang 6.1: Sy anh hudmg cia ¢l dién ngang doi véi moi ndi (vi dw)

Cd ong Noi thang | NoOj truc kKhuyu :
| - | . - H
3 Sy anh huong ti¢t dicn ngang | Su anh hudng ¢t dién ngang |

! 4 mm | M5 \ 2 mm " M5 '| 2 mm’ ;

; | I I
i rl{”l/il | S mm- | R 1/4 L 3Imme 1
. . S — R R S W e
{ 6mm | R I 9 mm’ |
!__ 8 mm ‘ " 25 m m- o ‘ 21-1'111;1_‘?" —
 10mm 38 mm? ‘ 3] mm> o i
12 mm 5 immt o 49 mm> |

— —_ = e ———— ———- J S [T oo

Chitng ta hily so sanh cdc mol ndi cua ong dan khi ¢o dutng kinh ngoai ta
6 mm. Sy anh hudng cta tiét dién ngang ctia dang ndi truc khuyu bang 2/3 so v6i
dang ndi thing (dién trd khi ¢ 16n hon khodang 1.5 [an). N&u ¢o qua nhicu khop
n6i true khuyu thi su sut giam di¢n dp 1én va 1oc do dong chay ¢6 the khong dam
bio (khong du)

Trong mot so trudng hop, sy anh hudng ctia tict dién ioén hon binh thuong

¢6 thé do usn cong mot ng dan khi thay cho mot khép néi true khuyu. (C6 thé
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tinh todn duge nhdy bicu d6) khi dng dan khi bj uon cong (be cong) phdi quan
tam den hé s6 udn cong nha nhil (s gidl thich sau),
6.1.3. Thoi gian dap ung

Khi do dai cua dudmg ong gifta van Solenoid viv xilanh khi nén dai thi sé
xuat hign hién twong twé thdi gian trude khi pit tong day 16i van Solenoid da hoat
dong. ({\)fng dan khi' phdi duge thict k& sao cho thei gian tré nay nho nhat (thai
glan dap ung).

Van hanh van khi nén : anh

. C el 3 ’ ) B ™

huong et dién [a 16 mm- - - | i
" |
Van Solenoid @ anh hudng tiét ;
dien 1 1-2 mny’ | | J |
buong kinh trong {a: 4mm >
Ap suit khi nén : 3 kol/cin® . .. ,
P & Van dién tu Van khi nén{Van chinh)

|
'.\anh 6.3: Mach do thoi gian dap ting

)

Thoi gian dap ting ¢6 thé do duoe nho mach khi nén nhu hinh 6.3,

Trong mach nity ¢6 st dung van khi nén (déng md bang khi nén) 1 van
chinh va van Solenoid dicu khicén (chét khéa biang khi sir dung dé dong ma khi
van hoat dong) thoi giun (r¢ (thoi gian ddp dng) sau d6 s¢ do duge. Kt qua do
duoc minh hoa trong bing 6.2.

Bang 0.2: Thoi gian dong md van (don vi: giay)

‘ g Chieu dai duong dan 1. (m) ‘

26 020 7 s o0

| ON ["_6."07
“orr

018 i'o.sz 065 210 | 5.80

| ols ‘ 042 [ 072 150 ] 432 1220

Theo nhu bang 6.2 thai gian tré 12 0,07 s khi dudng dan chinh dai 2 m.
Thot gian ¢ 12 0,32 s khi do dai 13 10 m. Do dai ctia dudng ong 1én s¢ anh

huong dén tdc do ddp ing cda trang bi khi nén. Do dé thiét lap do dai theo ke
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hoach phai than trong, Thot gian dap tng phu thuoce vao trang thar b vice
ONJOFE ¢t van Solenoid 1 ¢ s 1a L dén 2. Cao nghia 1 "thoi gian xac khi 7 se

Lau hon " (ot gian cip khi ™ viovi vay nen ¢o gang rit nein "thot gian xa khi™,

6010 TRINHTDUONG ONG DAN

Putng ong din bang thép st dung cho nhimg dudng ong dan chinh G cic
he thong ¢o nhidu nhinh hoge he thong khi nén tan,

Butme ong bang phi kim thuting duoc sudung ¢ho he thong Khi nén trung

binh vi nho tkhong hon 1/2 kich coong.

Onge dan bing avlon vt ong dan bang chat deo duge su dung Kha rong i
trong ciac loat ong phi kim. Ngoal nhimg wu dicm phu chong an mon. sue can ap
lue dudi nhict do cao, thi con mot Iy do J¢ chung duoe st dung rong rai la nhiling

ong nay kKhong bl gt sétvade dang,
6.2.1. Ban kinh uon cong cua ong dan

Vi ong dan bang nylon va bang chit déo nén d¢ dang uom cong. khi can chung
co (he duge uon theo mot goc nhon. Toy nhicn ncu udn cong (ud s¢ lam giam
lict dicn hiu dung coa duong ong va tang o Khdng kKhe nen. "Han kinh UGN
cong™ 1 bin kinh clia mot duong tron, bang 6.3 dua ra vi du ve ban kinh cong
nho nhat cia one dan (bing nvion)y ma kKhong Lun thay doi tiet dicn hitu dung
cua omg dan.

Bang 6.3: Bidn kinh cong nho nhat cua ong nylon (Bin kinh 101 thicu)

| , - Co ong [mm] ; Bdin kinh cong R ||
| r S ¢

! 6,635 30

.5 . ‘ _ 8. 7.94 LY

I Cwem T

; e

CHind 6.4 Ban kink uon cong ctia oy

e -

Vi du: Bin kinh uon nho nhat cla mot ane 6 mm (G thicw 30 mm.
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Do ban kinh uon cong t6i thiéu phu thuge vao chdt liéu ong dén do dé nén
tham khdao thém mor so'tai licu ky thudt trong cong nghiép.
6.2.2 Lo trinh ong dan.

Khi ong phi Kim duoc str dung lam ong dan khi qud trinh bao dudng don
gian do chinh xdc, k€t cau phai duge chi y.
(1) Bang di¢u khi¢n -Vi du 1

Hinh 6.5 chi ra mot vi du vé 16 trinh 6ng dan khi trén mot bang diéu
khi¢n. Hinh 6.6 chi ra mot vi du vé dat sai duong ong . Cic moi noi vai 6ng dan
Khi trong va ngoai bing dicu khién ¢6 thé nhin thay & phan thap hon cua Panel.
qua trinh bao dudng s¢é dé dang hon néu v6i mdi mot maoi noi dugc danh dau boi

mot ky hicu.

Hinh 6.6: Vi du vé ddat duong ong sai

Vi Ki¢u ong dan nhu hinh 6.6, s& mat nhiéu thoi gian mdi nam bit duoc
trang thai cua cdac moi noi.
Thong thuong ¢6 cdc dai dung de gilt cdc 6ng dan khi, cic gid dd ciing

duoc str dung de tao thu tu cho ong dan khi.
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(2) Bang diéu khien (vi du 2)

Hinh 6.8 dua ra mot vi du khéc vé ong dan khi trong mot bang dicu khién.
Di¢m noi, khdp noi cho timg phan va bo noi da nang duge st dung trong vi du
nay theo dac tinh sau:

I. Didm noi: day la mot diém néi gitta ong dan khi trong mot bang dicu
khién (Control Panel) vé6i ong dan bén ngoai Panel. Vi moi diem duoc danh dau
bai mot ky tu va ky hi¢u chi trang thii ON/OFF do do dé dang dé bao dudng.
sua chira.

