WA@ |319][A19) [F1%) GL%) [519) %) [ ) o ) o ][y EEEEEEEEEE_&ﬁ_@m—_ﬂ_g%QEEEQ@@EE@@E@QEEQ@E@@EEEEEQE__QE_E_E_E_E_JE__QE_QE__QEEE__QE__QE__QE_QE_@E_
g %%w?@ %5 =
L = g
e
m <
| w |
m O :
: oh | T 5
: = S AR :
2 Qe = 3
m T 5
= n _
; = :
,Lm ) = { m
: Nm 2 o @ww g
o L

2
B

VR B G G B G G B G ) 2 1 ) ) ) ) et e a3 e e e G G e e e e\ G G\ G




Gido Trinh Hé Théng Co Dién T

PHAN I
TONG QUAN HE THONG CO PIEN TU

CHUONG 1
CO PIEN TU VA HE THONG CO PIEN TU
I. CO PIEN TU VA HE THONG CO PIEN TU
1.1. Mechantronic la gi?

Co dién tir 12 mot hé thong co cdu may c6 thiét bi diéu khién da duoc lap
trinh va c6 kha ning hoat dong mot cich linh hoat. Ung dung trong sinh hoat, trong
cong nghiép, trong linh vuc nghién ctru nhu; mdy lanh, td lanh, mdy gidt, mdy chup
hinh, modul san xuét linh hoat, tu dong hda qua trinh san xuét hodc céc thiét bi hd trg
nghién clru nhu cic thiét bj do céc hé théng kiém tra ...

Mot s6 nha khoa hoc nha nghién ciru da dinh nghia co dién tir nhu sau:

Khéi ni€m cua co dién to dugc mé ra tir dinh nghia ban dau cua cong ty Yasakawa

Electric: “thuat nglt Mechantronics (Co dién tir) dugc tao bdi (Mecha) trong

Mechanism (trong Co Chu) p2smamioas loat=aios (Pi€n Tir). N6i cich khéc,
. Quét ma NI A <
cdc cong nghé va san pham ng Dﬁt i ';: f ?%i?ﬁ, ngay cang dugc két hop chat

ch& va hitu co thanh phan dig| File Coppy, Chinh stia |y rat khé c6 thé chi ra ranh

€161 gitra ching.

Mot dinh nghia khac 1ay néi téi do Harashima,

Tomizukava va Fuduka dua la su tich hop chat ché cua k¥

thuat co khi véi dién tir va di¢ linh trong thiét ké ché tao cic

san pham va qui trinh céng nghiép.”

Cung nam d6 Auslander va Kempf cting dua ra mdt dinh nghia khic nhu sau:
“ Co dién tr 1a sy 4p dung téng hop céc quyét dinh tao nén hoat dong cua ciac hé vat
ly.”

Nam 1997, Shetty lai quan ni€ém: “ Co dién tor la mot phuong phap luan dugc

dung dé thiét ké Toi Uu Héa c4c san pham co dién.”
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Va gan ddy, Bolton dé xut dinh nghia: “ Mot hé co dién tir khong chi 1a sy két
hop chit ché céc hé co khi dién va né ciing khong chi don thuan 13 mot hé diéu
khién, n6 1a su tich hop day du cia tat ca cic hé trén.”

Tat ca nhiing dinh nghia va phat biéu trén vé Co dién tir déu xdc ddng va giau
thong tin, tuy nhién ban than ching, néu ding riéng 1¢ lai khéng dinh nghia duoc day

dua thuat ngtr Co dién tir.”

ol / : .
Hinh 1.1: Co dién tir két hop giita robot va tin hoc

(giaoducvn.net/.../00thand-mechatronics.jpg)

Quét ma QR
P& tai File Géc
File Coppy, Chinh siia

Hinh 1.2: Robot ty dong lam viéc trong phong thi nghiém

(iel.ucdavis.edu/.../chrobot/figures/workcell.png)

H¢ théng co dién tir 1a mot linh vyc da nganh cua khoa hoc ky thuit hinh
thanh tr cdc nganh kinh dién nhu: Co khi , k§ Thuat Pién — Dién tir va khoa hoc tinh
toan tin hec. Trong d6 téng hop hé thdng cic mdn hoc nhu Truyén Pong Pién,

Truyén Pong Co, Thiy-Khi, Po Lwong Cam Bién, K¢ Thuit Vi Xir Ly, Lap
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Trinh PLC, két hop vdi co khi ché tao mdy, Khoa Hoc Tinh Toan Tin Hoc, va Ky
Thuit Pi¢n-Pién Tir, Mang Truyén Thong Cong Nghiép...

Truyven dong
Pién

ruyén dong
Co — Thiy - Khi

Cam bién
Do liwong

Co khi
che tao may

K# thuiat
dién- dién tir

Mechatronics
Co dién ti

K Thucit diéu
Chién va Dieu chinh

Khoa hoc tinh toan-
Tin hoc

Hinh 1.3: Co Bién T

Khao sdt thyuc tién méi quan hé gitta day va hoc, hoc va ung dung nganh co

dién tur trong cong nghi¢p nhu sau:

[ Qua Khio Sat Thare Tién -> Nhu Can -> Nhan Lue }

Quét ma QR
Pé tai File Goc
File Coppy, Chinh siia

@
/ T~

[ P6i Twong Lam Viec] [ Cong Viéc ]

\ 4
[ Cian Biét Gi Va Pao Tao Gi? ]
Hinh 1.4: Dinh hudng dao tao nganh Co bién Tt
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1.2 H¢ thong Co dién tir 1 gi?

Ciing gidng nhu co dién tir, c6 kha nhiéu khai niém khdc nhau vé hé théng co
dién tir. Ching ta hiy khao sit mot sé quan diém sau cua Bradley, Okyay Kaynak,
Bolton, Shetty.

Sy thanh cong cua cic nganh cong nghiép trong san xuat va ban hang trén thi
truong thé gidi phu thudc rat nhiéu vao kha nang két hop cia Pién-Pién Tir va cong
nghé tin hoc vio trong céc san pham co khi va céc phuong thiic san xuét co khi. Dic
tinh 1am viéc ctia nhiéu san pham hién tai-xe & t0, mdy giit, robot, mdy cong cu...
cling nhu viéc san xuat ching phu thudc rat nhiéu kha ning cta nganh cong nghiép vé
mg dung nhitng k¥ thuat méi vao trong viéc san xuat san phim va cdc qui trinh san
xuat. Két qua da tao ra mot h¢ théng ré hon, don gidn hon, ddng tin cdy hon va linh
hoat hon so véi cdc hé thong trudc day. Ranh géi gitra dién va dién tr , mdy tinh vd co
khi di dan dan bi thay thé boi su két hop giita ching. Sy két hop nay dang tién t&i mot
hé théng mai d6 1a : Hé thdng co dién ti.

Trén thuc té hé théng co di¢én tur khong c6 mot dinh nghia rd rang. N6 duogc
tach biét hoan toan & cdc phan riéng biét nhung dugc két hop trong qud trinh thuc
hién. Su két hop nay dwoc trif " béc phan riéng biét Dién-dién
tir, co khi va mdy tinh lién kéi i 'uc gido duc va dao tao, cong

viéc thuc t€ , cdc nganh cong 1

[ Co khi

A 4

N
[ bién - dién tir 4_.[ May tinh ]
J

A 4 v \ 4 A 4

[ GD & PT ] [ CV thue té ] [ CN sén xuit ] [ Thi truong ]

Hinh 1.5: Sy lién két ctia cic thanh phan trong Hé Thong Co Pién Tir theo Bradley
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e Quan diém cua Okyay Kaynak:
Theo quan diém cta Okyay Kaynak, gido su tho nhi ky dinh nghia vé Hé
Théng Co Pién Tir nhu sau:

Mechantronics system

- » Cognition \ ,
Controlling
Perception Executtion system
Sensor actuators
N Controller
Process monitoring svstem
Visualiration \ Mechanical process J Y

Hinh 1.6: Ciu tric hé thong co dién tir theo Okyay Kaynak

e Quan diém cua Bolton:

Theo Bolton thi co dién tir 12 mot thuat ngit ciia hé théng. Mot hé thong c6 thé
duoc xem nhu mot ci hop den m4 chiing c6 mot dau vao va mot dau ra. NG 1a mot cdi
hop den vi ching gém nhitng phan t chira dung bén trong hop, dé thuc hién chirc
nang lién hé gitra dau vao va d

Vi du nhu: cai méto dién co d au ra la sy quay cua mot truc

dong co.

[ Ngo vao ]7

[ Ngudn dién ]—

Ngo ra

N
Pong co quay

—
I

J

Hinh 1.7: Ciu tric Hé Théng Co Pién Tir theo Bolton

1.3 Céu tric hé thong co dién tir.

Céc phan tir co ban ciu thanh nén hé thong co dién tir:
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e H¢ thong thong tin
e Hé thdng dién

e Hé théng co khi

e H¢ thong mdy tinh
¢ Cdm bién

e Co ciu tic dong

e Giao tiép thoi gian thyc

N

Mo hinh héa 1 K[ H¢ co dién ] [Giao tiép thoi gian]\
— Mo phong
Co () M) M)
Dien | =|( pitukhién | + o e 2
u Ty déng o oeantad f ol DA Hé
S € dong < Thén
— Thong Thong iy g
Co Pién ray
: tinh
I4 . (3m l‘\ién L
(e || el
\ J O qumaor

Hé thng thong tin

Hinh 1.8: Cdc tha ong Co Pién Tir

Giai phdp modun, thiét ké san

Giai phédp co dién tir trong thiét ké ki thuat lién quan dén viéc cung cap mot cau
tric trong d6 c6 su tich hop thanh mot hé thong thong nhit ciia cdc cong nghé khic
nhau duoc thiét 1ap va dénh gid. So dd khdi vé hé thong toan bd ( mot san pham co
dién tir) nhu vay trén co s& cdc khdi xay dung hodc cdc modun thanh phan duoc thé

hién trong hinh 1.9.
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Modun Giao Dién Modun Phin Mém
Interface module Software module

A A

a N

Modun X1t Ly
Processor module

\ 7
A

\ N\
Modun Truyén Thong
L Comunication module)

1 I

Module Kich Truyén Dong Modun Po Kiém
Actuation module Mesurement module

Module Tap Hop
Assembly module

4

Quét ma QR
Pé tai File Goc
File Coppy, Chinh sitra

Hinh 1.9: o module

II. HE THONG CO PIEN T N NAY

2.1 Phan loai theo linh vuec sir dung.

Sau day la mdt s6 vi du phan loai san phém co dién ti theo linh vuc st dung:

2.2 Trong y hoc:
Céc loai thiét bi cat 16p, céc thiét bi thi nghiém vé AND, nhén ban phdi,

cdc may chiéu céc loai tia chyp: X, lase, coban, cdc thiét bi mo ngi soi,...
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2.3 Trong cong nghiép:
Cic loai mdy coéng nghiép tu dong dugc diéu khién theo chwong trinh,
FMS (hé théng san xudt linh hoat), CAD-CAM, ngudi mdy, cic hé thong tu

dong, kho tang ty dong, cong cu van chuyén théng minh...

2.4 Trong van phong:
Pay 1a hé théng mang cong tic, c¢6 sit dung mdy tinh (nhu hé thong tin

quan Ii), céc thiét bi van phong (mdy tinh, mdy fax, mdy in laser)...

2.5 Trong sinh hoat gia dinh:
Hé thong thong tin vé nha ctra, san pham tiéu ding (audio, thiét bi nghe
nhin,mdy giat...) hé théng bdo v€ nha ctra, céc loai robot phuc vy, 6 td, gara, 6

to ty dong...

2.6 Phan loai theo k¥ thuit hé thong:
San pham don 12 nhitng san pham linh hoat, thuc hién chirc ning dimg
mot minh nhu mdy CNC, thiét bi van chuyén théng minh, vat gia dung thong

minh...

i ) Quét ma QR
2.7 Hé thong to hop: Dé tai File Goc
File Coppy, Chinh siia

Céc san pham co dién tr trong ¢ nao d6 nhu:

e Day chuyén lip rdp don fong bao géi...

e Day chuyén san xuat ti

2.8 Hé thong tich hop:

cdc san pham co dién ttr thanh phan c6 quan hé mat thiét nhu:

e Ty dong héa san xuat: hé thong gia cong linh hoat (FMS), hé thong san xuat
tich hop vi tinh (CIM)...

e Ty dong héa cong nghiép dan dung: thiét bi san xuét va lap rdp 0 to, tau thong

minh, tdoa nha thong minh...
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Nhu thé hién & trén, ndi dung cua Co Pién Tir 12 rit rong. nhitng vn dé cua
co dién tr trén quan diém co khi dugc cho réng la sy mé rong va bod sung cac sensor
cho hé thong co, cdc thanh phan kich hoat ( Co Cau Chéap Hanh) tién tién hon so voi
hé co khi truyén thong va duoc diéu khién bang mdy tinh. Kha ning truyén thong gitra
cic hé théng thanh phan d3 1am ting cudng dang ké tinh ning cia san pham co dién
ttr. Dé thiét ké va ché tao cac san phém thé hé mdi, nguoi thiét ké can nim ro duoc cac

thanh phan co ban cua mot san pham co di¢n tur.

III NHUNG UNG DUNG CUA SAN PHAM CO PIEN TU
3.1 San pham ciia co dién tir.
Nhirng san pham trong cong nghiép nhu robot théng minh, robot vuot chuéng

ngai vat, robot lau hd boi, robot lau kinh...

Quét ma QR
P& tai File Géc
File Coppy, Chinh siia

Hinh 1.10: Céc san pham ctia hé théng co dién tir
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Trong y hoc, giai tri va nghién ctru khoa hoc ciing ¢6 rat nhiéu tng dung cta hé thong
co dién tu. Vi du nhu: robot cong nghi¢p, hé théng phuc vu y hoc, cic robot l1am vi¢c

tai nhitng noi nguy hiém.

IV. CAU HOI ON TAP
Cau héi :
1. Theo Anh/Chi nhu thé nao 1a hé thdng co dién tir?

2. Hay trinh bay tmg dyung cta hé thdng co dién ti?

Quét ma QR
P& tai File Géc
File Coppy, Chinh siia

10




Gido Trinh Hé Théng Co Dién T

CHUONG 2
TONG QUAN VE PLC

I GIOI THIEU CHUNG VE PLC (Programmable_Logic_Control)
1.1. B) diéu khién logic kha trinh.
Hinh thanh tr nhém cdc k¥ su hang General Motors nam 1968 véi y tuong ban

dau 12 thiét ké mot bo diéu khién théa man cdc yéu cau sau:

e Lap trinh dé dang, ng6n ngir 1ap trinh dé& hiéu.

e D& dang sira chira thay thé.

e On dinh trong mdi trudng coéng nghiép.

e (Gia ca canh tranh.

