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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn théng tin cé thé
dwgc phép dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va
tham khao.
Moi muc dich khac mang tinh 1éch lac hodc sir dung véi muc dich kinh
doanh thiéu lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Gido trinh Piéu khién dién khi nén nay duoc bién soan theo chuong trinh
khung dao tao mé dun nghé tu chon chuyén nganh Dién Cong Nghiép & bac cao
d:flng cua Bo Lao dong thuong binh va Xa hoi. Tai liéu nay 1a loai gido trinh nd1
bd dung trong nha truong vdi muc dich 1am tai li€u gidng day cho gido vién va hoc
sinh, sinh vién nén cdc ngudn thong tin cé thé dugc tham khao. Gido trinh trinh
bay nhitng van dé c6t 16i nhit ctia mé dun Piéu khién dién khi nén. Cac bai hoc
dugc trinh bay ngin gon, ¢6 nhiéu vi du va hinh anh minh hoa. Gido trinh gdm c6
6 bai:

Bai 1: Co s6 Iy thuyét vé khi nén

Bai 2: Mdy nén khi va thiét bi xir Iy khi nén.

Bai 3: Thiét bi phdn phéi va co cdu chdp hanh

Bai 4: Cdc phdn tir trong hé thong diéu khién

Bai 5: Co s6 Iy thuyét diéu khién bang khi nén

Bai 6: Thiét ké mach diéu khién dién khi nén

Cubi mdi Bai déu c6 cau hoi on tap va bai tap dé sinh vién luyén tap.

Chung t6i mong rang cac sinh vién ty tim hiéu truéc mdi van dé va két hop
v6i bai giang trén 16p cta gido vién dé viéc hoc mon nay dat hiéu qua.

Trong qua trinh giang day va bién soan gido trinh nay, ching t6i da nhan
dugc sy dong vién cua quy thay, cd trong Ban Giam Hiéu nha trudng ciing nhu
nhing ¥ kién ciia cac dong nghiép trong khoa Pién — Dién tir. Ching tdi xin chan
thanh cam on va hy vong rang giao trinh nay sé gitup cho viéc day va hoc mé dun
Diéu khién dién khi nén cua truong chung ta ngay cang tot hon.

Mic du da rat nd lyc, song chac khong thé khong co thiéu sot. Do dé chung
t6i rit mong nhan duoc nhiing gop ¥ sira d6i bd sung thém dé gido trinh ngay cang
hoan thién qua dia chi: “ Khoa Pién — Dién tir, truong Cao ding Nghé Da Lat ,
email: dien@cdndalat.edu.vn”

Lam Pong, Ngay 4 thang 07 nam 2017
Chu bién ThS. Trinh Hai Thanh Binh
ThS. Nguyén Manh Cudong
KS. Bui Quang Son
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CHUONG TRINH MO DUN PAO TAO PIEU KHIEN DPIEN
KHI NEN
Tén mé dun : PIEU KHIEN PIEN KHi NEN
Ma mé6 dun: MD12
Thei gian thuc hién mo dun: 60 gio; (Ly thuyét: 30 gid; Thuc hanh, thi nghiém, thao
luan, bai tap: 27 gio; Kiém tra: 03 gio)
. Vi tri, tinh chit ciia mé dun:

1. Vi tri: M6 dun nay la m6 dun ky thuét chuyén mén nghé, chuan bi céac kién thuc
can thiét cho cac phan hoc k¥ thuat chuyén mén tiép theo. M6 dun nay hoc sau cac mén
hoc:; Po luong dién, Vat li¢u — khi cu dién

2. Tinh chat: La mé dun ki thuat chuyén moén, thuoc mé dun dao tao nghé bat budc
Il. Muc tiéu mé dun:

1. Vé kién thuc:

— Phan tich va giai thich duoc nguyén 1y hoat dong cua hé théng khi nén, logic
diéu khién

— Trinh bay dugc phuong phap diéu khién, thiét 1ap mach diéu khién dién khi nén.
2. Vé k¥ nang:

~ Hinh thanh k¥ ning lap chuong trinh diéu khién

- Poc dugc cac so do diéu khién dién - khi nén, thiét 1ap dugc cac mach diéu
khién dién khi nén.

- Lép dat va van hanh duoc mot sd mach diéu khién dién khi nén tir co ban dén
nang cao.

3. V& ning luc ty chu va trach nhiém:

— Rén luyén tinh can than, chinh xac, chii dong, sang tao va khoa hoc, nghiém
tlc trong hoc tap va trong cong viéc.

— C6 kha nang tu nghién ctu, tu hoc, tham khao tai liéu lién quan dén mon hoc
dé van dung vao hoat dong hoc tap.

~ Van dung duoc cac kién thirc tu nghién ciru, hoc tap va kién thic, k§ nang da
duoc hoc dé hoan thién cac ky nang lién quan dén mdn hoc mét cach khoa hoc, diing
quy dinh.

III. N¢i dung mo dun:

S6 Thoi gian
Tén chwong, muc Tong Ly | Thue |Kiém tra*
TT £
) thuyét | hanh
1 | Bail: Co sé ly thuyet vé khi nén 4 4

1.1 Tong quan

1.2 Kha nang tng dung cua khi nén 1 1

1.3 Nhirng dac trung ctia khi nén 1 1




1.4 Uu nhuoc diém cua hé thong 1 1
truyén dong bang khi nén
1.5 Co s¢ 1y thuyét khi nén 1 1
1.6 Co so tinh toan khi nén
1.7 Co s¢ diéu khién dién khi nén 8 6 1
Bai 2: M4y nén khi va thiét bi xit | 4 3
ly khi nén. 4 3 1
2.1  May nén khi
2.2 Thiét bi xir 1y khi nén
Bai 3: Thiét bj phan phdivacociu| 4 2 2
chip hanh
3.1  Thiét bi phan phéi khi nén 2 1 1
3.2 Co ciu chap hanh 2 1 1
Bai 4: Cac phan tir trong hé thong 16 6 10
diéu khién
4.1  Khai niém 1 1
4.2 Van dao chiéu 4 1 3
43  Vanchan 4 1 3
4.4  Van tiét luu 2 1 1
45  Van diéu chinh thoi gian 1 1
4.6  Van chan khong 4 1 3
47  Cam bién
Bai 5: Co s& ly thuyét diéu khién | 8 4 3
bang khi nén
5.1  Khai niém co ban vé diéu 1 1
khién
5.2  Cac phan tir mach logic 3 1 2
5.3 Ly thuyét dai sé boole 2 1 1
5.4  Biéu dién phan tir logic cua 2 1 1
khi nén

Bai 6: Thiét ké mach didu| 29 8 11
khién dién khi nén 3 1 5
6.1  Biéu dién chirc ning cia qua
trinh diéu khién 3 1
6.2  Phan loai phuong phéap diéu
khién 2 1 1
6.3  Céc phan tir dién khi nén 4 2 2
6.4  Thiét ké mach diéu khién
dién khi nén 2 2
6.5  Diéu khién theo nhip 8 1 6
6.6 Cac mach ing dung

Cong: 60 30 27
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BAI 1
CO SO LY THUYET VE KHI NEN

Gidi thiéu:

Khi nén va diéu khién dién khi nén dang dwoc sir dung rat rong rai trong thuc té. Bai nay gidi
thiéu tong quan vé khi nén, dién khi nén, cac dic diém, dai lugng dic trung cua khi nén. Gilp
ngudi hoc ¢6 kién thirc tong quan vé M6 dun, mén hoc.

Muc tiéu:

- Trinh bay duogc cac khai niém va dic diém hé truyén dong bang khi nén.

- Phén tich duoc cac dai luong dac trung ctia khi nén va mg dung ctia chiing trong cong
nghi¢p.

- Rén luyén tinh chu déng, nghiém tdc trong hoc tap va trong cong viéc.

1.1 Tong quan
1.1.1 Khai niém chung

Khi nén - bat ngudn tir tiéng Hy Lap "Pneuma", nghia 1a hoi thé hay con gi6. Khi
nén 1a mot phan cua luu chat véi khong khi hodc cac loai khi khac dugc nén lai.

Diéu khién khi nén duoc thiét ké voi myc dich hwéng dong chay ciia khi nén
theo cac mach dé diéu khién co céu chap hanh.

Céc dong chay dudi dang nang lugng khi nén sé diéu khién co cau chap hanh thyc
hién chuyén ddng tinh tién hay quay.
1.1.2 Sw phat trién cia ky thuit khi nén

Ung dung khi nén di c6 tir thoi trude Cong Nguyén, tuy nhién su phét trién cia
khoa hoc k¥ thuat thoi d6 khong dong bo, nhat 1a su két hop céac kién thirc vé co hoc,
vat 1y, vat liéu ... con thiéu, cho nén pham vi tng dung cua khi nén con rat han ché.

Mii dén thé ky thir XIX, cac may moc thiét bi sir dung ning lwong khi nén 1an luot
dugc phat minh.

e Cudithé ky XVII, Torricelli, Mariotte va sau d6 1a Bernoulli da tién hanh nghién
ctru cac 1y thuyét va tng dung lién quan dén ap suét va luc di ra tir cac 13 trén cac
thung chira nude va cac duong dan. Blaise Pascal dua ra cac dinh luat nén tang
cua khoa hoc thuy lyc.

® Cudi nhitng nam 1930 va dic biét 1a trong khoang thoi gian chién tranh thé gidi
thir 11, cac hé thong diéu khién bang luu chat duoc sir dung rong rai va phat trién
kha manh, dugc ing dung rong rai trong cdc may moc san XUuat.
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e Vaoniam 1951 cic tng dung trong cong nghiép ting rat nhanh, cic hoi nghi duoc
t6 chirc nhu Detrit, Michigan v61 muc dich hinh thanh nén mot tiéu chuan cho
cac thiét bi khi nén va thuy luc.

® Vao nam 1966, mot hé théng ky hiéu duogc dua ra bdi Vién ti€u chuén Hoa Ky
(United States America Standards Institute). Khi chung ta st dung cac ky hi¢u
nay, ngudi bao tri d& dang thay thé va stra chita cac thiét bi trong hé thong, d&
dang phan doan cac 16i hu hong cuia hé thong bang cach tham khao cac danh muc
ctia nha san xudt.

Vi su phat trién manh mé cia ning luong dién, vai trd st dung ning luong bang
khi nén bi giam dan. Tuy nhién, viéc st dung ning lugng bang khi nén van déng mot
vai trd c¢dt yéu & nhitng linh vuc ma khi str dung dién s& khong an toan. Khi nén dugc
sit dung ¢ nhitng dung cy nho nhung truyén dong véi van téc 16n nhu: bua hoi, dung cu
dap, tan dinh... nhat 13 céac dung cu, dd ga kep chat trong cac may.

Sau chién tranh thé giéi thu hai, viéc mg dung nang lugng bang khi nén trong k¥
thuat diéu khién phat trién kha manh mé. Nhirng dung cy, thiét bi, phén tir khi nén moi
duogc sang ché va tmg dung vao nhiéu linh vuc khac nhau. Su két hop khi nén véi dién
- dién tir s& quyét dinh cho su phat trién cia k¥ thuat diéu khién trong tuong lai.

1.2 Kha ning &rng dung cia khi nén
1.2.1 Trong linh vyc diéu khién

Nhitng nam 50 va 60 cua thé ky XX 1a giai doan k¥ thuat tu dong hoa qué trinh
san xuat phat trién manh mé. K¥ thuat diéu khién bang khi nén dugc phat trién rong rai
va da dang trong nhiéu linh vuc khac nhau. Chi riéng & Cong Hoa Lién Bang Dtrc di c6
60 hang chuyén san xuat cac phan tir diéu khién bang khi nén.

Hé thong diéu khién bang khi nén dugce st dung & nhitng linh vye ma & d6 hay xay
ra nhiing vu nd nguy hiém nhu cac thiét bi phun son, cac loai dd ga kep céc chi tiét nhua,
chét déo hodc cac linh vuc san xuat thiét bi dién tir, vi diéu kién vé sinh moi truong rat
t6t va an toan cao. Ngoai ra, hé thong diéu khién bang khi nén con duoc st dung trong
cac day chuyén ria ty dong, trong cac thiét bi van chuyén va kiém tra cua thiét bi 10
hoi, thiét bi ma dién, dong g6i, bao bi va trong cong nghiép hoa chat y khoa va sinh hoc.
1.2.2 Trong cac hé thong truyén dong

- Cdc dung cu, thiét bi mdy va dap:

Céc thiét bi, may moc trong linh vuc khai thac nhu: khai thac dé, khai thac than,

trong cac cong trinh xay dung nhu: xay dung ham mo, dudng ham.
- Truyén dong quay:

Nhirng dung cu vin vit, may khoan, cong suat khoang 3,5 kW, may mai, cong suat

khoang 2,5 kW ciing nhu nhitng may mai véi cong suat nho, nhung véi sd vong quay
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cao khoang 100.000 v/ph thi kha ning str dung dong co truyén dong bang khi nén 1a phu
hop.
- Truyén dong thing:

Vén dung truyén dong bang ap suit khi nén cho truyén dong thing trong cac dung
cy, do ga kep chi tiét, trong cac thiét bi dong goi, trong cac loai may gia cong go, trong
cac thiét bi lam lanh cling nhu trong h¢ thong phanh ham cua 6t6.

- Trong cdc hé thong do va kiém tra:

Dung trong céc thiét bi, hé théng do va kiém tra chat lugng san phém.

Hinh 1-1: Tay méay gap san pham bang khi nén Hinh 1-2: : Hé théng cap dung dich vao chai

Hinh 1-3: Hé théng dong géi vai 2 xy lanh

1.3 Nhirng dac trung cta khi nén
- Vé 56 lwong: c6 san & khap moi noi nén c6 thé sir dung voi so liwong vé han.

- Vé van chuyén: khi nén c6 thé vagn chuyén dé dang trong cac dudong ong, vo1 mot
khoang cich nhat dinh. Cdc dudng ong dan vé khong can thiét vi khi nén sau khi sir
dung s€ duoc cho thoat ra ngoai moi trudng sau khi da thyc hién xong cong tac.

- Vé luu trir: may nén khi khong nhét thiét phai hoat dong lién tuc. Khi nén cé thé
dugc luu trir trong cc binh chita dé cung cap khi can thiét.

- Vé nhiét @: khi nén it thay ddi theo nhiét do.
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- Vé phong chong chdy né: khong mot nguy co ndo gy chay boi khi nén, nén
khong mat chi phi cho viéc phong chong chay. Khong khi nén thuong hoat dong véi &p
suat khoang 6 bar nén viéc phong nd khong qua phire tap.

- Vé Tinh vé sinh: khi nén duoc st dung trong cac thiét bi déu duoc loc cac bui
ban, tap chat hay nudc nén thudng sach, khong mot nguy co nao vé mit vé sinh. Tinh
chét nay rat quan trong trong cac nganh cong nghiép dic biét nhu: thuc pham, vai soi,
lam san va thudc da.

- Vé cdu tao thiét bi: don gian nén ré hon cac thiét bi tu dong khac.

- Vé vén téc: khi nén 1a mot dong chay c6 luu tde 16n cho phép dat duoc toc do cao
(van toc 1am viée trong cac xy - lanh thudng tir 1 - 2 m/s).

- Vé tinh diéu chinh: van toc va ap luc cta nhiing thiét bi cong tac bang khi nén
duoc diéu chinh mot cach vo cép.

- Veé sw qua tai: cac cong cu va cac thiét bi duoc khi nén dam nhan tai trong cho
dén khi chung ding hoan toan cho nén s& khong xay ra qua tai.

1.4 Uwu nhuwoc diém ciia hé thong truyén dong bing khi nén
1.4.1 Uu diém

- 6 an toan lam viée cao trong mdi trudng dé chay nd va cé thé 1am viéc trong
moi trudng khac nghiét nhu phong xa hoic hoa chat.

- Két cAu, str dung va diéu khién don gian; dé dang tu dong hoa v6i do tin cdy lam
viéc cao va chinh xac.

- Chi phi thap dé thiét 1ap mot hé thong truyén dong bang khi nén, bai vi phan
16n trong céc xi nghiép hé théng duong dan khi nén da co sin.

- C6 kha nang truyén nang lugng xa, boi vi d6 nhét dong hoc cua khi nén nho va
t6n that ap suat trén duong 6ng nho.

-Tdc d6 lam viée cao, linh hoat, thoi gian dap ung nhanh, tac dong nhanh va co thé
lam viéc tr xa.

- Pudng dan khi nén thai ra khong can thiét, khi nén sau khi sinh cong co hoc c6
thé thai ra ngoai ma khong gay ton hai cho moi truong.

- C6 giai phap va thiét bi phong ngira qué tai, qua ap suat hiéu qua.

1.4.2 Nhuoc diém

-Lyc truyén tai thap va kich thudc 16n hon so véi hé thong thiy luc cé cing cong
Suét.

-Khi tai trong trong hé théng thay ddi thi van téc truyén dong ludn c6 xu hudng
thay d6i do kha ning dan hoi cta khi nén kha 16n, vi vy kha nang duy tri chuyén dong
thang déu hoic quay déu thuong 13 khé thuc hién.
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-Tinh nén dugc cua khi &nh hudng téi chét luong lam vi¢c cua hé théng.

-Do van toc cua cac co cau chap hanh khi nén 16n nén dé xay ra va dap ¢ cu6i hanh
trinh.

- Dong khi nén thoat ra ¢ dudng din gay ra tiéng on.

-Viéc diéu khién theo quy luat van téc cho trudc va dimg lai & vi tri trung gian
cling kho thuc hién dugc chinh xac nhu dbi voi cac hé théng khac.

- Truyén dong dong co quay voi cong suat 16n bang nang luong khi nén cé gia
thanh rat cao. Néu so sanh gia thanh tiéu thy dién cia mot dong co quay bang ning
luong khi nén va mdt dong co dién c6 cung cong sut, thi gia thanh tiéu thu dién cua
mot dong co quay bang ning luong khi nén cao hon 10 dén 15 1an so voi dong co dién.
Nhung nguoc lai thé tich va trong lugng nhé hon 30% so véi dong co dién co cung cong
suat.

Hién nay, trong linh vuc diéu khién, nguoi ta thuong két hop h¢ théng diéu khién
bang khi nén véi dién hodc dién tir. Vi vay rat khé xac dinh mot cach chinh xéc, rd rang
wu nhuge diém cua tung hé théng diéu khién.

Tuy nhién, c6 thé so sanh mot sd khia canh, dic tinh cta truyén dong béing khi nén
d6i voi truyén dong bang co, bang dién.

Bang 1-1: Pham vi irng dung ciia cic hé thong diéu khién

STT Truong hop ung dung K |b-K|b-C| b C | TL
1 | Truyén dong quay véi cong sudt > 2kW ML |6 3 6 6 &
1.1 | Truyén dong quay v&i cong suat < 2 kW X |6 3 6 6 X
1.2 | S6 vong quay > 10.000 v/ph 3 |6 ® |6 6 6
Truyén dong thing, quing dudng < 200 mm,
2 6 6 6 3
tai trong < 20kN H ®
Truyén dong thing, quing dudng < 500 mm,
2.1 6 6 6
tai trong < 20kN H ® ®
Truyén dong thang, quang duong > 500 mm,
2.2 3 |6 6 6
tai trong < 6 kN ® ®
3 | Piéu khién nhiéu hon 10 tién trinh H | ® |6 3 n | 6
3.1 | biéu khién it hon 10 tién trinh R |® |6 3 |
3.2 | biéu khién it hon 6 tién trinh 3 | ® |6 ® H | 6

Céc ky hiéu:
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K: Diéu khién bang khi nén.
D-K: Diéu khién bang dién — khi nén.
D-C: biéu khién bang dién — co.
D: Diéu khién bang dién.
C:Piéu khién bang co.
TL:Diéu khién bang thuy lyc.
3:C6 kha nang img dung thich hop.
®:C6 thé tmg dung.
H: Co thé timg dung trong nhiing trudng hop dic biét.
6: Khong thé tng dung duoc
1.5 Co sé ly thuyét khi nén
1.5.1 Dac tinh cua khi

Khi 13 mét trong ba trang thai co ban cua vét chat. Khi ciing c6 dic tinh tuong tu
v6i chat long 1a khdng c6 hinh dang xdc dinh ma c6 hinh dang phu thudc vao hinh dang
ctia vat chira va dp sudt truyén theo moi hwéng.

Khi khac vé6i chat 1ong 1a khong c6 thé tich ¢b dinh. Khi cé thé dwoc nén é dp suit
cao con chat 1ong thi chi nén duoc véi mot thé tich rat nho (c6 thé duoc xem nhu khong
nén dugc).

1.5.2 Dinh luit khi ly twéng

Céc thi nghi¢m ban dau vé cac trang thai khi va khong khi dugc thuc hién boi céac
nha khoa hoc nhu Boyle va Charles. Céc két qua ciia cac thi nghiém chi ra dic tinh cia
khi theo cac quy luat sau, quy luat nay duoc biét nhu 13 dinh ludt khi ly twéng.