2. Khép noi cho ting phan: la moi noi gifta 6ng o bén trong bang dicu
khién v6i mot ong & bén ngoai panel. Khdp noi ¢o the duge chia thanh nhicu loai
dé noi véi cdc ong dan phi kim loai va nhiéu loai dé noi 6ng dan kim loai vi ong

dan phi kim.

| Khép noi cho | =7 "““Dlém noi ‘
timg phan ~ : 3

, NP ot ’
Phu mot [6p — 2, ___‘/fa 4% !
xoan = '

=1

Bo noi da

= — "\.\*
ang S |
| nang - " g |
!I Pht mot 16p xoan -~ '
E Hinh 6.8: Vi du vé ong dan khi |
A ]

3. Bo noi da nang: ¢6 thé noi nhiéu ong. Mot bo néi ¢6 the dugc tao nén tur
mot sO ong dan dugc noi v6i nhau.
Pha mot 16p ren xoan dé buoc chat cic ong dan khi 0 bén ngoai hoac bén trong
ctia bang di¢u khién. Vi I6p ren xodn ngoai ¢6 nhicu gid tri, nén tham khao tai
licu k¥ thuat.

4. Lap dat ong
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Hinh 6.9: Vi du vé cac dang khop noi

— . N /I.’

S0 do ong dan ¢6 thé duoc sip X€p bang vi¢e sur dung cic dang
moi noi (hinh 6. 9). Tuy nhién nén trinh su dung qua nhiéu moi noi vi no
s€ lam giam thi¢t di¢n hi¢u dung, tang tro khang dong khi va giam hi¢u

suat dong chay.

Hinh 6.10: Cac loai moi noi |

Nén tham khao catalog cong nghi¢p s& mo ta chi tiét cdc loai moi noi
(hinh 6.10).

69



PIEU KHIEN KHI NEN

6.3. DUONG ONG PHAN PHOI KHI
6.3.1. Cong vao ong dan
Bo phan phoi khi ¢6 mot cong vao chung (P chung) duoc chi ¢ trong hinh

6.11. Khi bo phan phoi khi hoat dong. mot mat Kia cua cong noi bi dong boi mot

nut.

(1) Cong chung (b) Cong don (¢) Cong doi
Hinh 6.11: Cong vao ong dan

- /J

Trude khi no gan vai bo phan phoi khi, chuyén cdi nat di va dong cac cong
can thiét bang nhimg chat licu gin lai (hinh 6.11b). Khi cdc van Solenoid noi voi

bo phan phoi khi s& duge cip tir hai phia cua cong vao chung (hinh 6.12¢)

6.3.2. Cong xa khi

I
Cong A:

Cong A:
Re(PT)1/8.M5x0.8 Ve

Re(PT)1/8.M5x0.8 <,

i

B T

SCongPRe(PT) /8 SR [E CongPRe(PTI

N C(:;]']gRiRC(PT) 1/8 /""/.:é{%ﬂgR:RC(PT) |

(a) Cong chung — Hinh 6.12: Cong xd khi (b) Cong ricng

o S - - - - — '/

Mot s6 bo phan phoi khi ¢ mot ctra xa khi chung (R chung) trong khi mot
s bo phan khdc ¢6 nhtng cong xa riéng (R rieng).

Khi bo di¢u chinh toc do gan trén cla xa cua bo phan phoi Khi thi van toc
clia van et luu cta xa ¢6 thé diéu khién riéng bi¢t bang cdc clra xa riéng. Dicu

nay khong the thue hién vai cura xa khi chung.
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6.3.3. Cira ra cua ong dan

Cong ra (Ava B) ctia 6ng dan ¢6 thé duoe chia thanh loai 6ng dan truc tiép
vickicu ong dan co sd. O ng dan truc tép ¢6 nghia la cira ra duge noi truc tiép vai
cdc van trong khi Kicu ong dan co s nghia la ctra ra duoc no1 vai ctra chinh cua
bo phan phoi khi. Dinh 6ng dan duoe dung cho ong dan truc tiép. Nguoc lai cic

ong dan bén canh va mat sau duoc d ung cho Kic¢u ong dan chinh (co so).

/" Con o A:  Con g A: o i N
Re(PT)1/8,M5x0.8 ;Rc(lfl“)l/&MSx{).b’ '[
CongA va B: \ Iy !

Rc(PT)1/8.M5x0.8 N 2% |

|

© CongR:Re(PT)1/8
~IConuP:Re(PT)1/8
\CongP:Re(PT)1/8

(a)Van 3 cong

(b)Van 4 va 5 cong ‘
L Hinh 6.13: Cua ra ciia ong dan )
Hinh 6.13 chi ra vi du vé ong dan truge mat (true dién).
Hinh 6.14 chi ra dang 6ng dan khi noi véi cic cong.
4 o a o ™
Cong A
Hinh 6.14: Vi du vé ong dan khi n6i voi cdce cong J
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:'/- -  Cén oR: - \i

| CongP:Re(PT)1/8 RePmyI/8
S o //’/',JC(mgP:Rc(_P'l'}]/8
o -CongR: Yel-—CongR:Rc(PT)1/8

¥ Re(PT)1/8 |

|

CongA:Re(PT)1/8 CongA:M5x0.8 |

., | CongA:M5x0.8 ‘

&) ¥an 3 £ong (b)Van 4 va 5 cong I‘

\ ~ Hinh 6.15: Ojug dan noi phia sat

Hinh 6.15 dua ra vi du vé ong dan ¢o sd noi phia sau (phia dudi). Boi
vi cdc cong ra (A va B) dugc noi vai mat sau cua bang trén do co cac van
nén duong ong khong the nhin thay.

i

CongP:Re(PT)1/8

CongB:Re(PT)1/8
Cong A:Rc(PT)1/8

.,_..:IC(“ﬁngR ‘Rc(PT)H1/8

_ (a) Bén phai (b) Bén trdi
.\ Hinh 6.16:Dang ong noi bén canh |

Hinh 6.16 dua ra vi du vé dang 6ng noi bén canh (mat). Pau ra cua ong ¢o

(thé & bén trdi hoace bén phai tay thuoe vao su dinh vi cta dau ra.
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Clitong 7

KIEM TRA BAO DUGNG VA XU LY SUCO

Do tinh da dang trong cdac mach khi nén. va rat nhiéu sU ¢6 ¢ the quy cho nhidy
hguyen nhan nhu nhau ¢ thé xay ra. Khi su €O xay ra. tht viee ¢in thiét nhat 13
fim ra nguyén nhan (xor ly su c6) va cach bao dudng.
Sau khi nghién ciiu k¥ chuong nay ban s€ hidu 16 cdc van dé say-

(1) Cach quan 1y mdy nén kh{

(2) Cic sued thiét bi v cdch-xir 1Y (61 nhat

(3) Bao dudng kiem tra

(4) Thuc hi¢n kiem tra bio duting va xir ly su ¢6.

