DIEU KHIEN LAP TRINH 1

CHUONG 4: THIET BI CHAP HANH

Topics:
+ Solenoids. valves and cylinders

» Hydraulics and pneumatics
+ Other actuators

Objectives:
+ Be aware of various actuators available.

4.1 GIOI THIEU.
Thiét b1 chap l}énh la cac thiét bi, nhan tin hiéu diéu khién tu ngd ra cua PLC va tac
dong dén chuyén dong cta céc thiét bi co khi — qua trinh chuyén hoa co/dién.

4.2 SOLENOID.

Solenoid 1a mot trong nhiing thiét bi chip hanh thong dung nhat. Nguyén 1y hoat dong
dwa vao chuyén dong cua 18i sat (goi 1a piston) trong long cudn day. Thong thuong
piston dugc gitra bén ngoai cudn day bang 16 xo. Khi co dong dién chay qua cudn day
s& tao ra tir truong hut piston va kéo nd vao trong cudn diy. Piston co thé tao ra lIuc
tuyén tinh. Hinh v& 4.1 minh hoa mot solenoid.
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Hinh 4.1: Solenoid
Solenoid cong nghiép st dung dién ap 24VDC tao ra dong dién vai tram mA.

4.3 VALVE.

Dong chay cua chat 1ong va chat khi s& dugc diéu khién bang cac Valve, dugc dong
ngit bang Solenoid. Xem hinh v& 4.1.

Solenoid dugc gin vao mot mat phang Khi duge kich thich n6 s& tac dong dén ong
bén trai. Phia trén cua valve c6 2 port nbi voi cac thiét bi, nhu xy lanh chit long. Phia
dudi ctia valve co 1 duong ap suit o tim va 2 dng xa 2 bén.

Trong hinh v& trén, cong suit di qua tim dén port phai ctia xy lanh. Port trai cua xy
lanh cho phép thoat qua 6ng xa.

Trong hinh v& dudi, Solenoid & vi tri méi nén ap sudt dugc cap dén port trai, con port
phai ding dé xa.
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Hinh 4.2: Solenoid diéu khién Valve 5 port, 4 dwong , 2 vi tri

Céc loai Valve bao gom:

- 2 duong thuong dong: 1 dudng ra, 1 duong vao, binh thuong valve dong, khi co
dién s& md. Ung dung trong cho phép dong chay.

- 2 dudng thuong mé: dung trong ngit dong chay.

- 3 duong thudng dong: 1 vao, 1 ra, 1 dng x4, binh thudng port ra ndi vi éng xa,
khi c6 dién port vao s& ndi vé1i port ra.

Khi chon Valve cin quan tdm cac van dé sau:

- Kich c& 6ng dan.

- Tbc d6 dong chay.

- Ap suat van hanh.

- bién ap Solenoid.

- Thoi gian dap ung. 5-150ms

4.4 XY LANH Cylinder

Xy lanh dung khi hodc chat long da nén ap sudt dé tao ra lyc tuyén tinh, nhu hinh 4.3.
Chat 16ng dugc bom vao 1 bén cia xy lanh 1am no no ra day piston. Chat 16ng s& thoat
tu do & mit bén kia. Luc do xy lanh tao ra ti 1¢ v6i tiét dién mit cit ngang cua xy lanh.
Xy lanh don tao ra lyc khi nd ra va c6 16 xo kéo piston lai.

Xy lanh déi tao luc ¢ ca 2 hudng.
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Hinh 4.3: Mt ct ciia xylanh chit long.

4.5 THUY LUC. Hydraulic

Thuy lyc st dung cac chat long chua nén dé cung cap Iyc rét 16n & toc dd cham va di
chuyén c6 gio1 han. He thong thuy lyc (thudng 1a dau) duoc nén bang may bom, co
qua valve dé diéu khién xy lanh.

Hé thong thuy lyc bao gom:

- Chit léng.

Bon chira dau.

Bom tao ap suit.

Valve diéu khién.

Piston va xy lanh dé tac dong dén hé thdng co khi.

Chat 16ng thudng 1a dau khong an mon duoc chon sao cho co thé bdi tron may méc.
Dau dugc chira trong bon nhu hinh v& 4.4.

Chét long duoc dua dén bom nén ap suit. Thuong sir dung bom thay dbi s6 sao cho tao
chat 16ng ap suat cao va tdc d6 chay on dinh. Bo diéu tdc dugc dit & ngd ra ap suét cao
ctiia bom.

Néu chét 16ng khong chay vao cac phan khac cta hé thong thi n6 s& quay vé bon chira
dé giam ton hao trén bom.

Chét long ap suat cao dugc dua qua Valve dé c6 thé didu khién dong ngit dong chay.
Hé thong thity lyc rat hiéu qua dbi voi cac ung dung cong suat 1on nhung nguy hiém,
ban va 6n do sir dung chit 1ong ap sut cao.

TRANG-30



DIEU KHIEN LAP TRINH 1

——air falter

P

| [j:_]ﬂuid return U outlet tube
e

T
— /
=0 B s/ -
l access hatch
| | | ; ! for cleaning
refill o1] filter — -
S =SS - |

S A= — =l — —

level

gauge

\.'l

“~Dbaffle - isolates the
outlet fluid from
turbulence 1 the nlet

Hinh 4.4: Bon chiva chit long

4.6 KHIi NEN. Pneumatic

Hé thdng khi nén rat théng dung va c6 nhidu diém chung v6i thuy luc. Tuy nhién van
c6 mot s6 khac biét: khong str dung bon chira vi khong can chira thu nhan khi tré lai,
sir dung khong khi nén dé nén va khong can b diéu toc.