PV, RV, PV

T, T, T
P: Ap suit tuyét ddi (bar).
V: Thé tich (m?).
T: nhiét do tuyét d6i(°K).
Ap sudt tuyét doi
16 P.V¥=¢ Doan nhiét
14 F P.V2=c  Pa huéng
nl P.V=c Ddng nhiét
10
sk
6 -
4k
2
0 L Thé tich

0 2 4 6 8 10 12 14 16



Hinh 1-4: : Biéu dd biéu dién dinh luat khi 1y tuéng tong quat

Tur phuong trinh trang thai khi Iy twéng ta c6 cac qua trinh chuyén trang thai cua
khi tuan theo cac dinh luat sau:
a. Pang nhiét:

Dinh ludt Boyle-Mariotte: Tich cta ap suét tuyét doi va thé tich cua khdi khi
luon 12 hang s6 néu nhiét do cta khi khong thay doi

P1V1 = P2V, =const

P (bar)

P (bar)
16 | ol
14} al
12} ol
10f 10}
8 8
6 6
4t 4
2 2
00 2 4 6 8 1012 14 16 v 002 4 6 8 1012 14 16 v

.] —| [ & -

Hinh 1-5: Biéu d6 dang nhiét
b. Ping ap:

Dinh ludt Charles: Vi mot khdi khi o ap suat khong d6i thi thé tich s& ty 16
thuan voi nhiét d6 tuyét doi.

V1/T1 = V[T, = const
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Nhiét a6 (Celsius)

Nhiét do (Celsius)

100 100 *

80 g0 |

60 | 60 |

a0l g

20 | 20 293K
of ol

201 20 1

401 219.75K AT

60  Ep— 60

0 025 05075 1 125 15 175

0 025 05075 1 125 15 175 2

c. Pang tich

DPinh lugt Gay-Lussac: Ap suat tuyét doi cua khi ty 18 thuan véi nhiét do tuyét doi

[ —

Hinh 1-6: Biéu d6 dang ap

cua no (thé tich khi khong ddi V = const).

P1/T1 = P2/T2 = const

Nhiét db Nhiét do
Celsius Celsius
100 | 100
80 | 80l
60 | 60 |
40 | 40 |
20 20t
or ot
-20 20
il P (bar) =0
B -60

0 5 10 15

20

Hinh 1-7: Biéu d6 dang tich
1.5.3 Ap suit
Ap suit khi quyén: Pay 1a 4p suat tao ra trén bé mat trai dat bang khéi lugng
khong khi bao quanh trai dat 1a 14,7 psi (Pound/inch). Ap suét khi quyén 1a 4p suat
khong khi bao quanh chiing ta (1 bar). Ap suat khi quyén c6 thé do bang chiéu cao cua
¢t dung dich trong chan khong.
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Ap suét du (Ap suét twong doi): ap suit s& duge do v6i mure chuan 13 ap sudt khi
quyén. Ap suat du bang 0 chinh 13 ap suét khi quyén.

Ap suit tuyét doi:

Ap sudt tuyét doi = Ap sudt dw + Ap sudt khi quyén.

Ap sudt wygt doi - Ap sudt du
I7— 16
1wl 15—
15— 14 [— Khodng dp sudt
14— 13 | cong nghiép
e p = miérgng
e =
e =
wE v
= S r.'u(.«‘.vmf ﬂ;,r}wuz
s= 7=
T 6
:Z : Z Ap sudt thap
= 3E
i
B B
1— o= Ap sudt chin khéng
; ; 0 Chan khong wydt dii ,
Ap sudt khi nén: ap suat 1a luc tac dong trén mot don
vi dién  Hinh 1-8: : Quan h¢ giira 4p suat du- ap suat tuyét d6i  tich.

Pon vi co ban ctia ap suat theo hé Sl 1a Pascal (Pa).
1 Pascal 13 4p sudt phan bd déu 1én bé mit c6 dién tich 1m? véi luc tac dong
vudng goc 1én bé mat d6 1a 1 Newton (N). 1 Pascal (Pa) = 1 N/m?.
Trong thyc té nguoi ta dung don vi boi sb ciia Pascal 1a Megapascal (MPa).
1 Mpa = 10° Pa.
Ngoai ra con dung don vi bar:
1 bar = 10°Pa = 1Kg/cm? =1 at

Mot s6 nude tu ban con dung don vi psi ( pound (0.45336 kg) per square inch
(6.4521 cm?). Ki hiéu Ibf/in? (psi); 1 bar = 14,5 psi

Ap sudt co6 thé tinh theo cot 4p luu chit: P = wh
Trong d6: w trong lugng riéng luu chét, h: chidu cao cot luu chat
154 Luc

Khi nén tao thanh luc véi gia tri bang dp sudt tac dung lén bé mdt nhén véi dién
tich tac dung.

F=P.A
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Luc day ra cua pit - tong sinh ra bai ap sudt khi dugce tinh bang cach nhan dién tich
hiéu dung véi ap suét.
7.D*.P
F_"2 T
4
Véi: F:Luc day ra caa pit - tong (N).
D : Buong kinh pit - tbng (m).
P : Ap suit khi nén cap 1én xy — lanh (N/m?).

Pon vi caa luc 1a Newton (N).

15,5 Luu lwgng
Luu lugng duoc do 1a mot thé tich khong khi ty do di qua mot tiét dién trong mot
don vi thoi gian.
Q=V.A
Trong d6: Q: Iuu lugng cuia dong chay
A: tiét dién cua dong chay
V: van tdc trung binh ciia dong chay

Thé tich (lit)
Thé tich chia 1 lit khi ty do

1.0 |— —n —T — —

¥

0.5 (— — — — —

V!

0.25 — — — — —
0.125 |— - - - -
0.06325 [— — — - -

0
Bar Pa 1 2 4 8 16
Bar Pg 0 1 3 7 15

Hinh 1-9: Méi tuong quan giita luu lugng va ap suét

Don vi thuong sir dung: /s hodc dm?/s.
Thé tich trén phat : m3/ph.
1.5.6 Cong
Pon vi cua cong 1a Joule (J).
1 Joule (J) 12 cong sinh ra dudi tic dong cua luc 1 N dé vat thé dich chuyén

quéng duong 1 m. 1 J=1 Nm.
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1.5.7 Cong suat

Don vi cta cong suit 1a Watt.

1Watt (W) la cong sudt, trong thoi gian 1 gidy sinh ra ning lugng 1 Joule.

1W=1J/s=1Nmls.

Cong suat dugc tinh theo cong thic

0 (ﬁ) .P(bar)
600

H =

[kW

1.5.8 Do nhét dong

Po nhét cia mot luu chét 1a thong sb dai dién cho ma sat trong cua dong chay.
Khi cac dong luu chét sat ké co toe dd chuyén dong khac nhau, ngoai su va dap giita cac
phan tir vt chat con c6 su trao ddi xung luong giira chiing. Nhitng phan tir trong dong
chay ¢ téc do cao s& 1am ting dong ning ctua dong co téc dd cham va nguogc lai phan
tir vt chat tir cac dong chay cham sé& lam kim ham chuyén dong ctia dong chay nhanh.
Két qua 1a giira cac 16p nay xudt hién mot ing sudt tiép tuyén T gdy nén ma sat (lyc ma
sat trong).

Theo dinh luit Newton, véi nhitng dong chdy tang (c6 thé dugc hinh dung nhu
nhing 16p dong chay song song voi nhau), ing suat tiép tuyén T giita nhitng 16p nay ty
1¢ tuyén tinh v6i gradient ctia thanh phan van tdc Z—; c6 hudng vudng goc voi cac 16p
do.

. ou
T=—U 5

Hang s6 U duoc goi 1a dp nhdét dong lwe hoc hay con goi 1a dé nhét tuyét doi (don
vi kg m1s? hay Pa.s).
Ngoai do nhdt dong luc hoc, khi nghién ciru chuyén dong cua luu chat, dé ké dén

anh huong cta lwe qudn tinh, ma thyc chat 1a khéi lwong riéng P, ngudi ta con dua ra
mot dai luong quan trong khac 1a dé nhét dong hoc 12, c6 don vi 1la m?/s.
U
v=—

p
H: 36 nhot dong luc hoc [Pa.s]
P: khéi lugng riéng [kg/m3]
1/: 0 nhét dong hoc [m?/s]

Ngoai ra, nguodi ta con st dung don vi do d§ nhot dong la stokes (St) hoacla
centistokes (cSt).
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Hinh 1-10: Su phu thudc ap suét, nhiét d6 va do nhét dong cua khong khi.

Cha y: do nhét dong khong cé vai trd quan trong trong hé thong diéu khién khi
nén ma né rat quan trong trong diéu khién thay lyc.
1.6 Co sé tinh toan khi nén
1.6.1 Phuwong trinh trang thai nhiét dong hoc

Phuong trinh trang thai khi 1y tuong 1a méi lién hé giita ap suat, thé tich, va nhiét
d6 ctia mot khoi khi Iy twéong nam trong can bang nhiét dong luc hoc. Phuong trinh nay
co dang: pV =nRT

Véi: pla ap sudt, V 1a thé tich, n 1a sd cac hat trong khéi khi, R 1a hang s khi,
T 1a nhiét do.

Trong hé do ludng quéc té, p do bang pascal, V do bang m?, T do bang d6 kelvin
va n do bang mol, hang s6 R 12:8.314472 [m®-Pa-K*-mol].

1.6.2 P9 am khong khi.
D) Am tuyét ddi a cua khong khi trong khi quyén 1a dai lugng do bang khéi lugng
m (tinh ra gam) cua hoi nudc cé trong 1m® khong khi. Pon vi do cua a 1a g/m®.

Po Am cure dai: Néu 6 am tuyét ddi ciia khong khi cang cao thi lugng hoi nudc
cd trong 1m?3 khong khi cang 16n nén ap suat riéng phan p ctia hoi nudc trong khong khi
cang l16n.

Ap suat nay khong thé 16n hon ap suat hoi nuéc bao hoa po & cling nhiét do cho
trude nén do Am do Am tuyét ddi cua khong khi ¢ trang thai bao hoa hoi nudc co gia tri
cuc dai va dugc goi 1a do am cyc dai A.

Do Am cuc dai c6 d6 16n bé“mg khdi lugng riéng ctia hoi nudc bao hoa trong khong
khi tinh theo don vi g/m®,

*Chuy: do am cuc dai duoc léy bﬁng khdi lugng riéng cua hoi nude bao hoa, vi
du: d6 am cyc dai ¢ 28°C 1a 27,2(g/m3). Hodc tinh bang phan trim giita ap suat riéng
phan p ctia hoi nudc va ap suit ppn ctia hoi nude bio hoa trong khong khi & cting mot
nhi¢t do:
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D) 4m ti d6i f 13 dai luong do bang ti s6 phan trim gitra do 4m tuyét d6i a va do
am cuc dai A cla khong khi ¢ cung nhiét do cho trude:

f ==100%

Hoic tinh bang phan tram giita ap suat riéng phan p cua hoi nudc va 4p suit pbh
cua hoi nudc bao hoa trong khong khi & cung mot nhiét do:

f=-+100%

Pbh

Y nghia d6 am ti d6i cho ta biét mirc d6 4am ctia khong khi. Khong khi cang 4m
thi 6 am ti d6i ctia nd cang cao.

C6 thé do d6 4m cuia khong khi bang cac am ké : Am ké toc, am ké kho — uét, am
ké diém suwong.
1.6.3 Phwong trinh dong chay

a/ Phwong trinh dong chay lién tuc

Luu lugng khi nén chay trong dudng 6ng tir vi tri 1 dén
vi tri 2 14 khong d6i.Ta c6 phuong trinh dong chay nhu sau:
Qvi = Qw2 Hay: wi.Ar=wWa. Az = hélng s0.

Trong do: Hinh 1-11
Qu1, Qv2[M®]: Luu lwgng dong chay tai vi tri 1 va vi tri 2.
w1 [m/s]: Van téc dong chay tai vi tri 1.
W2 [m/s]: Van tde dong chay tai vi tri 2.
A1 [m?]: Tiét dién chay tai vi trf 1
Az [m?]: Tiét dién chay tai vi tri 2
b/ Phwong trinh Becnully

2 2
mWTl+mgh1 +m%=mWTz+mgh2 +m%

Trong do:
m W;: DOng nang.
mgh: Thé ning.
m %; Ap ning.
g: Gia tdc trong truong.
p: Khéi lugng riéng khong khi.
p: Ap suit tinh.
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1.6.4 Luwu lwgng khi nén qua khe hé

Luu lugng khéi luong khi qm qua khe hé duoc tinh nhu sau:

qm = a.&. A1/ 2. Ap. py [Kg/s]

Hay q,, = a.c. A, Z'Ap% [m3/s]

Trong do: ’

a: HE sO luu lugng

&: Hé s6 gian no

A1[m?]: Dién tich mit cat cta khe ho

Ap = p1— p2: d6 chénh ap suat trudc va sau khe ho

p1: Khdi lwong riéng ciia khong khi.

Hé sb luu luong a phu thudc vao dang hinh hoc cia khe ho va hé s6 van toc.
m = d?/D?.

o
114 /
Lis /l
1,10 /
1,08 [ —
1,06 /
sos /
1,02
s //,, e
0,98

*] 03 4 0.5 6

Hinh 1-12: Quan hé phu thudc giita hé sb luu lugng va hé sé van toc

Trong hinh 1-13 biéu dién mbi quan hé cua hé sb gidn nd &, ty s6 4p sudt sau va
trudc khe ho p2/p1 va ty soO m = d?/D? cua voi phun.

pa/ps
| i
0,96 L
H
ann
09
|| m=0,64
1] m=0,548 J M”H
0,85
7, yi un
|
08 A
=l
y [T m=0,316 :C:
b m=0 447
TT1T]
0,78 |BRNN
075 08 08 09 095 1,0
&

Hinh 1-13: Méi quan hé giira € va ty sd 4p sudt

25



1.6.5 Ton that ap suit cia khi nén

Tén that ap sudt 1a sy giam 4p suét do luc can trén duong chuyén dong cua luu
chét tir bom dén co cdu chap hanh (dong co, Xy — lanh ).Tinh toan chinh x4c ton that ap
suat trong hé théng diéu khién bang khi nén 1a van dé rat phirc tap. Ton that ap sudt cta
hé thong bao gdm:

- Ton that ap suat trong 6ng din thang.

- Ton that ap suat trong tiét dién thay doi.

- Ton thit ap suét trong céc loai van.

Céc t6n that ndy phu thudc vao cac yéu td sau:

+Chiéu dai 6ng dan

+ P06 nhan dng din

+ Tbc do dong chay+Su thay dbi tiét dién

+ Sy thay doi huéng chuyén dong

+ Trong lugng riéng, do nhot.

Néu po 12 4p suat cua hé thong, p1 14 ap suét ra, thi tong ton that duoc biéu thi bang
hiéu suat

Po—P1_Ap

1’:—:
Po Po

Hiéu ap Ap 1a tri s ton that ap suat.

Ton that ap suét do luc can cuc bd gay nén dugc tinh theo cong thuc sau
p 11N p 1
Ap = 10.&.—. 2.—[—] =10"* & —.v%2.=[b
P éng d lm? €2gv d[ar]

Trong do:
p: khéi luong riéng cua luu chat
g:gia toc trong trudng (9,81 m/s?)
v: van tdc trung binh (m/s)
& hé sb ton thit cuc bod
I: chiéu dai dng dan
d: duong kinh 6ng din.
1.7 Co sé diéu khién dién khi nén

1.7.1 CAu tric co ban cia hé thong diéu khién tw dong khi nén

KHI NEN PIEN - PIEN TU
—»| ,’fyy o quay bOI TUGNG PIEU KHIEN : ? g co dign
- Bjng co khi nén e an®) - Ding cotinh tién

A

- 1‘;;’1’1 ddo c}’”"@'i i PHAN TU PIEU KHIEN . f""g tac t‘zgzni ;a";”
»| - Phan i chuyen dou (Co cdu tdc dpng-Output ) ! g

- Van chén khong - Thyristor cong sudt




Hinh 1-14: So d chirc nang hé thdng diéu khién dién — khi nén

1.7.2 Cac phwong phap diéu khién tw dong trong hé thong khi nén
1.7.2.1 Diéukhién bang khinén v

Dua vao yéu cau dat ra cﬁa} hé thﬁpg diéL} kh@én,‘sﬁ: dur}g cac p}lén tir dua tin
hi€u, phan tr xr 1y tin hi€u va phan tr diéu khién dé diéu khién chuyén dong co cau
chap hanh.

B tugng didu khi€n

T

Bai higng ra
{tao ra sy dich chuyén)

1.5 f
_ — Cu citu chitp hanh |
.
14 A B
g T\ Y|y /‘T - I Phin 10 diéu khién I
w |
. S p R
13
'"[{)J >| — ‘ Phiin ti xi' 1§ tin hiéu

11 s 12 i T
G_m\m /Lm« 7| Phéin tif dua tin hiu I
rlo® *

Bé phén loc

Bl ® Van khoa Pai ligng vio
(Dai lidng vt Iy)
r‘f’] L Tuiing
Nguin khi Ap suiit
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1.7.2.2 Diéu khién bing dién

St dung cac van dién tir (solenoid) dé diéu khién chuyén dong cta cic co cu chip
hanh bang khi nén. Co sé thiét ké mach diéu khién hanh trinh 1a vi tri cic phan tor dwa
tin hiéu vao (cong tic, cam bién...)

Céc loai mach diéu khién qua trinh
- Mach diéu khién tuén ty.

- Mach diéu khién theo tang.

- Mach diéu khién theo nhip.

§y lanh A g4 ) ‘;y lanh B g3 4
174 1! 7 4 L . «+— Co ciu chiip hinh
/! }—r /4 }—r
. |
4 2 4 2 Ph.‘. - d.k kh-}l
an tu dicu kKhien
Y1 |7:\ /‘{}” Y2 [71\ y /;M ( Van dién tir Solenoid)
5 3 5 3
1 1
+24V 2 5 6
P A o =

Phén tir nhin tin hiéu )
STARTEY, K1 K1 Kt k) 4= (Céng tac hanh trinh, nit nhan,

cam bién...)
a8 o1

20-3

. Phin tir xir Iy tin hiéu
o i3 $ v2[7_‘}-$ ( Role, cong tac to)

Hinh 1-16: So do hé thong diéu khién bang dién
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1.7.2.3 Piéu khién biang PLC

; s
Xy lanh A “l‘ 52 Xy lanh B

H?: E’ -Ngd vao ctia PLC sé& 13 cac phan tir
dua tin hiéu ( nat nhan, cong tic hanh trinh,

v (AN 'IE}W w2 AN /{,VW cam bién,...)
¥y 6% _PLC s thay thé céc phan tir xir 1y tin
" _| hiéu ( Ro le trung gian, Ro le thoi gian,...)
-Ng ra ciia PLC s& kich vao cac phan

s tir diéu khién (solenoid, cac ro le trung gian,

transistor cong suat,...)

Hinh 1-17: So d6 diéu khién bang PLC

1.7.2.4 Piéu khién bing vi diéu khién hoic IC sd

Hé thdng diéu khién bang ro le dugc thay thé bang vi diéu khién (hodc IC s ) véi
kich thudc nho hon va voi gid thanh ré.

Céc IC s6 1a nhitng mach tich hop véi cac cong logic dé thuc hién cac chic ning
cua hé thong diéu khién.

Ng6 vao cua cac vi diéu khién( hoic IC s6) 1a nhitng phan tir dua tin hiéu (cong
tac hanh trinh, cam bién, nat nhan,...) véi dién ap
cAp vao phu hop véi dién 4p hoat dong cua IC.

Ngb ra cta vi diéu khién ( hodc 1C sd) cho
vao cac bo khuyéch dai tin hiéu (transistor, role
trung gian,...) sau d6 tac dong 1én cac dbi tuong
diéu khién ( solenoid, dong co dién,...)

7408 404 Céc vi diéu khién (hodc IC sd) s& thay thé cho
C4c phan tr xtr 1y tin hiéu

Hinh 1-18: So d6 hé thong diéu khién bang IC s
1.7.2.5 Diéu khién bing may tinh
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Hinh 1-19: So d6 diéu khién bang may tinh

Hé thong may tinh ghép ndi voi hé thong diéu khién c6 d6 chinh x4c cao, thoi gian
diéu khién va dap tng ngan, d& dang trong viéc thu thap va xi 1y tin hiéu.

Str dung IC s6 hay vi diéu khién ghép ndi véi may tinh, can soan thao mot chuong
trinh dé diéu khién bang mdt ngén ngir 1ap trinh nao dé véi cac dir lidu dé ra.
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BAI TAP BAI 1

(Bai tap nhom)

1: Tim video vé tng dung cua diéu khién khi nén ( méi nhém 3 video)

2: Dua vao 10 dic trung ctia khi nén, hiy giai thich cac ¥ trong phan Gmg dung va vu
nhuoc diém cua khi nén.

3: Xem doan phim day chuyén ty déng khi nén va théo luin dua ra quy trinh 1am viéc.

(Bai tap ung dung)
1:

C6 0,4g khi Hidro & nhiét do 27°C, ap suat 10° Pa, duoc bién d6i trang thai qua 2
giai doan: nén ding nhiét dén 4p suét ting gap doi, sau d6 cho din nd dang ap trd vé
thé tich ban dau.

a. Xac dinh cac thong s6 (P, V, T) chua biét clia ting trang thai
b. V& db thi m6 ta qua trinh bién doi ctia khéi khi trén trong hé OPV.,
Biét u=2g/mol, P,.V, = %RTl, R=8,31J/K.mol

2

Tinh toan duong kinh trong ctia dng hit va dng dy ctia bom c6 luu luong 1a 40
/min 1am viéc véi van tdc 16n nhat ¢ éng hat 1a 1.2m/s va ¢ éng day 1a 3.5m/s.
3: Mot bom khi nén ¢ thong s luu lwong 121/min va ap suét lam viéc 1a 200 bar.