7 DIEL KIEN AP SUAT KHI NEN

Chit luong khi nén thuong 6 lién quan dén cac van dé Xdy ra trong mach
Khi nén. Thuong ta chi nghi ring chit luong khi nén tuong ty nhu cha luong
khong khi. Tuy nhién, qud trinh nén lam thay doi nhict do, do 4m, dp sudt am
thanh 16¢ do dong chay cia khi nén chua sach trong khong khi.

7.1.1. Su thoat nurée trong khi nén

| . - R \\\
| Hoi nude Bui |
‘ ;‘_&____d__'“ "l ffx’/r_f___ |
! AN RPN
" e e e e,
. rl .
- . : e
! / |
| Nude Dau OI] g din ||
| Hinh 7.1: Ong thodt miée
L & B J
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Khi khi nén néng tir mdy nén khi truyén di deén cac ong dan dat trong khong
khi. nhiét do bi giam xuong. Cac chat nhu hac in duoc hinh thanh do su oxy hoa
cdc chat dau ¢ nhiet do cao trong sudt qua trinh nén. Dong chay (mau trang bao
gobm bui, can dau va nude) cling duoc hinh thanh (nhu hinh 7.1). Trong mot soO
truong hop dong chay nay la nguyén nhan clia su gi sat. Them vao d6, mot so
vin dé bén ngoai tic dong vao he thong khi nén trong suot qud trinh hoat dong.

Cac hoat dong khi nén phai loai bo dugc cac tac dong bén ngoai va chong
lai su dong nudc.

7.1.2. Hé thong san xuat khi nén

—
A

l | Lam lanh Khong khi khao ‘

ilj:ﬂ — O

an khi nén
thu nho | ‘
|

GO, S

5 .

Mady nén khi Sng dan
"Ding de

o tra ditu
vian chuven D gidm va cham. D(m ddloe [ Ding dé boi tran |
o o kho dur et nang hoi Am va bui oo o
iong dan lucne vit khi lanh W am va bul pipge de loai hu can | |
I Il S ' ditu ' |
| I !
. Chiing chira khi duoc gan voi mdy nén khi nho |
. [ — R — |
Hinh7.2: Hé thong san xuat khi nen ‘
\
L o J

Heé thong san xudt khi nén nhu hinh 7.2 duoc sir dung dé gift khi nén sach.
Mot s6 hé thong khic duge noi voi he thong diéu chinh khi nén. Chic nang
clia ching sé duoc giai thich ¢ dudi.

7.1.3. Thiét bi 1am lanh
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Khi khi nén nong
lanh

duong ong hoi nude

bi lam trong
trong khong khi sé lam

tang do am va la
nguyén nhan gay ra su
gi sét. Mot bo thiét bj
lam lanh (bao gom
mot bo ngung nudc)
lanh  hoi

lam nudc

—

N

buong

Lam lanh

Bo

ngung nudc

Buong

dan khi’

Nude duoc
lam lanh

Hinh'7.3: Bo phan lam lanh

thoat khi

-Nudce dong

!

"y

trong Khi nén tr mdy nén khi bang nudc lam lanh va dua ra ngoai bang dang do

am (hinh 7.3).

Thiet bi lam lanh duoc dat gita may nén khi va binh chia khi nén.

7.1.4.Thiét bi say kho

Bo say kho s€ tao ra khi sach bang cdch loai bd hoi 4m khoi khi nén. N6

thuong duoc dat trude binh chia khi nén.

'Khong khi

am o

“

A

..

fer

| Chat khur
°l (hat do am)

ong dan
—nudc dong

(a) Thiét bi say kho hod hoc

Khong khi khol_(hc"mg khi

dam

B S

Khong khi |
kho

¢ _-0ng dan nudc ‘
6 dong '

(b) Thiét bi say kho ki¢u lam lanh ‘

J

Hinh 7.4: Thiét bi say kho

Thiet bi say kho hod hoc sir dung chat khir do 4m dé loai bo hoi 4m khoi khi

nen. Thi¢t bi say kho kiéu lam lanh loai bo do am bang cdch lam nguoi khi nén

bang viéc st dung mot s6 chat lam lanh. Thi¢t bi say kho ki¢u lam lanh duoc st
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.

dung rong rii hon loai thiét bi sdy kho st dung chat hod hoc bt vi loal nay ¢
tinh gon, kinh t&, dé tap rdp va sdy kho c6 hi¢u qua.
7.1.5. Bo loc

Cic bo loc, sy kho v loe dau duge dit trong dudng Ong nham loal bo cac
chét do ngoai canh tdc dong 1én khi nén. Xem cau tric va quy trinh cho cac he

théng, tham khao thém cdc tai licu k§ thuat khac.

Bang 7.1: Loai bo nhung tac nhan ben ngoal

\ Bo foc | ‘ 'S'E{y kho ‘ Loc dau
Bui ban | o | X ‘ O
| Nuée | A | o ‘ X
Do am B . . L __ _ _
‘ Hol nude X : ® X
Dau hd X ®

®: Rit h-i(_‘:u_quii 0 Hiéu qufl At hi(_iu. qual X: Khong hi¢u qué
72 XU LY SUCO VA CACH KHAC PHUC
7.2.1. Vidu

Pong nude (rinh nude) la nguyén nhén chinh gay ra cac su cd trong he
thong khi nén. Hinh 7.5 chi ra mot s6 sy ¢6 do dong nudc gay nén.

Néu hoi am trong khi nén khong duge loai bo hoan toan, no s€ gy nen gl
Sal trong dudng din va lam tac bo loc (Hinh 7.5a). Khi do am vao trong hé
thSng. n6 s& bi kam lanh & nhi¢t do thdp (Hinh 7.5b) va can tro qua trinh bol tron.

Né&u can dau ¢6 trong khi nén. truc pittong khong thé hoat dong nhe nhang,
trong mot sO truong hop do sy phinh (o ctia 6ng cao su. Trong mot vai fruong
hop su bot tron gay ra 6 nhiém (Hinh 7.5¢). Vin dé niy dac biét nghiém trong
trong cong nghiép thye phim, bdi vi ddu nén bao gom hic fn né gy ra sy gl va

mai mon trong xi lanh (Hinh 7.5d).
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Su dong bang

a. Tac bo loc b. Su dong biang

Qua trinh
bot tron

=

=2 O nhiém moi

~ trudng Su an mon

¢. O nhiém moi truong . Suan mon

Hinh 7.5:Mot 50 su ¢o cua thiét bi khi nén

Néu bui ban, cic manh v& nho, cic chat gan... tham nhap vao cac bo phan
rugt cua he¢ thong, chung s¢ lam tang ma sat trugt hoac mac ket cac bo phan
truot. Neu chidng dinh chat vio phan hoan thien cdc qui trinh trugt, chiing sé tang
sumal mon chinh cdc bo phan ay. Tham chi con [a nguyén nhan cua su ro ri khi
nén. Bui ban tao ra trong qud trinh dan khi trong h¢ thong va cdc manh hep kém
va lam giam 6¢ do dong khi hoac giam dp suat khi nén.