Hé thong khi nén c6 dap Gng rat nhanh, dugc st dung trong cac tng dung luc nhod &
nhiéu noi trong nha may.

Mot s6 dic tinh co ban cua hé théng khi nén bao gém:

- Kich thuéc tir vai mm dén vai m.

- Thiét bi chap hanh nho, c6 tinh dan hoi.

- Ap suét thuong khoang 85 psi.

- Xy lanh c6 khdi luong nhe.

- Thiét bi bo tro c6 sin nhu may nén khi va thiét bi quang,

- Sirdung bo chdng rung va giam va cham & cac dau xy lanh.

4.7 PONG CO  Motor

4.7.1 Pong Co DC Chdi Quét:

Pong co DC ¢6 bo day quan trén rotor quay bén trong startor, nhu hinh 4.5.

Khi c¢6 dong dién chay qua vong day sé& tao ra mot tir truong, nang lwong cap cho rotor
qua bd chuyén mach va chd quét., nhu hinh 4.6.
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Hinh 4.5: Rotor cua dong co DC
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Hinh 4.6: By chuyén mach.
B6 chuyén mach duoc chia sao cho mdi ntra vong quay lam cho cuc tinh dién ap trén
rotor va tur truong cdm rng ngugc vdi nam cham vinh ctru.
Chiéu quay dong co dugc xac dinh bang cuc tinh di€n ap nguon, toc do ti 1¢ voi gia tri
dién ap. Dung bo di€u khién hoi ti€p dé xac dinh vi tri va di€u chinh toc d§ dong co.
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4.7.2 Pong Co AC Pong B).

Pong co dong bd co day quin trén Startor, Rotor 16ng soc. Long soc la 1 161 nhom khi
dit vao tir trudng thay ddi sé tao ra truong nguoc lai. khi cap ngudn AC dén cudn day
Startor s€ tao ra mot tur truong AC. Long soc s€ tao ra tur truong nguoc lai va tao ra
moment xoin lam dong co quay.

Pong co goi 1a ddng bd vi co nd quay véi tan sd gin bang tin s6 ngudn.

Ta diéu khién téc do dong co AC bang cach diéu khién tan s6 ngudn AC. Tin hiéu diéu
khién téc do dong co AC c6 dang nhu hinh v& 4.7.

Thuc té, dong co dat moment quay max nhé hon tde do déng bo.

Vi dy déng co ¢ 2 cuc c6 toc d6 ddng bd 2x60x60/2 = 3600 vong/phit nhung chi dat
van tc 3520 vong/phit.

Téc do vong/phit = £.120/p Téc do Iy tudng.
Y
Controller ,.-"f \\ﬂ
.\\ /,-"

Hinh 4.7: Diéu khién toc dé dong co AC

4.7.3 Dong Co DC Khong Cé Choi Quét.

bong co DC khong dung ch01 queét ma st dung nam cham dién trén rotor, ta phai quin
day cho startor, nén khong can chéi quét va bo chuyén mach. Khong st dung choi quét
nén khong can bao dudng nhu dong co chdi quét.

bé dong co quay lién tuc dong dién cua cudn day bén ngoai phai thay d6i lién tuc Néu
nguodn cap la AC thi dong co s€ hoat dong nhu dong co AC.

4.74 Dong Co Budc.

Pong co bude dugce thiét ké trong diéu khién dinh vi tri. Chiing di chuyén mdi lin mot
bude, thudng c6 goc quay 1a 1.8° — trong tmg 200 budc/vong. Nhing loai khac co goc
quay 2°, 2.5°, 5°, 15°, 30°.

Cé 2 loai dong co budc: cuc don va cuc kép nhu hinh veé 4.8.
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Hinh 4.8: So dé ddy quén djng co bwéc.

Loai don cuc str dung cudn diy c6 nhanh ré ¢ tam va dung nguén don.

Loai cuc kép co cdu tao don gian hon nhung phai ding ngudn doi, mach diéu khién
phuec tap hon.

DPong co bude quay duoc nhd dién ap léch & cac dau day.

Céc gia tri dién 4p khac nhau cép cho dong co don cuc minh hoa ¢ hinh 4.9
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To turn the motor the phases are stepped through 1, 2, 3, 4, and then back to 1. To
reverse the direction of the motor the sequence of steps can be reversed. eg. 4.
3,2,1,4, ... If a set of outputs is kept on constantly the motor will be held in
position.

Hinh 4.8: Tuan tw diéu khién dgng co bwéc don cuc.

Khi dong co mé, dién ap cung cip cac dau diy cé gia tri theo hang 1. Bé dong co
quay, ta phai thay d6i ap theo duong 2, roi dudng 3, duong 4, lip lai. Néu dao tuan tu
nay dong co s& quay theo chiéu ngugc lai. Pong ning ciia dong co va tai s& gidi han
tbc do cuc dai ciia cac chuyén mach dong ngit dién ap cac dau diy. Thong thuong
khoang vai ngan budc mdi gidy.

Khi khong thay d6i, dién ap cac dau day sé giita dong co & 1 vi tri ndo do.

Pong co bude khong can bd phan hdi tiép, trir khi s dung trong cac tmg dung c6 do
tin cy rat cao.

bong co budce s€ bi léch khi moment gilr bi vuot hodc khi no ting tdc qua nhanh. Khi
dong co bi léch nd s€ quay mot goc nao d6 khong xac dinh tur vi tri hién tai, mudn xac
dinh gia tri nay can c6 hé thng hdi tiép vi tri.
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