1.Tinh cong suét thay lyc bom

2.Néu hiéu suat 1am viéc ctia bom 13 60% thi cong suét ctia dong co dién can thiét
truyén dong bom 13 bao nhiéu.
4: Mot vat c6 khdi luong 500 kg, sir dung ap sudt p = 8 bar. Hoi can sir dung xylanh c6
duong kinh bao nhiéu dé nang duoc vat d6?
5: Xylanh c6 dudng kinh 5 cm, sir dung ap suét p = 8 bar. Hoi xylanh d6 c6 thé nang
vat nang bao nhiéu kg?
6: Luu luong hiut cua mot may nén khi la v = 3.5 m® /phit ( Khong khi hit vao la tiéu
chuan: Tn = 273%K, p = 1.013 bar). Phai can thoi gian bao ldu dé 1am day binh chtra v6i
thé tich V =2 m? ¢6 4p suit p = 8 bar va nhiét do khi nén trong binh chtra T = 298°K?
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CAU HOI ON TAP BAI 1

Cau 1: Néu dinh nghia khi nén?

Céu 2: Diéu khién khi nén 1a gi?

Cau 3: Ung dung ctia hé théng diéu khién bang khi nén

Cau 4: Nhirng dac trung cua khi nén

Cau 5: Uu nhuge diém cta hé théng khi nén

Cau 6: Trinh bay khai niém, cac cong thire tinh ap suit, luc, cong, cong suat, luu
luong, 0 nhot dong

Céau 7: Trinh bay cong thirc cac dinh luat khi 1i tuong

Cau 8: Trinh bay déc tinh cua khi 1i tuong

Cau 9: Thé nao 13 4p suét du, ap suat tuyét doi

Cau 10: Trinh bay cong thirc phuong trinh dong chay lién tuc, phuong trinh Becnully
Cau 11: Trinh bay vé& cach tinh cc ton that ap suét trong hé thong khi nén

Cau 12: Cau tric co ban ctia mot hé théng diéu khién khi nén c6 bao nhiéu phan tir?
Cho vi du cu thé trong tirng phan tir?

Cau 13: C6 bao nhiéu phuong phap diéu khién ty dong trong hé théng didu khién khi

nén, hiy ké ra chi tiét timg phuong phap cu thé?
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BAI 2
MAY NEN KHI VA THIET BI XU LY
KHI NEN
Gioi thi¢u: .y , ‘ q . ,
May nén khi tao ra ap suat € h¢ thong khi nen lam viée, tir d6 diu khién co cau chap hanh.
Trong qua trinh st dung, can bao tri bao dudng cac thiét bi ctia hé thong thuong xuyén dé hé

thdng 1am viéc tt, hiéu qua. Bai ndy cung cip ngudi hoc c6 kién thirc chung vé cac loai may
nén khi va cac phuong phap xu ly khi nén.

Muc tiéu:

- Gidi thich dugc nguyén ly hoat dong va trng dung cta cac loai may nén.

- Phan tich dugc cac qua trinh xtr 1y khi nén.

- Rén luyén tinh chinh xac, chu doéng, sang tao va khoa hoc, nghiém tic trong hoc tap va trong
cong viéc.

2.1 May nén khi

Ap suét duoc tao ra tir may nén, & d6 nang lugng co hoc ciia dong co di¢n hoac
ctia dong co d6t trong dugc chuyén doi thanh nang luong khi nén va nhiét nang.

2.1.1 Nguyén tic hoat dong va phan loai may nén khi
a/ Nguyén tic hoat dong
- Nguyén ly thay doi thé tich

Khéng khi duoc dan vao budng chira, & d6 thé tich cta budng chira s& nho lai. Nhu
vay theo dinh luat Boy - Mariotte, 4p sudt trong budng chira s& ting 1én. Céc loai may
nén khi hoat dong theo nguyén 1y nay nhu kiéu pit - tong, banh ring, canh gat...

—r-é-ﬁ:—e:Fﬁ—h
=]
=

Mdy nén khi kitu piston Méy nén khi kiéu cdanh gat Mdy nén khi kiéu truc vit
- Nguyén ly dong nang
Khoéng khi dugc dan vao buong chura, & d6 ap suat khi nén dugce tao ra bang dong
nang banh dan. Nguyén tac hoat dong nay tao ra luu lugng va cong suat rat 1on. May
nén khi hoat dong theo nguyén 1y nay nhu may nén khi kiéu ly tam.
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Hinh 2-1: May nén khi ly tam

b/ Phan loai:

- Theo ap suit:

* May nén khi ap suat thap p <15 bar.
* May nén khi ap suét cao p =15 bar.
* May nén khi ap suét rat cao p =300 bar.

- Theo nguyén ly hoat dong:
* May nén khi theo nguyén Iy thay doi thé tich:

May nén khi kiéu pit - tong, may nén khi kiéu canh gat, may nén khi kiéu root,
may nén khi kiéu tryuc vit.

* May nén khi tua - bin:
May nén khi kiéu ly tdm va mdy nén khi theo chiéu tryc.
2.1.2 M4y nén khi kiéu pit - tong

Khong khi _

_ Khi nén
L" X4

Chu ky hot Chu ki nén va ddy

Hinh 2-2: Nguyén 1y hoat dong ciia may nén khi kiéu pit - tong

May nén khi kiéu pit - tong mot cap c6 thé hat duoc luu lwong dén 10 m3/phit va
ap suét nén tir 6 &én 10 bar. May nén khi kiéu pit - tong hai cAp c6 thé nén dén ap sut
15 bar. Loai may nén khi kiéu pit - tong mot cAp va hai cap thich hop cho hé théng diéu
khién bang khi nén trong cong nghiép. May nén khi kiéu pit - tong dugc phan loai theo
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cap s6 nén, loai truyén dong va phuong thirc 1am ngudi khi nén. Ngoai ra ngudi ta con
phan loai theo vi tri cta pit - tOng.

* Uu diém: Clng virng, hiéu suat cao, két cau, van hanh don gian

* Khuyét diém: Tao ra khi nén theo xung, thuong c6 dau, on.

2.1.3 May nén khi kiéu canh gat

Khoéng khi Hinh 2-3: Hinh anh may nén khi dugc hut vao budng hut
(trén biéu dd p - V tuong tng doan d - a). Nho roto va stato dat 1éch nhau mot khoang
léch tam e, nén khi réto quay theo chiéu sang phai, thi khong khi s& vao budng nén (trén
biéu @6 p - V tuong Ung
doan a - b). Sau d6 khi nén s& vao budng day (trén biéu do p - V twong tng doan b - ¢).

Luu lugng tinh theo cong thirc sau:

oM

Q, = E’{:-/LE
Trong do:
o [m]: Chiéu day canh gat.
Z: SO canh gat.
n(v/ph): Sé vong quay roto.
h: Hiéu suit.
e[m]: b lech tam.
D[m)]: BPudng kinh stato.
b[m]: Chiéu rong canh gat.
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Budng hat

T 00
< p
e , R—
Do léch tam tudng doi: e= £ = :
R R
Hinh 2.4

Nguyén 1y hoat dong may nén khi kiéu canh gat
*Céu tao may nén khi kiéu canh gat mjt cap

CAu tao mdy nén khi kiéu canh gat mot cp (hinh 2.4) bao gém: than may (1), mat
bich than may, mat bich truc, réto (2) lép trén truc. Truc va réto (2) la'ip léch tam ¢ so
v6i banh dan chuyén dong. Khi réto (2) quay tron, dudi tac dung cua luc ly tim cac canh
gat (3) chuyén dong tir do trong céc rinh & trén roto (2) va dau cac canh gat (3) twa vao
banh dan chuyén dong. Thé tich gidi han giita cac canh gat s& bi thay doi.

Nhu vay qua trinh hat va nén duogc thyc hién. DPé lam mat khi nén, trén than may
6 céc ranh dé dan nudc vao 1am mat. Banh dan duoc boi tron va quay tron trén than
may dé giam b6t sy hao mon khi dau cac canh tya vao.

@1‘:::\‘\"{ \’ ;
N
YA
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Hinh 2-5: My nén khi kiéu canh gat 1 cp

* Uu diém: két ciu gon, may chay ém, khi nén khong bi xung

* Khuyét diém: hiéu suat thap, khi nén bi nhidém dau.
2.1.4 May nén khi kiéu truc vit

May nén khi kiéu truc vit hoat dong theo nguyén Iy thay ddi thé tich. Thé tich
khoang trong giita cac ring sé thay d6i khi truc vit quay. Nhu vdy sé tao ra qua trinh hut
(thé tich khoang tréng ting 1én), qua trinh nén (thé tich khoang tréng nho lai) va cudi
cung 1a qua trinh day.

May nén khi kiéu truc vit gdm c6 hai tryc: truc chinh va truc phy. S6 ring (s6 dau
mdi) cia tryc xac dinh thé tich lam viéc (hat, nén). S6 ring cang 16n, thé tich hit nén
clia mot vong quay sé giam. S6 ring (s6 ddu moi) cia truc chinh va truc phy khong bang
nhau s& cho hiéu suét tét hon.

Huit

Hinh 2-6: Nguyén 1y hoat dong may nén khi kiéu truc vit
* Uy diém: khi nén khong bi xung, sach; tudi tho vit cao (15.000 dén 40.000 gi0);
nhé gon, chay ém.

* Khuyét diém: Gi4 thanh cao, ty s6 nén bi han ché.
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Déng khi nén
(; 2 =

L///q D4u béi tron dugc 1am ngudi

Hin hop diu
vl khi nén .~

Ro - le nhiét |
Ddu bi nung néng

Hinh 2-7: So d6 hé théng may nén khi kiéu truc vit ¢ hé thong dau bdi tron.

2.1.5 May nén khi kiéu Root

May nén khi kiéu Root gdm c6 hai hodc ba canh quat (pit - tong c¢6 dang hinh s6
8). Céc pit-tong d6 dugc quay dong bo bang b truyén dong & ngoai than may va trong
qué trinh quay khong tiép xtc véi nhau. Nhu vay kha nang hat ciia may phy thudc vao
khe hé gitta hai pit - tong, khe ho giita phan quay va than may.

May nén khi kiéu Root tao ra ap suit khong phai theo nguyén 1y thay dbi thé tich,
ma c6 thé goi 1a su nén tir dong phia sau. Piéu d6 c6 nghia 1a: khi roto quay duoc 1 vong
thi van chua tao duoc ap suat trong budng day, cho dén khi roto quay tiép dén vong thir
2, thi dong luu lugng d6 day vao dong luu luong thir 2, voi nguyén tic nay tiéng on sé
tang lén.

| Bufing hat

I Bufng ddy

Hinh 2-8: Nguyén 1y hoat dong may nén khi kiéu Root

* Uu diém : khi nén khong bi xung, sach, khi nén tao ra it bj xung va khong bi
nhiém dau, chay ém.
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* Khuyét diém : Gia thanh cao, ¢ d6 mon giira cic ring va rinh, ty s nén bi han

ché.

2.1.6  May nén khi kiéu tua bin

La nhitng may nén khi dong lién tuc, dac biét co luu lugng 16n, gém hai loai doc
tryc va hudng tim. Tc do ciia dong chay cua khi rat 16n, c6 thé ting téc bang cach ting
s6 luong canh turbin.

* Uu diém : khi nén c6 chat luong tbt, cac ring trén stato di dong cho phép chinh
duoc luu lugng, tudi tho cao va it doi hoi bao tri, hiéu suit cao

* Khuyet diém . Két cau phuc tap, kho di€u chinh, 1am viéc ¢ van toc cao do do rat
nhay v&i mon, kho di€u chinh.

. Canh gqt haigng kinh

Hinh 2-9: Nguyén 1y hoat dong ctia may nén khi kiéu tuabin

2.2 Thiét bi xir Iy khi nén
2.2.1 Yéu ciu vé khi nén

Khi nén dugc tao ra tir nhitng may nén khi chira dung rat nhiéu chét ban theo ting
mitc d6 khac nhau. Chét ban bao gém bui, hoi nudc trong khong khi, nhitng phan tir
nho, cin ba cta dau boi tron va truyén dong co khi. Khi nén khi mang chét ban tai di
trong nhing ong dan khi s& gay nén sy an mon, ri sét trong dng va trong cac phan tir ciia
hé théng diéu khién. Vi vay, khi nén dugc sir dung trong hé thong khi nén phai duge xir
Iy. Tuy thudc vao pham vi str dung ma xac dinh yéu ciu chat luong cua khi nén twong
g cho ting truong hop cu thé.

Céc loai bui ban nhu hat bui, chat cin b ciia dau boi tron va truyén dong co khi
duge xir 1y trong thiét bi goi 1a thiét bj 1am lanh tam thoi, sau d6 khi nén duoc dan dén
binh ngung tu hoi nuéc. Giai doan nay goi 1a giai doan xir 1y tho. Néu thiét bi xur 1y giai
doan nay tot thi khi nén co thé duoc sir dung cho nhiing dung cu ding khi nén cam tay,
nhiing thiét bi 46 g4 don gian. Khi str dung khi nén trong hé thong diéu khién va mot sb
thiét bi dac biét thi yéu cau chat luong khi nén cao hon.

Hé thdng xir 1y khi nén dugc phan thanh 3 giai doan :

- Loc thé: dung bd phan loc bui thd két hop vé1 binh ngung tu dé tach hoi nude.
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- Phuong phép sy kho: dung thiét bi siy kho khi nén dé loai bo hau hét luong
nudc 1an bén trong. Giai doan nay xur 1y tity theo yéu cau sir dung cuia khi nén.

- Loc tinh: loai bé tat ca cac loai tap chét, ké ca kich thude rat nho.

Giai doan mr 1 khi nén

Loc thd S&y kh3 Loc tinh
| | | | | | | | |
Lam lanh Tach mréc Nerng tu Hiép thu B3 loc Cum bac

L L dudng

Loc chit ban Siy khé Hip thu khé .

> : . : Béoloc
Loc bui bing chat bang chat Didn chinh i ekt
lim lanh lam lanh

Bé tra dau
Hinh 2-10: Cac giai doan xt ly khi nén

2.2.2 Cac phuwong phap xir ly khi nén

Trong nhiing lanh vuc doi hoi chat lwong khi nén cao, hé thong xir Iy khi nén duoc
phan ra lam 3 giai doan:
a/ Loc tho:

Khi nén dugc lam mat tam thoi khi tir trong méy nén khi ra dé tach chat ban.

Sau d6 khi nén dugc dua vao binh ngung tu dé tach hoi nudc. Giai doan loc tho 1a
giai doan can thiét nhat cho van dé xur 1y khi nén

b/ Phwong phap siy khé: .
- Binh ngung tu l1am lanh bang khong khi:

Khi nén dugc dan vao binh ngung tu. Tai day khi nén s€ dugc lam lanh va phén
16m luong hoi nude chira trong khong khi s€ duge ngung tu va tach ra.

Lam lanh bé’mg khong khi, nhi¢t do khi nén trong binh ngung tu s€ dat dugc trong
khoang tir 30°C dén 35°C. Lam lanh bing nuée (nude lam lanh c6 nhiét do 1a 10°C) thi
nhi¢t do khi nén trong binh ngung tu s€ dat duoc la 20°C

40



Binh ngung tu:

1/Van an todn.

2/. Hé thdéing 6ng dan nutc lam lanh.
3/, Bubng nudc lam lanh vao

4/ Khi nén sau khi dugc lam lanh.
h/. Tach nudc chi@a trong khi nén.

6/. Nudc lam lanh di ra.

7/ Khi nén dugc dén vao.

) ] I-‘I‘Inh 2-11: Nguyén 1y hoat dong cia binh ngung tu
- Thiéet bi say kho bang chat lam lanh:

Nguyén 1y ciia phuong phap say kho bang chat 1am lanh 1a: khi nén di qua bo phan
trao doi nhiét — khi. Tai day, dong khi nén vao sé dugc lam lanh so bd béng dong khi
nén da duoc sdy kho va xir 1y tir bd ngung tu di lén.

Sau khi dugc lam lanh so bg, dong khi nén vao bd phan trao doi nhiét khi — chat
lam lanh. Qua trinh lam lanh s€ dugc thuc hién b’fmg cach cho dong khi nén chuyén dong
dao chiéu trong nhimg dng dan. Nhiét do hoa swong tai day 1a 2°C. Nhu vay luong hoi
nudc trong dong khi nén vao sé dugc ngung tu.

Dau, nudc, chat ban sau khi dugc tach ra khoi dong khi nén s& dugc dua ra ngoai
qua van thoat nudc ngung tu tu dong (4). Dong khi nén dugc lam sach va con lanh s€
dugc dua dén b phan trao déi nhiét (1), dé nang nhiét d6 1én khoang tir 6°C dén 80°C,
trude khi dua vao st dung.

Chu ky hoat dong cua chat lam lanh dugc thuc hién bﬁng may nén dé phat chét
lam lanh (5). Sau khi chit lam lanh duoc nén qua may nén, nhi¢t do s€ tang 1€n, binh
ngung tu (6) s& c6 tac dung lam ngudi chat 1am lanh d6 bang quat gi6. Van diéu chinh
lwu luwong (8) va role diéu chinh nhiét d6 (7) ¢6 nhiém vu diéu chinh dong luu luong
chit 1am lanh hoat dong trong khi c6 tai, khong tai va hoi qué nhiét.

1/ BO phan trao dfﬁ nhigt Khi - khi

2/. BO phén trao dbi nhiét Khi - Chit lam lanh
3/. B0 phin két tla

4/ Van thodt nudc ngung tu tu ddng

b/. May nén clia bd phdn lam lanh

6/. Binh ngung tu

7/. Ro le diéu chinh nhiét do

8/. Van diéu chinh lw lugng chat lam lanh

N pheemy
Y e ¥ e

‘:ifs-

e
x(l
L

Hinh 2-12: Say kho bang chit 1am lanh
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- Thiét bi say khé bang hap thu

* Qua trinh vat ly

Chat sdy khé hay goi 1a chat hdo nudc s& hap thy luong hoi nudc & trong khong
khi &m. Thi€t bi gdm 2 binh. Binh thir nhat chira chat say kho va thuc hién qua trinh hit
am. Binh thtr hai tai tao lai kha ndng hap thu cua chat say kho. Chat say kho thuong
duoc su dung : silicagen Si02, nhiét do diém suong —500C; tai tao tur 120°C dén 180°C.

Qua trinh sdy khd

— R _
Knhi nén i pmaneanee Kni nen dugc sdy kho
may nén ra éﬁﬁ ﬁ%

Chat sdy kho
Qua trinh tai tao

AT AT AT AT T AT,
AT ALY LY

g AT

e

—

Khi nong bao hoa

m—

& Khi nong

L]

=%
L

HH

T
1)
RN

SERRRIE

i

Hinh 2-13: Say kho bang hép thy

E
i

]
F
i

* Qua trinh hoa hoc:

Thiét bi gdm 1 binh chtra chat hap thy (thudng dung 12 NaCl). Khong khi am duoc
dua vao cira (1) di qua chét hap thy (2). Lugng hoi nudc trong khong khi két hop voi
chat hap thu tao thanh giot nude ling xudng day binh. Phan nudc ngung tu dugc dan ra
ngoai bang van (5). Phan khong khi kho sé& theo cira (4) vao hé thng.

Hinh 2-14: Say kho bang hoa chat

2.2.3 Boloc

Trong mdt s6 lanh vye, vi du: nhitng dung cu cam tay sir dung truyén dong khi
nén, nhirng thiét bi, do ga don gian hoac mot sb hé théng diéu khién don gian dung khi
nén... thi chi can st dung moét bo loc khong khi. B loc khong khi 1a mdt to hop gém 3
phﬁn tir: van loc, van diéu chinh ap suét, van tra dau.
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Van diéu chinh ap

Van loc

Hinh 2-15: B0 loc

a/ Van lgc

Van loc ¢6 nhiém vu tach cac thanh phén chit ban va hoi nudc ra khoi khi nén.
C6 hai nguyén ly thuc hién:
- Chuyén dong xody cta dong ap suat khi nén trong van loc.

- Phén tir loc xdp 1am bang cac chit nhu: vai day kim loai, gidy thim wét, kim loai

théu két hay 1a vat liéu tong hop.

Khi nén s€ tao chuyén dong xoay khi qua la xo0dn kim loai, sau d6 qua phén tr loc,
tiy theo yéu cau chat lugng cua khi nén ma chon loai phén tir loc c6 nhitng loai tir 5 pm
dén 70 um. Trong truong hop yéu cau chat luong khi nén rat cao, vat liéu phﬁn tr loc
duogc chon 12 soi thuy tinh ¢ kha ning tach nudc trong khi nén dén 99%. Nhitng phan

tir loc nhu vay thi dong khi nén s& chuyén dong tir trong ra ngoai.

La chdn kim loai )
Phdn tr loc L : ; Van khong cé cita xd nudc
Tdm ngdn cach _ ’ -
— ﬁ Van lpc ¢é cita xd nuge
i"“ béng tay
Phan chia nuc '/
) ¥ ] Van lpc cé cita xd nude
Phdn xa nudc Tu djng

Hinh 2-16: Nguyén 1y 1am viéc cua van lgc va ky hiéu

b/ Van diéu chinh ap suét
Van diéu chinh ap suét c6 cong dung giit cho ap suit khong dbi ngay ca khi co su
thay d6i bat thuong cua tai trong 1am viéc & phia dudng ra hoic su dao dong cua ap suat
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dudng vao. Nguyén tic hoat ddng ctia van diéu chinh 4p suat (hinh 2-16): khi diéu chinh
tryc Vit, tirc 1a diéu chinh vi tri cta dia van, trong trudng hop ap suit ctia duong ra ting
1én so voi 4p suat duge diéu chinh, khi nén s& qua 15 thong tac dung 1én mang, vi tri kim
van thay ddi, khi nén qua 15 xa khi ra ngoai. Pén khi 4p suat & dudng ra giam xudng
b@ing Vo1 ap suét dugc diéu chinh, kim van tré vé vi tri ban dau.