7.2.2. Xu' ly su ¢o va cach khac phuc
Tubang 7.2 dén 7.9 la nhimg su ¢6 chinh cla cde thict bi chu yéu cua khi nén
va cac cach khac phuc tuong tmg. Ch y mot vai cich xur ly doi hoi phai ¢6 kinh

nghic¢m.
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B(m{, 7. 2
e
i Hhien tuegng
CPén bdo neudn
! sitng nhung  may
Cbanh khong  lam
l VICC

T
Nhiét doodiem hoad

hot ¢ mifc  binh

thuong nhung nuoc

chay thinh dong ¢

dau ra

‘ chat

- Cong

| - -
! Neuyén nhan

‘ ’r)u,n ap nouon thip
# Comg tac dien tir bt hong

# Redle qui tat bi kich thich

;¥ Role qua i bl hong

* Coneg tae dp suat bi kich thich

# Cong tic dp suiat bl hong

# Van wr dong clat (mu din bl tac

‘ # Van tu dong cua ong dan by dong © ¥

hing

Su ¢ ve bO say kho khong khl va cach khace phuc

\ Khac

U lang dien dp dén miie quy dinh

phue

i # Thay cong 1ac
5 Loai bo kich thich vir dé ¢ trang thii binh
thitsng

T hay role

o # Loai bo kich thich va dé o trung thir binh

thudimg

Phay cong tac

Yo sih van

| dong bang tkhoing 3'C).

Nhiet do diem hod |

hotl O mike can v ¢o

nuce  chav  thanh

dong o dau ra

tic dp .su'&l
lam lanh

" kich thich

[\1:\ Jam 1;1 nh tha \ '
| déi wr ON > OFF

lién tue.

# Khong khi vao bo iy kho qud
P nong

#Toe do s by khong khi gua fon
l T Cong sudt nudy lam lanh giam

* Nhict do xung quanh qua cao

SU 1Imn

gl_t)_ cla binh l@mg
‘ khong 16t
| # Cie canh coa binh ngung bl hin
' Nhier do sung quanh qua cao

‘ # Khong khi vio bo 1am kho qua
S nong

# Cong tie dicn tir bt hong

| # Nhiet do xung quanh lion thay |

| doi

1

¥ NHier do 161 vao quid cao.

| A
| # Pidu khidn (e do theo ding thict ké.
[T

Khong.

# Ngan chan sy rd 11 v cung cip them dung

dich fam lanh

*Tang kha nang thong gié caa binh ngimg

Ve sinh cdac canh cla binh ngung

40

‘ (huy(,n binh n nvumj o ddén vi i thuan ten

cho sy théng gid¢

¥V é sinh cie cath binh ngung

A0'CH
Thém mot may
khi...

laith dé lam mit khong

“Thay cong tic

5'C dén 40°C
Thém mot mdy lanh d& lam mat khong
‘ khi.

i -

Lir

Ting nhigt o xung quanh len d¢ ranh by

< Thém mot miy lanh dé lam mét khong ki, :

Kicm tra xem chat bun lanh cé by ool

1l thap nhiet do xung quanh ¢ Khong qua

# 11y nbiét do xung quanh xudng (khong (ud '

< Pyt nhi¢t do xung quanh nan trong kKhodng



PIEU KHIEN KIHI NEN

Bang 7.3: Cac su ¢o vé bo loc khong khi va cach khace phuc

| Hi¢n teng —[ Nouvén nhan
| — — e ST

* Cie 16 miang o quid nho

_kh{i:ai ue

S Thay mot ¢di mang loc khde

| thich hop ho, i

i P TAe do tuong ki vuot gqud | Thay bo loc ted mang loe 16n
i S Cong sudat cua bo loc P homny
- ¥ CAC 16 cta ming loe by tic Ve sinh miang loc. bang hod

chdt lam sach

Ong din vao tir bén neoil

“ Oug din da khong duge thio | * Tao théi quen thio ong theo

I ~dinh ky I

Lap dac mot (hiet bi ong dan nr

S dong.

- #Thiet bi dng din tr dong b * St chita ong (néu can <6 the |
hong thay mai)

T Toe do ludng khi vuot qua | ¥ Dung bo loc khic o6 dii toc do
cOng sudt quy dinh cta bo loe wéng khi phit hap hoac thay bang |
mot b loc khde ¢d oc do lon

hom,

“Thay ming loc khic

- Vat bt ngodad 1.';11'_\-;]0- = Ming I{)E bi V3
Mang loc khong duge che | % Thay bang mot cdi mang loc
kin hoan toin khéde da duge han kin. |
L Dung lue that chat mimg loc laj I

* Ding dung m6i hitu co dé ve | % Ve sinh bang nude am HEUVET
g dung : . g guyen

sinh. * chit hode bang dau hod. i

Thimg nhua bi thung “ N6 duge dimg ¢ nhimg noi ¢6 | # Ding thung bane kim loat co
= - v fod B = fad é f= [ - ;
dung mai hitu co © | khit niang chéng chiv duoe dung |

, moi hiru co

Can daw 1ir mdy nén khi ciing | * Diing (hiing bang st

la nguyén nhan gay nguy hiém U* Thay bo loc diu maéi
- Cde bui ban tr mdy nén khi
vie Lr bo loc xdm nhap vao
thing nhua '

- Khi by 1o ra ngod * Do cha han khong duoe 161

- _ ——— =

* Thay vong hian moi i
Thimg nhya b vd do e | ¥ Thay thiing mai
domg cua vat 1y bén ngoai nhie | % Sira chita van {thay mot phan

bi s6¢ hodce do hod hoe néu can thicy)

¥ Van ong din hoac thiét bi ]

i ong dan tr dong bi hong

79



DIEU KNIEN K1 NEN

- -

C RGO sutdap lon

i Khibiroran

| Su o ri v kim chinh

2Ol

Bang 7.4: Su ¢6 bo diéu chinh va cach kKhae phuc

Hhidén (uong

Ap sudt binh thir 2 tang

i Su chan dong klie thuong

Nuouvén nhin

|+ 175 X e van bi hong

VT dat van san hoae cae su

Fdem bi bung

;OO chag ban o trong van

S G chidt ban bdim viw thanh

i dan cua van

Pthanh ddu cua van

Vong chtit O gilta than va

~hoae bi phinl o
I #RE mat Uep xac coa than van
~ bi hong

FE o ma cua van nho

CF Phan thip hon cua van b og

Cdidn bt kin

# G vt fuorol vio van
CEV \'ali'l_l_l-{:-i'\' the h-i:' hﬁmg
I # Ning ngan bi rach
AP sudt binh i 2 Lang
AP suat bl unt 2 quay tra
i Vi
i

Phan mai han bi ho

* B chon ren

fatizned or misaligned

bstem

COresONAngy

1

= Thay the rehicf valve seal

o broopermanently

| Cach khac phuc

} .........

s Thay 10 x0

S Thay thin van

l Ve sinhoviv kicin ra Lad

l. bo loc

F

©# Thay vong ¢chir O

by oo dai !

| # Thay thin van

— -
! :

¥ Thay van Khae ¢d do md lon
" hon
)
Ve sinh vic Kiem g

by low

i
hay ang ngan
C % Tl khdo cot dp L chuyén
| hudt ben nzodi ting
Y Kidm tra thicr by chuvén hoi