Thiét bi diéu khién logic kha trinh (PLC: Programmable Logic Control) (hinh 1.1)
12 loai thiét bi cho phép thuc hién linh hoat cic thudt todn diéu khién sb thong qua mot

Ngon ngit 14p trinh, thay cho viéc thé hién thuat todn d6 bang mach sb.

‘ I0.0 0.1 qo.0 4 T 0.0
| | | | £ | A I ol
‘ | I L/ - q 0.0
Quét ma QR
) p Pé tai File Goc
Tuong dwong mot mach so: File Coppy, Chinh sita
[ -
0.1 0.0
Hinh 2.1: Thuit todn on ngtt 1ap trinh PLC
Nhu vay, voi chuong trinh diéu khién trong hinh 2.1, PLC tr¢ thanh bo diéu

khién s nho gon, dé thay doi thuat toan va dic biét d& trao dbi thong tin véi moi
truong xung quanh (voi cdc PLC khéc hodc v6i mdy tinh). Toan bd chuong trinh diéu
khién dugc luu nhé trong bd nhd PLC dudi dang cic khéi chuong trinh (khbi OB, FC

hodc FB) va thyc hién 1ap theo chu ky cua vong quét.
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Isolation
Barrier

Hinh 2.2: Hé théng diéu khién bang PLC
Dé c6 thé thuc hién duge mot chuong trinh diéu khién, tit nhién PLC phai c6
tinh nang nhu mot mdy tinh, nghia 1a phai c6 mot b vi xu ly (CPU), mdt hé diéu
hanh, b nhé dé luu chuong trinh diéu khién, dir lidu va cdc cong vao/ra dé giao tiép
v6i ddi twong diéu khién va trao d6i thong tin véi méi trudng xung quanh. Bén canh
d6, nham phuc vu bai todn diéu khién sb, PLC con can phai c6 thém cac khéi chirc

nang dac bi¢t khic nhu bd dém (Counter), bd dinh thi (Timer) ... va nhitng khéi ham

chuyén dung.
Quét ma QR
Pé tai File Goc
File Coppy, Chinh siia

CPU xu

trung thd

11 v f

CoOng xudt
(Rofle, KDCS)

T i1

Cam bién, ¢d ciu chap hanh.

Hinh 2.3: Hé thng co dién tir c6 sir dung phan diéu khién PLC
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1.2 Cac linh vue sir dung PLC hién nay.
PLC dugc st dung khd rong rdi trong cdc nganh: Cong nghiép, Mdy nong
nghiép, Thiét bi y té, Otd (xe hoi, can cau...)...
1.3 Céc wu diém khi sir dung hé thong diéu khién véi PLC.
- Khéng can dau diy cho so do diéu khién logic nhu kiéu ding ro le.
- C6 @6 mém déo sir dung rat cao, khi chi can thay d6i chuong trinh (phan
mém) diéu khién.
- Chiém vi tri khong gian nho trong hé thong.
- Nhiéu chirc nang diéu khién.
- Tbc @6 cao.
- Cong suét tiéu thu nho.
- Khéng can quan tim nhiéu vé van dé lip dat.
- C6 kha nang mé rong sb luong dau vao/ra khi ndi thém cdc khdi vao/ra chirc
nang. Tao kha ndng m¢ ra cdc linh vyc d4p dung mai.
- Gia thanh khong cao
Chinh nh¢ nhitng vu thé d6, PLC hién nay dugc st dung rdng rai trong cic hé théng

diéu khién tu dong, cho phép r , chat luong va su dong

Quét ma QR
nhat san pham, tang hi¢ Peé tai File Goc éu ton, tdng murc an toan, tién
File Coppy, Chinh siia

nghi va thoai mdi trong lao d6 ng cao tinh thi trudng cta san

pham.
1.4 Giédi thiéu cac ngon ng

Céc loai PLC néi chung

U 1ap trinh nham phuc vu céc

dbi tugng st dung khic nhau. PLC S7-300 ¢6 5 ngon ngir lip trinh co ban. 6 la:
Ngon ngir “hinh thang”, ky hiéu 1a LAD (Ladder logic)

Ladder Logic (LAD)
Suitable for users from the electrical enginearing industry, for exampla.

"green Tdg

1 |
s 1

THey 1" "Key Z° hET
I I
10 10

-
.

Hinh 2.5: Lap trinh dang LADDER LOGIC
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Pay 12 ngdn ngit d6 hoa thich hop véi nhitng nguoi quen thiét ké mach logic. Ngon

ngtr “liét ké 1énh”, ky hi¢u la STL (Statement list).

Statement List (STL)
Suitable for users from the world of computer technology, for example.

A "Kew_ 1"

A "Bew 2"
= "Green Light”

Hinh 2.6: Ngon ngit 1ap trinh bang STL
Pay l1a dang ngdn ngir 1ap trinh thong thuong cia mdy tinh. Mot chuong trinh
duoc ghép gdi nhiéu ciu 1énh theo mot thuat todn nhat dinh, mdi 1énh chiém mot hang
va déu c6 cdu tric chung 13 “tén 1énh” + “todn hang”.

Ngon ngit “hinh kh6i”, ky hiéu 1a FBD (Function Block Diagram).

Function Block Diagram (FED)
Suitable for users from the world of circuit engineering, for example.

L "Green Lig
"KE?’ - ht"

rrK:? joj—

Hinh 2 Quét ma QR » FBD

Pay ciing 14 ngdn ngir do hoa Pé tai File Géc quen thiét ké mach
a 2z File Coppy, Chinh siia
diéu khién so.

e Ngo6n ngit GRAPH.

Day 1a ngdn ngit 1ap trinh cip chuong trinh rd rang, chuong

trinh ngan gon. Thich hop cho vén quen voi gian d6 Grafcet

cua khi nén.
| I0.5

I0.6

Hinh 2.8: Ng6n ngttr GRAPH.
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Ngon ngir High GRAPH.

AINIT_SD;

r
-

§
3

Hinh 2.9: Hinh 2.8: Ngon ngtr High GRAPH.

II. MOT SO LENH TRONG LAP TRINH PLC

2.1 Tap lénh.

2.1.1 Cdc Iénh vao ra.

LAD NIA +4 | roix HANG
n Quét ma QR M, L, D,
— P& tai File Géc
File Coppy, Chinh siia
n M, L. D,
|

OUTPUT: Sao chép ndi dung

xép vao bit dugc chi dinh

trong 1énh. Noi dung ctia ngin xép khong thay doi.

LAD

Mb ta

TOAN HANG

n

)

Cudn diy dau ra
duge kich thich khi
duge cip dong
diéu khién

nl, Q M, L D,
T, C

2.2 Céc 1énh ghi/x6a gia tri cho tiép diém.

e SET(S)
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e RESET (R)
Vidumd ta cic 1énh vaorava S, R :
Q0.0

| C D

Qﬁg‘ )

Hinh 2.10: M6 ta 1énh Set va Reset

Gian d06 tin hi¢u thu dugc ¢ cdc 16i ra theo chuong trinh trén nhu sau :

Hinh 2.11: Gian d6 tin hiéu
2.3. Cac Iénh LOGIC dai

Cac 1énh lam viéc voi

Quét ma QR
Pé tai File Goc

; *LOC  Jean cho phép tao so do diéu
File Coppy, Chinh sitra

khién logic khoéng c6 nhé.

Trong LAD Iénh nay d\| 1 triic mach méc ndi tiép hoic

song song cdc tiep diém thuon

Trong STL ¢6 thé st dung cic
AND (And Not) va ON (Or Not) cho cac ham kin. Gia tri ctia ngan xép thay d6i phu

ho cac ham hé hoac cac 1énh

thudc vao tirng 1€nh.

Cac ham logic boolean 1am viéc tryc tiép véi tiép diém bao gdm :
O (Or), A (And), AN (And Not), ON (Or Not)

Vi du vé viéc thuc hién 1énh A (And ), O (Or) va OLD theo LAD:
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QL0

)

I1.1
_{
10.1 10.2 _4Q1-1
—

Hinh 2.12: Chuong trinh dang LAD

2.4 Bai tap wng dung.
Bai 1:

Mot hé théng phan loai xe chd hang don gian trong nha méy nhu sau:

Céng 1
e
Z
14 =S, R CB
5 7 BP— 0.2 I
- % = 0.2 )
5 =— 0.4
5 5— 0E ) 0
5 Z — 05 /{ b
5 7 =— 107
5 B |10 T
= 7 — ;GB L | AL
Phat jﬁﬁ..jj thu Gang tat ha_nh trinh Céng 2
[ =
Cdng 3

10.0: Cong tat hanh trinh
Q0.0: M¢ cong 1, Q0.1: Pén;
Mo cong 3, Q0.5: Péng cong |

2, Q0.3: Béng cong 2, Q0.4

Céc xe s€ cung di trén 1 11 xe s€ cho phép ré vao cac
duong khic nhau. Sau mdi xe ¢c6 mot thanh doc ¢6 khoét 16 (twong tmg véi s6). Khi tia
laser (mic thip) chiéu qua 15 thi ngd twong ung s& 1én 1. Theo hinh v& ta s& c6 céc
ngo: 10.1, 10.3, 10.4, 10.6, 11.1 s& 1én 1 (duoc kich) tic xe c6 6 13469.

Khi xe chay dén cham vao cong tat hanh trinh (10.0) thi PLC s& bat dau doc ma.
Tuy loai mi nhan dugc s& mé cong twong Gmg trong 5s rdi déng cong lai.

Mai 12579: cong 1, ma 23679: cong 2, mal3689: cong 3.
Viét chuong trinh diéu khién hé théng. (Diing PLC S7-300)
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Bai 2:
Mot hé théng doc ma thé don gian c6 c4u tao nhu sau:
[OK] 7
O = 77 = 101
= H— 0.2
L&i = % - 108
- H— 0.4
Nut OK: 10.0 57— 109
M& clia: Q1.0 o7/ = 107
. —_ 1
Bao 1&i: Q1.1 ? - 1Y
Phat thu

Trén thé c¢6 khic 18 (twong tng véi s6). Khi dnh sang hong ngoai chiéu qua 15
thi ngd twong trng s€ 1én 1. Theo hinh v€ ta s& c6 cdc ngd: 10.1, 10.3, 10.4, 10.6, I1.1 s&
1&n 1 (duoc kich) tirc thé c6 sd 13469.
Khi chén thé vao, nhan nit OK, néu ding ma thi m¢ ctra (Q1.0) 5s 1oi dong lai, néu sai
s& bat den bdo 16i (Q1.1).
Viét chuong trinh dé hé théng chi nhan dang 3 loai thé sau: 12579, 23679, 13689.
(Dung PLC S7-300)
Bai 3:
Mot hé théng phan loai san ph

) Cam bién 3

j Cam bién 2
\ Cam bién 1

Hé thong sé& phén ra 3 loai chay theo 3 chiéu cao khéc nhau do 3 cam bién quang xdc
dinh.

e Loai 1 (Cao nhét, ca 3 cam bién diéu 1én mirc 1): S& di theo duong 1.
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* Loai 2 (Cao thir 2, cdm bién 1 va 2 s& 1én mic 1, cam bién 3 & mirc 0): S& di
theo duong 2.
e Loai 3 (Thap nhat, chi c6 cam bién 1 1én muc 1, cam bién 2 va 3 & muc 0): S&
di theo duong 3.
Viéc chon dudng di do vi trf clia cira gat quyét dinh.
e Ngo vao »» Start: 10.0, Stop: 10.1, CB 1: 10.2 , CB 2: 10.3, CB 3: 10.4.
e Ngo ra » Ctra mo sang 1: Q0.0, Ctra m¢ sang 3: QO.1.
Chu y: Cam bién quang khi bi chin ngang thi s& 1én mirc 1. Khod lan khi diéu khién
cua gat. Cura ¢ vi tri 2 khi Q0.0 va Q0.1 ¢ mirc O .
2.5 TIMER.
Timer 1a bd tao thoi gian tré gifra tin hi€u vao va tin hi€u ra nén trong diéu
khién thuong duoc goi 1a khau tré. Cdc cong viéc diéu khién can nhiéu chirc ning
Timer khic nhau. Mot Word (16bit) trong vung dir li¢u dugc gdn cho mot trong cac

Timer.

Mot Timer c6 cac ngd vao va ng6 ra twong wng nhw sau:

Ngo vao Start (bt dau)

1én muc “1” & ngd vao Start
Timer (thidu SP T1) phai dugc
du A 10.0).

Ngo vao Reset (x6a): t

nay thoi gian hién hanh duogc ¢

r thay ddi tin hiéu tir muc “0”
L S5T#1S) va hoat dong cua
ng quét diéu kién bat dau (thi

) Reset 1am dung Timer. Lic

ner dugc xod vé “0”. C4c ngd

ra so: gid tri thoi gian thuc sy c6 thé doc duoc tr hai ngo ra sb BI (s6 nhi phan) va

BCD (sb thap phan). Vi du xuat ra hién thi dang s6 & ngo ra.

Ngd ra nhi phan: trang thdi tin hi€u ¢ ngd ra nhi phan Q ctua Timer phu thudc vao chirc

nang Timer dugc 13p trinh. Thi du khi bt dau, ngd ra Q & mirc “1” khi c6 tin hi¢u

Start va Timer dang chay.