Khi nén vao % Khi nén ra
— - jl% N

. ___.w" " ™)
Kim van— 72~ LB thong
— VY \~ T Mang Ky higu

L e ~ Y THE

B xo - -
\Clla x& khi , ,

a/. L b/, L]
True vit diéu ]
chinh lue I xo — b/. Van difu chinh ap suft co cla xd khi

{ K )

Hinh 2-17: Nguyén Iy hoat dong ctia van diéu chinh ap suat va ky hiéu
¢/ Van tra dau
Dé giam luc ma sat, sy 4n mon va su ri sét cta cac phan tir trong hé théng diéu
khién bing khi nén, trong thiét bi loc ¢6 thém van tra dau. Nguyén tac tra dau duoc thuc
hién theo nguyén 1y Ventury: (hinh 2-17).

Hinh 2-18: Nguyén 1y tra dau Ventury
Theo hinh 2-17: diéu kién dé dau c6 thé qua éng Ventury 1a d6 sut ap p phai 16n
hon ap suét cot dau H. Pham vi tra dau phu thudc vao nhiéu yéu td, trong do6 co luu
lugng cua khi nén.
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BAI TAP BAI 2
( Bai tap nhom)

1: V& ciu tao va trinh bay nguyén 1y hoat dong ctia may nén khi kiéu pit-tbng 2 cép.

|I\)

: Tim hinh anh, video vé ciu tao hoat dong cua 4 loai may nén khi da hoc

w

: So sdnh 4 loai may nén vé cau tao, nguyén 1y hoat dong, uu nhuoc diém.

D

: Tim hiéu nguyén 1y ventury, ing dung ventury vao hé thong cong nghiép vi du loc

bui.

5: Hoat dong nhom chuén bi cho budi hoc tiép theo: Tim bang ky hiéu day du cac phan
tir cua hé théng khi nén (Go1 y: Tim hinh dnh hodc tép tin c6 dinh dang *.pdf, *.doc v&i
tir khoa ““ Pneumatic Symbol”’)

CAU HOI ON TAP BAI 2
Cau 1: Phan loai may nén khi theo &p suat va theo nguyén 1y hoat dong
CAau 2: Mo ta cau tao, nguyén 1y hoat dong ciia May nén khi kiéu pit-téng
Cau 3: M6 ta cdu tao, nguyén 1y hoat dong ctia May nén khi kiéu canh gat
Cau 4: M6 ta cdu tao, nguyén ly hoat dong ciia May nén khi kiéu tryc vit
CAau 5: M6 ta cdu tao, nguyén 1y hoat dong ctia May nén khi kiéu Root

Cau 6: Tai sao khi nén phai duoc xtr 1y? Chtrc nang cua hé théng xu 1y khi nén ? Céc
giai doan cua qua trinh x1r 1y khi nén.

Cau 7: Trinh bay cac phuong phap say kho khi nén.
Cau 8: Ciu tao ctia bd loc. Cau tao, ky hiéu va nguyén 1y chirc ning cta van loc
Cau 9: Chirc ning va ky hiéu cua van diéu ap

Cau 10: Chirc nang va ky hiéu cta van tra dau

45



BAI 3
THIET BI PHAN PHOI VA CO CAU CHAP
HANH

Giéi thigu: q o
H¢ thong phan phoi khi nén c¢6 nhiém vu chuyén khong khi nén tir noi san xuat dén noi tiéu thu
vi du nhu van, dong co khi, Xy — lanh khi...Bai nay cung cap cho ngudi hoc kien thuc ve thict
bi phan phoi khi nén va co cau chap hanh trong h¢ thong khi nén.
Muc tiéu:
- Nhén biét va van hanh duoc thiét bj phan phdi khi nén.
- Lip dat va van hanh co cau chap hanh.
- Rén luyén tinh chinh xac, chu doéng, sang tao va khoa hoc, nghiém tic trong hoc tap va trong
cong viéc.
3.1 Thiét bi phan phdi khi nén

Hé thong phan phdi khi nén c6 nhiém vu chuyén khong khi nén tir noi san xuat
dén noi tiéu thu, dam bao ap suat p va luu lugng Q va chét lwong khi nén cho cac thiét
bi 1am viéc, vi du nhu van, dong co khi, Xy — lanh khi...Truyén tai khong khi nén duoc
thuc hién bang hé théng 6ng dan khi nén, cha ¥ ddi véi hé théng 6ng dan khi c6 thé 1a
mang dudng dng dugc lip rap cb dinh (trong toan nha may) va mang duong éng lap rap
trong timg thiét bi, trong timg may mo ta ¢ hinh 3-1.

Bé nghiéng duimg éng 1-2%
~ 4

K
Binh trich Thiét bi loc
Binh trich chila trung gian
chita chinh
Mdy nén khi N /
\ Bink Binh trich chita cho 1
\ tnh ngung thidt bj, mdy
tu hoi nudc
\ Van xd nuoc

Hinh 3-1: Mang duong 6ng
3.1.1 Binh trich chira
a./ Binh nhan va trich khi nén

Binh trich chtra khi nén c¢6 nhiém vu cin bang ap suat khi nén cua may nén khi

chuyén dén, trich chira, ngung tu va tach nudc trude khi chuyén dén noi tiéu thy.
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Kich thuéc cua binh trich chira phu thudc vao céng suat ciia may nén khi, cong
sudt tiéu thy ciia cac thiét bi sir dung va phuong phap sir dung khi nén.

Binh trich chira khi nén c6 thé dat nam ngang, nam dung. Pudng ong ra cua khi
nén bao gid cling nam ¢ vi tri cao nhat ctia binh trich chira.

—=Bidng Khi nén vao

— t = Bludng khi nén ra

® 9 |

[

Hinh 3-2: Pudng dng khi nén

a.

3.1.2 Mang duong ong
Puong ong dan khi nén c6 duong kinh trong vai milimet tré 1én. Ching dugc lam
bé“mg cac vat liéu cao su, nhua hoac kim loai.

Thong sb co ban kich thude 6ng (dudong kinh bén trong) phu thudc vao: van tdc
dong chay cho phép, ton that ap suat cho phép, 4p suat lam viéc, chiéu dai 6ng, luu
luong, hé sb can tré dong chay va cac phu kién ndi éng.

- Luu luong: phu thudc vao van tbe dong chdy. Van tbe dong chay cang 16n, ton
that ap suit trong ng cang 1on.

- Van tdc dong chay: van téc dong chay ctia khi nén trong 6ng din nén chon 1a tir
6 + 10 m/s. Van tdc ctia dong chay khi qua cac chd luon cua ciia 6ng hodc ndi dng, van,
nhirng noi c6 tiét dién nho lai s& ting 1én, hay van tdc dong chay s& tang 1én nhit thoi
khi céac thiét bj hay may moc dang van hanh.

- Ton thét ap suat: t6t nhat khong vuot qua 0,1 bar. Thuc té sai s6 cho phép dén
5% ap sudt lam viéc. Nhu vay ton that ap suat 1 0,3 bar 1a chip nhan duoc véi ap suit
lam viéc 1a 6 bar.

- Hé s6 can dong chay: khi lvu lwong khi di qua cac chd ndi khép, van, khiic cong
s€ gay ra hién tugng can dong chay.

* Cach lap rap mang dudng dng: Mang duong 6ng lap rap cd dinh thudng lap theo
kiéu dan vong.
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Lép rap mang duing éng theo
kify vong tron

Hinh 3-3: Hé thdng lap rap mang duong ng theo kiéu vong tron

3.2 Co ciu chip hanh

Co cau chap hanh c6 nhiém vu bién ddi nang lugng khi nén thanh ning luong co
hoc. Co cau chip hanh c6 thé thyc hién chuyén dong thang (xy — lanh) hodc chuyén
quay (dong co khi nén). Can pit — tong tao ra luc day F duoc tinh bang tich ctia dién tich
bé mit pit — tong A va ap suat trong xy — lanh p.

3.2.1 Xy-lanh
3.2.1.1 Xy -lanh tac dong don
Ap lyc tac dong vao xy — lanh don chi c6 & mét phia, phia nguogc lai do 16 xo tac
dong hay do ngoai luc tac dong. Luc tdc dong 1én pit — tong duogc tinh theo cong thirc:
F.=Ap.—-Fp-Fr

Trong dé:

F. [daN]: Lifc tic déng 1én pit — téng.
A="2" rem¥:  Dién tich pit — tong.

D [cm]: Bwrding kinh pit — téng,

p. [bar]: Ap suft khi nén trong xy — lanh,

Fr [bar]: Luc ma sat, phu thudc vao chat lugng bé mit gitra pit - tbng va xy — lanh,
van toc chuyén dong pit — tong, loai vong dém. Trong trang thai van hanh binh thuong,
luc ma sat Fr= 0,15 A.p

Fe [bar]: Luc 10 xo.

Xy — lanh tac dong don duoc sir dung cho thiét bi, dd ga kep chi tiét.
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Hinh 3-4: Ky hi¢u xy — lanh tac dong don
3.2.1.2 Xy -lanh mang
Nguyén ly hoat dong ctia xy — lanh mang cling twong tu nhu xy — lanh tac dong
don. Xy — lanh mang kiéu cudn c6 khoang chay 16n hon xy — lanh mang kiéu hop.
Do khoédng chay cua pit — tong nhé (I6n nhat = 80 mm), xy — lanh mang dugc st
dung trong diéu khién 6 t6 (diéu khién phanh, ly hop ...), trong cong nghiép hoa chat.

a/ ¥y lanh mang kifu cudn b/ ¥y lanh mang kifu hap
Hinh 3-5: Xy- lanh mang

3.2.1.3 Xy — lanh tac dong hai chiéu (xy — lanh tiac dong kép):

Nguyén tic hoat dong ctia xy — lanh tac dong kép 1a 4p suét khi nén duoc dan vao
ca hai phia xy — lanh.
3.2.1.4 a./ Xy - lanh tic dong kép khong c6 giam chan.

1=

Ky higu chung

=

Ky higu theo yéu ciu dic bigt
Hinh 3-6: Xy —lanh tac dong kép khong c¢6 giam chan
3.2.1.5 b./ Xy — lanh tac déng kép c6 giam chin
Nhiém vu ctia co cau giam chéan 14 ngin chan su va dap cta pit — tong vao
thanh xy — lanh & vi tri cubi khoang chay. Nguyén 1y hoat dong cua xy — lanh tac
dong kép c6 giam chan cudi khoang chay. Nguoi ta dung van tiét luu mot chiéu
dé thuc hién nhiém vu giam chén.
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Hinh 3-7: Xy — lanh tac dong kép c6 giam chén cudi hanh trinh
3.2.2 Dong co khi nén

Pong co khi nén 13 co cau chap hanh, c6 nhiém vy bién doi thé nang hay dong
nang ctia khi nén thanh co ning (chuyén dong quay).

Pong co khi nén ¢ nhitng uu diém sau:

- Piéu chinh don gian s6 vong quay va moment quay.

- Pat duoc sb vong quay cao va diéu chinh vo cp.

- Kho xay ra hu hong khi lam viéc trong tinh trang qua tai.

- Gia thanh bao dudng thap.

Tuy nhién dong co khi nén c6 nhitng khuyét diém sau:

- Gia thanh nang lugng cao (khoang 10 1an so véi dong co dién).

- S6 vong quay phu thudc qua nhiéu khi tai trong thay doi.

t

Pong co quay mot chiéu Bdng cd quay hai chiéu

Hinh 3-8: Ky hi¢u dong co khi nén
3.2.2.1 Dong co banh rang

- X4y ra tiéng 6n 16n khi x4 khi.

DPong co banh ring duoc chia ra lam ba loai: Pong co banh ring thing, dong co
banh rang nghiéng va dong co banh rang chir V. Bong co banh rang thuong cé cong
suat dén 59 kW véi ap suat 1am viéc dén 6 bar va moment dat dén 540 Nm.
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Hinh 3-9: Bong co banh riang
3.2.2.2 Dong co truc vit
Hai truc quay ctia dong co truc vit c6 bién dang 16i va bién dang 16m. S6 ring cua
mdi tryc khac nhau. Piéu kién dé hai truc quay an khép 1a hai truc phai quay dong bd.

e
_f p— T

N
177 /

Hinh 3-10: Bdng co truc vit

3.2.2.3 Dong co canh gat

s 2
. -/ 7 - -—i 1/. Clta ndi khi nén vao
4 / —_— 2/. Ranh vang
7 \ ; %{ e 3/. LB din khi nén vao
' = 4/, Rb to
k‘\ Y I 5/ Canh pat
% \\\\na\\ /e & 6.:. al;.ﬂﬂg '
//,,_ ’ VAN 7. LB ddn ko
A, HE A 8/ L& din khi nén thodt ra
T
T8

Hinh 3-11: Bdng co canh gat
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BAI TAP BAI 3
1: Tim doan phim vé hoat dong ctia Xy — lanh tac dong don, tic dong kép, xy-lanh quay
bang thanh ring.

Go1 y: cylinder : xy lanh, single acting cylinder, double acting cylinder, gear ( rang)
quay: rotate- rotary

2: Tim hiéu hoat dong cua xy- lanh khong c6 can pit-tdng, xy- lanh nhiéu vi tri diéu
chinh, xy — lanh véi pit - tong rong.

CAU HOI ON TAP BAI 3
Céu 1: Trinh bay nhiém wvu, vi tri ga dat cua binh chira khi nén. Kich thudc cua binh
chtra phu thudc vao cac yéu to gi?

Cau 2: Puong ong thong thuong lam bang vat liéu gi. Trinh bay cac thong sd co ban
ctia kich thuéc duong 6ng.

Cau 3: Néu nhiém vu ciia co ciu chap hanh. Trinh bay cong thuc tinh lyc tac dung lén
pit - tong (luc day ra, luc thut vao)

Cau 4: Trinh bay ciu tao, nguyén Iy hoat dong, (mg dung, ky hiéu cia
a. Xy — lanh tac dong don
b. Xy — lanh tac dong kép c6 giam chin, khong c6 giam chan.
c. Xy — lanh quay bang thanh ring
d. Xy — lanh mang
Cau 5: Trinh bay nhiém vu ctia dong co khi nén va wu nhuge diém cua chung.

Cau 6: Trinh bay ciu tao cta cac loai dong co sau: dong co banh ring, dong co truc vit,
dong co canh gat, dong co pit-tong hudng kinh, dong co pit-tong doc truc, dong co
turbine, dong co mang.

Cau 7: So sanh vu nhuoc diém cua dong co khi nén va dong co dién.
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BAI 4
CAC PHAN TU TRONG HE THONG
PIEU KHIEN

Gioi thi¢u:

Van ddo chidu 1a phan tir khong thé thiéu trong cac hé thong khi nénBai nay cung cép cho nguoi
hoc kién thirc vé nguyén 1y hoat dong cia van dong thoi rén luyén cho nguoi hoc k¥ nang lap
dat van hanh mach khi nén co ban.

Muc tiéu:

- Gidi thich dugc nguyén 1y hoat dong cta cac loai van.

- erlp dat va van hanh duoc cac loai van.

- Lip dat va van hanh dugc cac loai cam bién khi nén va phan tir chuyén doi tin hiéu.

- Rén luyén tinh chu déng, tu duy khoa hoc, nghiém tlc trong hoc tap va trong cong viéc.

4.1 Khai niém
Mot hé théng diéu khién thuong bao gom it nhat 1a mot mach diéu khién gom co
cac phan tir dugc mod ta nhu sau

Phén tif dua tin higu CO Cdu chdp hanh
/ Phdn tif dua tin higu

w

e AN [

A

\ Phdin tif xif Iy tin higu

VAN 2

“ Phén 1l didu khié

—

Phdn tir dua tin hiéu

Hinh 4-1: CAu tric ciia mach diéu khién va cac phan tir
- Phan tir dua tin hi¢u

Phan tir nay 1a phan tr dau tién cua mach di€u khién c6 nhiém vu nhan nhiing gia
tri cia dai lugng vat 1y nhu 1a dai lugng vao. Vi du: Cong tac, nit bam, cong tac hanh
trinh, cac cam bién.

- Phén tir xir 1y tin hiéu
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Phan tur nay c6 nhiém vu xu 1y tin hiéu nhan vao theo mét qui tac logic xac dinh,
lam thay doi trang thai ctia phan tir diéu khién. Vi du: van déo chiéu, van tiét luu, van
logic OR hoac AND...

- Phin tir diéu khién

Diéu khién dong ning luong (luu luong) theo yéu cau 1am thay doi trang thai cta
co cau chap hanh. Vi du: van dao chiéu.

- Co cAu chip hanh

Phan tir nay c6 nhiém vu thay doi trang thai cua d6i teong diéu khién, d6 1a dai
luong ra cia mach diéu khién. Vi du: xylanh, dong co, b bién d6i ap luc ...

4.2 Van dao chiéu

Van d4o chiéu ¢6 nhiém vy diéu khién dong niang luong khi nén bang cach déng
mo hay chuyén doi vi tri dé thay d6i hudng di ciia dong ning luong.
4.2.1 Nguyén ly hoat dong

Nguyén 1y hoat dong ctia van dao chiéu (hinh 4.2): Khi chua c6 tin hiéu tic dong
vao cira (12) thi ctra (1) bi chin va cira (2) ndi vé6i ctra (3). Khi c6 tin hiéu tac dong vao
ctra (12) nong van s& dich chuyén vé phia bén phai, ctra (1) ndi véi cira (2) va ctra (3) bi
chan. Truong hop tin hi€u tac dong vao cua (12) mat di, duéi tac dong cua luc 10 xo,
nong van tré vé vi tri ban dau.

‘ Khi nén di ra Than van

L7777

Tin higu tac ddng

| M ) Nong van
- b A % %-—--.H L0 X0

NGi véi ngudn khi nén .~ |

o’
/

‘ XA khi
Hinh 4-2: Nguyén 1y hoat dong ciia van dao chiéu

4.2.2 Ky hiéu van ddo chieu
Su chuyén doi cua nong van dugc biéu dién bang cac 6 vudng lién nhau véi cac
chit cdio, a, b, c... hay cac s0 0, 1,2....hinh 4.3
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Vi tri “khong” duoc ky hi¢u 1a vi tri ma khi van chua c6 tac dong cua tin hiéu ngoai
vao. Déi voi van ¢6 3 vi tri, thi vi tri o & gifta , ky hi¢u “0” 1a vi tri “khong “. i voi
van c6 hai vi tri, thi vi tri “khong* co thé 1a vi tri “a” hodc “b”, thong thuong thi vi tri
bén phai “b” 1a vi tri “khong . Bén trong 6 vudng ciua mdi vi tri 1a cac duong thang c6
hinh mili tén, biéu dién chuyén dong ctiia dong khi nén qua van. Truong hop dong bi
chin duoc biéu dién bang diu gach ngang

Ky hiéu chuy&n dfi nong van

Bng din_
AN 0 ddn_
a/. Van dio chifu 3/2 I]]I
S8 vi tr b/. Van ddo chifu 4/3
S0 cira

Ky higu va t&n goi van ddo chifu

2(A) 4(B)
Cla ndi diéu khién 14(Z) —-[SIIZ Cita nidi digu khifn 12(Y)

Clra xd khi khdng cd mdi " ANgi voi noufin khi nén 1(P)
nfii cho Bng din 3(R)

Hinh 4-3: Ky hiéu cac ctra ndi ciia van dao chiéu
[T]1Z] Van ddo chiéu2/2 [[iX] Van dao chifu 4/

I\ Van dao chigu3/2 [T Z] Van dao chiéu 5/2

Hinh 4-4: Céc loai van déo chiéu

4.2.3 Tin hi¢u tac dong

Néu ky hi¢u 16 xo nam ngay phia bén phai cia ky hi¢u van ddo chi€u, thi van dao
chiéu d6 co vi tri “khong”, vi tri d6 1a 6 vudng phia bén phai cua ky hi¢u van ddo chicu
va dugc ky hiéu “0”. Di€u do c6 nghia la khi nao chua c6 tac dong vao nong van, thi 1o
xo0 tac dong gilr vi tri d6. Tac dong phia do1 dién cua van, vi du: tin hi¢u tdc dong bang
co, bang khi nén hay bang dién gitr 6 vudng phia bén trdi cua van va dugc ky hiéu “1”.
Sau day la so d6 bicu dién céc loai tin hiéu tac dong 1én nong van dao chiéu.

a. Tac dong bang tay

= Ky higu nut nhdn tng quat
e Nut bdm
H— Tay gat
H __ Ban dap
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b. Téc dong bang co

= Pidudo
o= Ci chdn bing con ldn, tac dong hai chiéu

& Cii chdn bang con I4n, tac dong mot chiéu .
W Lo o C. Tac dong bang

=+ Nt nh&n co ranh dinh vi khi nén
b Truc tifp béing dong khi nén vao

—a[ Truc ti€p bdng dong khi nén ra

B _ Truc tiép bang dong khi nén vao vdi
_H:I:K] duting kinh 2 diu nong van khac nhau

—5 Gian ti#p bing dong khi nén vao qua van phu tro

—f] Gian ti€p biang dong khi nén ra qua van phu trg
d. Téc dong bang nam cham dién

- Tnic tigp

] Biing nam ch4m dién qua van phu trg
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{ chi€u c6 vi tri “0”

4.2.4 Van dao
duy tri)

( khéng
Van dao chiéu
loai van néu khéng c6 tin hiéu tic dong thi van chi dimg ¢ mét vi tri duy nhat ( dbi véi
van c6 hai vi tri thi thuong 1a vi tri b, loai van c6 3 vi tri thi vi tri *“ khong” nam & 6
vuong ¢ gitra).
4.2.4.1 Van dao chiéu 2/2 tac dong trwe tiép bing khi nén

c6 vi tri “khong” 1a

-Nguyén ly hoat dong: Van co 2 cwea 1(P), 2(R); hai vi tri 0 va 1. Tai vi tri "khong", cua
1va 2 bi chan. Khi c6 tin hiéu khi nén 12 tac dong, tir vi tri 0 van sé duoc chuyén sang
vi tri 1, cira 1 néi véi cira 2. Khi madt tin hiéu tdc dong van tro vé vi tri 0 dudi tdc dong
cua lyc 10 xo.