[ vamach dicn

E Thay (hE moe vong hin et

| #hit chat ren lad
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Bang 7.5 : Su ¢6 bo tra dau md va cach khac phue

IHen ey Nauven nhan Khac phue
! Dau khong nho 7 Cde dp e Khae nhau ¢an # Chen thém mot vong dém
| Sthiet c¢he sie nho dan khong - # Doi bo tra din nho hon
i

diroe sl ra

D Bo s dio duce dat doidicn, ©# o chidu dat

I

S Puomg dan dau b tac ©F T hito ra v st chia

-7 Phtne dau khong dioe dicu # Puone din khi dén g dau

s by e, Thao nd v vie s chiin |

Thung dau khong duge dicuip

Jdiany Khi dén thimg dau i T hilo ra va st chioa
-
1
I

b tac Thong dudmg dan Kby dén
| | : thimg dau i
! L K thitng dan [on i b ra L% Ding bo ra dau kien rapid-
i | dau tam vige gual lan sual vl

If' Tae do nho (ia‘ill-k'_h_t:)ii_g siam '_!m:?;_-Vil dicu chinh nho dan | ¥ Kidm ra L vit

khong chinh xite

- # Thimg diu bt thung

CRDI bl o rangodad
. I
' Posight class packing

R B —

e e e

Thung daw bi thung CENGO duoe i bang ding ot # Thay thimg dae Khag :
tthiimg bag nhua Fhit co S Dy thime hang kime loat

P Dung moer hirne co wn G hoae thimg o khd nane ching
, 1) e L :

| ) . s

L irong khong khi b duoe dung mon hitu co

Khong duoc dac thimg v

chd ¢6 dung moi hite o
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Bang 7.6: Su ¢ vé van dién tif va ciach khic phuc ( khong bao gom bo phan

ciia cuon day va bo phan cua van dién tu thay doi)

[Hien trong, Nguven nhin Khac phuc ,

AU : ;

Tt e S S . . !

Van khong chuvén !  Con ¢han cua van bl ma sat 1én hodc | * Boi tron van i
~duie trane thil Cvan khiomg dige ra dédu # Thay (hict b bit kin nhu L

S ®Cae thiet bi bit kin nhu la vong chir O bl vong chir Q)
‘ mdéo (bl no ra, bi phong lén, b giao # Lowl bo vat la i

A Ca vat la rot vao van hoac rai len phan | * Thay 16 xo

e # Kiém tra phin hoal dong cua
# 1o xo b hong van '
- # e hoat dong cua van nho * Thay thiel bi bit kin !

thict bl bit kin mdt phan piston nhu Ta ;% Thay mang ngén !

“vong chir O bt mon

* Mang ngin b thung |
Vanbirung (1) [ * Ap lye khi thap (kiéu diéu khién) # Tang dp lyc khi theo thao “ﬂ

diéu khién
80 dung van tie dong rye i
tep

= Pien dp nguon thiap (van di¢u wr) *lang dien dp nguon

# Dong cudn day dién dp thap

YVan bi rung (2) * Vong dém kin bi hong i Kiém tra toin b cac vong
dém kin. Thay néu can thidt i
GVt la mac vao van *1oal bo vt la ra ngadi i

# Mang song va ong cudn bi mon hoac bi | * Thay van

. hong
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Bang 7.7: Su ¢6 veé van dién tir va cach khiic phuc ( phan cuén tir)

Hien tugng i

Nguven nhin

p——

Khiie phie

I..Vil.d'{lp

Lol hiah chi [ di dong
Lot hinh cha 1, chit T di
dong

L Lof hinh chir T di dong

161 di dong 1a mot phan coa van. Bai
viovan br bit kin do su Uép xie hoin
toun cua 167 i dong. sy GEp wie nay
mar «li do su bit Kin

“ Lot di dong tép xtic khong 61 do ¢o
viit g dinh vio phan triegt cua toi.

¥ Cuon bong by vy

P ap nguon thap bot vi dinh tdn - #

coa 181 di dong bl mon va nhitng ta

phien cta 161 bi tach roi ra.

#KI¢m tra sie ép xte va bickin

clUa 1o dis dong va 161 co dong.

Thay (he ¢a 161 di dong viv 16y

L dinh néu thav cdn thiel.

Logr bo vat {a

* Thay 101 ¢& dinh

* Thay cudn bong
Tang dicn dp nguon

*Thay 1ot ch dong

Thot gian kich hoat khone
~dong déu. hoac cuon dien

Lt khong duoe Kich hoat

= 101 i d{)hg khoug chuyén dong din
den biogr (Néu thict bt khi nén lam
VICC 0 ol ¢ do am moi g cao,
khong khi di vito mot phan nam cham
dan dén sy bt kin khong hoan oin}

* Dicn dp neudn thip

# Lot di dong di chuyén khong ém do

co vat ta lam can ird phén truot,

| * Dimg cuon day khac pht hop

* Loal bo gi sat & 181
gl
defective

= Tang dicn dp nguon

vt dién dp

* Loal bo vat la

Cuon diay by chdy hoac bi

hong

“Nhiet do mon truomg cao
# Chu ky hoat dong cao. (Nang luong

ticu thu clta cudn day trén mot khoing

thot gian cao, béi vi dong & thot diém

hit cao. v k€1 qud 1a nhier do ang,
khong the cdch dicn dan dén bi ngin
mach)

*Lon di dong khong durge hit do o6 v

la dinh vio van hoae 161 di dong Chu

kv va vong diy nai khong chinh xidc.

* Day dan chinh bi gidt ra tir ben ngoai
#Xuit hien va dap

T Dien ap cung cap [en cudn day qud

L 1én

S 8131 han nhi¢t do caoe nhal

nha san xudt thict ke,
khdng nhiét do cao

dong lién tue

S dung mach logic khi
* Loal bo viu la

¥ Not dung day

* Day dan chinh phai du dai

# Tham khao ¢ot tren “Va dap™

oS dung dién dp ngudn cho

phép

pdien ap

Lot di dong khong quay |
rer lai ngay ca khi ngudn

‘ da tat

06 vat la dinh chat vio 'phﬁn gt

cua 16t dr dong

# Loai bo vat la
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O Che st dyng van dien tir trong
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Bang 7.8: Su ¢o vé bo dicu khién toc do va cach khic phuc

Fhien tuong
Mac doovit didu chinh da had
chat  nhimyg o do dong khi

vian dan dan gidm

i dicu chanh

Toe do Tuong Khi khong elim

Nutven nhdn

“ Puemg din kDbl hep Tw do

cd vt fa, dau, vy, dinh chit

vito (udn vil

Pac sal chidu vao, ra (N,

Pmol cach tron tru ngay ikl OUTHeua bo didéu khién 1oc do.

i Khac ple

“Tay vil ra vi law sacl
“T1ep theo loal bo vit e bang .
i ludng hoy cla mdy nén khi

| * Néu khong thao duoge vit ra
~thi mé (hat rang van 1ét e va
lam sach bang luong hol cla

may nen khi !

“Prat lat ddu vive. ra

P [0 xo bj hong

SO0 v Ta dinh vio chan van.