Thi du:

Chuong trinh va gian d6 dinh thi ctia bd dinh thi xung ( pulse Timer ):
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Tl

A 100
100 —s L S5T#5s
SP Tl
S5T#5s —TV A 10.1
R TI
AW
BI | MW?2 L T1
-
BCD |— QW6 T Mw2
T QWb
10.I —R Q|— Q4.7 A TI
= Q47
Gian d6 dinh thi
Ngo6 vao Start 10.0
Ngo6 vao Reset 10,1
Nego ra Q
44—
T
Quét ma QR
Time BI P& tai File Goc
File Coppy, Chinh siia
Hinh 2.13: ( bulse timer)

S7-300 c6 tir 128 Timer duod
Timer), dinh thoi xung mo rd

Timer), dinh thdi gian ON tré

(OFF delay Timer).
2.5.1 Pulse Timer (SP).

nhau: Pinh thoi xung (Pulse
dinh thoi ON tré (ON delay
/ Timer) va dinh thdi OFF tré

Ngé ra cua “pulse Timer” 13 “1” sau khi Timer dugc bat dau (1). Ngo ra bi

Reset néu qué thoi gian lap trinh (2), néu tin hiéu Start bi reset vé “0” (3) hay néu cé

mot tin hi¢u “1” dua vao ngd Reset cua Timer (4). Phai duy tri ngd S

10
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T no.
S_PULSE
—s Ql—
TV Bl
e LA BCD jree

T5
| FIG S PULSE 4.0
| | S o—C 2
101 SETIME#Z2S —TY Bll—
| | R BCDp—
TS5
10.0 S_PULSE Q4.0
| |
| 8 o—C D
l0q SSTIME#2S—TV BIl—
} | R BCD|l—
] ] |
10.0
Quét ma QR
Pé tai File Goc
I10.1 File Coppy, Chinh siia :L
1)
Q4.0
<_
T
Hinh 2.14: C pulse timer

2.5.2 Extended pulse Timer (SE).

Ngo ra cia Extended Pulse Timer 1a “1” sau khi Timer duoc bat dau (1). Ngd ra
bi reset néu qué thoi gian dugc 1ap trinh (2), hodc ngd vao Reset bi tic dong. Viéc
reset ngd vao Start trong qud trinh Timer dang chay (4) khong 1am cho ngd ra bi reset.
Néu su thay ddi tin hiéu “1” dugc 1ap lai trong qud trinh Timer dang chay thi Timer

duogc bit dau lai, nghia 12 duoc kich tré lai (5). Khong can duy tri ngd S

11
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TS
1 0.0 S_PEXT Q4.0
— | s o= D
o1 SSTIME#2S—TV Bll—
| R BCDf—

10.0 : | ‘ N F ﬂ
10.1 ]
1, (2) 3) 4 (5)
Q4.0 [ ] | | |
T

Hinh 2.15: Chuong trinh va gian do cho extended pulse timer

2.5.3 On delay Timer (SD).

Ng6 ra On Delay Timer 1a “1” néu qua thoi gian duoc 1ap trinh, va ngd vao
Start van con & muc “1” (1). Két qua 1a viéc dat ngd vao Start Ién “1” lam cho ngd ra
Q s dugc dat 1én “1” véi thoi gian tri hoan tuong g da duoc lap trinh. Ngo ra bi

reset néu ngod vao.

Start bi reset(2) hodc néu c6 Quét mi QR a0 Reset cua Timer(3). Viéc
4 Pé tai File Goc

reset ngd vao Start hodc dua ) e ,
File Coppy, Chinh sitra

Timer trong khi Timer dang

chay (4) khong lam cho ngo ra tri ngd S

0.

—

Q40
—C 2

= T

o [ 1| || \

rli_y_ 4 4)
Q4.0 —g—;
T T

[§%)
L%}

Hinh 2.16: Chuong trinh va gian dd cho ON delay timer

12
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2.5.4 Latching ON delay Timer (SS): (On delay khéng cin duy tri).

Ngo ra cua SS 1a “1” néu vuot qué thoi gian dugce lap trinh (1). Ngo ra Q cua
Timer van giir mac “1” (dugc chdt) ngay ca ngd vao bi reset trong khi Timer dang
chay (2). Ngd ra chi bi reset khi ngd vao Reset cia Timer bi tdc dong (3). Viéc set va
reset tiép theo ctia ngd vao Start trong khi Timer dang chay chi duoc thuc hién khi né

bét dau dugc kich lai (4).

TS

1 0.0 S_CDTS Q4.0
|| s o D
o4 SSTIME#2S—TV Bif—

| | R BCDl—

e @ 3) @ )
Q4.0___
<> <>
T Quét ma QR} T
Hinh 2.17: Chuo be tai File Goc g on delay timer

File Coppy, Chinh siia

2.5.5 OFF delay Timer (SF).

Ngo ra Q cua SF dugc dat 1én 1 tin hi¢u tur “0” 1én “1” & ngd

vao Start. Néu ngd vao Start b tén khi qué thoi gian 1ap trinh

(2).

T5
1 0.0 s OFFDT Q4.0
Il
| | 3 a—C D
101 SSTIME#2S—TV Blf—
| }— R BCD

13
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10.0 F ]
10.1 [ \ |

Q4.0 " —
T T

Hinh 2.18: Chuong trinh va gian do cho off delay timer
Bai tap ung dung:

O o O

ben 1: Q0.1 Ben 2: Q0.2 Ben 3: Q0.3
Start: 10.0, Stop: 10.1
Viét chuong trinh diéu khién 3 dén theo trinh tu:
e Start »> Den I sang 1s > Dén 2 sdng 1s »> Deén 3 sdng 1s »> Den 1 va 3 sang 2s
=beén 2 sang 2s = Lap lai.
e Stop > Dung chuong trinh.
2.6 COUNTER.

Quét ma QR
beé tai File Goc
dém so chai, dém xe hoi, dém| File Coppy, Chinh sia

Trong cong nghi¢p, bd nh dém khéc nhau nhu:

Mot word 16bit (coun bng vung bd nhd dir licu hé

thdng cta PLC ding cho mdi ra trong vung nh¢d dir liéu hé
1999.

Cic phat biéu dung dé 1ap trin ang nhu sau:

théng dudi dang nhj phan va c

Pém 1én (CU = Counting Up): Tang counter 1én 1. Chic ning nay chi duoc
thuc hién néu c6 mot tin hiéu duong ( tu “0” chuyén xang “1” ) xay ra & ngd vao CU.
Mot khi s6 dém dat dén gidi han trén 12 999 thi né khong duogc ting nita.

Pém xudng (CD = Counting Down): Giam counter di 1. Chirc ning nay chi
dugc thuc hién néu c6 su thay ddi tin hiéu duong ( tir “0” xang “1” ) & ngd vao CD.
Mot khi s6 dém dat dén gidi han dudi O thi thi né khong con giam duoc nira.

bit counter ( S = Setting the counter): Counter dugc dat véi gid tri dugc lap

trinh ¢ ngd vao PV khi c6 canh 1én ( c6 su thay ddi tir muc “0” 1én mirc “17 ) 6 ngd

14
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vao S nay. Chi ¢6 su thay d6i méi tir “0” xang “1” & ngd vao S ny méi dat gia tri cho
counter mot 1an nira.

bit s6 dém cho Counter ( PV = Presetting Value ): S6 dém PV 1a mot word 16
bit & dang BCD. Céc todn hang sau c6 thé dugc s dung ¢ PV la: Word IW, QW,
MW,...
Hing s: C#0,...,999
X6a Counter ( R = Resetting the counter ): Counter dugc dat vé 0 (bi reset) néu & ngo
vao R c6 su thay ddi tin hiéu tir muc “0” 1én mirc “1” . Néu tin hiéu & ngd vao R 1a “0”
thi khéng ¢ gi anh hudng dén bo dém.
Quét sb cua s6 dém: (CV, CV_BCD ): s6 dém hién hanh c6 thé dugc nap vao thanh
ghi tich lily ACCU nhu mét s6 nhi phan (CV = Counter Value) hay sé thap phén (
CV_BCD ). Tir d6 c6 thé chuyén céc s6 dém dén céc viing todn hang khic.
Quét nhi phan trang théi tin hi¢u ctia Counter (Q): ngd ra Q cua counter c6 thé dugc
quét dé léy tin hiéu cua né. Néu Q = “0” thi counter & zero, néu Q = “1” thi s6 dém &
counter 16n hon zero.

Bi€u do chuc nang:

cuU Quét ma QR _| |_
~ S8 gew -~ A’ ) ) h
bé tai File Goc | I
. L 5 | r |
CD File Coppy, Chinh sira | | | I
1
| | I
| | |
S I 1
! I
! I
! I
R | !
I
H |
i ]
5 | |
P, I
4 K | '
%5 | |
1
Count 3 P | |
PRSI 1
(aleeletelelet |
Saleteleteletel
(Shetiteteteters
Saereteteleted
Betateleteleteds
eteteteTeterels
1 ERRRRRRRRR
BT
Lot ete e te e tetetetetetetete
0 pe2
| |
B o] STTeTee D R SR Al S
e eraresatetetoteteteteds b e e e e e e e e e e e bt e b late,
Q OOy O A Ta AT a e etesasere P00 R R IR

Hinh 2.19: Gian d6 chirc nang cho counter

15
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2.6.1 Up Counter.

Hinh 2.20: Chuong trinh va so d6 khdi cho up counter

C10
5 U
0.0
I | zv Q
10.2
] | S
MW o— PY CV
10.3
|| R CV BCD

Q4.0

—C D

10.2: dat gié tri bat dau va cho phép Counter dém.

10.0: Counter dém 1én

10.3: Reset Counter

Q4.0 =1 khi gia tri cua Counter khac 0.
MW 10: chira gi4 tri bat ddu dém cho Timer.

3.6.2 Down Counter.

Quét ma QR
Pé tai File Goc

File Coppy, Chinh sitra

1 0.3

R CV_BCD

Hinh 2.21

10.2: dit gid tri bat dau va cho phép Counter dém.

10.0: Counter dém xuéng

10.3: Reset Counter

Q4.0 = 1 khi gié tri ctia Counter khac 0.

16
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MW 10: chira gi4 tri bat du ¢ém cho Timer.

2.6.3 Up-Down Counter.

10
5 CUD
190 Q4.0
1 (
TRELE v . )
) o
1 0.2
(— o
103 MwW10—Pv CV_BCD}—
| | R
]

Hinh 2.22: Chuong trinh va so d6 khbi cho Up-Down Counter
10.2: dat gié tri bat dau va cho phép Counter dém.
10.0: Counter dém 1én
10.1: Counter dém xubng
10.3: Reset Counter
Q4.0 =1 khi gia tri cua Counter khac 0.
MW 10: chira gid tri batp#is= 2ieealen Do

Bai tap ung dung:

Mot bay gia stic 300 con, dugd  File Coppy, Chinh siia by, mdi chudng 100 con.

Céng 3

Gia stic s& di theo mot duong chung sao d6 s& phan ra mdi chudng 100 con.
Nhan Start 3> M& cong 1 cho gia stc vao (100 con) >> déng cong 1, mé cong 2 (100
con) 3> déng cong 2, md cong 3 (100 con) 3> déng cong 3.

17
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Hay gitp ndng trai:
e Thiét ké phan ciing cho hé thng diéu khién
e Viét chuong trinh diéu khién (ding PLC S7-300)

III CAU HOI ON TAP.
Cau héi :
1. Theo em nhu thé nao 1a hé thong co dién tir?
2. Hay trinh bay tng dung cta hé thong co dién ta?

3. Hay thiét ké mot hé théng co dién tir ma em biét?

Quét ma QR
Pé tai File Goc
File Coppy, Chinh siia

18
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CHUONG 3
CAM BIEN VA DO LUONG

I GIOI THIEU CHUNG.
1.1 Cam bién va do luwong.

Cam bién 12 cdc phan tir nhay cam ding dé bién doi cdc dai luong do ludng,
kiém tra hay diéu khién tir dang nay sang dang khéc thuan tién hon cho viéc tac dong
cua cac phﬁn tr khdc. Cam bién 12 mot thiét bi chiju tdc dong cua dai lugng can do m
khong c6 tinh chat dién va cho mot dic trung mang ban chat dién (nhu dién tich, dién
4p, dong dién, trd khdng) ki hiéu 1a s ¢6 s = F(m). Cam bién thuong dung & khau do
luong va kiém tra.

Céc loai cam bién duoc st dung rong rai trong ty dong héa cic qud trinh san
xuat va diéu khién ty dong cdc hé théng khdc nhau. Chiing c6 chic ning bién doi su
thay ddi lién tuc cdc dai luong dau vao (dai Iugng do luong - kiém tra, 12 céc dai luong
khong dién nao d6 thanh sy thay ddi cua cdc dai luong dau ra 1a dai lugng dién, vi du:

dién trg, dién dung, dién khing, dong di¢n, tan so0, dién dp roi, gbc pha,...Can clr theo

dang dai luong dau vao nguoi Quét ma QR in nhu: cam bién chuyén dich
Pé tai File Goc

hay, nhiét do, dp suét, quang,
File Coppy, Chinh siia Y 700 4P quang

thang, chuyén dich géc quay,

buc xa,...

Do luong cam bién: 1a hé 0 bién trong cic san pham co

dién tir va thudng ciu tao tir 3

Pai lwgng dang Gid tri

Pugc do ~ Pai luong
4>[ Cim bién }—{Gia cong tin hiéu}__{ Hién thi —

1

Hoac | Dai luong da

Y Module kich
duoc xir li

truyén dong
_.l Bo xiwr li |_>

Hinh 3.1: Hé théng do va cic thanh phan
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1.2 Cam bién (sensor).

Cam bién (sensor) cam nhan dai lugng dang dugc do béng cdch sinh tai dau ra
cua n6é mat tin hi¢u twong tng.

1.3 Gia cong tin hiéu (signal conditioning).

Gia cong tin hiéu (signal conditioning): chuyén ddi cdc tin hiéu tir cam bién
thanh trang thai phu hop dé hoac hién thi hoac vao module xtr 1i, thuc hién xich diéu
khién. DAy 1a khau thu nhap, gia cong tin hiéu sau cdc chuyén ddi so cap (céc tai liéu
thuong goi la mach do). Tin hi€u tir sensor cua mot h¢ théng do thuong dugc xur Ii
theo mot phuong phép dé phit hop voi giai doan hoat dong tiép theo. Tin hiéu c6 thé,
vi du, 12 qui bé, can phéng to 1én, c6 nhidu phai loai nhiéu, khdng phang can chinh
luu, 12 tin hiéu tuong ty can chuyén sang tin hiéu sé hodc nguoc lai, 12 mot bién dién
tré phai chuyén thanh bién dong, 12 mot bién dién dp thanh bién dong tuong tng. ..

1.4 Hé thong hién thj (display system).

Hé thong hién thi (display system): noi tin hiéu ra tir bo gia cong tin hiéu dugc
thé hién dudi dang con sb so v6i don vi do (hién thi s6) hodc dang biéu d6 (hién thi
tuong tu)

1.5 Bo xir li (Processor).
La noi nhén tin hiéu tr by phan gia cong tin hi¢u ¢ day bo xur Ii s€ xu I tin hi¢u

cho co cau cau hanh hoat dong.

II PHAN LOAI CAM BIEN.
2.1 Theo dang kich thwérc .