4.2.4.2 Van dao chiéu 3/2 tac dong bang khi nén

=AM

1 3

12
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-Nguyén Iy hoat dong: Tai vi tri "khong", cira 1 bi chan, cwa 2 thong khi voi cira 3. Khi
co tin hi¢u khi nén 12 tdc dong, nong pit - tdng bj ddy xuong van sé chuyén sang hoat
dong o vi tri 1, lic nay cwal noi voi cua 2, cwa 3 bi chan. Khi mat tin hiéu tic dong,
van tré vé vi tri 0 dudi tdc dong cua lyc lo xo.

4.2.4.3 Van déo chiéu 3/2 tic dong bang cir chiin

- Céng tic hanh trinh (ctr chan)

Chiéu tac dong 1én dau do 1a
cung hudng v6i khoang chay ctia dau do. Chiéu tic dong 1én cong tic hanh trinh bang
con lan c6 thé 1a mot chiéu hay hai chiéu. P6i voi cong tic hanh trinh (cir chin) bang
con lan tac dong mot chidu khi chiéu tac dong tir trai qua phai, con lin bi xoay, khong
c6 tin hiéu tic dong 1én cong tic hanh trinh.

-Nguyén Iy hoat dong: Van ddo chiéu 4/2, tic dong bang dau do. Pay la loai van c¢6 vi
tri "khong", tai vi tri nay cua 1 noi voi cua 2, cua 3 noi voi cua 4 (hinh a).
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Khi dau do bi tac dong sé day nong pit - tng xuong, tic déng lén vong dém va lam cho
cira 1 néi véi cira 4, cira 2 noi véi cira 3 (hinh b).
4.2.5 Van dao chiéu khong ¢é vi tri “0” ( c6 duy tri)

Van dao chiéu khong c6 vi tri “khong* 1a loai van sau khi tin hi€u tac dong lan
cudi 1én nong van khong con nita, thi van s& gilt nguyén vi tri 1an do, khi ndo chua co
tac dong lén phia ddi dién nong van. Vi tri tac dong dugc ky hi¢ua, b, c...

Tac dong 1én nong van c6 thé la:

- Tac dong bang tay, ban dap.

- Tac dong bang dong khi nén diéu khién di vao hay di ra tir hai phia nong van.

- Téc dong truc tiép bang dién tir hay gian tiép bang dong khi nén di qua van

phu tro.

Loai van dao chiéu chiu tic dong bang dong khi nén diéu khién di vao hay di ra tir
hai phia nong van hay tac dong truc tiép bang dién tir hodc gian tiép bang dong khi nén

di qua van phu tr¢ dugc goi la van ddo chiéu xung boi vi vi tri cua van dugc thay doi
khi ¢6 tin hi¢u xung tac dong 1én nong van.

4.25.1 Van dao chiéu 5/2, tac dong truc tiép biang dong khi nén

4 2
]
||||..||-|.|-|||||-|||-||.||| ST k2
S0 000 o il
- l -
4 12
14 I 12
— f <—
543

14 5 4 1 2 3 12
-Nguyén Iy hoat dpng: Khéong c6 vi tri "khéng", van c6 ddc diém la "nhé" vi tri hoat
dong khi khong con tin hiéu tac dong.

Khi ¢6 tin hiéu khi nén 12 tac déng, day nong pit - tong qua bén trdi, liic ndy cira
1 noi voi ciea 2, ciea 4 noi voi cua 5, ciea 3 bi chan. Van sé gitr vi tri lam viéc nay cho
du tin hi¢u khi nén 12 khong con tdac dong niia.

Cho dén khi c6 tin ‘hiéu khi nén 14 tac dong, nong pit - tdng bi day qua bén phii,
liic nay lam cho cira 1 néi véi cira 4, cira 2 néi véi civa 3, cira 5 bi chan. Van sé giit vi

tri hoat dong nay cho du dong khi nén 14 khong con tac dong nita.

4.2.5.2 Van dao chiéu 5/3, tac dong true tiép bang dong khi nén
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-Nguyén ly
hoat dong: Day la cdc logi van co vi tri "khong" - vi tri gitta. Khi co tin hiéu khi nén
phia bén nao tac dong thi van sé lam viéc o vi tri twong vng bén do.

Khi khong con tin hiéu khi nén tac dong, van sé tro vé lam viéc o vi tri gitta — vi
tri "khong" duoi lyc tac dong cua lo xo.

4.2.5.3 Van dio chiéu xung 3/2 tac d@n%bz“mg nam cham dién qua van phu tr¢
o3| EAxAv
PIIR
4.25.4 Van dao chiéu xung 4/2 tic dong bing nam chim dién qua van phu trg
]
D] || XK
P} IR

4.25.5 Van dio chiéu xung 5/2 tic dong bing nam chim dién qua van phu trg

A B

o\ ][l /]
IR

4.3 Van chin

Van chan 1a loai van chi cho luu lugng khi nén di qua mot chi€u, chiéu nguoc lai
bi chdn. Ap suat dong chay tac dong 1én bd phan chan cua van va nhu vay van dugc
dong lai. Van chan gom c6 céc loai sau:

- Van mot chiéu.

- Van logic OR.
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- Van logic AND.
- Van x4 khi nhanh

4.3.1 Van mét chiéu

Van mot chiéu c6 tac dung chi cho luu lugng }(hi nén di qua mot chiéu, chiéu nguoc lai bi chén.
Nguyén ly hoat dong va ky hiéu van mdt chiéu, dong khi nén di tr A qua B, chiéu tir B qua A
bi chdn

Ky higu
1 0

-1

P 1,4

Hinh 4-6: Van mot chiéu
4.3.2 Van logic OR
Nguyén ly hoat dong va ky hi€u van logic OR nhu sau: Khi c6 dong khi nén qua
ctra P1 s& day pit — tong try ctia van sang vi tri bén phai chin ctra P2, nhu vay cira P1
nbi voi cra A. Khi c6 dong khi nén qua cira P2 s& ddy pit — tong tru ctia van sang vi tri
bén trai chin ctra P1, nhu vay cura P2 ndi véi ctra A. Nhu vay, van logic OR c6 chuc
nang 1a nhan tin hiéu diéu khién & nhiing vi tri khac nhau trong hé théng diéu khién.

Ki higu

P4

Hinh 4-7: Van Logic OR

4.3.3 Van logic AND

Khi c¢6 dong khi nén qua cira P1 s& ddy pit — tng tru ctia van sang vi tri bén phai
nhu vy cira P1 bi chan. Khi c6 dong khi nén qua ctra P, sé& day pit — tong tru cua van
sang vi tri bén trai, ctra P2 bi chin. Néu dong khi nén dong thoi di qua cira P1 va Py, cira
A s€ nhan dugc tin hi¢u, tic 1a khi nén s€ di qua ctra A. Nhu vay van logic AND co6
chtrc ning 13 nhan tin hiéu diéu khién cung mot luc & nhitng vi tri khac trong hé théng
diéu khién.
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Ky higu

A

Hinh 4-8: Van logic AND
4.3.4 Van xa khi nhanh
Khi dong khi nén di qua cira P2 s& day pit — tong tru sanh phai chén cira R, nhu vay
ctra P ndi voi cira A. Truong hop nguoc lai, khi dong khi nén di tir A s& day pit — tong
try sang trai chin ctra P va nhu vay cira A ndi voi cira R. Van xa khi nhanh thuong lap
& vi tri gan co cau chap hanh, vi du pit — tong c6 nhiém vu xa khi nhanh ra ngoai.

gl
s

Hinh 4-9: Van x4 khi nhanh

Ky higu

4.4 Van tiét luu

Van tiét Ivu c6 nhiém vu diéu chinh luu lwong dong chay tirc 1a diéu chinh van toc
hoic thoi gian chay cta co cAu chap hanh. Ngoai ra van tiét luu ciing c6 nhiém vu diéu
chinh thoi gian chuyén doi vi tri ctia van dao chiéu. Nguyén 1y 1am viéc ctia van tiét luu
1a luu lugng dong chay qua van phu thudc vao su thay doi tiét dién.
4.4.1 Van tiét lru cé tiét dién khong thay doi

Luu lugng dong chay qua khe hé cua van c6 tiét dién khong thay doi dugc

A :
=7

Hinh 4-10:Ky hiéu van tiét luu c6 tiét dién khong thay doi.
4.4.2 Van tiét lwu co tiét dién thay doi

Van tiét luu c6 tiét dién thay doi diéu chinh duoc luu luong dong chay qua van.
Hinh 4.32 13 nguyén 1y hoat dong va ky hiéu ctia van tiét luu c6 tiét dién thay doi, tiét
lwu duogc ca hai chiéu cua dong khi nén di tir A qua B va nguoc lai. Tiét dién duoc thay
d6i bang vit diéu chinh.
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_Vit digu chinh

Ky higu

A—5&1—8

' Tiét dign khe hé

A B B

L= — - —-=—

N N

Hinh 4-11: Van tiét luu c6 tiét dién thay d6i duoc

4.4.3 Van tiét hru mdt chiéu diéu chinh bang tay

Nguyén 1y hoat dong cua van nhu sau: tiét dién chay Ax thay d6i bang cach diéu
chinh vit diéu chinh. Khi dong khi nén di tir A qua B, 10 xo ddy mang chan xudng va
dong khi nén chi di qua tiét dién Ax. Khi dong khi nén di tir B qua A, ap suat khi nén
thang luc 10 xo0, ddy mang chin 1én va nhu vay dong khi nén s& di qua khoang h¢ gitta
mang chan va mat tya mang chan, luu lugng khong duoc diéu chinh

Vit diBu chinh biing tay

-~

e

[
I Ky hiéu
/é 7 a TO5F s

B
— —_—

e

\Hhe hd c6 tidt dign Ay

Hinh 4-12: Van tiét luu mot chiéu diéu khién bang tay
4.4.4 Van ap suit
4.45 Van an toan
Van an toan c6 nhiém vu giit 4p suat 16n nhat ma hé théng c6 thé tai. Khi ap suat
16n hon &p suat cho phép cta hé thong thi dong ap suat khi nén s€ thang luc 10 xo va khi
nén s€ theo cua R thoat ra ngoai moi trudng.

:x I\‘E}

Ky higu
!-I’
}.--/ ;
\‘k — P L R

.--"/ i’f/’ R

tp
Hinh 4-13: Van an toan

4.4.6 Van diéu chinh 4p suat

Van diéu chinh ap suét c6 cong dung giit cho ap suat khong d6i ngay ca khi co su
thay d6i bat thudng cua tai trong 1am viéc & phia dudng ra hodc su dao dong cua ap suit
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dudng vao van. Nguyén tic hoat dong ciia van diéu chinh 4p sudt nhu sau (Hinh 4-14):
khi diéu chinh truc vit, tirc 1a diéu chinh vi tri ctia dia van, trong trudong hop ap suét cia
dudng ra ting 18n so voi ap suat duoc diéu chinh, khi nén s& qua 16 thong tac dung 1én
mang, vi tri kim van thay d6i, khi nén qua 16 xa khi ra ngoai. Dén khi 4p suét & duong
ra giam xudng bang véi ap suat dugc dicu chinh, kim van tré vé vi tri ban dau.

Khi nén vao ﬁ Khi nén ra
— -%&- — o ———

Kim van—"" I L thang
'y . ~Maing .
I K¢ higu
Ld wo— :
|
Cifa xd khi 1] ]
ar - b/, L_
Tryc vit didu =
chinh luc Ib x0 — bv/. Van didu chinh dp sult cb clta x3 khi
L LJ }

Hinh 4-14: Nguyén Iy hoat dong van diéu chinh ap suét va ky hiéu

4.4.7 Role ap suit

Role ap sut thudong dung trong hé théng khi nén ctia cic may tu dong va ban tu
dong. Phan tir nay duoc ding nhu 1a mot co ciu phong qua tai, tirc 1a ¢6 nhiém vy dong
hoiic mé& cac cong tic dién, khi ap suét trong hé thong vuot qué gidi han nhat dinh va do
d6 1am ngung hoat dong cua hé théng. Vi dic diém d6 nén pham vi st dung cua role ap
suat duoc dung rat rong rai, nhat 1a trong pham vi diéu khién.

Nguyén 1y hoat dong, cu tao va ki hiéu cta role ap suat mo ta & hinh 4-15. Trong
hé thong diéu khién dién - khi nén, role ap suit c6 thé coi 1a phan tir chuyén d6i tin hiéu
khi nén — dién.

I\ M

Ki hiéu

Hinh 4-15: R& le 4p suét
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4.5 Van diéu chinh thoi gian
451 Role thoi gian dong chim

Role thoi gian dong cham gém cum céc phan tir: van tiét luu mot chidu diéu chinh
bang tay, binh trich chira, van dao chiéu 3/2 ¢ vi tri “khong” ctra P bi chan.

Van tiét luu mat chiéu Ky hiéu
diéu chinh bing tay A
—ﬁD—HLI__—I.w
- Binh trich chia
. P''R
] —™ Bigu df thai gian
—

:{ S E—
Van dao chiu 3/2 P e T
Hinh 4-16: R0 le thoi gian dong cham

Khi nén qua van tiét luu mot chiéu, can thoi gian t; dé lam day binh chira, sau d6
tac dong 1én nong van dao chiéu, van dao chiéu chuyén doi vi tri, ctra P ndi v6i cira A
45.2 Role thoi gian ngit chim

Role thoi gian ngit cham, vé nguyén 1y, ciu tao cling tuong tu nhu role thoi gian
dong cham, nhung van mot chi€u c6 chi€u ngugc lai.

Van tiét luu mot chiéu Ky hiéu
di€u chinh bing tay A
—ﬁ@—b—lﬂ L w
-~ Binh trich chifa X
- P''R
-— Bigu df thai gian
—
~.Van ddo chifu 3/2 [ =

Hinh 4-17: Ro le thoi gian ngat cham

4.6 Van chéan khong

Van chan khong 14 co cau c¢6 nhiém vy hiit va giir chi tiét bang lyc hut chan khong.
Chan khong duoc tao ra bang bom chan khong hay bang nguyén 1y ng Ventury. Khi
nén voi ap suat p trong khoang 1,5 — 10 bar s& qua 6ng Ventury va theo cira R thoat ra
ngoai. Tai phan cudi ciia 6ng Ventury chan khong s& dugc tai thanh. Nhu vay cira ndi
U s¢€ tao ra chan khong.
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Cira U ndi véi dia hut (thuong dugc ché tao theo dang dia tron véi vat liéu 1a cao
su hay vt liéu tong hop). Ap sudt chan khong tai cira U c6 thé dat dén 0,7 bar va phu
thudc vao ap suat p ciia dong khi nén.

Ky higu

|-

e
—

)=
=

%
1]

Hinh 4-18: Van chan khdng c6 binh tich chira

4.7 Cam bién
4.7.1 Cam bién cam ung tir
4.7.1.1 Tac dung

Dung dé phat hién cac vat bang kim loai, v6i khoang cach phat hién nho (c6
thé 1én dén 50mm).
4.7.1.2 Chu tao va nguyén tic hoat dong ciia cam bién cam ing tir

Nguyén tic hoat dong ciia cam bién cam tng tir (cam bién dién cam) duoc biéu
dién nhu hinh 4-19. B6 dao dong s& phat ra ran s6 cao, va truyén tan s6 ndy qua cudn
cam tng dé tao ra ving tir truong phia trudce. Pong thoi nang lugng tir b dao dong ciing
duoc goi qua bo so sanh dé 1am mau chuan. Khi khong c6 vat cam bién nam trong
viing tir truong thi nang lugng nhan vé tir cudn day so sanh s& bang vai ning lugng bo
dao dong goi qua, nhu vay 1a khong co tac dong gi xay ra. Khi c6 vat cam bién bing
kim loai nim rong ving tir truong cua cam bién, trong kim loai d6 s& hinh thanh dong
dién xoay. Khi vat cam bién cang gan ving tlr truong cia cudn cam tng thi dong dién
x04y s& tang 1én, dong thdi ning lwong phat trén cudn cam tng s& cang giam. Qua do
nang luong ma cudn diy so sanh nhan duoc s& nho hon ning luong miu chuan do bo
dao dong cung cap. Sau khi qua bd so sanh, tin hiéu sai 1éch s& duoc khuéch dai va dung
1am tin hiéu diéu khién ngd ra.

= | =0

hay a)
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v ngodi L bir

e Tin hiéu ra
Cudn 1 B Bd
50 sinh —4 20 ginh [ |khuéch ﬁa.11
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}

B tao
dao dong

1111]
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}

—

Cujn cim img

Hinh 4-19: a) Cac ky hiéu ctia cam bién cam tng tir trén ban vé& k¥ thuat
b) C4u tao va nguyén Iy hoat dong ctia cam bién cam tng tir

-

Hinh 4-20: Mot s6 cam bién cam tng tir trén thyc té

4.7.1.3 Céac trng dung thwong dung cam bién cam tng tir.

Céc cam bién cam tmg tir duoc gan tai cac diém dau va cudi hanh trinh cta
cac thiét bj chap hanh trong khi nén nhu: may ép, may may tién,... dé nhan biét
vi tri cua ban may, ban xe dao,...

Hinh 4-21: Xac dinh vi tri hanh trinh pit- tdng

% Vat liéu cua vit cam bién
Khoang cach phat hién ctia cam bién phu thudc rAt nhiéu vao vat liéu cua vat cam
bién. Cac vat liéu co tir tinh hodc kim loai ¢ chira sét s& c6 khoang céach phat hi¢n xa
hon cac vat li¢u khong co tir tinh hoac khong chira sit. Hinh 4-22g161 thi¢u dac tuyén
quan hé giita khoang cach phat hién va tir tinh cua vat cho mét sb loai cam bién cam
ung tir cia Omron.
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Hinh 4-22: Buong dac tuyén quan hé gitta khoang cach phat hién va tir tinh cta vat

khodng cach phat kién

Véi cing mot loai cam bién, khoang cach phat hién s& thay doi voi nhiing
vt cam bién c6 tinh chat vat liéu khac nhau. Hinh 4-23 trinh bay su anh hudng
ctia tinh chat vat liéu dén khoang cach phat hién.

= =

5 |'|.-\:.|'||; chch
phidl hagn 1

Bz wdoedm bn 5552 | Vil cam bien ]

kirn lagi 6 f tinh (41, SUS, ) kim logi kbéing chit s31 nham Adng,
Hinh 4-23: Anh hudng cua vt liéu 1am vét cam bién dén khoang cach phat hién

4.7.2 Cam bién dién dung
4.7.2.1 Tac dung

Dung dé phat hién cac vat bang kim loai va phi kim, v6i khoang cach phat
hién nho (co thé 1én dén 50mm)
4.7.2.2 Céu tao va nguyén tic hoat déng ciia cam bién dién dung

Nguyén tic hoat dong cua cam bién dién dung duoc biéu dién nhu hinh 4-24. Bo
dao dong s& phét ra ran sb cao, va truyén tan s nay qua hai ban cyc ho dé tao ra ving
dién moéi (ving tir truong) phia trude. Pong thoi ning luong tir bo dao dong ciing duoc
g06i qua bd so sanh dé lam mau chuan. Khi khong c6 vat cam bién nam trong ving tir
treong thi ning luong nhan vé tir hai ban cuc s& bang véi ning luong bo dao dong goi
qua, nhu vy 1a khong c6 tac dong gi xay ra. Khi c6 vat cam bién bang phi kim (gidy,
nhua, g6,...) hoic béng kim loai nim trong vung di¢n moi cuia cam bién, thi s& lam cho
dién dung cua tu dién bi thay ddi, tae 1a nang lugng ti€u thy trén tu di¢n tang lén. Qua
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dé nang luong gdi vé bo so sanh s€ 16n hon nang luong mau chuan do b dao dong cung
cap. Sau khi qua b0 so sanh, tin hi¢u sai l¢ch s€ dugc khuéch dai va dung lam tin hi¢u
di€u khién ngo ra.

o mpoil Rin cipc
Ving S rmnf_ﬁ "
dig#n o - S
G M : Bé
.ff'}" = 1} AT &0 ;?',_uh —-Ikl.mmh Mi_f
.\'-Q-\\'_ H* :. [
e L 1{
RUERRCCS 1 g B o

daos déng

FITEDE:

— ——
- O
hay b)

Hinh 4-24: a) Nguyeén Iy hoat dong cua cam bién dién dung
b) Céc ky hi€u cia cam bién dién dung trén ban vé k¥ thuat

Hinh 4-25: Mot s6 cam bién dién dung trén thuc té

Ung dung cam bién dién dung dé phat hién dé giay cao su mau den nim trén bang
tai di chuyén hinh 4-26 a; hay kiém tra s6 lugng san pham duoc dong géi vao thiing gidy
cat tong bang cach phat hién vat thé qua 16p vat liéu gidy hinh 4-26 b.
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) b)

Hinh 4-26: a) Phat hi¢n dé giay cao su mau den
b) Kiém tra dong gbi san pham

4.7.3 Cam bién quang
4.7.3.1 Cam bién quang loai thu phat dc lap

Cam bién quang loai thu phat doc 1ap bao gdm hai thanh phan chinh d6 13 bd phan
phat va bd phan thu (dugc trinh bay nhu hinh 4-27).