F Phan bt kin clidn v bi hong

T Thay 16 xo
“Thio ra v vE sinh

#Thay chin van
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Bang 7.9: Su co vé xilanh khi va cich khic phuc.

[ lien vromge
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1

I

—| Bﬁ{m'ﬁag-m_ E [.5571“-3111 kl_n_h] |11£;|i_ha'>{tu _khunu duoe tra .'l'}m;'_l(i; ném. Hat ném chinh xic
Vit belau diy - dé trdnh sw dic léch el tai trong
A l “Troe b léeh i # Thay truc :
gi i s Trie hi hong ‘ * Thay truc i
E ' A val iy dinh vae Float bo var fa. Day nap chong buj
% _ ban '
U — oo o —_— s . . . .
‘ = B rd giva ong ’:-:‘ Vong han dém bi mon i Thay vong han dén mdi :
L vandp !
i ' !
; |

‘ Biro wrvit dicu # Vong hin dém bi nion | * Thay vong han dem mai
t chinh Iép ném.

Khi b_i O

.
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—:5 5 ~FNCu ong pisten bl hong nghiem .
; . roug thi phai thay ong khic, |
B | # Lol bo vat ta
Dawra Khong die Fladackbongdn T T U Ridm o bo trit diu. o
khong the hoat dong * Vong dem i N&u br hong nghiem trong thi phai
duoe & (rﬁing xilanh bi ban hodc bj hong thay cdr khac |
- Pong mude v eo vat la dinh vio * Lot bo vat [y vit rinh dong
_(0\_mdtTIUP dém  F Ldp dem kin -]-\'h(mg phit hop - " Thay l(’f]ﬁ dém kin '
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! | #Toe do lan * Ki¢m tra xem 1dp nem e bi sit s .
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73 KIEM TRA. BAO DUGNG

7.3.1 Kiém tra bao dudng

Su can thiét nhat 13 cdc hang muc bao dudng kiém tra toan phan phai duge thiét

lap dé bao dudng cho tat ca may mac va cde thiét bi trong dicu kién 1ot nhat.

Céac nguyén tac kiem tra bao dudng

(1) Théng nhat cdc tiéu chuan quan 1y va dua ching vao danh muc kiém tra

(2) Thuc hién kiém tra dinh ky theo thiét k¢

(3) Chi dinh mét ngudsi chiu trach nhiém kiém tra. Chiu trach nhiém thuc hién

kiém tra

{(4) Huéng dan bao duding vir dao tao quan ly

(5) Nam giif cic cude hop dinh k¥ va trao doi y kién vé cde van dé hong hace

vt cdch kiém tra.
7.3.2 Noi dung va chu ky kiém tra dinh ky

Chu ky kiém tra dinh k¥ phu thudc vio thiét bi. Kiém tra theo 16p nhu kiem tra

hang ngay, kiém tra hang tuan, kiém tra theo quy, theo nam.v.v..

Noi dung va chu k¥ kiém tra nhu sau:
(1) Bo say kho

* Heé thong lam lanh

Mién hod suong (trong dai nhiét do dac biét): Hang ngay

Ap sudt lanh (¢ bi 1o ri khong): Hang thang
Lam sach suong mu: Hang thang

Nhiét do xung quanh: Mia hé, mua dong

* Hé thong khi

Thiél bi ong dian khi tu dong: Hang thang
Nhiét do khi vao: 6 thang mot lan

May do dp sudt khi: 6 thing mot lan

* Mach dién

bién ap cung ¢ap : Hang thang

Day dan: 6 thing mot lan

Thict bi dién: 6 thang mot fan

(2) BO loc khi

Hop bao vé bo loc: Hang n

gay

=
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Mang loc: 3 thang mot ian

Van ong dan ty dong: Hang tuin

(3) Bo diéu chinh

Phan di¢u chinh dp sudt ( hoat déng binh thudng): Hang tuin
Phan do dp sudt ( BO chia do, hoat dong binh thutng): Hang thang
(4) Bo tra diu

Thung tra dau ( Vat la, 6ng dan): Hang tuin

Phan nho dau ( Hoat dong binh thuong): Hang ngay

(5) Van dién tt

C6 tieng dong khong binh thudng & cudn tir: Hang tudn

R khi 6 cong thodt: Hang tuin

Cong tac (hoat dong binh thutng): Hang thing

(6) Xilanh khi

Ro khi: Hang tudn

Can truc: Hang tudn

Hoat dong cta truc (d6 tron tru): hang tudn

Anh hudng cua 16p dém: Hang thang
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Chuong 8
CACH POC CATALOGS

Nhu da giai thich & trén hién nay trén thi truong ¢é rat nhicéu loai thiét bi
khi nén. D¢ thiét k¢ mot h¢ thong mdy tu dong hoidc dé mua duoc nhitng thiét bi
nén, ban nén tham khao catalog. Boi vi ¢6 rat nhiéu biéu tuong duoc dung dé
bicu thi cho cdc models va cdc loai thiét bi trong catalog, ching thudng rat khé
hicu.

N6 ¢6 theé Ta su két hop khdc nhau gitta van dién tir va xilanh nén khi do
cdc cong nghé ché tao thiét bi. Cho nén ban phai hi¢u ciac san pham vé khi nén
that ro.

Sau khi nghién ctu ky chuong nay, Ban sé& hi¢u duogc cac van dé sau:

(1) Cac nha san xuat ra san pham
(2) Céc dac diém cta mau thict bi trong catalog
(3) Cac tu chuyén dung trong catalog

(4) Ban nén tuan thu theo cdc gidi han cua thic¢t bi khi nén

8.1 CAC TEN MAU TRONG CONG NGHIEP

Moi nha mdy str dung cdac mau tén khdc nhau. Vi vay hai san pham tir hai
nha may khdac nhau s€ mang tén khdac nhau. Méi "mau" ctia nha may duoc giai
thich & day. Mot hé thong co ban duoc st dung mach khi nén dé di¢u khién mot

xi lanh khi nén (hinh 8.1).

Van dién t

‘ Bo diéu ap

| Bo loc  Bo tra dau

prsii . ; — ¥
Bo diéu chinh | %l,l
| . ! P
! “Khi nén
i 3 1
Bo dicu B B
chinh toc do g | i -

Xilanh khi

Hinh 8.1:M6 hinhhoat dong cua xilanh kép

'\ —_—
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HE thong khi nén c¢én lya chon pho hop h¢ thong khi nén minh hoa phii

duoe Iya chon theo cde dicu Kién sau:

* Xi lanh khi nén :

Xi lanh hoat dong kép, ¢ ¢ 63.d6 dai cén truc 200 mm- hai cong tac cam
bicn vi tri (loai cong tic AC l‘{_]()V)

Ap sudt khi cung ¢ap: 5 kgt/ em?

Tai: 80 kgf, tdi thue & :50%

Tong tuong khi cdn thigt 500 [/phut ANR

Toe do xi fanh: 450 mm/ s

Tong tict dien hitu ich: 8,2 mm>

Van di¢n

Van dién tr don 5 cong, kifu ¢éng gin tnee tep; dicn dp cudn day 13
ACTO0 V PIN; v6i hicn thi cong tic dien.