STT Kich thwéc Cac dac tinh caa kich thich
1 | Am thanh Bién pha, phan cuc, phd, toc do truyén
song...
2 | Pbién Pién tich, dong dién, dién thé, dién 4p, dién

truong (bi€n pha, phén cuc, phé), dién dan,
hang s6 dién mai. ..

3 |Tu Tir truong (bién pha, phéan cuc, phd), tir

thong, cuong do tr truong, do tu
tham...
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4 | Quang Bién pha, phéan cuc, phé, tdc do truyén,hé
sO phat xa, khic xa, hé so hap thu, hé so
buc xa...

5 |Co Vi tri, luc, ap Suét, gia tdc, van tdc, ung

suat, do cirng, moémen, khdi luong, ty trong,
van toc chat luu, do nhét...

6 | Nhiét Nhiét do, thong lugng, nhiét dung, ty
nhiét...
7 | Buc xa Kiéu, ning luong, cuong do...

2.2 Theo tinh ning cdc by cam bién.

STT Tinh nang STT Tinh nang
1 | Do nhay 8 |Dbotré
2 | B9 chinh x4c 9 | Kha nang qua tai
3 | Do phan giai 10 | Tdc @6 dap tng
4 | Do chon loc 11 | Do on dinh (ngin han va dai
han)
5 | Do tuyén tinh 12 | Tuditho
6 | Cong suét tiéu thu 13 | biéu kién méi trudng
7 | Dai tan 14 | Kich thudc, trong luong......

2.3 Theo pham vi sir dung loai cam bién.
e Cam bién trong cong nghiép
e Cam bién trong nghién ctru khoa hoc
e Cam bién trong mdi trudng khi twong
e Cam bién trong thong tin vién thong
e Cam bién trong néng nghiép
e Cam bién trong dan dung

e Cam bién trong giao thong
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e Cam bién trong vii tru
e Cam bién trong quan s
2.4 Cac dai lwong anh huéng.
Cic dai lwong anh hudng hay dai luong nhiu 1a céc dai lugng c6 thé tic dong
dén tin hiéu & dau ra cia cam bién dong thoi véi dai lugng can do. Bao gom:
e Ap suit, gia tdc, dao dong (rung): giy ra bién dang va ing sudt trong mot

sothanh phan ctia cam bién khién tin hi¢u hoi dap bi sai 1éch.

e Do am: lam thay d6i tinh chat dién cua vat liéu nhu: hang s6 dién moi &,
dién trd suat p.

e Nhiét d¢: lam thay d6i cdc ddc trung dién, co va kich thuéc clia cam bién.
e T truong: c6 thé gdy nén suat dién dong cam tng chdng 1én tin hiéu c6 ich,
1am thay d6i tinh chét dién cta vat lidu cau thanh cam bién.
e Bién do va tan sd cua dién ap nuoi (vi du ¢ bién thé vi sai) anh huong dén dai
lugng dién déu ra.
Trong moi phép do, nguoi ta ludn cb ging tim cich giam thiéu nhiéu nhat anh
huong cua cic yéu té ngoai lai ndy bang céc bién phdp chéng nhiéu trong do

luong nhu:

Str dung cdc bién phap chdng rung, chdng tir trudng, céch dién. ..

On dinh céc dai lugng anh hudng & nhiing gid tri biét trudc va chuan cam
bién trong cac diéu kién d6 (vi du: binh 6n nhiét, nguén dién 4p c6 bd phéan diéu
chinh...)

Str dung cdc so dd ghép nbi cho phép cho phép bir trir anh hudng cia dai lugng giy
nhiéu.
2.5 Giéi han ciia cam bién.
Bt ky cam bién ndo khi 1am viéc cling cin dugc duy tri trong mot pham
vi chiu dyng nhét dinh. Pham vi d6 thudng duoc quyét dinh tir yéu ciu vé kha ning

khong bi phd huy va tinh chinh xac ctua thong s6 dau ra ciia cam bién. R0 rang cam
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bién s& khong thé lam viéc duoc nita khi né bi phd huy vé co hoic mach dién bén
trong. Nhu dd néi trén, trong qui trinh l1am viéc, cam bién ludn chiu cdc tic
d6ng nhiéu tir mdi truong. O mot chirng muc nhat dinh thi nhitng anh hudng nay 1a
khong déng ké, nhung khi ching vuot ngudng chiu dung cia cam bién thi tin
hiéu ra cta cam bién s& khong con dat do tin cdy can thiét nita. Nhitng ngudng gidi

han nay, thudng duoc quy dinh boi nha san xuat, bao gdom:

s Vang lam viéc danh dinh:
D6 1a ving gid tri tng voi nhitng didu kién lam viéc binh thudng cia cam
bién. Bién gidi cua ving nay chinh 12 ngudng gidi han ma céc dai lugng do, cic dai
lugng vat 1y lién quan dén dai lugng do hodc céc dai lwong anh hudng c¢6 thé thudong

xuyén dat téi ma khong 1am thay doi cdc dac trung 1am viéc danh dinh ciia cam bién.

s Vang khong gdy nén hw hong:

La vung vuot qua ngudng gidi han cua céc dai lugng do, ciac dai lugng lién
quan, cdc dai lwong anh huong nhung van chua gy nén hu hong (vé tinh chinh xac)
cho cam bién. O viing nay, thong s ra ctia cam bién khong con chinh xdc. Nhung khi
diéu kién 1am viéc tré vé vung gid tri danh dinh thi thong s6 dau ra ctia cam bién lai
cho két qua chinh x4c.

s Vang khong phd huy:

La ving ma cic dai lugng do, dai lugng lién quan va dai lugng dnh hudng
vurot ra ngoai gid tri ngudng cla viing khong gy nén hu hong nhung van con trong
viing khong phd huy. Khi d6 théng s ciia chinh cam bién khong con kha ning tu
phuc hoi tré lai khi diéu kién 1am viéc tré lai ving gid tri danh dinh. Khi d6 mudn st

dung lai cam bi€n, ta phai chuan lai thong so6 cua nd.

III MOT SO CAM BIEN SU DUNG HIEN NAY.
3.1 H¢ thong diéu khién may.

e Loai do (sensor lién tuc): day Ia cac loai sensor do cac bien vat Ii nhu: vi
tri, toc do, nhiét dJ, ap suat, luc, dién ap, dong... va cap dau ra, do 16n cua
bién tai mot thoi diém dich. Cac cam bién nay cé thé 1a loai twong ty hoac

7
A

SO.
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e Loai phdt hién thanh phan (sensor sw kién): cic sensor phat hién viéc xay ra
ctia mot sy kién cu thé (vi du, su hién dién hay ving mat mot vat thé dugc
dat tai mot vi tri nhat dinh) va biéu thi sy kién v6i mot tin hiéu sé dau ra
(ON/OFF). Cic sensor loai nay ludn ludn 12 sb (digital) theo nghia ring
ching 1a OFF hodc ON.

e Tiép theo sensor do c6 thé 1a loai do tryc tiép hodc gidn tiép, sensor phat

hién thanh phén c6 thé 1a loai tiép xiic hodc khong tiép xic.
3.1 Dua theo nguyén Iy chuyén doi, cam bién cé thé la.

e Chuyén d6i dién tré: trong d6 dai lugng khong dién bién doi 1am thay ddi
dién tr¢ cua né.

. Chuyén doi dién tir 1a cdc chuyén ddi duya trén céc quy luat vé luc dién tu.
dai luong khong di¢n lam thay dbi céc thong s6 mach tir nhu: dién cam I h6

cam M, d tir thim p, tir thong .

e Chuyén dbi tinh dién 1a cdc chuyén d6i lam viéc dua trén hién tuong tinh

dién. Pai lvong khong dién 1am thay do6i dién dung C hay dién tich cta né.

¢ Chuyén ddéi héa dién la cdc chuyén doi dua vao hién tugng héa dién. Dai
lugng khong dién lam thay do6i dién dan, dién cadm, suc di¢én dong, hda

dién...

e Chuyén ddi nhiét dién 1a cic chuyén ddi dya trén hién tuong nhiét dién. Pai
lugng khong dién lam thay ddi stre dién dong, nhi¢t dién hay dién trd cua

7z

no.

e Chuyén ddi dién tir va ion: trong d6 dai lugng khong dién lam thay doi dong
dién tr hay dong ion chay qua.

. Chuyén doi dién tir dya trén hién tuong cong hudng tir hat nhan va cong

huong tr dién tur.
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e Cam bién thong minh: chuyén ddi so cp trén co s& cong nghé vi dién tir c6
kha nang chuyén dbi nhiéu dai lugng khéc nhau véi khoang do khéc nhau va

¢6 kha nang chuong trinh héa va tu dong xu 1f két qua do.
3.2 Dua trén co sé cac dai lwong diu ra.

e Cic phép do trong co khi thuong 12 do chuyén vi toc do, luc dp suat, luu

lugng, mirc chat 1ong, nhiét do.
3.2.1 Cam bién do luc.

Do lyc c6 thé xdc dinh qua nhimng dai luong trung gian nhu khoang dich chuyén

khi diing té bao do lyc tenxo
3.2.2 Cam bién do dp suit.

Thong qua bién dang déo do chénh 1éch dp tai hai phia mang ngin (hinh ) dau

chdn dng nhd mdt so sensor chuyén dich.

Mirg Dign trd bién dang

Hinh 3.5: Nguyén 1i ctia bo do toc do
3.2.3 Cam bién do lwu luwong.

Loai cam bién nay duoc st dung do chat 16ng hoac khi. Theo cong nghé do nd
dugc chia thanh 9 nhém chinh. Trong do6, dp vi sai ( differential pressure flowmeter),
dién tich bién doi (variable area flowmeter), chuyén vi duong ( positive displacement
flowmeter), turbin (turbin flowmeter) thudc loai cong nghé truyén théng, dao dong
(oscillatry flowmeter). Khbi lugng (mass flower) thudc ky thuat méi hon. Nhitng cam
bién thuong dugc ding nhét 13 dang tim c6 16 thong qua bién trung gian dp sut
(differential pressure flowmeter ) hodc dang tuabin thong qua sy quay cua roto ¢4 van

tde géc ti 1€ thuan vai toc do luu lugng (tuabin flowmeter).
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Cam bién do mirc chit 10ng c6 nguyén 1i kiém soat chuyén dong ciia phao hodc chénh

léch 4p lyec.
3.2.4 Cam bién nhiét.

Cam bién nhiét & day su tay dbi nhiét dd dan dén sw gidn hodc co vat chat
ran, 18ng hodc khi, tao nén sw thay ddi dién trd cla diy dan hodc ban din. cdm bién
nhiét c6 thé st dung nguyén 1y cla bimetal, cAm bién nhiét dién tr&, dién trd nhiét,

cap nhiét ngau. ..
3.2.5 Cam bién do khodng cdch.

Cam bién do khoang céch 1a cdc sensor dugc st dung dé do khoang céch tir mot
diém chuén dén vat thé. Mot sd cong ngh¢ dugc sir dung dé phat trién céc loai sensor
nay 1a 4nh sdng quang hoc (light/optics) nhin bang mdy tinh (computer vision), séng
cuc ngén (microware) va si€éu am (ultrasonic). Cac sensor nay c6 thé tiép xuc hoac
khong tiép xic. Pa sd cdc sensor khong tiép xc loai nay hoat dong trén co so vat 1y
truyén séng. Mot séng duoc phat tai mot diém chuan, va thang do dugc quyét dinh boi
thoi gian truyén tir diém chuan dén diém dich hoac boi sy giam cuong do khi séng
truyén dén dich va phan hoi vé diém chuan. thoi gian truyén duge do boi phwong phip

thoi gian bay (Time-Of-Flight, TOF) hodc diéu bién tan sd.
3.2.6 Cim bién nhén dang.

Cam bién nhan dang thanh phan duogc stir dung dé xdc dinh twong quan gitta mot
vat tuong ddi so vai vat khdc, hodc dat dén mot vi tri cu thé, hodc mot vat c6/khong c6

mat tai vi tri cu thé. P6 ¢6 thé 1a cdm bién tiép xuic hodc khong tiép xic

3.2.7 Sensor phdn xa (reflex sensor).

Quality Technologies QRD1114

Infrared Reflective Optosensor

ground

330Q resistor

Hinh 3.10: Cam bién phén xa
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Sensor phan xa (reflex sensor) hinh nhan dang dbi twong nhd phan xa cla tia
khi thong qua tin hiéu 4p tai cdng diéu khién, khodng céch dén dbi twong can dwoc
nhan dang (khoang 4-15 mm), va dp cép. loai sensor nay dwoc st dung dé giam st

dung cu dét dap. kiém tra kho dung cu va dém céc chi tiét
3.2.8 Cim bién nhan dang quang dién..

Cam bién nhan dang quang dién ( photoeletric proximity sensor) st dung dé
phat hién mot vat khi chiim 4nh sdng hodc tia hdng ngoai chiéu giita phan phat va phan
nhan bi ngét boi vat. thiét bi nhay dnh sang thuong dugc sir dung la phototranzito,
photodiot hodc photoresistor. Hai bo phan chinh phét va nhan, tiy theo thiét ké ma c6
thé dugc dat trong hai budng riéng biét, d6 13 loai cam bién v6i chim di qua (through-
beam sensor, hinh3.11). Loai dugc st dung dé phét hién vat & khoang cich 16n, dén
100 m hodc dugc dit chung trong ciing mot budng. d6 1a cam bién phan xa nguoc
(retro-reflective sensor st dung phét hién dén 10m) va cam bién khuéch tén (difuse

sensor, phat hi¢n dén 2 m).

uvat the
Ngudn anh sang

\_.r’:[]].__‘;_... D\B@ tach séng quang

|
E Chum tia di qua
L]
Hinh 3.11: Cam bién quang dién
III CAU HOI ON TAP.
Céau héi:

Hiy néu mét sb tmg dung trong cong nghiép hoic thiét ké mot co cdu thudc hé théng

co dién tr c6 sir dung cam bién va co cau chap hanh ma em biét.
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CHUONG 4
CO CAU CHAP HANH

I GIOI THIEU CHUNG VE CO CAU TRUYEN PONG
1.1 H¢ théng kich truyén dong — co.

Céc chi tiét co thuong déng vai trd chinh trong mot hé thong thiét bi, ngoai viéc
thé hién két cau hinh déng co s& cua san pham, khung lap rdp cho céc thanh phan chi
tiét khéc, 1am vat lién két, vat trung gian ghép ndi vv... cic chi tiét co khi thudng duoc
sir dung trong hé kich truyén dong (co cdu chip hanh).