Khi anh sang hong ngoai phét ra tir bd phan phat, né sé duoc truyén di thang. Anh
sang héng ngoai nay luén dugc ma hoa theo mot tan s6 nhét dinh nao do, va di nhién bod
phan thu chi nhan biét dugc loai 4nh sang héng ngoai da dugc ma hoa theo tan sd, voi
muc dich tranh sy anh hudng ctia cac ngudn anh sang xung quang.

Néu dit bo phan thu nam trén dudng truyén thang ciia anh sang hong ngoai nay thi
bd phan thu s& nhan dugc anh sang va taotin hiéu & ngd ra. Néu c6 mot vat di ngang qua
lam nga‘it anh sang truyén dén bod phan thu, thi by phan thu sé khong nhan dugc anh sang,
nhu vay bo phan thu sé khong bi tac dong va khong co tin hi¢u ¢ ngd ra.

p—

4
Vit
. i i
Bg phiin phat Thiu kinh bién i kinh B6 phin fn

Biduo Dot phit quang Trensistorquang DO logic Bj EhUEL:h dud

Tl =2 K HIRD

¥

LLA Iy

] g(
il
J/ Anh sing hong ngom phal

P I
—_—

— __:__0 b)

hay

Hinh 4-27: : a) Céu tao va nguyén 1y hoat dong ctia cam bién quang loai thu phat doc lap.

b) Céc ky hiéu cua tit ca cac cam bién quang trén ban v& k§ thuat.
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Déi v6i cam bién quang loai thu phat doc 1ap, khoang cach cai dit 1a khoang cach
tinh tr b phan phat dén bod phan thu sao cho bg phan thu co thé nhan duoc anh sang
hdng ngoai phat ra tir bo phan phat. Do d0, c6 thé n6i khoang cach phat hién ciing
chinh 1 khoang cach cai dat. Mot sb cam bién cua hdng Omron c6 khoang cach phat
hién 1én dén 30m.

<+—— khodng cach cai gat ——»
Bo phan phat Bo phan thu

(| I > [T -

Hinh 4-28: Khoang cach cai dit ctia cam bién quang loai thu phat doc 1ap.

® Ché dj hoat dong Dark-On va Light-On
+ Ché d6 hoat dong Dark-On.

bé phan phat c6 vatcadm bién b phén thu
=] [
tic déng

Hinh 4-29: Ché d6 hoat dong Dark-On ciia cam bién quang loai thu phat doc 1ap.
+ Ché do hoat dong Light-On

bé phan phat khong cé \:’_éi‘t cam bién b6 phan thu

(| N I [
tac déng
e

C
— = Fhatodicdn ?
ij Log

Ouddpad Davies

k

=t

Hinh 4-30: Ché d6 hoat dong Light-On ciia cam bién quang loai thu phét doc 1ap.
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Hinh 4-31: M6t s hinh anh thuc té ciia cam bién quang loai thu phat doc 1ap.

»

Hinh 4-32: Phat hién murc sira/nudc trai cay bén trong hop
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CAU HOI ON TAP BAI 4
(Lam viéc ca nhan vao vo cac cau 3,4,5,6,7,8,9,10)
Cau 1: Trinh bay cac phan tir trong hé théng dicu khién

Céau 2: Nhiém vu cua van dao chi€u ? Nguyén 1y hoat dong cua van dao chi¢u.Phan biét
van ddo chi€u co vi tri ‘0’va van ddo chiéu khong co vi tri ‘0’

Cau 3: Ky hiéu coa mot s van dao chidu thuong gap( 2/2, 4/2, 5/2, 3/2, 4/3)
Cau 4: Trinh bay ky hiéu tic dong bang tay, co, bang khi nén, bang nam cham dién
Cau 5: Trinh bay ky hiéu va hoat dong cua cac van khi nén c6 vi tri ‘0’

a. Van ddo chiéu 2/2 tac dong bang dau do

Huéng dan : Nguyén 1y hoat dong ciia van dao chiéu 2/2 tac dong bang dau do

Ve ky hiéu, Khi chua co tin hiéu tac dong, van o vi tri ‘0°, cua A, P déu bi chan.
Khi ¢6 tin hiéu dau do tac dong, van chuyén sang vi tri 1, cuea P noi véi cira A.
Khi mat tin hiéu dau do, van tré vé vi tri « 0 » duwdi tdc dong cua lyc lo xo.

Van déo chiéu 3/2 tac dong bang dau do

Van ddo chiéu 3/2 tac dong bang nit nhan

Van dao chiéu 3/2 tac dong bang nam cham dién

Van ddo chiéu 4/2 tac dong bang ban dap

Van déo chiéu 4/2 tac dong bang nam cham dién

Van déo chiéu 5/2 tac dong bang dau do

Se ho oo o

Van déo chiéu 5/2 tac dong bang khi nén

CAu 6 : Trinh bay ky hiéu va hoat dong ctia van dao chiéu khong co vi tri ‘0

a. Van dao chiéu 3/2
Hudng dan : Nguyén 1y hoat dong cua van dao chiéu 3/2 khong co vi tri <0’
Khi ¢6 tin hiéu X, van & vi tri a, cira P néi véi cira A, cira R bi chan, van van & vi
tri a dén khi c¢é tin hiéu tai Y, van chuyén sang vi tri b, cua A noi véi cira R, cira
P bi chan

b. Van dao chiéu 4/3

c. Van ddo chiéu xung 4/2

CAau 7 : Phan loai va ky hiéu chirc niang van chin (4 loai) (chd y: phan biét giita van
OR va van xa khi nhanh)

Cau 8: Trinh bay ky hiéu cua céc loai van tiét luu(3 loai)

Cau 9: Trinh bay ky hiéu va hoat dong cua van diéu chinh thoi gian

Cau 10: Trinh bay ky hiéu va hoat déng cua van ap suat (chd y: phan biét giita van tran
va van an toan)

Cau 11: Trinh bay ky hi¢u va hoat dong ctia van chan khong

CAau 12: Trinh bay vé cam bién cam tng tir, cam bién dién dung, cam bién quang
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BAI 5
CO SO LY THUYET DPIEU KHIEN BANG
KHI NEN
Gioi thi¢u: _
Céc van khi nén c6 thé 1 cac phan tir logic nhu thé nao? Lam sao dé biéu dién mot so dd logic
khi nén str dung ky hiéu 1a cac van khi nén. Bai nay cung cip cho nguoi hoc kién thirc vé logic
khi nén, ddng thoi rén luyén cho nguoi hoe k§ ning chuyén dbi ky hiéu tir phan tir logic sang
cac van khi nén twong duong.
Muc tiéu:
- Van dung dugc cac nguyén tic logic diéu khién.
- Lap dugc phuong trinh diéu khién.
- Biéu dién céac phan tir khi nén thanh mach logic.
- Rén luyén tinh chu dong, tu duy khoa hoc, nghiém tlc trong cong viéc.

5.1 Khéi niém co ban vé diéu khién

Piéu Kkhién la qué trinh cua mot h¢ théng, trong d6 dudi tac dong ctia mot hay
nhicu dai lugng vao, nhitng dai luong ra duoc thay doi theo mdt quy luat nhat dinh cua
hé thong do.
5.2 Cac phan tir mach logic
5.2.1 Phanti NOT

Dinh nghia: La phan tir logic c6 duy nhat mot dau vao va mac logic ¢ dau ra ludn
nguoc vai mic logic ¢ dau vao.

R 5
— T 1 + So do tin hléu
pe P Q
Q
— |i + 0 1
. 1 0
Hinh 5-1: so &6 mach dién

minh hoa phan tir NOT

Gian db thoi gian: Q 1 1|
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5.2.2 Phan tir OR
Phan tir logic OR duoc biéu dién bi mach dién hinh 5.8. Khi 4n nut 4n P1 hodc P2

thi dén Q sang.

Py Bang chan ly:
- ke P1 P2 Q
—[ !
Hinh 5-2: so d6 mach dién 0 0 0
minh hoa phan tor OR
0 1 1
1 0 1
1 1 1
- Gian d6 thoi gian:
Py L ||
P,
Q___
F
- Ky hi¢u: =1 Q
P2
5.2.3 Phan tir logic AND
Phan tir logic AND dugc minh hoa Py P2/q
boi hinh 5.6. Khi nhan dong thoi cac nut
P1va P, thi dén Q duoc cép dién Q
| s
Hinh 5-3: Mach dién biéu
dién phan tir logic AND
Bang chan ly: So d0 tin hiéu:
Pi | P2 | Q
0o |o] o P1
P2 _,
0 1 0 ]
Q
1 0 0
1 1 1
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F
Kyhisw: ] & -2
P2

5.2.4 Phén tir logic NOR

Phan tir logic NOR dugc biéu dién bdi mach dién Khi nhin mét trong hai ntit nhan
P1, P2 hogc nhan c4 hai nat Py va P thi dén Q tat.

Pr, P2 Bang chan 1y:

| | Pr | P2 | Q
A
N . 2z 5 ) 0 0 1
Hinh 5-4: Mach dién biéu dién phan tir logic
NOR 0 1 0
1 0 0
1 1 0
Py
Ky hidu: >1 P
P2

5.2.5 Phan tir logic NAND (NOT — AND)

Ham logic NAND 14 ham két hop gitta ham NOT va ham AND dugc minh hoa bai
so d6 mach dién hinh 5-5

P +Bang chan ly:
=
L P2
Q
i :||I n Py P2 Q
s . 2z N . 0 0 1
Hinh 5-5: Mach dién biéu dién phan tir logic
NAND 0 1 1
1 0 1
1 1 0

P
Ky hiéu: — & TL_Q
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5.2.6 Phan tir logic XOR (EXC-OR)

Phan tir logic XOR dugc biéu dién boi mach dién hinh 5-6. Khi 4n mét trong hai
nat 4n P1 hodc P2 thi dén Q sang, khi khong 4n hodc 4n ddng thoi ca hai nut 4n P1 va
P, thi dén Q tit.

Béang chan ly:
Pr | P2 Q
0 | O
0 | 1] 1
Hinh 5-6: Mach dién biéu dién phan tir logic Lol 1
XOR
1 1] 0
P
Ky hiéu: _ 1 =1 Q
P

5.2.7 Phan tir logic X-NOR

Phén tir logic X - NOR duogc biéu dién boi mach dién hinh 5-7. Khi 4n mot trong
hai nut 4n P1 hodc P; thi dén Q tit, khi khong 4n hodc 4n dong thoi ca hai nt 4n P1 va
P2 thi dén Q sang.

— Pwy Poy Bang chan ly:
J M P1 | P2 Q
Q 00| 1
1 ll +
! 0] 1] o
Hinh 5-7: Mach dién biéu dién phan tir logic X
-NOR 1 0 0
1|1 1
F1
K3 hicu: -1 P~
Fa

5.2.8 Phan tir RS-Flipflop
- Phan tw RS — Flipflop co (RESET) tréi hon

Khi nut 4n P> dugce dong lai, dong dién di qua role K, tiép diém K dong lai. Nhu
vay dong dién trong mach van duoc duy tri du cho nit 4n P; 6 nha ra. Dong dién duoc
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duy tri cho dén khi nao ta tic dong vao nat 4n P1. Thoi gian duy tri dong dién tong mach
duogc, 1a kha ndng nhé cua mach dién.
Néu cong SET (P2) cuia mach dién c6 gid tri 1a “1” thi tin hiéu ra Q c6 gi tri [a “1”

va dugce nhd (mic du ngay sau d6 tin hiéu SET mat di) cho dén khi RESET (P1) bang
‘1.

PII-_? :SL i
SRS BT S
Pa}-3, Q po R

Hinh 5-9: Phan tr nhé c6 RESET trdi hon
Q[ ]

Hinh 5-8: Mach dién tu duy tri
+ Bang chan ly:

Pr | P2 | Q

0 0 0
0 1 1
1 0 0
1 1 0

- Tin hiéu ddu Q cta phan tir nhd bang 1° khi tin hiéu dau vao P2 dit vao chan ‘S’
bang1. Khi tin hiéu P1 dat vao chan R bang 1 thi tin hiéu ra Q bang 0

Khi ca hai tin hiéu P1 va P, déu bang 1 thi tin hiéu ra Q bang 0. Pay duoc goi la
trang thai cAm ctia RS — Flipflop ¢4 RESET troi hon.

- Phan tw RS — Flipflop co (SET) tri hon

Khi niit 4n P, duge déng lai, dong dién di qua role K, tiép diém K dong lai. Nhu
vay dong dién trong mach van dugc duy tri du cho nut 4n P2 ¢6 nha ra. Dong dién duogc
duy tri cho dén khi nio ta tac dong vao niit 4n P1. Thoi gian duy tri dong dién tong mach
duogc, 1a kha ndng nhd cia mach dién.

Néu cong SET (P2) ctia mach dién c6 gid tri 1a “1” thi tin hiéu ra Q c6 gia tri [a “1”
va duge nhd (mic du ngay sau d6 tin hiéu SET mat di) cho dén khi RESET (P1) bang
[3 1 b .

- Tin hiéu dau Q cua ph?m tir nho bﬁng ‘1’ khi tin hiéu du vao P2 dit vao chan S
bang ‘1°. Khi tin hi¢u P1 dat vao chan R bang ‘1 thi tin hiéu ra Q bang 0’.
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Khi ca hai tin hiéu P; va P2 déu bang 1 thi tin hiéu ra Q bang “1°.

]
Pzr-l\JQ
Q]

‘F'——

Hinh 5-10: Mach dién tuw duy tri

+ Bang chan ly

P
Pq

Hinh 5-11: Phan tir RS — Flipflop c6 SET troi hon

Pr |P2 |Q
0 0 0
0 1 1
1 0 0
1 1 1
5.3 Ly thuyét dai so boole
5.3.1 Quy tic co ban ciia dai sé boole
5.3.1.1  Céac phép bién doi ham mot bién
\ A A . So do gia tri
Phuong trinh So d6 mach So do Logic A=0 A=1
T 04
A = _ — 0 — 1 L
A0=0 I{ A 0 0 0 0— 0
Arl=A o A &tn O« o | 1d&k1
1 17 1
_ A A a_| 0 1
ArA=A L N L
- 53— a 0 0 = 1
T = A A AT 0+ ¢ 111
AArA=0 : e &0 1 0 0 0
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_ = 0 1
— 0 @ 0
AvO=A & A 0 1
{ | "dzpa o2t 021 1
A
Avi=1 A1 011k 112
Y {1} 1 T 1k
A
AvA=A A A1) a g:kl—o e
= A 1
A= A — O_ — —
Av A=1 ~| A|— A >1-1 1_21 1 0 >1-1
5.3.2  Luit co ban ciia Pai s6 Boole
5.3.2.1 Tinh chit giao hoan
AAB=BAA
AvB=BVA
AAB=BAA AvB=BVA
So do mach dién So db logic So d6 mach dién So db logic
A
A1 A
52 2 1% B p12!
B
B A B1.1 lj/_ B4
- A—& A A_}‘ A_Zl
5.3.2.2 Tinh chit két hop
(AAB)AC=AA(BAC)
(AvB)vC=Av(BvC(C)
So d6 mach dién So do logic So d6 mach dién So do logic
A A 14« - a -2
B - B
—] =
A A &_ - A _1_
- 2 &L B B >
— | R
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5.3.2.3 Tinh chat phan phdi

(AAB)V(AAC) =AA(BVC)

So d6 mach dién So d6 logic So d6 mach dién So d6 logic
A
A — & &
— B >1 — A |
1 F| -

[~ ] | eH » H
AB|C|ZI=AAB |Z2=AAC |X=Z1v Z2 AB|C|Z=BAC |[X=AAZ
0|0j0]0 0 0 0[0/0|0 0
0|0j1]0 0 0 0|0f1]1 0
0/1/0]0 0 0 0(1(0]1 0
0/1/1}0 0 0 — |0|1]1]1 0
1/0/0|0 0 0 1/0|0]0 0
1/0/1/0 1 1 10|1]1 1
1/1/0|1 0 1 1/1|0]1 1
1/1/1)1 1 1 1/1)1]1 1

* (AvB)A (Av C) = Av(BAC)

So d6 mach dién So d6 logic So d6 mach dién So d6 logic

A vl A W
{H F Tl i

C_Zl __ 1 & H
=)

AB|C|Z1=AVvB |[Z2=AVv C | X=Z1AZ2 AB|IC|Z=BAC [X=AVvZ
0|0(0]0 0 0 0[0/0]|0 0
0|0j1]0 1 0 0[0(10 0
01101 0 0 0(1/00 0
01111 1 1 —0(1|1]1 1
1/0/0|1 1 1 ~|1]0]0]0 1
1/0(1)1 1 1 1/0/1]0 1
1/1/0|1 1 1 1/1/0|0 1
111111 1 1 1/1)1]1 1
5.3.2.4  Tinh chit hap thu

Av(AAB)=A

So dé mach dién Bang chan ly
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AAB|AV(AAB)

o
R~ oo >
N ==}
M=l=l=
==

‘ AA(AvB)=A
So do mach dién Bang chan Iy

AvB A(Av B)

R -

R oo >
e === lss]
RO

R oo >

5.3.2.5 Tinh chat bu
Av(aAAB)=Av B

So d6 mach dién Bang chan Iy

AxnB |Av(AAB) |Av B
0 “_/

Al —

| olo| >
| o= D
=

il
g =
0 1

AA(AVvB) =AAB

So dé mach dién Bang chan ly

LD AvB | AA(AvB) | A

I —

A ==
e = lvs]
e e TN T P
= OO0

R olo|o>

o -

5.3.2.6 Luit De Morgan

AArB= AvVvB
A B AB AAB A A AvB
0{0l1j1 0 1 1
0{1/1/0 0 1 1
1/0{ 0|1 0 1 1
1/1{0/0 1 0 0
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So db logic
A:&o— >1
— 1.
* AvB= AAB

ABAB AAB A A AVB
0/0]1]1 0 1 1
0/1]1]0 0 1 1
110/0]1 0 1 1
111/0]0 1 0 0
So db logic

A:zlo— & L

— 1. b

5.4 Biéu dién phan tir logic ciia khi nén

5.4.1 Phanti NOT

C6 hai phuong phap thiét ké phan tir NOT:

- Phan tar NOT la mét van dao chiéu 2/2 co vi tri "khéng", tai vi tri "khdng” cong tin
hiéu ra A (1) ndi ngudn P. Khi chua c6 tin hiéu vao a = 0, cira A néi voi cira P. Khi ¢o
tin hiéu vao (ap suit) a = 1, van dao chiéu dbi vi tri, cira A= 0 (bi chan).

- Phan tar NOT la mét van dao chiéu 3/2 co vi tri "khéng", tai vi tri "khdng” cong tin
hiéu ra A (1) ndi ngudn P. Khi chua c6 tin hiéu vao a = 0, cira A néi voi cira P. Khi ¢o
tin hiéu vao (ap suit) a = 1, van dao chiéu ddi vi tri, cra A = 0 (bi chan).

A=1 4=0

0 1M a=1-
Tr P

A=1

0 ~+RIM
Te

Hinh 5-12: Phan tt NOT

83



5.4.2 Phan tir OR

C6 hai phuong phap thiét ké phan tir OR:

- Phén tir OR la mét to hop gdm mét van OR va mét van dao chiu 3/2 o vi tri "khéng",
tai vi tri "khong" cong tin hiéu ra A bi chin. Khi chua c6 tin hiéu vaoa; =0, a2 = 0, ctra
A bi chin (A=0). Khi c6 tin hiéu vao (4p suat) a1 =1, a» = 1, van dao chiéu dbi vi tri,
cira A = 1 (ndi véi nguon P).

- Phan tr OR la mot to hop gom hai van 2/2 ¢6 vi tri "khéng"duoc ndi song song Vi
nhau", tai vi tri "khdng" céng tin hiéu ra A bi chan. Khi chua c6 tin hiéu vao a; = 0, a2
=0, cira A bi chan (A = 0). Khi ¢6 tin hiéu vao (ap suit) az = 1, a2 = 1, cira A = 1 (ndi
vai nguodn P).

31=U El.l az A
l IA o|0j) 0
O A a=0 a,=0
=4 o 1 O 1
2,20 T
;=0 P | P AEIE
Hinh 5-13: Phan ti OR
Vi du:
183
— !
1T
[1vzs] |2
14 \ 12
I T
W1
2 i3
1 113)
[s1], 1s2] | [1s3],
S IAN =N S NG
1 £ 1 ¥3 1] *3
(os],
=i\
@ 1] ¥a
1O
v
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5.4.3 Phan tir AND

Co hai phuong phap thiét ké phan tor AND:

- Phan tir AND don gian la mot van logic AND. Khi chua c6 tin hiéu vao a1 = 0, a2 =0,
ctra A bi chian (A=0). Khi cé hai tin hiéu (ap suat) vao dong thoi a1=1,a, = 1, cra A
=1 (ni v&i nguon P).