* Khoi dicu dp : dp suat dat 1a 5 kgl/ em™ . tée do dong khi 12 1000 I/phut,
do giam dp sudt khong quid Ikel / cm?;

* BO n6i vai dicu khién 6e do: Bo ndi nhanh, kiéu gap khuc

* Ong dén khi: mau den, dudng kinh ngoai ¢10, chiéu dai 1m.

Cdce model duge chon  tuy thuode theo cde didu kicn trén s duoc dua ra
duci day. Bay chi [a vi du, n6 khong ¢6 nghia la nhitng modc! nay phai dugc
chon bai vi ching 12 nhiing sin pham khdc nhau cho du ching duoc san xuat ur

cung mot nha mdy, va cung do sy phat trién cla nhiing san pham mdai véi cong

nghé cao.
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TriE b ~ Vandien ti Diéu khién toc [Ong dan khi
Thiét bi Xilanh ' Bo diéu ap . Hioe lii" dan khi
i ACIHO0[V] do bang nhira
| - . A]J Slli\l’l d{ll
: B v ‘ Pudong kinh
Cong tac trang thii Kiéu ong noi tru tie Skgliem Bo nadi nhanl ngo:ii
— i (. [® T * Ll u ‘l;! 'l 13 ;
EROVITWHER 1 oor4/phat ANRY| —0 ot AN &
ACI001V] thanh cai ¢d dén kiéu gap khuce G10x1m
Sut ap < Lo
chicu dai
1[keffem?]
f VF3122-1DZ-02-F | T
Cong ty A CDATGNG63-200-A51 i ACL500-02 AS3IIMOF-03-5 | TIO75-B-02
(S=18) : :
. e RCS-2406-02-100-CP o .
Cong ty B KC-FB-63-200-RA (S=18) (C55-2 16R-03-5C-1 ©  TN-10
DDA6Ix200-5-CS2B2 240-4E1-21-PS-L-AC100V L
Cong ty C - _ C300-02 ' SC10-03A N 10-B
(5=16) i
- L AF210-08-M2L-AC100V | B C
Cong (¥ D SCA2-FB-63B-200-R4-D (S=18) C3000-8 SC3G-10-101 ! F-1510
10A-3RFB63200-H2 ' ' S ‘
Cong ty L L SRASI-RN-2-1-DW (8§=20) CFRIL.-08 SC713-10-0 | N2-10X8-20

Do trén thuc t€ con ¢é nhiéu diéu kién khdc ta phai suy nghi dén, do vay
tuy theo loai may hoac thco cong viéc cu thé ma la chon, nén tham khdo
catalogs va cac 1 licu ky thuadt chuyén mon.

Khi quyét dinh chon mét “model” san pham nao d6 doéng nghia véi viée cin
phai lua chon nhiéu yéu 16 khdc. Ban chi ¢6 thé lua chon nhiing thiét bi 16t nhat
khi ma ban da hiéu hét vé né. Hay ndéi cach khac dé diéu khién duge thiét bi ban
phai hiéu hét cdc van dé lién quan dén nd. Néu khong ¢6 thé ban s& mua phii
nhiing san pham khong thich hop, khong cén thiét, hoac sir dung khong ding
vdi cdch lap rin,

Tuy nhién, cic thong tin vé thiét bi khi nén ma ban di nghién cbu dugc
cling khong di dé hiéu duge hét tat ¢d cde loai “model” khac nhau trén thi
trudng. Ban da nghién cdu nhitng diéu co ban cin thiét dé 6 the hicu vé cic

“model”. Ban cling nén ¢6 gang nghién ciu thém.
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8.1.1 Xilanh khi nén

Cic kicu, loai xilanh duoc lya chon dya trén nhimg diéu kién dic bict &

trang trude duoe dua ra nhu sau:

(1) Cong ty A: CDATGNG63-200-A51

CDAL: Téen models (16n series), ¢40 ~100. xilanh hoat dong kép

G

63
200
00

A51

[

00

CMS: On g ron,  CQ2: Xilanh ¢6 khodng chuyén dong ngan,
COK: Xilanh khong truc, CDX2: Xitanh khong truc. CR: Bong co

dao dong

: Kicu gid da (kicu mat bich)

B: Kicu co ban, L : Ki¢u chan dé, F: Loai truc mat bich

t Loai khong tra déu, Khong kit Loai tra ddu,  H: Loai ding khi

hydro

: Budng Kinh trong cla ong, ticu chudn: 40, 50, 63, &0, 100mm

Khoang chuyén dong cua xilanh

P CO kY theém vao: ong thoi (J: nhua, K: ncoprene cloth), 1ép ném

Yes/No (N: khong ¢6 16p ném, R: dém suom true, H: dém mat truc.

Khong ¢o ky ty: C6 ca hai 16p dém)

: Cong tae trang thdi (cong tac dong)

Khong ¢6 ky tu: Khong ¢6 cong tac, A59: den hién thi DC24V.
AG7:khong ¢6 dén hicn thi, A31: den hién thi AC200V vy,

GOk tur So cong tae trang thii (cong tic e dong). khong c¢é ky w:

2 cong tac, S: 1 cong tic, 3: 3 cong tic .v.v..

Vidu: CDALNS0-AS7S ducce hicu nhu sau:

Xilanh hoat dong kép kiéu ¢o buan, gid dF kidu chan de, ducmg Kinh trong

clia ong §30. khodng chuyén dong cta xilanh 150 mm. ong phut khi bing nhira.

¢o Iop dém ¢ cd midt v suon truc, 1 cong e tran g thdi DC 24V

Xilanh Kicu khong tra dau khong can tra diu nhung xilanh kic¢u tra dau thi

nhit dinh phai duge tra ddu bing bo tra diu.
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(Ajllg phut Khi la mot ong duoe adn triom vao true piston. NG ngan khong
cho bui ban vi diau ¢ ngodi moi truong roi vio xilanh
(2) Cong ty B: KC-FB-63-200-RA
KC :Tén models (tén series), ¢40 ~100. xilanh hoat déng kép, JC: Xilanh
hoat dong kép nho. XC: xilanh ¢o khodng chuyen dong ngin, ACB:
xilanh khong true. ZC-W2: Xilanh true kép. PRN: dong co dao
dong..v.v.
O Co Ky s kicu khéi dong. khong ¢ ky e trye don (tiéu chuiany, W:
truc kép
I'B : Kicude da
NA: Loat co ban, LLB: Loai chan d¢. FA: Loai truc mét bich . CA:
Loai moce don hinh chu U
63 : Puong kinh trong cua ong. ticu chuan: 50. 75, 100, {50, 200,
250mniv..
200 : Khodang chuyén dong cta xifanh, Ticu chudn: 50, 75, 1000 150, 200,
250mm
O Kicudem
Co ky wr: CO 16p dém o ¢ suon vie mat true, R Bem suon uue,
HB: Bém mat true, N: Khong ¢6 dém
(O CO Ky tu: metal
O Co kv C6 ong phut khi, Khong ¢6 ky tu: Khong ¢b (Héu chuan), J:
Co6 ong phut khi
RA : Cong tic trang thii, khong ¢6 ky tu: khong ¢6 cong tac(ii¢u chuin),
RA: 100V/200V, RD-1: DC24V, RD-3: khong qua DCOV. day chi
O: CO ky i S dung chilt luu (gom khi va nude)
Vidu: KC-W-LB-50-150-RD-1 duoc hicu nhu sau:
Xilanh hoat dong kép kicu co ban, true kép, kica dé da, kieu khong tra dau,

duong kinh trong cla éng $50, khoang chuyen dong cua xilanh 150 mm, ¢6 1op
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NEM & ¢ Mat v sudm truc, no metal at rod end, ong phut Khi bang nhya, 2 cong

tac trang thdi DC24V . st dune khi nén.