1.2 Hé théng co khi.

Hé théng co khi con c6 thuat ngit nita goi 12 “mdy méc” theo nghia co khi
truyén théng, dugc str dung dé truyén hodc thay ddi hoat dong cua mot luc hoac
momen dé thuc hién cong hiru ich. “Mdy méc” duoc dinh nghia 1a hé théng cua cac
thanh phan, dugc sap xép dé truyén chuyén dong va ning luong tir mot dang nao dé
sang dang theo yéu cau, trong khi co cdu kich truyén dong (actuation) ciing dugc dinh
nghia 12 mot hé théng cua cic thanh phan, duoc sip xép dé truyén chuyén dong theo
yéu cau, nhu vy co cau kich dong ciing twong ty nhu mdy méc nhung muc dich yéu
cau 12 dé tao ra ding cédc chuyén dong xay ra trong “mdy méc”.

1.3 Céc loai chuyén dong trong may méc.

Mot vat ran c6 thé c6 nhitng chuyén dong rat phirc tap. Tuy nhién moi chuyén
dong cua vat thé rin déu c6 thé qui vé su két hop clia cdc chuyén dong tinh tién va cdc
chuyén dong xoay tron. Khi xem xét trong khong gian 3 chiéu, mot chuyén dong tinh
tién c6 thé duoc coi nhu 1a mét dich chuyén doc theo mot truc hoac trong khong gian 3
chiéu. mot chuyén dong tron ¢ thé 1a xoay tron theo mot truc hoic trong khong gian 3
chicu.

A. Chuoi dong hoc.

Thuat ngit dong hoc duoc sir dung dé nghién ctiru chuyén dong ma khong dé y
dén lyc. véc xem xét chuyén dong ma khong quan tdm dén lyc hodc ning luong dong

nghia voi viéc phan tich dong hoc cta cic co cau.
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Mot co cdu c6 thé coi nhu 1a mot chudi céc lién két don. Mdi mot chi tiét cua
co ciu c¢6 chuyén dong twong dbi so véi chi tiét khic duoc goi 12 mot khau. Mot khau
khong nhat thiét 12 mot than ctng, nhung bét budc 12 mot than bén, ¢6 kha ning truyén
cic lyc yéu cau ma khong bi bién dang. vi Ii do nay khau thuong dugc thé hién bang
mdt than rn ¢6 hai hodc nhidu hon hai khép ndi dé két ndi vé6i cdc khau khic. Mi
khau c6 kha ning chuyén dong tuong d6i ddi véi cdc khau bén canh. Pon bay, tay
quay, két ndi tay kéo — piston, céc thanh trugt , puli rong roc, dai va truc 1a nhiing vi
du vé khau. Sy nbi tiép cic khép ndi-cac khau dugc dinh nghia 12 chudi dong. d& mot
chudi dong c6 thé truyén dong, mot khau phai duoc ¢ dinh. Khi d6 chuyén dong cua
mdt khau s& sinh cdc chuyén dong twong ddi (theo dy tinh) d6i voi nhitng khau khéc.
Mot chudi dong hoc c6 thé bién ddi cau khi thay doi khau cb dinh.

Thiét ké ctia nhiéu loai mdy dya trén chudi dong hoc ciia: co cdu 4 khau ban 1¢,

tay quay — con trugt va culit lic.
B. Co ciu khau khép.
Chubi lién két thuong gdm céc khau, lién két voi nhau qua khop.
e Khép la niit ndi giita hai hay nhiéu khéu, noi cho phép c6 chuyén dong twong
dbi gitra cdc khau.
e Khau I2 than rin c6 it nhat 1a 2 nt, tai d6 lién két qua khép t6i cac khau khic.

e Baic tu do (F) 1a s6 cdc chuyén dong doc 1ap cua co cau hodc la cic toa do doc

1ap xdc dinh hudng va vi tri cua co cau.

e Baic ty do cia mdt co cau phang cé thé dugc xdc dinh bdi cong thuc cua

Gruebler:

F=3(n-1)-2f; (1)

e nlatdng s6 lwong cdc khau (ké ca khau cb dinh va khau nén)

e £, 1atdng sb lugng céc khép (mot sd khdp duoce tinh c6 s6 luong f ctia ban than

la 'z, 1, 2 hoac 3).
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C. Mt sb vi du.
Co céu 4 khau ban 1& va co ciu tay quay — con trugt 13 nhitng co ciu thudng
duoc sir dung trong ché tao mdy (hinh 4.1-4.2)

Co cAu 4 khau ban 1&
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Hinh 4.2: Co céu tay quay — con truot
Co cdu 4 khau ban 1& gom 4 khéu, ndi véi nhau qua 4 khép, c¢6 thé quay dao
dong quay né. Hinh 3.1 thé hién mot sé dang co cdu 4 khau ban 1& duoc thé hién bang
cach thay ddi chiéu dai ciia cdc khau. ¢ hinh 4.1 (a), khau 3 chdt ctmg, nhu vay véi
chiéu dai twong ddi cta khau 1 va 4 c6 thé dao dong lic, nhung khong xoay tron. Co
cAu nay duoc goi 13 co cdu ban 18 2 con lic. néu rit ngan chiéu dai khau 4 tuong d6i so
v6i khau 1, khau 4 c¢6 thé quay (hinh 4.1b) va khau 1 thi c6 thé dao dong lic. co cau

nay duoc goi 1a co cu tay quay can ldc. trudng hop khau 1 va khiu 4 c6 ciing chiéu
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dai va ca hai déu c6 thé quay (hinh 4.1 ¢) s& tao nén co cu hinh binh hanh. Bing céch
thay ddi khau cd dinh, nguoi ta c thé tao nén mot sb dang co cAu khiéc.
Tir cong thire Gruebler, trudng hop chudi co cdu 4 khau : s6 bac tu do F luén 1a

1 vi: n=4, f, =4, nén F=3(4-1)-2x4)=1.

II MOT SO CO CAU TRUYEN PONG HIEN NAY.
2.1 Co ciu tay quay — con truot.

Két ciu nay gdm mot tay quay ndi véi mot thanh kéo va mot con truot nhu hinh
4.3. B6 1a mot két ciu dong co don gian. V&i ciu hinh nay, khau 3 1a cb dinh, tic
khong c6 chuyén dong twong dbi giita tim cua tay quay va than mdy, trong d6 piston
truot. Khau 1 1 tay quay, khau 2 — thanh ndi kéo va khau 4 — con truot c6 thé chuyén
dong tinh tién so v4i khau 3. Khi piston truot tién — 1di (twong Gng v6i khau 4), tay
quay — khau 1 budc phai quay. Nhu thé co ciu di truyén mét chuyén dong dau vio

tinh tién thanh mot chuyén dong quay tron.

Hinh 4.3: Co cAu culit lic

Hinh 4.3 thé hién co cu culit lic, 1a mot dang cla co ciu tay quay — con truot
duge st dung trong mdy bda. Co cau ny gdm mot tay quay — khiu AB c6 thé quay
quanh quay A cd dinh; mot canh tay don CD c¢6 thé dao dong lic quanh C khi ¢6 sy
truot tai B doc theo CD khi AB quay, va khiu kéo — DE c¢6 thé budc E chuyén dong
t6i — lui. E 1a du truc chinh (con truot), noi d6 c6 thé 1ap bua dé thyuc hién tic nghiép.
Biia s& O tai cdc vi tri cuc diém khi vi trf cta tay quay 12 AB1 va AB2. Khi canh tay
quay chuyén dong nguoc chidu kim dong hd tir B1 dén B2, bia thyc hién mot hanh
trinh tic nghiép du. Néu tay quay tiép tuc quay tir B2 dén B1 nguoc chiéu kim ddng

hd, khi d6 bua lai hoan thién mot hanh trinh nhung theo huéng ngugc lai — hanh trinh
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quay vé. Néu tay don quay véi toc d6 cb dinh, thi do géc quay cia tay don yéu cau cho
hanh trinh cong tdc 16n hon so v4i hanh trinh 1ui, nén hanh trinh céng tac thuc hi¢n lau
hon chu ki quay vé.
2.2 Co céu tay quay — con truwot c6 bac tw do f=1.
Bang 4.1 thé hién mot s6 co cau tay quay — thanh truyén va mdi quan hé vé

chuyén dong, momen, lyc gilta cidc phan tur cua co cau véi cic dai luong dugc dinh

nghia:
T — moment quay F — ngoai luc
x- chuyén vi @, o — goc quay
w — toc do géc 1 — chiéu dai thanh

A —ti sO gitra chiéu dai cac thanh

$6 1, 2.. — ki hiéu khau hodc chi tiét
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Béng 4.1: Mot s chudi co cau

Co cau

Ky hiéu

Moi quan hé ham

Tay quay — can lic

o T1;;p1

@, = f(hinh hoc, @y )

TE = f{llﬁ'ﬂ-h lIl?C, Tl )

X2

N

Tay quay — thanh truyén

T1/f(‘/"p1

=

Q
O
O

x, =1(l-cosg) +
(1 _ SEEF R SEITRIP‘)

p

Fz=¢|”’l,l=

Xz

el

Tay quay — con truot

‘1

xZ = f(xl, El’ Ez, a)

Fz = f(xl, El’ ll.z, a)

Thanh truyén — can lic
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» Thanh truyén-cin lac

2.3 Truyén dong cam.

Cam 1a chi tiét c6 thé quay tron hodc dao dong lic dé truyén chuyén dong qua
lai (tinh tién hai chiéu) hodc chuyén dong lic cho chi tiét thir 2 — chi tiét bji din, hinh
4.4. Khi cam quay, chi tiét bi dan dugc nang 1én, ngimg lai va tut xuéng véi khoang
thoi gian twong tng phu thudc vao cdu hinh ctia cam. Phan 1éch tdm- ban kinh 16n cia
cam ning chi tiét bi din 1én va phan léch tim ban kinh nho ha chi tiét xudng voi thoi
gian tity thudc vao hinh déng cam. Viing cam giir chi tiét bi dan tai mot mirc khong doi
trong mot thoi gian ddng ké goi 1a khoang ngirmg. Viing niy cta cam thudng c6 ban
kinh khong doi (twong tng v&i khoang thoi gian ngimg).

Chitiétbidan | | )

PRRS—

\/ cam

ha xudng nang ién

I!'
e
%

gik déng mu

Hinh 4.4: Banh cam va thiét bi dan

Hinh ddng ctia cam dugc yéu cu dé sinh ra chuyén dong dinh trudc cua chi tiét
bi dan. Hinh ddng cam nhu hinh 4.5a, mot cam tron nhung c6 tAm quay léch, cho phép
chi tiét bi din c6 chuyén dong dao dong diéu hoa, loai thudng duoc sir dung trong két
ciu ctia bom. Cam & hinh 4.5b, ¢6 hinh dang tréi tim, khi quay cho phép chi tiét bi dn
dich chuyén 1én véi téc d6 c¢b dinh trong mot khoang thoi gian, trude khi ha xudng véi
cing toc do trong cuing thoi gian. Cam ¢ dinh nhon (hinh 4.5¢) cho phép chi tiét bi

dan ¢ trang théi tinh khi cam quay dugc khoang nira vong (bén ban kinh ¢ dinh), sau
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d6 tién va lui dbi xtmg trén khoang ¥4 vong chuyén dong con lai. Loai cam nay thuong
dugc str dung dé kiém soat van dong co, khoang ngirng 1a khoang thoi gian dé hon hop
xang dau hodc khi di vao xilanh. Thoi gian tré cang dai trong tmg véi chiéu dai bé mat

cam c6 béan kinh ¢ dinh 16n hon cho phép xilanh ¢ du thoi gian dé nap khi d& chdy.

)]

|

Chuyén vi clia chi liét bj din

<

S 1BC T 380"
Vdng quay cam
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Hinh 4.5: M6t s6 hinh ddng cam va chuyén vi cta chi tiét bi dan

Céc chi tiét bi cam dan cling c6 nhirng kiéu khéc nhau. Loai con lan (ban chét 1a
g6i 1an), ¢6 wu diém 12 tao ma sét tai diém tiép xic, ma st quay nho hon nhiéu so voi
ma st trugt, tuy nhién lai dét hon. Chi tiét bi ddn c6 ma tiép xuc phéng dugc str dung
kha pho bién vi gid ré va c6 thé duoc ché tao nhé hon con lan.

Két cdu cam duogc st dung nhiéu trong ché tao mdy, cling véi cdnh tay don va
truc khuyu tao nén cdc chudi déng hoc trong cidc mdy cong cu chép hinh cb dién va
hién van con str dung phd bién cho cic van ciia dong co.

Bang 4.2 thé hién mot s giai phap vé co cau dan dong cam va mdi quan hé vé

chuyén dong, momen, luc gilra cidc phan tir cia co cau.
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Bang 4.2 Mot s6 co cau dan dong bang cam

Co cau Ki hi¢u Moi quan h¢ ham

Cam — can tinh tuyén (truot)

EL' X2 - x, =1 (1(@q), @1)
™~
r{@y) o= ‘E; Fy =1(r(¢4), @1, T1)
M .
Py .

Cam — can lic O
'2 o VY

r(9,) T, = (@), @1, T1)

@, =t (@), @1)

Cam — can lac khong gian

(quay)

@, =1 (h(gy), @)

T, = f(h(gy), @41, T1)

20

2.4 Truyén dong banh ring.

Banh ring 12 co ciu duocc sir dung kha phd bién dé truyén chuyén dong quay
tron. Chiing duoc st dung khi cin thay ddi tbc do hodc momen quay cua thiét bi. vi du
hop sb cta xe 6 t6 cho phép banh din c6 téc d6 va momen quay theo yéu cau cua dia
hinh v6i nang lugng cua dong co dugc trang bi.

Chuyén dong quay c6 thé dugc truyén tir mot tryc sang truc khdc qua cip banh
try quay nhd ma sét tiép xdc. Hiéu suét truyén s& dugc nang 1én cao néu bd sung an

khdp ring cta hai mat try va d6 13 co cau n khép banh rang (hinh 4.6).
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d) Truyén dong hai tryc vudéng géc: banh ring nghiéng

10
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e) Truyén dong hai truc giao nhau — banh cdn rang xoan

AR A

§ -

AS
$\

f) Truyén dong thanh ring - banh ring
Hinh 4.6. Mot s6 vi du vé truyén banh ring dn khdp ngoai

Cic banh ring duoc dung dé truyén chuyén dong quay giita truc song song
(hinh 4.6a) khi sir dung banh ring tru thang hodc ring nghiéng, giita cdc truc nghiéng
— bdi banh rang con (hinh 4.6b,c). gitra cac truc vudng géc — boi an khdp banh vit, truc
vit (hinh 4.6d). cdp banh rang nghiéng hoac X0&n (hinh 4.6e). khi hai banh rang an
khép, truyén dong duoc thuc hién tir banh (chu dong) banh dan sang banh bi dong
(banh bi dan). Mot sb dang khéic cua truyén dong an khdp banh rang, bién chuyén
d6ng tron thanh chuyén dong thang 1a an khop banh ring — thanh rang (hinh 4.6f).