- Phan tir AND la mét t6 hop gom hai van dao chiéu 3/2 ¢o vi tri "khong" dau ndi tiép
véi nhau, tai vi tri "khdng" cong tin hiéu ra A bi chan. Khi chua c6 tin hiéu vao a; = 0,
a2= 0, cra A bi chan (A = 0). Khi c¢ hai tin hiéu (ap suat) vao dong thoia; =1, a2 = 1,
cira A = 1 (ndi véi nguon P).

- Phan tir AND la mét t6 hop gom hai van 2/2 ¢6 vi tri "khong"duoc ndi néi tiép voi
nhau, tai vi tri "khéng" cong tin hiéu ra A bi chan. Khi chua c6 tin hiéu vao a; = 0, az =
0, ctra A bi chan (A=0). Khi co hai tin hiéu (ap suat) vao dong thoi ai=1, a;=1, cta
A=1 (ndi v&i nguon P).

a | a,| A
: 000
0 0
11010
11111

Hinh 5-14: Phan t& AND

Vi du:

=

SRVIITA 00

U 3
i
2
17 f KIES)
| L—

1

&)

2

G, =

V/?B:‘m %

S mrn ]

Tow

5.4.4 Phan tir NOR
C6 hai phuong phap thiét ké phan tir NOR:

- Phan t&r NOR la mot t6 hop gdm mot van OR va mét van dao chiu 3/2 ¢ vi tri
"khong", tai vi tri "khdng" cbng tin hiéu ra A ndi véi ngudn P. Khi chua c6 tin hiéu vao
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a1=0, a2=0, ctra A ndi voi nguon P. Khi cé tin hiéu vao (ap suat) ai=1, a>=1, van dao
chiéu d6i vi tri, cra A bi chin A=0.

- Phan tir NOR la mét t6 hop gdm hai van 2/2 ¢6 vi tri "khong" dwgc ndi ndi tiép véi
nhau. Tai vi tri "khong" céng tin hiéu ra A néi véi ngudn P. Khi chua cé tin hiéu vao
a1=0, a,=0, ctra A ndi voi nguon P. Khi ¢ tin hiéu vao (ap suat) ai=1, a,=1, ctra A bj
chan, A=0.

a.= 0 A a; | a,| A
_{‘_) N 0——{Z[1] 0101
0110

a.= 0——{Z[{] 100

=0 P Tp [1|1]0

Hinh 5-15: Phan tt NOR
5.4.5 Phan tie NAND
C6 hai phuong phap thiét k& phan td NAND:

- Phan tir NAND la mét to hop gdm mot van AND va mot van dao chiéu 3/2 ¢6 vi tri
"khong", tai vi tri "khdng" cong tin hiéu ra A ndi voi ngudn P. Khi chua cé tin hiéu vao
a1=0, a,=0, ctra A néi véi nguon P. Khi cé mot trong hai tin hiéu vao (ap suat) ai=1, a,=
1, van dao chiéu van & vi tri cii, cira A ndi vai nguon P. Khi ¢o hai tin hiéu (ap suat)
vao dong thoi a1=1, a,=1, ctira A bi chan A=0.

- Phan tr NAND la mét t6 hop gém hai van 3/2 ¢6 vi tri "khéng" dwoc ni véi nhau nhu
hinh v&. Tai vi tri "khong" cong tin hiéu ra A ndi vai ngudn P. Khi cé mét trong hai tin
hiéu vao (4p suat) a1=1, a,=1, van dao chiéu doi vi tri, cira A ndi véi ngudn P. Khi co
hai tin hiéu (ap suat) vao ddng thoi a;=1 va a;=1, ctra A bi chan A=0.

A

;=0 A 2.0 " il a,| A
1\ M " Y oclol1
3,20 0l1]1

a :E _l)_ TIIT M .
T n 1|01

Hinh 5-16: Phan tt NAND
5.4.6 Phan tir EXC - OR
C6 hai phuong phap thiét ké phan tir EXC - OR :
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- Phan tir EXC - OR duoc cAu tao gdbm mot van OR, mot van AND va mét van dao chiéu
3/2 ¢6 vi tri "khong" va & vi tri "khdng" cira A ndi voi ngudn P.
- Phan tir EXC - OR duoc ciu tao gdm mot van OR va hai van dao chiéu 3/2 ¢é vi tri

"khong" ctra A néi voi nguon P.

a,=0
ﬁ ﬁ 000
=0 Igl 5' IEI 01141
b ;=0 va 0 Lot
£ T T 1RE
Hinh 5-17: Phan tir EXC - OR
5.4.7 Phan tir RS-Flipflop
Van déo chiéu 3/2 duoc sir dung nhu 1a phan tr RS — Flipflop
So dd mach logic, ky hiéu trinh bay & hinh 5-18
a b.
Jrk .
P
X- -y Y Y — |
TT\J.. X— LA x| Hela
P R

Hinh 5-18: Van xung déo chiéu (RS — Flipflop)
a.Ky hiéu van dao chiéu 3/2 theo ISO 1219

b.Ky hiéu DIN 40 700
¢.Ky hiéu DIN 40 700 (biéu dién c6 cira ndi P)

Van ddo chiéu 4/2 str dung nhu 1a (RS — Flipflop)
So dd mach logic, ky hiéu trinh bay & hinh 5-19
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AB XY/ Al B
* P &l
3 L 0| 0| khéng thay d6i &—B

Y - I - X trang thdi Y — :
N alllo|1 Xx— ¥ & A
P

R 10 1‘ 0
111 khéng thay déi v — | — B
trang thdi ¥ — 3 T A

Hinh 5-19: Van xung dao chiéu (RS — Flipflop) v6i 2 cong ra A va B
Van déo chiéu 5/2 duoc biéu dién nhu 1a 13 (RS — Flipflop)
So d6 mach logic, ky hiéu trinh bay & hinh 5-20

AI? g
) = &
Y —
X - /"Q"Y 3 [ ..... : B .
¥4 —_A R £
vl & '!
Rp 8
P Hé&l| 121FB
Y-_ i L
x—1" : ..... & 1A

Hinh 5-20: Van xung dao chiéu (RS — Flipflop) vi 2 cong ra A va B
So d6 mach diéu khién mach khi nén st dung phan tir Flipflop khi nén c¢6 RESET troi
hon gém 2 van dao chiéu 3/2 c6 vi tri “khoéng’” va 1 van OR

So dd mach logic So dd mach khi nén
Bing chén i A, i
EE’_ |
&' ﬂ1 E E ﬁ B I ':\l
E, 1. ol I : p v
i} i} 4]
) 1 a 1
Ki hidu | 0 | 0 E; :\ :
Ui S Lp1]@ _
E, 10 — A, E, _'E-.fl

Hinh 5-21: Phan tir Flipflop khi nén c6 RESET trdi hon
E» = SET va E1 = RESET

So d6 mach diéu khién mach khi nén sir dung phan tir Flipflop khi nén c¢6 SET trd hon
gdm 2 van dao chiéu 3/2 ¢6 vi tri *khong’’ va 1 van OR
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So di mach logic Su db mach khi nén

E, b . ,
! A, Béng chan li A

1

&} B R [A
; P
E._. [ n- £} 0 0 EJ-"—"-

i h 1 Y] ¥

g o111 Y]
E, — 11 L A 1 1101
E, 410

Hinh 5-22: Phan tir Flipflop khi nén c6 SET trdi hon
E1=SET va E; =RESET

5.4.8 Phan tir thoi gian

Phan tir thoi gian dong cham theo chiéu dwong: Biéu do thoi gian va ky hiéu

. A b, c,
o] —m ) — X
Sov:cotN % g : [ :

P R b‘" A

Hinh 5-23: Phan tir thoi gian dong cham theo chiéu duong
a. Ky hiéu khi nén
b. Biéu do thoi gian
c. Ky hiéu DIN 40 700

Phén tir thoi gian ngat chdm theo chiéu duwong: Biéu d6 thoi gian va ky hiéu

Ri hiéu theo ISO 1219 Biéu do thai gian Ki hiéu theo DIN 40 700
A
[ x !x
OBl 3T -
4
P ‘#R | | T
_ b A

Hinh 5-24: Phan tir thoi gian ngat cham theo chiéu dwong

Phan tir thoi gian ngit cham theo chiéu am: Biéu d6 thoi gian va ky hiéu
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Hinh 5-25: Phan tir thoi gian ngét chdm theo chiéu 4m
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CAU HOI ON TAP BAI 5

Cau 1: Trinh bay khai niém vé diéu khién

CAu 2: Trinh bay so db tin hiéu va ky hiéu cta cac phan tir logic NOT, OR, AND,
NOR, NAND, EXC-OR, RS-Flipflop.

Cau 3: Trinh bay cac quy tic co ban cua dai s6 Boole

Cau 4: Trinh bay cach biéu dién phan tir logic cua khi nén :NOT, OR, AND, NOR,
NAND, EXC-OR, RS-Flipflop.

Cau 5: So d6 mach diéu khién mach khi nén str dung phan tir Flipflop khi nén.

Cau 6: Trinh bay ky hiéu khi nén va biéu do thoi gian ctia phéan tir thoi gian dong
cham, phan tir thoi gian ngat cham.

Cau 7: So sanh su khac nhau giita phan tir thoi gian dong cham va phan tir thoi gian

ngat cham
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BAI 6
~ THIET KE MACH
PIEU KHIEN DPIEN KHI NEN

Gidi thiéu:

Phan tich va thiét ké duoc cac mach tng dung dién khi nén 1a ky nang chinh can dat dugc cua
M6 dun nay. Bai nay la bai hoc trong tam, cung cap cho nguoi hoc cac phuong phap thiét ké
va rén luyén k¥ ning lap rap van hanh cac hé thong diéu khién dién khi nén.

Muc tiéu:

- Thiét ké va doc dugc so @6 mach diéu khién khi nén.

- Lip dat va van hanh dugc mach diéu khién khi nén va dién khi nén

- Phat huy tinh chu déng, sang tao, tu duy khoa hoc, nghiém thc trong cong viéc..

6.1 Biéu dién chirc ning ciia qua trinh diéu khién

Trong mot hé thong gém nhiéu mach diéu khién. Hon nita trong qué trinh diéu
khién, nhiéu hé théng duoc két hop v6i nhau, vi du: diéu khién bang khi nén két hop véi
dién, thuy lyc... Dé don gian qua trinh diéu khién, phan tiép theo s& trinh bay cach biéu
dién cac chirc ning cua qua trinh diéu khién, gdm co: Biéu d6 trang thai, so d6 chic
nang va luu do tién trinh.
6.1.1 Biéu do trang thai
6.1.1.1 Ky hiéu

@ Cong tdc ngdt khdn cip EtarPhﬁn i ap sudt

(D nat dong [';:l Phén tir thoi gian

NGt dong va nodt A

O Nt ngit E Tin hiéu ré nhanh

@) Cong tic chon ché do lam viec Lk Lien ket OR

@ Nit tw dong Lh Lién k&t AND

(D Nat &n

& ben béo ™\ Phén ti tin hiéu tic dong bing co

NGt dn tac dong dbng thoi S '
Lién két OR co 1 nhanh phi dinh

Hinh 6-1: Ky hiéu biéu dién biéu do trang thai

6.1.1.2 Thiét ké biéu dd trang thai
Trong biéu d6 trang thai, nguoi ta biéu dién cac phan tir trong mach, mdi lién hé giira
cac phan tir va trinh t chuyén mach cta cac phan tir
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Truc toa d6 thing dung biéu dién trang thai (hanh trinh chuyén dong, ap suét, thoi gian,
gdc quay, ....). Hanh trinh lam viéc duoc chia lam cac budc. Su thay d6i trang thai trong
céc bude duge biéu dién béng nét lién dam. Su lién két céc tin hiéu duoc biéu dién bﬁng
nét lién manh, va chiéu tac déng duoc biéu dién bang miii tén.

Trong mdi co cau chap hanh, nét lién manh phia trén biéu thi cho vi tri ctia co cdu chap
hanh & phia ngoai (di ra), va duong lién manh & phia dudi biéu thi cho co ciu chap hanh
¢ phia trong (di vao).
6.1.1.3 Vidu

V& biéu do trang thai cia hé thdng didu khién sau: Khi tic dong vao nat nhan 1.2
hodc 1.4 thi xy — lanh A sé& di ra; va khi tac dong dong thoi hai niit nhan 1.6 va 1.8 thi
xy — lanh A s& duoc di chuyén vao phia trong (di vé)

1.6 18
N )J

1.2 1 2 3 4
14 —

Hinh 6-2: Biéu d6 trang thai ctia xy lanh A

Biéu dd trang thai cua xy lanh 1.0 dwoc biéu dién trén hinh 6.2. Nit 4n 1.2 va

1.4 13 lién két OR. NGt 4n 1.6 va 1.8 la lién két AND. Xy lanh di ra ky hiéu +, xy lanh
di vao ky hiéu -.

S

Eal

OR

1.2 A 14 4 1.6 Al
P Fl R Fl R FI R
©

Hinh 6-3: So dd mach khi nén
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6.1.2 So dd chirc ning
6.1.2.1 Ky hiéu

So dd chuc nang bao g@)m cac budc thuc hién va cac 1énh. Cac budc thuc hién
duoc ky hi€u theo so thir tu va cac 1énh gom tén 1énh, loai I¢nh va vi tri ngat caa I¢nh.
—— Tin hiéu vao thir nhat

— Tin hiéu vao thir hai

A Budc thuc hién n Tén I&nh
B Tén budc thuc hign

r Loai I&nh Vi tri ngdt cla lénh

n+
Hinh 6-4: Ky hiéu cac budc va Iénh thyc hién

Ky hiéu budc thuc hién dugc biéu dién & hinh 6-4. Tin hiéu ra a1 cia budc thuc
hién diéu khién 1énh thuc hién (van dao chiéu, xy — lanh, dong co...) va dugc biéu dién
bang nhitng dudng thang ndm bén phai va phia dudi ky hiéu cua bude thyc hién.

Tin hiéu vao duoc biéu dién bang nhimg dudng thang nim phia trén va bén trai
cua ky hiéu budc thuc hién. Budc thyc hién thir n s€ c6 hi€u luc, khi Iénh ctia budc thuc
hién thir (n-1) trude do6 phai hoan thanh, va dat dugc vi tri ngét cua lénh do6. Budc thuc
hién thir n s€ duoc x06a, khi cac budc thuc hién tiép theo sau do c6 hiéu luc.

n-1 - E,
_21 | E1

E1

E1
n_p— a,

1

Hinh 6-5: Ky hiéu budc thuc hién
Ky hiéu 1énh thyc hién duge biéu dién ¢ hinh: gdm 3 phan: tén 1énh, loai 1énh va
vi tri ngét 1énh. Tin hiéu ra ky hiéu ctia 1énh c6 thé khong can biéu dién ¢ 6 vudng bén
phai ciia ky higu. Qua do, ta c6 thé nhan thiy dugc mot cach tong thé tir tin hicu diéu
khién ra t6i co ciu chép hanh. Vi du: tin hiéu ra al s& diéu khién van dao chiéu V1 bﬁng
loai 1énh SH (loai 1énh nhé, khi dong niang lugng trong hé thong mat di). Vi tin hiéu ra
Al tir van ddo chiéu diéu khién pit — tong Z1 di ra v6i loai 1énh NS (khéng nho).
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——={SH|Van V, =1 NS| Pit tang Z, di toi | E
Pén tin hiéu cufii
15| hanh trinh san
S Loai 1&nh nhd inn sang

NS:  Loai I8nh khéng nhé
SH:  Loai Iénh nhé, médc di dong ndng lugng mét di.
: Loai I&nh gidi han thai gian.

D: Loai l&nh bi cham tré.

SD:  Loai lénh nhd va bi cham tré.

NSD: Loai 1&nh khong nhéi, nhung chim tré.

ST:  Loai l&nh nhd v& gidi han thai gian.

o ‘Hinh 6-6: Ky hiéu 1énh thyc hién
6.1.2.2 Vi du thiét ke so do chirc ning
Nguyén Iy 1am viéc ciia may khoan nhu sau: sau khi chi tiét duoc kep chit (xy

lanh 1.0 di ra), dau khoan bat dau di xudng (xy - lanh 2.0 di ra) va khoan chi tiét. Khi
dau khoan da Iui trd vé (xy - lanh 2.0 di vao), chi tiét dugc thao ra (Xy — lanh 1.0 di vao).
So d6 chtrc ning duoc thiét ké trong hinh 6-9. Theo hinh 6-9 tin hiéu ra cta 1énh thuc
hién (vi du 1énh thyc hién 1), s& tac dong truc tiép co cau chap hanh (xy - lanh 1.0 di ra).
Sau khi 1énh thtr nhat thuc hién xong, vi tri ngét 1énh thuc hién htr nhat 1a cong tac hanh
trinh S2, thi budc thuc hién thir hai sé c¢6 hiéu luc. Theo qui trinh thi 1énh thir nhét nay
phai nhé. Theo hinh 6-10 tin hiéu ra cta l1énh thuc hién (vi du 1énh thuc hién 1), s€ tac
dong truc tiép 1én van dao chiéu, van dao chiéu d6i vi tri va vi tri d6 phai dugc nhé trong
qua trinh Xy — lanh 1.0 di ra, tin hiéu ra tir van dao chiéu tac dong truc tiép 1én co ciu
chap hanh (xy — lanh 1.0 di ra). Giai doan nay khong can phai nhd. Sau khi 1énh thir nhat
thyc hién xong, vi tri nga‘it 1énh thuc hién thir nhat 1a cong tac hanh trinh Sz, thi budc
thuc hién thir hai sé ¢6 hiéu luc.

P Pit - tbng 2.0
NGt dong (khdi dong)
—5d (D Buic thyc hién

1]
"F‘I 2 3 4 5
L
I
i

AN
2

]

Pit - ting 1.0 VoA I

—

Pit - tong 2.0 bl }

e e,

2 " B g4 kep R

Fit - ting 1.0

Hinh 6-7: Nguyén ly lam viéc cia may khoan
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Hinh 6-8: So 6 mach khi nén ciia may khoan

So d6 chirc nang duoc thiét ké trén hinh 6-9. Theo hinh 6-9 tin hiéu ra cua lénh
thuc hién s€ tac dong truc tiép 1én co cau chép hanh. Sau khi 1énh thtr nhat thuc hién
xong, vi tri ngat 1énh thuc hién thir nhét 13 cong tic hanh trinh S2, thi budc thuc hién
thir hai s€ co hi€u lyc. Theo qui trinh thi Iénh thir nhat nay phai dugc nho.

S, Not dn déng

Cong tdc hanh trinh

1 —s [Pittong 10 dira+]| s, |
B g - kep chi it

| Q
Oz
|

2 —|5 |F‘|'ttnﬁng1.[l di r.1+| 54|

Ddu khoan di ra

g
| —
|

3 —s [Pitiong 1.0 dira+ ] 5, |

Bdu khoan lii v&

| o
g
|

4 —|5 |F‘|'ttnﬁng1.[l di r.1+| 5.|

Bb gd - thao chi tift

Hinh 6-9: So db chirc ning véi tin hiéu ra truc tiép tac dong 1én co cdu chap hanh

Theo hinh 6-10 tin hiéu ra cia 1énh thuc hién sé& tac dong truc tiép 1én van dao
chiéu, van dao chiéu ddi vi tri va vi tri d6 phai duoc nhé trong qué trinh xy - lanh 1.0 di
ra, tin hiéu ra tir van dao chiéu tac dong truc tiép 1én co ciu chap hanh (xy — lanh 1.0 di
ra). Giai doan nay khong can phai nh¢. Sau khi 1énh thur nhét duoc thuc hién xong, vi
tri ngat 1énh thyc hién thir nhat 14 cong tic hanh trinh Sz, thi budc thyc hién thi hai s&
¢o hiéu luc.
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5, Nat dn déng

Céng tic hanh trinh

] —|SH|U:|n1.1Eivitria| |

B gd - kep chi tift

S NS[Pit tng 10 dira+] s, |

2

—
2 —sH[van 21 8vitia| |
Piu khoan di ra

s, Ns[pittong 1.0 dira+ ]S, |

—
3 —|SH|Uc|n 24 bvitrib | |
BAu khoan lbi v&

5. |—|NS|P|'HC|ng1.[] gira+|s,|

3

—
4 —|SH|‘J:|n1.1Ewitr1h| |
Bd o4 - thdo chi tiét

NS[Pittong 10 dira+] S, |

Hinh 6-10: So d6 chtic nang vdi tin hiéu ra cua ky hiéu 1énh truc tiép tic dong 1én
van dao chiéu

6.1.3 Luu do tién trinh
6.1.3.1 Ky hi¢u
Ky hiéu dé biéu dién luu db tién trinh theo DIN dugc trinh bay trén hinh 6-11

Lénh thao tac f Chi€u tic dung

Hdp thianh
Ré nhdnh

Lénh thao tic bing tay

Chuong trinh con }-.— R& nhanh

Vi tri chuyén tigp

Jagon

Nhap, xuat dif ligu _
() Ketthic qui tinh
|: Ghi chii

Hinh 6-11: Ky hiéu biéu dién luu do tién trinh
Luu d6 tién trinh biéu dién phuong thirc giai (thuit toan - algorithmus) ctia mot
qua trinh diéu khién. Luu d6 tién trinh khong biéu dién nhitng thong s va phan tir diéu
khién. Luu db tién trinh c¢6 vu diém 1a vach ra huéng tong quat cta qua trinh diéu khién
va c6 tac dung nhu 1a phuong tién thong tin giita ngudi san xuét phan tir diéu khién va
k¥ thuat vién st dung phan tir do.
6.1.3.2 Vi du thiét ké lwu dd tién trinh

Nguyén tac hoat dong cia mach diéu khién & hinh 6-12 dugc thue hién nhu sau:
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- Budc thyuc hién thr nhat:
Khi pit — tong & vi tri ban ddu (E1 = 1/E; = 0), nut an khai dong Eo tac dong.
- Buodc thuc hién thir hai:
_Khi pit-tong di ra dén cubi hanh trinh, cham céng tic hanh trinh Eo, pit — tong s&
lui vé (Z1 -).
- Buodc thuc hién thi ba:

Tai vi tri ban du, pit - tong cham cong tac hanh trinh E1, qua trinh diéu khién két
thac.