(3) Cong ty C: DDA63x200-5-CS2B2
DDA :tén model (1én series). $40 ~ 100. xilanh hoat dong kép
DA Xilanh hoat dong kép loai nho, JDA: Xilanh ¢6 khodng chuven
dong ngan. ORC: Xilanh Khong truc, RAPI: Dong ca dao dong
O c €6 ky wr dong phut khi
Khong o ky e khong ¢o ong phut khi, J: C6 ong phut khi
63  Buting Kinh trong cda dng. tiéu chuin: 40. 50, 63. 80, 100 mm
200 : Khodng chuyén dong clia xilanh. tiéu chuin: 50, 100, 200. 250,
SO0 mm
O 1 Co ky ty: 6ng bing kim loai
Khong ¢6 ky wr: dng bang nhom (ticu chan), FT: ong biing st
5 Kidu gid do
Khong ¢6 Ky w: nose type. 1: Kidu d¢ di, 3: . 7: kiéu maéc hinh chit
U, 8: kieu thong long
O Coky wy: Kicu gap khic
CS2B : Cong tac trang théi
CS2ZB: AC85 ~ 230V, CSTE: DCI0 ~ 30V, CS4B: DCS ~ 30V
2 : S0 ¢oOng tic trang thai
I: 1 cong tic, 2: 2 cong tac, 3: 3 cong tic
ViduD DA-J-50X150-1-CS7E2 dudc hi¢u nhu saus

Xilanh kicu hoat dong kép. ¢ Ong phut khi, duong kinh trong cua xilanh

$50. khoang hoat dong 150mm. ong phut bing nhom, gid dd kidu chan dé,

khong 6 kim loai & cuéi truc, 2 cong tac trang thai DC 24V

(4) Cong ty D: SCA2-FB-63B-200-R4-I

SCA2 : tén model (1én series), 040 ~ 100, xilanh hoat dong kép
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SCPV: Xilanh hoat dong kép loai nho, PCA: Xilanh Khong true
CSD2: Xilanh ¢6 khodng chuyén dong ngin, JSK2: C6 him. RRC:
Pong co dao dong

EB  : Loa gid do

Khong ¢6 ky tw: foai co ban, LB gid do kicu de. FA: Rod side

flange type, CA: mde don hinh chir U, TC: Kicu truc quay gitla

63  : duong kinh trong cua ong, 1icu chuan: 40, 50, 63, 80, 100 mm
B - Loai 1ap dém

B: Bém ca suon vivdau . R:sudn trae, mal dau, Nt khong dém
200 : Khoang chuyén dong cua xilanh, ti¢u chuan: 30, 100, 250, 600 mm
R4 l.oai cong Gie trang thii
R4: Cong sudl 1on AC. Re: wr gitr ding cho DC. RE: PC/re,
R 3:PC/iré/mach [C/van dién (. v.v..
D S6 cong tac trang thil
R: | cong tac trén suon truc, H: mot cong tac trén head side, D2 2
cong tac, T: 3 cong tac
O Coky tu: Gap khue, ong phut khi,
I: edp khie don. B2: phamnh kép. ) ong phut bing nhua, L ong
phut bing nhua tong hop, M: true piston, 8
Vi du SCA2-LB-50R-150-R5-H-YJ duoc hicu nhu sau:

Xilanh ¢6 kicu hogt dong kép, gid dov loai chan d¢, dutong kinh trong cua

xifanh  $50, dém sudn true, khoang chuyén dong cta xilanh 150 mm, cong ¢

trang (hai trén head side, gép khue kep. ong phut khi.

(5) Cong ty E: 10A-5RFB63200-H2
10A-5R: Tén models. $32 ~ 125, xilanh ¢6 hoat dong kép

107-2- Xilanh ¢ hoat dong Kép loai nho, 10S-10 xilanh ¢ khoang
chuycn dong ngan, RL2: xilanh khong tryc, LOA-SB: Xilanh ¢o ham,

TRA-: Bong co dao dong

FB  : kiCu gia do
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Khong ¢ ky e kicu co ban, LB: kicu

0.3 Dduong kinh trong cia ong. tiéu chuan: 32, 40, 50, 63. {0, 100,
123 mm

B : Kicu dém
B: d¢m ca hai mat. N: Khong ¢6 dem

2000 ¢ khoang chuyen dong cla xilanh, ticu chodn: 50, 100. 200, 250.
S00mm

O GOy ur vi i cong
A: Bén teen trye. B: bén phat, C: & dudi. D: ben trdi

O CORy L AL B C, D giong nhu trén

H : Kicu cong tac trang thai

FDACBO ~ 220V,1 AC/DC O~ 220V, B2 DCS ~ 50V

B

8O cong e trang thai. 2
o1 cong tac, 3: 3 cong tic
O Coky e
Vidu 10A-SREB3OBI50-E2 duoc hidu nhu sau:
Xilanh hoat dong kép. gid do kicu chan d¢, dudmg kinh trong cia xilanh

G50, dém ca hai mat. khodng chuyén dong coa xilanh 150mm. 2 cong tic trang
thai DV24V

8.1.2 VAN DIEN TU
Cide Kicu. loai xilanh duoce lua chon dua trén nhiing dicu kien dac biet & ¢ic rany
trudie duoe dira ra nhu sau
(1) Cong v A: VE322-1DZ-02-I.
VI3 1en series. van dién tir 5 cong ¢ clastic seal
VI3, VZ3: van dien w3 ¢ong
2 Thu i kv wr (cuon don)
22 Cuon wr kep, 3: Bong gitta. 4: exhaust

20 Kiew than (kicu ong noi thang. bracket)
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XILANH CO KHOANG CHUYEN BONG NGAN
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BO PIEU AP

A

98



A

PIEU KHIEN KHI NEN

=
)
O000O0
00000

1no

NI

(DNVON LYD LYIN ) dV nd1d od

99



Chiu trach nhiém xuat ban

Gidm déc : NGUYEN VAN THOA

Tong bién 1ip : NGUYEN THIEN GIAP

Bién tap, sita bai : BAN GIA DIEU KHIEN DIEN
Trink bay biu : NGUYEN TRIEU DUGNG

p1£U KHIEN KHI NEN TAP 3

In 1.000 cuén tai Nha in Khoa hoc va Cong nghé

70B Hoang Hoa Tham — Ha noi - BT: 8237063

S6 xuat ban 396/27 XB — QLXB — So trich ngang 52 KH/XB
Ngay 11.02.03 - In xong nop luu chiéu quy I1. 2003
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