Sy truyén dong va kich thude truyén dong phu thudc vao kich thude, hinh dang
hinh hoc cta than ring, hudng cit ring va cach dn khép rang.

Theo hudng cat rang thi banh ring try va ring nghiéng c6 thé goi I banh ring
try/bnh ring nghiéng ring thang khi than ring dugc cit theo hudng thing truc. ring
xién khi than ring duoc cit xién mot géc xo véi truc va banh ring xodn khi than ring
duoc cit theo duong xoan dc (géc xién rang bién thién).

Su an khép con phu thudc bi anh hudng bai kich thude hinh ddng hinh hoc va
s6 luong rang cua cdp banh ring an khép. vé bién dang thin ring c6 dang chuan 1a

than khai (c6 thé ¢6 nhitng bién dang hinh hoc dac biét khac). Kich thudc hinh hoc cua

11
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ring phu thudc vao gid tri modun m, dai luong quyét dinh chiéu cao, dinh va chin
rang. Sau day 12 mot sb cong thie duoc sir dung trong thiét ké truyén dong rang: m = g
Véi : d 1a duong kinh chia, Z 1a s6 ring, m 1a dai lugng duoc chuan héa, theo

ISO, thuong léy theo day sdm=1:1,2,3:2:2,5:3:4: 5, 6; 8; 10...(mm).

 Chiéu cao dinh ring: h,=m

e Chiéu cao chanring: h,= 1.1 + 1.3 m

e Chiéucaorangh=h_+h,

wy Iy

e Tiso truyén: i=— =
Wo g

Trong d6: Z, 1a sb ring cta banh ring chu dong (1), Z, 1a s6 ring ciia banh

rang bi dong , w, 1a tbc d6 goc ciia banh ring 1 va w, la tdc d6 géc ctia banh rang 2.

Bang 4.3. Thé hién mot sb kiéu an khép banh ring va cic dai lwong dic trung.

So d6 két cau Ki hiéu Méi quan hé ham
Banh rang - banh riang ol
C n_o_n
Pz = T Py = 2 P4
mn
T,=_"Ty=n 25 y
'
v/ Xy =Ty
F,=pn " T,

12
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An khép trong .
‘ (_—) oA
24 {D P2 s P1 25 P1
m |
Tr,= s Ty=u 2z T,
An khép chudi banh ring ~
{,“_-:J n 71
4@} @3=E‘P1=;¢?1
N\ T3 Z3
\ T,= ry Ty=u 2, T,

Truyén dong banh rang hay dugc sir dung dac biét trong cic hop tbe d6 véi:
Ty sb truyén ctia hop giam toc thi I < 1
Ty s6 truyén ctia hop tang toc thi 1> 1

2.5 Truyén dong dai/ xich.

Truyén dong dai 1a co cau dugc st dung dé truyén momen quay va chuyén
dong quay giira hai hay nhiéu truc nhd Iuc ma sét phat trién gitra dai — co cau dan véi

banh dai gan trén truc cha dong — qua banh dai gan trén truc bi dan (hinh 4.7).

Phiu cing r2

Hinh 4.7: Truyén dong dai

Pai/xich tiép xtic banh dai/xich theo mot cung dé truyén momen/chuyén dong
quay. Do truyén chuyén dong diwa vao lyc ma st nén ¢ truyén dong dai c6 thé xay ra

hién tuong truot. két cdu dai ¢6 vau (hinh 4.8c) va xich 4.8 a,b) 1a nhitng giai phép cai

13
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thién kha ning truyén. Vé ban chat trong truyén dong dai . Momen chuyén dong quay

duoc truyén nho chénh 1éch tng xuat cing xay ra trong khi van hanh (hinh 4.8)

Hinh 4.8: Xich va banh dai c6 viu

Goi 1 1a banh dai dan, 2 14 banh dai bi dan, p, la ing suét cing.p, 1a tmg xuat
phia chung, khi dé:
e Momen quay ¢ banh dai 1 1a T; = (p, - p2)1y
®* Momen quay trén banh dai 212 T = (p4 - P2)715
® Véir; la ban kinh cua banh dai 1, ; 1a ban kinh cta banh dai 2
Do cong suat duoc truyén Ia tich cia momen quay va téc do géc va vi tée do
géc 1 w4 = v/r, dbi véi banh dai 1, w, = v/r, dbi v6i banh dai 2. (v6i v 1a toc do dai
clia dai), nén cong suat truyén lén mdi dai 1a ( p;- po)Vv
Loi thé cua truyén dong dai so v6i truyén dong an khop la:
e (6 kha ning truyén dong giita cic truc ¢6 khoang cach qud 16n hodc qua nho.
e (6 thé ty dong bao vé hé thong trong trudng hop qua tai (do xuat hién truot khi
tai vuot g suat max gilt bam tiép xic).

Tuy nhién ty s6 truyén bi gi6i han, cao nhit 1a 3 do lién quan dén cung tiép xic

gitra dai va banh dai.

14
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Bang 4.4. Co céu truyén dong dai va xich

So db két cau

Ki hi¢u

Moi quan hé ham

Truyén dong dai tron qua hai truc

n
Pa = . P4

O .
Tz = g T1

Truyén dong dai quay tinh tién cho
chi tiét trén dai O

Xy =T
F, = L T
= ry 1

Truyén dong dai c6 rang xich

2, F
4 -y ,,i_\
(& —&

VO

Bang 4.4. Mot s6 két cau an khop banh ring

15
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III NHOUNG UNG DUNG CUA CO CAU TRUYEN PONG.

IV CAU HOI ON TAP.

Hay néu mot sb ing dung trong cong nghiép hoic thiét ké mot co cau thudc hé théng

co dién tir ¢6 s dung co cau truyén dong ma em biét

16
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CHUONG 5
KHI NEN - PIEN KHI NEN

I GIOI THIEU CHUNG.
1.1 Tong quan vé hé thong khi nén.

Hé thong khi nén (Pneumatic Systems) dugc st dung rong rii trong cong
nghiép 1ap rdp, ché bién, dic biét & nhitng linh vyc can phai dam bao vé sinh, chong
chdy nd hodc & méi trudng doc hai. Vi du, linh vuc lap rdp dién tir; ché bién thuc
pham; cdc khau phan loai, déng géi san pham thudc cic day chuyén san xuat ty dong;

Trong cong nghi€p gia cong co khi; trong cong nghi€p khai thic khodng san...
> Céc dang truyén dong sir dung khi nén:

Truyén dong thang 1a vu thé cta hé thong khi nén do két cau don gian va linh
hoat ctia co ciu chip hanh, ching duoc sir dung nhiédu trong cic thiét bi g4 kep céc chi
tiét khi gia cong, cdc thiét bj dot dap, phan loai va déng géi san pham...

Truyén dong quay: trong nhiéu trudng hop khi yéu ciu téc do truyén dong rat
cao, cong suat khong 16n s€ gon nhe va tién lgi hon nhiéu so vdi cic dang truyén dong
str dung céc ning lugng khéc, vi du céc cong cu van oc vit trong sira chira va lap rdp
chi tiét, cic may khoan, mai cong suat dudi 3kW, téc d6 yéu cau toi hang chuc nghin
vong/phiit. Tuy nhién, & nhitng hé truyén dong quay cong suat 16n, chi phi cho hé

thdng s& rat cao so véi truyén dong dién.
> Nhimg wu nhwoc diém co ban:
e Uu diém:

Do khéng khi ¢6 kha nang chiu nén (dan hdi) nén c6 thé nén va trich chira trong
binh chtra v6i ép suét cao thuan loi, xem nhu mot kho chira nang luong. Trong thuc té
van hanh, nguoi ta thuong xay dung tram ngudn khi nén ding chung cho nhiéu muyc

dich khac nhau nhu cong viéc lam sach, truyén dong trong cdc mdy moc...
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C6 kha nang truyén tai di xa bang hé thong duong 6ng véi ton that nho; Khi
nén sau khi sinh céng co hoc ¢ thé thai ra ngoai ma khong giy ton hai cho moi

truong.
» Tbc dd truyén dong cao, linh hoat;
= D& diéu khién voi d tin cdy va chinh xéc;
= (6 giai phap va thiét bi phong ngira qua tai, qud 4p suat hiéu qua.
e Nhuoc diém:

Cong suat truyén dong khong 16n. O nhu cau cong suét truyén dong 16n, chi phi
cho truyén dong khi nén s& cao hon 10-15 1an so véi truyén dong dién cling cong suat,
tuy nhién kich thudc va trong luong lai chi bang 30% so véi truyén dong dién

Khi tai trong thay d6i thi van toc truyén dong ludn c6 xu huéng thay doi do
kha ning dan hdi ciia khi nén khd 16n, vi vdy kha niang duy tri chuyén dong thing déu
hodc quay déu thuong 1a khé thuc hién. Dong khi nén dugc giai phéng ra moi trudng
c6 thé giy tiéng on.

Ngay nay, dé ning cao kha ning émg dung cta hé thong khi nén, nguoi ta
thudong két hop linh hoat chiing vdi cdc hé thdng dién co khic va ing dung siu rong
cic giai phdp diéu khién khdc nhau nhu diéu khién bang cdc bo diéu khién 1ap trinh,
mdy tinh...

1.2 Céu tric ciia hé thong khi nén (The structure of Pneumatic Systems).
A. Hé thong khi nén thudng bao gém cac khéi thiét bi:

e Tram ngudén gom: Mdy nén khi, binh tich 4p, cic thiét bi an toan, cic

thiét bi xtr 1y khi nén( loc bui, loc hoi nudc, sdy kho...

e Khéi diéu khién gdm: cdc phan tir xtr 1y tin hiéu diéu khién va cic phan
tir diéu khién dao chiéu co cdu chip hanh.

e Khéi céc thiét bi chap hanh: Xilanh, dong co khi nén, gidc hut...

Dua vao dang ning luong cia tin hiéu diéu khién, ngudi ta chia ra hai dang hé

thong khi nén: Hé thong diéu khién hoan toan bang khi nén, trong d6 tin hi¢u diéu
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khién bang khi nén va do d6 kéo theo céc phan tir xir 1y va diéu khién sé& tic dong boi
khi nén
Goi 1a Hé thong diéu khién bang khi nén (Hinh 5.1a) va Hé thong diéu khién

dién — khi nén - cdc phan tir diéu khién hoat dong bang tin hiéu dién hoic két hop tin

hiéu di¢n — khi nén (Hinh 5.1b).

Thirc hign 18nh didu khién

Cac phan tik chip hanh
- ¥ilanh
- Bidng cor
- Gigc hit

Tit hiéu ra

™

A 1y tin higu

[

Tin hiéu vao

Mgudin ning lrong

Cac phén tir didu khidn
- Van déo chigu’
- Wan tigt ey
- %an mit chigu

Céc phdn ti %0 1§ tin higu
- “an tudin ty ap suat
- %an OR
- Wan AMD
- Bii diéu khifn tudn tu

Céc phén tir dira tin higu
- Nt 4n

- Céing tic hanh trinh

- Carn bign tiém cén

Tram ngudin:
- May nén khi
- Binh tich ap i
- Wan digu chinh ap suat
- Bd didu hoa phuc vy

il

=
-

-

Hinh 5.1a: Céu tric hé thong diéu khién khi nén

Khdi gia cong tin higu didu khién

BEira tin higu

Xir 1§ tin higu

—

Mgudn nudi

Cac phan tir chip hinh
- milanh
- Bidng cor
- Giac hit

Céc phan tir didu khidn:
- %an dién tlr cac loai

Tram ngudin:
- Mlay nén khi
- Binh tich ap

- B§ didu hoa phuc wy

- %an didu chinh 4p sudt

4 .i\) L

Hinh 5.1b: Hé théng dién — khi nén
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A. Mot vai vi du vé hé thong khi nén:
Hinh 5.2 a mé ta thiét bi nap phdi. Thiét bi phai dwoc diéu khién sao cho céc xi
lanh 1A1, 1A2 khéng ché tirng cip hai phdi duoc chuyén qua. S6 lugng va toc do nap

phoi cling dugc diéu khién theo y muon.

Hinh 5.2a Mo t4 cong nghé

Hinh 5.2b mo ta thiét bi khoan chi tiét tir dong. céc xi lanh dugc diéu khién theo
ting chu ky khép kin hodc lién tuc nhiéu chu trinh. Xi lanh 1A cip phéi tir kho nap
phoi vé kep chit. xi lanh 2A din tién khoan, do siu 16 khoan duogc kiém sodt bang céc
cir chin. khi do siu 16 khoan dat gi4 tri can gia cong, 2A ty dong rit 1én. Khi 2A da rat

vé toi vi trf ban dau, 1A s& dugc rit vé va 3A s& day san pham vao thiing chira

Hinh 5.2b: M6 ta cong nghé

Hinh 5.3 a,b 12 cc so d6 biéu dién mot hé thong diéu khién bang dién khi nén
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Hinh 5.3b. So d6 hé thong diéu khién hoan toan bang khi nén

Qua cic vi du trén, nhiém vu cta nhitng ngudi 1am vé k¥ thuat hé thong khi nén
la:
Poc va phan tich duoc nguyén 1y hoat dong cua hé théng thong qua so d6; Mo
ta dugc nguyén 1y cdu tao, nguyén tic lam viéc, cc thong sd co ban cla cdc phan tir

hop thanh hé thong;
e Thiét ké, 1ap dit va hiéu chinh hé thong;

e Bio dudng hé thdng;




Gido Trinh Hé Théng Co Dién T

® Bao tri: cai dit thong so ve thoi gian, 4p lyc, toc do lam vige...theo yéu cau

cong nghé;
e X4c dinh 16i, lap ké hoach va thuc hién stra chita
e Nim chic va thuc hién cédc quy trinh van hanh, an toan lao dong;

1.3 Céc co ciu chap hanh (working elements).
Céc co cau chap hanh c6 chiic niang bién doi nang luong duogc tich lity trong khi
nén thanh dong niang. Cu thé cung cdp cc chuyén dong.
a) Chuyén dong thing:
- Xilanh tdc dung don ( Single acting Cylinder)
- Xilanh tdc dung kép ( Double acting cylinders)
b) Chuyén dong quay:
- Dong co khi nén (Air Motors)
- Xilanh quay (Rotary Cylinders)
¢) Giac hat
» Xi lanh tac dung don
Nguyén tic hoat dong:
e Khi nén chi dugc str dyng dé sinh cong mot phia cta piston (nhip 1am
viéc)
e Piston lbi vé béng luc bat lai cta 10 xo hay cuia lyc tir bén ngoai (nhip lui
Vé).
e Xijlanh c6 mot cong cip ngudn, mot 16 thoat khi.
e Diéu khién hoat dong cua xilanh don bang van 3/2

Endposition
Rear Front

L
L L
Single-acting cylinder

Hinh 5.4: Xilanh tdc dung don
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» Xi lanh tac dung kép

Nguyén tic hoat dong:
e Khi nén duoc sir dung dé sinh cong & hai phia ciia piston
e Xijlanh c6 hai cira cip ngudn

e Piéu khién hoat dong cua xilanh kép bang van 4/2, 5/2 hodc 5/3.

Double-acting cylinder

2>

Retract Advance
L4

+P + p

Hinh 5.5: Xilanh tdc dung kép
» Giéc hut
Mot vong 16m bang cao su c6 thé treo mot vat bang sirc hit khi nén. Khi c6 khi
nén thoéi tr 2 sang 3, miéng hiit 1 s& tao chin khong cho gidc hiit. Hinh sau m6 ta mot

bd van va gidc huat voi mach khi nén tng dung

g
=

Wan hut chén khang
Giac hut (Wacuum suction nozzle)

(Sucker)
Hinh 5.6: Giac hut
a) Céc van diéu khién dao chiéu (Directional control valve) thong dung
b) Quy udce ky hi¢u cic van diéu khién dao chiéu trén so d6 hé théng khi nén.

® Quy udc bicu dieén cic cong vao/ra, cc vi tri chuyén trang thai:
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Number of ports
ﬁ— Number of switching positions

2/2-way valve, normally open position E[

2
3/2-way valve, normally closed position m
1 3

2
3/2-way valve, normally open position MJ
1 3

& 2
4/2-way valve
flow from 1> 2 and from 4 = 3
1 3
] 2
5/2-way valve M
flow from 1= 2 and from4 2 5
5 l'i

4 2
5/3-way valve, mid-position closed m
5 1 3

Hinh 5.7: Cic cong chuyén trang théi

S

Trong d6, ky hiéu cdc cong vao/ra duoc biéu dién bang céc con sb, quy udc:
e S611acong ngudn (P)
e S62vasd4l1acic cong cap khi nén dén co ciu chip hanh;
e S 3 hoidc 3 va 5 lacdc cong xa khi truc tiép ra ngoai méi trudng ( chi y:
khi can giam tiéng On, ngudi ta lap vao cdc cong xa cdc ong giam thanh)

¢) Quy udc bicu dién cc dang tic dong diéu khién van:

Manual actuation - NGt &R = —

"Tac dana bano tay |
- Chn kéo %z
- CAn kéno [ |
cacikchan |

- Ban dap 7:
Mechanical actuation —

Tac dong bang co khi ) Tiép . béng —
hanh 13n 0

- Chi tac ding
madt chiéu —
- T4c dang bing
I4xa
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. . — Direct pneumatic actuation —
Pneumatic actuation Tac déng trwec tiép bang khi nén
Tac ding bang khi nén

—Indirect pneumatic actuation,

piloted .
Tac ding gian tiép qua van phu tro

Solenoid actuation - Single-solenoid operation
Tac diing bing e dign ti Lurc dign tir o mdt phia

—>

> |

L]

- Double-solenoid operation (/]

Lirc dién tir choca hai phia

COI"HbiI:IEd axl:tuation - Double solenoid valve,
Tac dong tong hap piloted, with manual override

Mot s6 ky hiéu day du cta van dao chiéu

II 4 II
12
| 1 T\ e I T\ fTW‘*
1T ¥ J TV TV
21 1
|2 4 2 4 |2
12 \ 1 14 \ / 12 "'W"u 4 Wl'\,'
T rlry =T ek o et S P |12
1[ V! E ]vi TTT
1 sV|Y3

Hinh 5.8: Cic dang tic dong diéu khién Van

Trong d6, quy wéc biéu dién céc tin hiéu diéu khién bang céc con sd:
S 12 1a tin hiéu diéu khién m& van dé khi nén tir ctra 1 ra cira 2
e Tuong ty s 14 1a tin hiéu diéu khién m& van dé khi nén tir ctra 1 ra cira
4
e S4 10 ¢6 y nghia 1a tin hiéu khéa dudng ngudn 1 (P) danh cho van cé
mot cuira ra.

Vi du vé hoat dong cua van va xilanh

—jE -~ SIS

t t

Hinh 5.9: Hoat dong cua van va xilanh
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1.7 Nguyén Iy cdu tao va hoat dong ciia cac van dao chiéu.
a) Van 2.2

e Van 2/2 ¢6 hai cong vao (1) / ra (2), hai trang thdi, van 2/2 c6 thé s
dung 1am khoa ON/OFF déng/mé ngudn khi nén hoic ré& mach khi nén.

e Van 2/2 ¢6 thé duoc ché tao didu khién bang tay. Bang tiép xiic co khi,
bang khi nén hay dién khi nén.

e Hinh 5.10 mé ta ky hiéu va kiéu ddng ctia mot khéa déng mé bang tay,
dung van 2/2.

o

12
T

L/ Wy

T
T

5 dong dié 5 dong dién o g . &
R S I WEL SO 6

Hinh 5.10: Van dién tur 2/2
b) Van 3/2

Van 3/2 ¢6 3 cong lam viée (vao(1), ra(2) va cong xa(3)) va hai trang thai.

Cang tac hanh trinh khi nén
tac ding bang tiép xic co khi
cowvan phu tre

van dao chigu 3/2 digu khién bang dign b
Van dao chigu 3/2 digu khign bang khi nén

Hinh 5.11: Van dién tir 3/2
Céc van 3/2 dugc ché tao rat da dang va ung dung ciing rit phong phd (hinh
5.11 mé ta mot sé phan tir tng dung van 3/2.). Dang tic dong c6 thé bang tay; bing

tiép xic co khi; bang khi nén hay bang dién tir & mot phia hodc ca hai phia . Cdc van

10
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diéu khién bang khi nén hay bang dién tir ca hai phia c6 dic tinh nhu mot phan ti
chuyén mach c6 nhé trang théi ( Flip-Flop) hay con goi 12 van xung.
¢) Van 4/2

Van 4/2 c6 4 céng lam viéc (vao(l), ra (2,4) va chung mot céng xa (3)), hai
trang thai. Van 4/2 dugc ghép boi hai van 3/2 trong mdt vo: mot thuong déng, mot
thuong mo.

Van 4/2 ciing c¢6 thé diéu khién bang co khi, bang khi nén hay dién mot phia
hodc ca hai phia. Cdc van diéu khién bang khi nén hay dién ca hai phia ciing c6 dic
diém nhu mot phan tir nhé hai trang thai.

Van 4/2 dugc sir dung lam van dao chiéu xilanh kép hodc dong co.

Hinh 5.12 biéu dién ky hiéu, nguyén 1y cdu tao va hoat dong ctia mot van 4/2
diéu khién bang khi nén ca hai phia

4 | 2

. L n A
14 ; 12 ki hieu trén so da

Hinh 5.12: Van 4/2
d) Van 5/2

Van 5/2 ¢6 5 céng lam viéc (vao(1), ra (2, 4) va hai clra xa riéng cho moi trang
thai (3,5), c6 hai trang théi.
Van 5/2 ciing c6 thé diéu khién bang co khi, bang khi nén hay dién mot phia hodc ca
hai phia. Cdc van diéu khién bang khi nén hay dién ca hai phia c6 dic diém nhu céc
van di gidi thiéu- 12 mot phan tir nhé hai trang théi
Van 5/2 dung 1am van déo chiéu diéu khién xilanh tdc dung kép, dong co.

- Hinh 5.13 biéu dién ky hiéu, nguyén Iy ciu tao va hoat dong ctia mot van 5/2

xung diéu khién bang khi nén, trang thdi 6n dinh hién c6 dugc thiét 1ap boi tin hiéu 12

11
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—-_H_-"'l_-_-

L 2
Ot g 2
=TTl o
14 5 4 1 2 3 12

Hinh 5.13: Van 5/2

- Hinh 5.14 la trang thai on dinh duoc thiét lap lai boi tin hi¢u 14

-.-_F-_H_' e

1 | | 12
T D=
14 5 4 1 2 3 12

Hinh 5.14: Van 5/2

Vi du vé tng dung van dao chiéu 5/2 — xung (Hinh 5.15)

|
—l_l
J
:a\ /:z
—— g
P
1
=\ W |\ ww
3 1] ¥3
Py Jay Fay

Hinh 5.15: Van dao chiéu 5/2
* Mot s6 ky hiéu chirc ning céc phan tir diéu khién (Theo tiéu chuidn VDI 3260-
CHLB Diic)

(D @ MUt &R @ MUt e diing
(D Nitandongvanggt (&) Céng thc chon

ché do lam viéc
@ €D it én tac déng
ddng théi

) Nt et

12
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Tac dong cla cam bién ap suat

<o}
o
o
-

Tac dong cua phan t thdi gian

A -
w
w

Lién két AND cua hai tin hiéu

Y i

Lién két OR cua hai tin hiéu

'k
L

Cac tin hiéu ré nhanh

Tin hiéu tir cac phan tir dua tin hiéu L

Hinh 5.16: Ky hiéu chtic nang diéu khién
Vidu 1:
Thiét bi dan ép plastic, cong nghé (hinh 5.17) va biéu d6 hanh trinh buéc (hinh 5.18).
Ban ép duoc truyén dong 1én xudng bang xilanh 1A
Thoi gian ép dugc dat theo yéu cau, vi du 5s va duoc tinh tir thoi diém ban ép
tdc dong 1€n cong tac hanh trinh (1S2).
Chu trinh méi dugc bat dau bang viéc nhin nit 4n (1S3) va kém theo diéu kién

ban ép da rit vé vi tri cudi ciing (1S1 dugc tic dong).

Hinh 5.17: M0 hinh cong nghé
MGo6 ta cong nghé

153

1 2 3=1
V2

1 152
1A

151

Hinh 5.18: Biéu d6 hanh trinh budc

13




Gido Trinh Hé Théng Co Dién T

Biéu dd hanh trinh budc

So dd hé thdng duogc thiét ké cho vi dy 1 (hinh 5.19)

153

Hinh 5.19: So d4 hé thdng duge thiét ké cho vi du 1
Vidu 2:
Tir so do md ta cong nghé (hinh 5.20), thiét 1ap biéu d6 hanh trinh budc(hinh
5.21). Gia thiét, thdong qua cic co clu phu tr¢g (khdong thé hién trén so d6) ¢ thé la‘ip dat
duoc céc cong tic hanh trinh vao cdc vi tri can thiét, c6 thé thiét 1ap duoc biéu do trang

thai:

Hinh 5.20: M6 ta cong nghé

M6 ta biéu dd hanh trinh budc

14
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1 2 3 4=1
1
1A
0
151
|
1 251F
2A
0

Hinh 5.21: Biéu d6 hanh trinh budc
Vi du ing dung diéu khién khi nén theo ting:

Diéu khién tu dong theo hanh trinh mét xilanh tdc dung kép 1a mach diéu khién

hai tang.

Hinh 6.45 trinh bay biéu d6 hanh trinh budc

2

1 182

151
> —>
I I1
Hinh 5.22: Biéu d6 hanh trinh budc

Biéu dd hanh trinh budc

S6 tang n=2; s van chuyén tang bang 1 (van 1V0 — 4/2 xung);
S6 tin hiéu chuyén tang bang 2 (1S0 va 1S1) va (1S2)
Van déo chiéu 1V1

15
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-5

Tang 1 -

Tang |l

Hinh 5.23: Hé thdng diéu khién khi nén theo tang
Hinh 5.23 mo ta so dd hé théng khi nén c6 céu tric 2 tang diéu khién xilanh néu
trén v6i yéu cau hanh trinh di ra c¢6 diéu chinh téc d6 (dung van tiét luu 1V3); hanh
trinh di vé nhanh nhat c6 thé ( dung van xa nhanh 1V2).
Thiét bi g4 kep va khoan chi tiét

Hinh 5.24: M6 ta cong ngh¢

So dd cong nghé gia cong khoan

16
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183
il Z 3 4 o=l
1
182
1A
0
181
253
1 252
2A
0
251
Tangl Tangll

Hinh 5.25: Biéu d6 hanh trinh budc
Hinh 5.25 md ta biéu do hanh trinh budc va 2 ting diéu khién cho thiét bi
khoan. Hinh 5.26 biéu dién so d6 nguyén 1y hé théng diéu khién bang khi nén thiét ké
theo tang cho thiét bj khoan.

152 153 251 252
| I | |
@:
AP
14 12
5 3
152 k
HAN Y 1 N
% 1- 3
P1
P2
I 4 2 |

3
Z

|

Hinh 5.26: H¢ thong diéu khién khi nén theo tang
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CONG NGHE PIEU KHIEN DPIEN - KHI NEN

I Cac phan tir trong hé théng.

1.1 Céu tric diéu khién dién khi nén.

- A - A .
Cac phan tir chap hanh —
- #ilanh T T
- Bing cor
. . - - Giac hat _E )
Khdi gia cing tin hiéu diéu khién - - -
Cac phén tir digu khién: 'Y,
Bira tin higu ¥Ir I§ tin higu - Wan dign tr cac loai | ‘
— — - Wan B lwu lwong * - Y3 g, ’
|
Tram nguﬁn:
- May nén khi >
- Binh tich ap . :
Cvandibuchinh spsud| 11 D [
2 . - Bd diéu hoa phuc vy
Myudn nudi

Hinh 5.27: Hé thdng dién khi nén

Hé thdng diéu khién bang Pién- Khi nén (hinh 5.27) so véi hé théng diéu khién
hoan toan bang khi nén c6 diém khdc biét co ban Ia: tin hiéu diéu khién 12 tin hiéu
dién, theo d6 cdc phan tir dua tin hiéu, cdc phan tir xur 1y tin hiéu va cdc van déo chiéu
lam vi¢c theo nguyén ly dién, di¢n - tur truong.

1.2 Céc phan tir dua tin hiéu.

a. Nit an.

Hinh 5.28 trinh bay nguyén 1y cau tao, ky hiéu ctia mot sé dang niit 4n trong
mach dién.

Type of actuation |
(push-button) E_

Switching element L Connection
8 (normally-closed contact)

Connection
(normally-open contact)

Hinh 5.28: Nt 4n tu phuc hoi

Ky hiéu ndt nhan thuong ho

18
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|

Ky hiéu nit an thudng déng
E_ -

b. Niit 4n tw giir

3 : 3
4
4 4
Hinh 5.29: Nut an ty gitr
c. Cong tac hanh trinh dién - co
1 = A
R LI 3]
] 7
4 |
= = B3
E] - 9
Limit switch (unactuated and actuated position)
Compression spring (1) Mormally open contacts (4) Contact pressure spring (7)
Housing (2) Mormally closed contacts (5) Contact blade (8)
Detent lever (3) Arched spring (6) Guide bolt (9)

Hinh 5.30: Cong tic hanh trinh dién co
1.3 Ky hiéu so' @6 mach diéu khién.

> Tiép diém thudng mo

151%
1S1ﬂ7

» Khi duoc tac dong

> Tiép diém thudong déng

19
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151%‘
|
151ﬂ€\

Vi du vé nguyén tic tic dong theo hanh trinh cta cong tic hanh trinh dién co

» Khi duoc tic dong

hinh

stroke

j‘ﬁ &

Hinh 5.31: Céng tic hanh trinh dién co

Hinh 5.32 trinh bay mot hé théng véi mot xilanh kép didu khién bang dién khi
nén. Mach sir dung hai céng tic hanh trinh dién co (1S1 va 1S2)

24V 1 2 3 4

h *-Df+$ *sz%

Hinh 5.32: Hé thong xilanh kép diéu khién bang dién khi nén
a. Cong tic hanh trinh tir tiém cin (Magnetic proximity switch), (hinh

5.33)

20
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MNam cham
winh ciu PG _
= BN
BK
1 P Rﬁéi
_ Qs b BU
Piston — . |
o e *

Hinh 5.33: Cong tdc hanh trinh tir tiém cén
Bo tiép diém dugc 1am béng vat liéu sit tir (Fe — Ni) va dugc dat trong 6ng
chtra khi tro. Khi ti€ém can véi to treong cua nam cham vinh ctru (hodac nam cham
dién), cdc tiép diém duogc tir héa va hit nhau (tiép xic) cho dong dién c6 thé chay qua.

Vi tri 1ap dat thuong gip (hinh 5.34)

NS

B \

:
)
;

Hinh 5.34: Vi trf lap

Hinh 5.35 md ta céch biéu dién cong tdc hanh trinh tr tiém can trén ky hi¢u cua
xilanh ( 1B1; 1B2) va céch ndi cong tic trong mach dién diéu khién hé thong. Céc ro
le dién tir KB1, KB2 déng vai trd trung gian mang thong tin vé trang thdi ctia cong tic

1B1, 1B2 tuong tng.
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o]

b

b
—

STOPE

KBz

K1 Kar;l KBz 1 $ *&Z—*
’ T.UTT
e’ -

I T

Hinh 5.35: So d6 két nbi cong tic hanh trinh tir tiém can

Vi du cong tac dién tir tiém can

Cam bién ti€n cdn (proximity sensors)

Sensar

BN, £ +24% DO
[] BK (4 Il
__— ﬂa: L Load
AL (3
G O av

So dd mach dién

Hinh 5.36: Vi du vé vi tri lam viéc ctia cam bién ti€ém can va so do mach dién
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b. Cam bién tiém can cam ung tir (inductive proximity sensor)

al b)

Actuating element (1) Resonant circuit coil (4)
High frequency magnetic field (2} Energy is drawn from High frequency magnetic field (5)
Active surface (3)

a) Unactuated, b} Actuated

o |

e

Ky hiéu
Hinh 5.37: Cam bién tiém can cam ung tu
Nguyén 1y hoat dong va ky hiéu trén so d6 mach dién ciia cam bién cam tng tir.
Cic didc trung co ban cia mot cam bién cam tng tir:

- B6i tugng phét hién: Kim loai sét tir.

- Khoang cdch phat hi¢n: 0,8 — 10mm, ( loai c6 d§ nhay cao nhat - max
250mm)

e Dién dp cung cap: 10-30 VDC
e Dong dién cung cip ra tai: 75 - 400mA Nguyén 1y hoat dong:

Khi vat thé béng kim loai dugc dua vao vung tic dung cua sensor, dong dién
xody xuit hién trong vat thé, né lam suy giam ning luong cia bd tao dao
dong(Oscillator). Piéu d6 dan dén su thay ddi dong dién ti€u thu cua sensor. Nhu vy,
hai trang thai: suy giam va khong suy giam dong dién tiéu thu cia sensor din dén
chuyén trang thdi “c6” hay “kh6ng” bang mirc xung dién 4p ra.

Xem so d6 nguyén 1y mach dién tir cia cam bién cam tng tir (hinh 5.38)

23




Gido Trinh Hé Théng Co Dién T

7 |E|
—
Y
J Y X
| | @ |+
G - s ﬂ s ] - T -
d-\_'-l \I\ |_-' _ 1
‘ | ‘
1 2 3 & 5
Oscillator (1) Switching status display (&) Internal constant vollage supply (7)
Demodulator(2) Output stage with protective circuit (5} Active zone (coil) (8)
Iriggering stage (3) Extemal valtage (6) Sensor outpul (9)

Hinh 5.38: So db nguyén Iy cta cam bién cam tng tir

c. Cam bién tiém can dién dung (capacitive proximity sensor)

¥ ¥
. - Ii 9
8 Il g |l N E—_— JI e @Q L;:>
= T h | | gl — |

1 2 3 4 5
Oscillator (1) Switching status display (&) Internal constant voltage supply (7)
Demodulator(2) Output stage with protective circuit (5) Active zone (capacitor) (8)
Triggering stage (3) External voltage (6) Switching output (9)

ol

1
¢
—_—

4k
T

Ky higu
Hinh 5.39: Ky hiéu va so d6 nguyén ly
Nguyén ly lam viéc (hinh 5.39):
Cam bién dién dung phat hién dugc cdc vat thé 1am bi'mg vat liéu bat ky (kim
loai, d4, g6 , nudc ...). Khi vat thé duoc dan vao ving tdc dung cua cam bién, dién

dung ctia mdt tu dién (dugc hinh thanh bdi vat thé va ban cuc cua cam bién) thay doi.
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Dién dung nay tham gia trong mot mach cong huong RC cia cam bién. Trang thdi
cong huong thay doi dan dén thay d6i dong dién tiéu thu ctia cam bién va twong (mg
v6i “c6” hay “ khong c6” vt thé trong viing phat hién ctia cam bién.

Cam bién tiém cén quang (optical proximity sensor)

11

J‘L*Slzq;--'-@"*- >4 & —|;l Mm@

] ] r ] ]
‘ : |
1 2 3 4 5 6 7 8

Oscillator (1) Switching status display (7)
Photoelectric emitter (2) Cutput stage with protective circuit (8)
Photoelectric receiver (3) Extemal voltage (3)
Preamplifier (&) Internal constant voltage supply (10)
Logic operation (5) Optical switching distance (11)
Pulse /level comerter (8) Switch output (12)
|
2 =
B
i
Ky hiéu

Hinh 5.40: Ky hiéu va so dd nguyén ly

Nguyén ly lam viéc:

B6 phan phét s& phét di tia hong ngoai bang diot phit quang, khi gip vat chin,
tia héng ngoai s& phan hoi lai bd phan nhan, nhu vay ¢ b phan nhén, tia h@)ng ngoai
phan hoi 1a tin hiéu kich thich tao nén tin hiéu ra.

Tuy theo cdch thiét 1ap vi tri ctia bd phan phdt va b phan nhan, nguoi ta chia
cam bién quang thanh hai loai chinh.

Cam bién quang phan hoi
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B0 chuyén doi tin hiéu khi nén — tin hi¢u dién

14 14
unactuated actuated

Khi dp suat khi nén vao ctra 14 vuot gid tri dit, bo tiép diém chuyén mach
chuyén trang thai mach dién. Mach ing dung (hinh 5.41), tiép diém cua bd chuyén doi

nay dugc gtri vao mach di¢n nhu hinh vé
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+rd 1 3 4
o ~
‘ [
STARTE S KI K K7

Hinh 5.41: B6 chuyén d6i dp suat — dién van ning

1.4 Phan tir xir Iy tin hiéu.

Céc phan tir xir If tin hiéu duoc ding trong hé diéu khién dién- khi nén rat da
dang, vi du nhu cic mach dién tir, mdy tinh $6... tuy nhién trong nhiéu truong hop don
gian ching ta dung Role dién tir (Relay).

Ro le dién tu:

Return spring
Relay coil

Armature

Coil core

Insulation

Contact

Nguyén 1y ciu tao ciia ro le

Ky hiéu

114 27 24

1
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5.42: So @6 nguyén Iy cua ro le
1.5 Ro le thoi gian.

Role thoi gian con goi 1a cidc b dinh thoi (Timer) thuc hién béng khi nén da
duoc trinh bay & chuong 3. Trong ciu tric hé diéu khién bang dién- khi nén, nguoi ta
c6 thé str dung céc timer thyc hién bang dién tir, dién tir hay két hop cdc linh kién dién
ttr voi role dién tir, dudi ddy trinh bay hai kiéu role thoi gian loai nay:

Hinh 5.43 1a ro le tré déng (delay on)

+

—r—
SEN
B Time response with delay-on E:%j | (_\f,
gt i = .
KTl kT 1 Ki hiéu trén so do
QQ[] R1 _|_ ) (_\1' KT, — “L_ I : mach dién

So dd nguyén Iy ciia DELAY ON

Hinh 5.43: Biéu dién ro le tré déng (delay on)

+
SEA
B Time response with delay-off
e |
L%,J P - 5 * >—\' )—If’
| L )
R R = o i Ki hiu trén sor df
0 B X mach dign

50_56 nguyén 1§ ciia DELAY OFF
Hinh 5.44: Biéu dién ro le tré ngat (delay off)
1.6 Ngudn cung cap.
Trong thyc té, phan 16n céc phan tir dién- khi nén trong hé théng dugc ché tao

v6i ngudn cung cap 1a ngudén mot chiéu ¢ dién 4p 24V (hinh 5.45)
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b b
.. : Loy L
A | R Ceoteh 1 SI)

Hinh 5.45: Ngudn cung cip
1.7 Mt s6 ciu tric diéu khién dién — khi nén.

a. Cach biéu dién so' dd hé thong (hinh 5.46)

1 2
£24V
AN —L—|— E I Signal
51F-- igna
) input
\— z
s V1 J s s2f-- I
= =
= AV 1A L e SN R G
cf 11 T T Signal ]
ke praRv; K1 K1
] 5 & 3 processing
B Signal
m-% UV
ov
RALN
2

Hinh 5.46: H¢ thong diéu khién dién khi nén

Hinh 5.46 md ta so d6 hé théng diéu khién dién — khi nén. Trong d6, phan mach
luc khi nén: thuong bao gdbm mach cung cép, dao chiéu va khdng ché luu luong khi
nén cho co céu chap hanh, dugc thiét ké twong tu nhu hé thong diéu khién bang khi
nén. Con ddi voi mach diéu khién duoc quy wéc vé tir trén xudng theo thtr tu: 16p dua
tin hi¢u vao; 16p xir ly tin hiéu va dudi cuing 1a 16p tin hi€u ra ( cdc cudn day di¢n tur
ctia van dao chiéu).
III CAC BAI TAP UNG DUNG.
Bai tap 1:

Thiét ké hé thong diéu khién dién khi nén theo yéu cau cho theo biéu dd hanh

trinh budc (hinh v& bén). Hé théng c6 thé diéu khién bang tay M (manual) hodc diéu
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khién ty dong (Automation). Gid tri p suat can diéu chinh va thoi gian t ty chon theo
yéu cau cong nghé.

Tay ¥ lwa chon cau tric diéu khién.

&

qrg
1 2 3=1
;
1A 1
0

151

Hinh 5.47: So dd hanh trinh budc

Bai tap 2:
Thiét bi Phan phdi phoi vat lidu, so do cong nghé va biéu do hanh trinh budc

cho trén hinh vé

183(])
1
1A 1|+ 1s2h t
/ Lo 1A 2
“ 181
1
2A
i}
Bifu dd trang thai

So d6 cdng nghé
Hinh 5.48: M6 ta cong nghé va biéu db trang théi
Hé diéu kién:
+ Thoi gian t1 dugce hi¢u chinh du cho hai khdi vat liéu lan qua vung chan; thoi
gian t2
dugc hiéu chinh theo yéu cau vé kich thudc va s6 luong phoi can cap.
+ Céc diéu kién khdc duoc md ta trén biéu d6 hanh trinh budc.
+ C6 thé 1am viéc ty dong nhiéu chu trinh khi ding mot cong tic
+ Tdc dd ra vao cua céc piston can dugc diéu chinh nhu nhau.

Nhiém vu:
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* Thiét ké hé thong diéu khién bang dién- khi nén ( Tim ra cdu tric diéu khién
phit hop nhét)

Lap bang ké cdc phan tir dwoc sir dung trong so do:

Phén tur Chd giai

Bai tap 4:

Thiét bi nap phdi cho méy cit laser mé ta trén hinh v&. Chi tiét can gia cong
dugc dat vao gid kep phdi hop bai cic xilanh 2A, 1A va dugc dua vao vi tri gia cong.
Thoi gian t2 cin cho gia cong, khi gia cong xong, 1A rit vé - chi tiét dugc van chuyén
ra khoi vi trf gia cong boi mot khau khac. Khi 1A d it vé vi trf ban dau, 2A s& duoc
dua ra vi tri sin sang.

Str dung céc cong tic tir truong khong tiém can gin trén xilanh, Thiét ké hé
thong Pién- Khi nén (ty chon ciu triic diéu khién)

Lap bang ké cic phan tir dyoc sir dung trong so do:

Phan tur Chii giai

181

282

t, = 0,55 v&ivan xanhanh

Hinh 5.49 : M6 ta cong nghé va so d6 hanh trinh budc
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