Quia trinh diéu khién dugc viét nhu sau:
- Budc thyuc hién tha nhat:

EoA E1N E2 = Z1+ — Eo.

- Budc thuc hién thir hai:

E>=21- —> E1.

- Budc thuc hién thir ba:

E1 = két thiic qua trinh diéu khién.

|
|
1 T
Eo Z4 E4 E»
Hinh 6-12: Nguyén ly hoat dong clia mach diéu khién

Luu db tién trinh ctia qué trinh diéu khién trinh bay trén hinh 6-13

{ Khdi dong ) @

Hinh 6-13: Luu db tién trin
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6.2 Phan loai phwong phap diéu khién
- Diéu khién bang tay.
- Diéu khién tuy dong theo thoi gian.

- Diéu khién tiy dong theo hanh trinh.

Diéu khién theo chwong trinh bang co ciu chuyén mach.

Piéu khién theo ting.
Diéu khién theo nhip.

biéu khién bﬁng bo chon theo budec.

6.2.1 Diéu khién bang tay
Diéu khién bang tay dugc ing dung phan 16n ¢ nhitng mach diéu khién bang khi
nén don gian, vi du nhu cac d6 ga kep chi tiét.
6.2.1.1 Diéu khién truc tiép
Diéu khién truc tiép c6 dic diém 1a chuc nang dua tin hiéu va xtr Iy tin hiéu do mot
phan tor ddm nhan. Vi du mach di€u khién xy - lanh tdc dung mdt chiéu.
1.0 1 2 3 4 2

+
A Pit - tong 1.0 i
AR o
: *pgﬁ Nat dn 372 (1)

Hinh 6-14: Mach diéu khién tryc tiép
Hinh 6-15 biéu dién mach diéu khién bang tay gdm c6 phan tir dua tin hiéu 1.1 va
phan tir xtr Iy tin hiéu 1.2.

+

Pit - télng 1.0
a :

Van déo chiu 3/2 (1.2)

d b -

a v

Niit &n 3/2 (1.1)
b

Hinh 6-15: Mach diéu khién truc tiép v6i phan tir phat va xu 1y tin hiéu

6.2.1.2 Diéu khién gian tiép
Pit - tong di ra va 1ui vao duoc diéu khién bang phan tir nhd 1.3. Mach diéu khién
va biéu db trang thai trinh bay trén hinh 6-16.
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Ay - lanh tac dung kep 1.0
- 13 |a ) d g ¥
o o IS La .
g EN Van dio chifu 5/2 (1.3) ]
b =
14 a 12 4 a i
hﬂﬂ? F[E[ih«* Nit &n 3/2 (1.2)
AR AR b
o a—
Nat dn 3/2 (1.1)
b

Hinh 6-16: Mach diéu khién gian tiép xy - lanh tac dung don c6 phan tir nhé

Mach diéu khién xy - lanh tac dong hai chiéu v&i phan tir nhé 1.3 trinh bay ¢ hinh
6-17.

10 +
—+ Xy - lanh tic dung kép 1.0 {
[ — : !
w3 fale o d !
Rl ll; ------ Van dao chifu 5/2 (1.3) ||
o b ;
144 12 A a -
4=[I1%- t=[’ﬂpih* Niit &n 3/2 (1.2)
' b
& a
Nit &n 3/2 (1.1)
b

Hinh 6-17: Mach diéu khién gian tiép xy - lanh tac dung kép c6 phan tir nhd

6.2.2 Diéu khién tuy dong theo thoi gian
Vi du:
a./ Yéu cau

Mot xy — lanh tac dung kép duoc st dung dé ép cung véi dung dich hd dan. Khi
nut an duoc tac dong, Xy — lanh kep tién ra.

Sau khi vi tri tién ra dat dén cudi cung, Xy — lanh van giit nguyén vi tri d6 trong
mot thoi gian T = 6 gidy va sau d6 co vé vi tri ban dau ngay lap tirc. Viéc co vé ciia Xy
— lanh ¢6 thé diéu chinh dugc. Mot chu trinh khoi dong méi chi ¢o thé khoi dong sau
khi pit - tdng co vé vi tri tan cung..

b./ Huéng din
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Néu can pit - tong khéng & vi tri ban ddu cua nd, mach phai dugc xac 14p bang tay
trén van diéu khién 5/2.

Tai vi tri ban dau, tit ca cac van trir van don by con lan 1S2 (cong tic gi6i han)
1a khong hoat dong. ap suét dugc cung cip tai mit can pit - tdng ciia Xy — lanh va can
pit - tdng van ¢ trang théi co vé.

Van 1S1 va céng tac gi61 han 1S2 phai dugc tac dong nhu mot diéu kién khoi
dong. Cong tic giéi han 1S2 khong duoc tac dong néu can pit - tdng khong & vi tri ban
dau cta n6. Néu diéu kién khai dong dugc thoda man, van song ap 1V1 duogc chuyén
mach dé dong va mot tin hi€u duoc cung cép tai ctra diéu khién 14 cua van diéu khién
hai phia 1V3. Van 1V3 dédo chiéu nguoc lai, ap suat duoc cung C'Qip tai mat pit - tdng cua
xy — lanh va céan pit - tong tién ra. Toc do tién ra phu thudc vao viéc xac 1ap ctia van tiét
Iru mot chiéu 1V5 (diéu khién khi xa). Sau mot chuyén dich tién ra ngan, can pit - tong
tach ra khoi cong tic 152

malfs TS e

V3 5
L |
|
=11 1 [
5¥[a
1 12 5
11 4 _,.a—______l
.y
1[|] ]2 |
I | 12, = . A
| T_\-:,; i .lui
—= 1L
151 152| . 153
2 < 2
i .-;..r A& ~ | L]
I]: _ _\ n'."ﬁ'n.'l W / = - _".,t ﬂl'u" R (O - . ‘ lI'-"Illlln"'l'
TRE 1| Va JIE
) ﬁ FAY AN Y

Hinh 6-18: So @5 mach diéu khién tuy dong theo thoi gian
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6.2.3 Diéu khién tuy dong theo hanh trinh

Co sé diéu khién tuy dong theo hanh trinh 13 vi trf cta cc cong tic hanh trinh. Khi
mot budc thyc hién trong mach diéu khién c6 15, thi mach diéu khién s& dimng yén.

Diéu khién tiy dong theo hanh trinh mot xy - lanh trinh bay trén hinh 6-19

I o g2 3 4 5
— | Pjt-tong 1.0 I\
|_ -
T3IAB 3 : |
At fje 18 Van ddo chiéu 312 (1.3) |
5 | b ] |
|
|

g

Cong tc hanh trinh 3/2 (1.2)

114 21218 b b
IR TR )
PTIR PTIR o
! NGt & 3/2 (11)

G b

I Y

Hinh 6-19: Diéu khién tity dong theo hanh trinh véi 1 xy - lanh
So d6 va biéu dd trang thai cia mach diéu khién tuy dong theo hanh trinh véi mot
Xy - lanh ¢6 chu ky tir d6ng trinh bay trén hinh 6-19. Mach diéu khién thyc hién ty dong
nho st dung nut 4n c6 ranh dinh vi 1.1, chirng nao nut 4n 1.1 & vi tri b thi mach sé& ngung
hoat dong.So do va biéu dd trang thai cua mach diéu khién tuy dong theo hanh trinh véi
mot xy - lanh c6 chu ky tu dong trinh bay trén hinh 6-20.
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Pit - téng 1.0

Van ddo chifu 3/2 (1.4)

Cong tic hinh trinh 3/2 (1.3)

Cong tic hinh trinh 3/2 (1.2)

Nat dn cd ranh dinh vi 3/2 (1.1)

26 4 1a Bwﬂ‘
,a1.2| Ay |
o= L |
14 |a a 138 b
N e TR Y,
FILR Fle
o,
. 1 2 3 4 5 6 7
Y M
i { IR \)/ LN
a I = L | e~
| : D : D
| ] |
b | I I I I
d
IR 1
1 | I\’ I L kﬂ I
2 292 AN !
| u w
I
a N

b

Hinh 6-20: mach diéu khién tily dong theo hanh trinh véi mot xy - lanh ¢6 chu ky ty dong
6.3 Cac phan tir dién khi nén

Hé thong lap rap dién - khi nén dugc biéu dién mot cach tong quat mach dién diéu

khién thong thuong 1a dong dién mot chiéu.

Uyag =230V50Hz

Ura=24VDC

]
]

Mach dign difu khién

Cd cdu chdp hanh

0000000000

0000000000

BA ngufn

Bé phan phdi dién

Ro - le | Nam chim dién

Phdn ti difu khifn
(van dio chiéu)

Hinh 6-21:Hé théng lap rap dién — khi nén

6.3.1 Van ddo chiéu diéu khién bang nam cham dién

a/ Ky hiéu:

Van dao chiéu diéu khién bang nam cham dién két hop v&i khi nén co thé diéu

khién truc tiép o hai dau nong van hodc gian tiép qua van phuy tro. Hinh 6-21 biéu dién

mot sO ky hi€u loai diéu khién.
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Van d3o chiéu diéu khién truc tiép

= W bing nam chdm dién va 1o xo
Van dao chiéu diéu khién truc tiép
L] AW bdng nam cham dién ca hai phia
Van d3o chiéu diéu khién gian ti€p bing
b7 RT3 ham cham dign va khi nén ca hai phia
Van dao chiéu diéu khién gian ti&p bang
7R M am cham dién va ap thap ca hai phia

Hinh 6-22: Ky hiéu cac loai van diéu khién
6.3.2 Céac phan tir dién
6.3.2.1 Cong tic
Trong k¥ thuat diéu khién, cong tic, nut an thudc cac phan tir dua tin hiéu. Hinh
6-22 giGi thiéu hai loai cong tic thong dung: cong tic dong md va cong tic chuyén mach
quay.
Kif higw
4
] Hinh 6-23:Ky hiéu cong tic
6.3.2.2 Nut nhan

Nt 4n dong mé ( hinh 6-23) khi chua c6 tac dong thi chua c6 dong dién chay
qua, khi tac dong thi c6 dong dién di qua. Nut an chuyén mach, so dd ciu tao va ky hiéu

trinh bay trong hinh v&.
Ky hiéu

A r
== |
e =

Hinh 6-24: ntit nhan va ky hiéu

6.3.2.3 Role

Trong k¥ thuat diéu khién, role duoc st dung nhu 13 phan ttr xt 1y tin hiéu. C6
nhiéu loai role khac nhau, tuy theo cong dung. Nguyén tic hoat dong cua role 14 tir
trrong cudn day. Trong qua trinh dong ma s€ cd hién tuong tu cam.

- Role dong mach:
Nguyén 1y hoat dong ctia role dong mach dugc biéu dién ¢ hinh 6-24. Khi dong

dién vao cudn day cam tng, xuat hién lyc tir trrong hat 161 sat, trén do c6 lap cac tiép
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diém. Céc tiép diém co thé 1a cac tiép diém chinh dé déng md mach chinh va cac tiép
diém phu dé dong mé mach diéu khién. Role dong mach ting dung cho mach c6 cong

suét 16m tr 1 kW — 500kW.

PN NN 272
IRRRREEE

Hinh 6-25: Ky hiéu Role dong mach

- Role diéu khién:

Nguyén 1y hoat dong cua role diéu khién ciing tuong tu nhu role dong mach, nd
chi khac role déng mach & chd 1a role diéu khién déng mé cho mach cé cong suat nhod
va thoi gian dong, mé céc tiép diém rat nho (tir 1ms dén 10ms).

Tiép diém Ky higu

T

Hinh 6-26:Role diéu khién

- Role thoi gian tac dong mudn (déng cham):

Nguyén ly hoat dong cua role tac dong mudn tuong tu nhu role thoi gian tac
d6ng mudn cua phan tir khi nén, dibt twong dwong nhu van mot chiéu, tu dién nhu binh
trich chira, bién tr& R1 nhu van tiét luu. Déng thoi tu dién c6 nhiém vu gidm dién ap
quA tai trong qué trinh ngat.

1
|
|
|
|
|
|
|
1
1
1
1
1
1
1
|
|
|
|
|
1
1
1
1
1
1
i

4

Ky hiéu

K] €7 €
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.
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T
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I
I
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|
|
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I
I
I
|
|
|
|
I
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Hinh 6-27: Ro le thoi gian tac dong mudn

- Role thoi gian nha mudn (nha chiam):
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Nguyén 1y hoat dong ctia role thoi gian nha mudn tuwong ty nhu role thoi gian nha
muodn cua phén tr khi nén, dibt twong duong nhu van mot chiéu, tu dién nhu binh trich
chira, bién tré R1 nhu van tiét luu. Déng thoi tu dién c6 nhi€ém vu lam giam dién ap qua
tai trong qua trinh ngit.

STE—EJ _________________________ §
@ | : Ky hiéu
1 Fldok «mmd oy

| I—

Hinh 6-28: Ro le thoi gian nha mudn
- Cong tic hanh trinh dién - co:
Nguyén 1y hoat dong ciia cong tic hanh trinh dién — co duoc biéu dién trong

hinh 6-28, khi con lin cham cit hanh trinh thi tiép diém 1 ndi véi 4.

Ky higu

Hinh 6-29: Cong tac hanh trinh dién - co
Can phén biét cac trudong hop cong tic thudong dong va thuong mo khi lip cong
tac hanh trinh dién - co trong mach.
6.3.2.4 Cong tic hanh trinh nam chim:
Cong tic hanh trinh nam cham thudc loai cong tic hanh trinh khong tiép xuc.
Nguyén 1y hoat dong, ky hiéu duoc biéu dién & hinh 6-29.

Hép cing tic
®y - lanh khdng tir tinh haa

s e s i N A
Fit - tdng ~_ Mam chdm vinh clu C4n pit - ting
[, o /

Hinh 6-30: Céng tic hanh trinh nam chdm

106



6.4 Thiét ké mach diéu khién dién khi nén
6.4.1 Nguyén tic thiét ké
So d6 mach dién - khi nén gém c6 hai phan:
- So' 46 mach dién diéu khién.
- So' 46 mach khi nén.
Sau déy 1a ky hiéu cac phan tir dién:
- Tiép diém:
— o~ 0 ) 7

Thuing md  Thubng ddng Chuvdn mach Bdng chdm M3 chdm Nhd cham

SIS A

hng Chuylin mach Shuyn mach 4 &fu day

- Nt nhan:

0w o oY

K§ hiduchung Tdcdhng mudn  Nhd mudn \ IH I\:\Tl L‘T I
D.___ R, R TN, S
-Cong tac hanh trinh:

ot -\
Cang ti hdnh trinh didn ca Cang tdc hinh trinh nam chdm

(loai tifp wlc) {loai khdng tifp xic)

- Cam bién:

I — WO = | 0w

Gam dng bi#gn dung Quang

6.4.2 Mach dang xung bang khi nén

Nguyén tic hoat dong cia mach dang xung bang khi nén dugc biéu dién ¢ hinh 6-
30. Khi tin hi€u xung z c6 gia tri L, thi tin hi¢u xung ra y cling c6 gié tri L. Sau thoi gian
ta, phﬁn tur thot gian 1.1 dong, van 1.2 ddi vi tri, tin hiéu Xxung ra y trg vé gia tri 0, néu

thot gian nhan nit nhan nhé hon t; thi tin hi€u xung vao z va tin hiéu xung ra y dong

nhét.
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Hinh 6-31: Mach dang xung bang khi nén

6.4.3 Mach trigo mét trang thai bén bang khi nén

Nguyén 1y hoat dong ctia mach trigo mot trang thai bén bang khi nén, biéu dién &
hinh 6-31. Néu tin hiéu z c6 gid tri L, khi nén qua van 2.2 van dao chiéu ciia phan tir
thoi gian ngat cham theo chidu 4m d6i vi tri, tin hiéu ra y nhan gia tri L. Sau mot thoi
gian t1=0.25, van dao chiéu 2.2 d6i sang vi tri 1, tin hi¢u x s€ nhan gia tri 0, tin hi€u ra
y van con duy tri gia tri L trong khodng thoi gian khoang t2, khong phu thudc vao thoi

gian nhan nut an zo.
L4 t1=0.25 98 —

- 2] 0 tl
- & i . i&l tl=0,55 8.2 3.1
21
21 | | LA 2121 3

1.3 1516 — 4
e PR
1.1 — _ [144G _ —
b= [l ol
=U.08

Hinh 6-32: Mach trigo mot trang thai bén bang khi nén N , )
’ 80 Mot Tang 8 bicu kién dé mach trigo mot trang

thai bén bang khi nén hoat dong 1a tin hiéu z phai gitr gia tri L trong khoang thoi gian
16m hon t 1( khoang 0.2s)

- : 2 .'
L4 : JI2PN11t o !
"""" 15 G 27 = o 38 | 34
- N ST e B P
1 5 I et 4= . i ! . L AR R .Y
-GS} 4 TR 4 | m O+ B e
: : | ! Lo L a3 :
11 2 1212 i )(a b 12 :
1] \o LYY it : i@- ———————————— 124 XD Hpa_ . #@
l: \ \id I: WV - ' 1 M [ M
rl-r + Ily ¥ :] ' ! 1 1 V3 2
[ F - Y ST . SR _._.A.. ______ ﬁ_.ﬁ_ -t e _.._A ________________
"Phan ti EXC - AND Phdn tu khoi dong xung Bé tao xung

Hinh 6-33: Phan tir trigo mot trang thai bén bang khi nén
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6.4.4 Mach dién diéu khién dién khi nén véi mot xy — lanh
a. Mach diéu khién véi tiép diém tu duy tri
Co s& dé thiét ké mach diéu khién dién — khi nén 1a biéu do trang thai

Ky - lanh 1.0

: —,

Xy - lanh 1.0

A

)

i 2 3 4 % 7B\

» /1
5 i R

Khi tac dong vao nit nhan Sy, roy le Ko ¢o dién, cac tiép diém twong ing cia ro le
Kz s& dong, d6 1a tiép diém K2 ¢ nhanh thir va va K, nhanh thi nam. Khi nha nat nhan
S», nho tiép diém duy tri K2 ¢ nhanh thir ba, o le K2 van c6 dién va tiép diém K &

nhanh thir nam, tiép diém dong dé dong dién qua cudn cam tng ciia van ddo chiéu, Xy
— lanh di téi.

Hinh 6-34: Biéu d6 trang thai va so d6 mach khi nén

Khi tac dong va nut nhan S1 dong dién trong nhénh hai maét, ro le Ko mét dién, cac
tiép diém twong irng mo ra va xy — lanh sé& Iui vé.

1 2 I 4 5

_I_
Xy - lanh i vg 1 ;--lr‘ Ky

|
Xy - lanh di tai S?[..‘; Kz Tigp diém
tyf dury trii

Kz Dl:l Hs%’ L X

Hinh 6-35: Mach diéu khién véi tiép diém tu duy tri

b. Mach diéu khién véi role thoi gian tic dong mudn
Biéu do trang thai, so dd mach khi nén dugc trinh bay ¢ hinh 5.22. So dd mach
diéu khién véi phan tir ty duy tri va role thoi gian tic dong mudn. Sau thoi gian t1 cdng
tac hanh trinh dién co Sz dong (vi tri cudi hanh trinh), thi role tac dong mudn K mai c6
dién.
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A1 2 3 4 Xy - lanh 1.0

Xy - lanh 1.0 :
‘I
Nt 4n 5,
- . L

Cong tc hanh Ya - AlB
trinh ditn co 5, I
R le this gian sH R
tic ding mudn Ky

-

Hinh 6-36: Biéu d6 trang thai va mach khi nén

1 2 3 4 5 6 7
+
Xy - lanh Iti v& 54 E--L“ Ky
520-\ Xy - lanh di t6i 54&5-‘& Ky | Tigp diém
tu duy tri

B T e

Hinh 6-37: Mach diéu khién tu duy tri v6i role thoi gian tic dong mudn.

6.4.5 Mach dién diéu khién dién khi nén véi hai xy — lanh
Quy trinh mach diéu khién theo nhip véi 2 xy — lanh biéu dién trén hinh

Khi tac dong vao nit an , cac xy — lanh s€ thuc hién theo quy trinh dé ra.

| _-B
f_s” = I = I
= | 55 S S,
2
Y X Ko
Xy - lanh A+| B+| B-| A- | KT

Cong tac hanh trinh| S| S5 | Sa| S| S
Mam chdm dién Yy Y, 0] 0

Hinh 6-38: Quy trinh diéu khién 2 xy — lanh
Moi nhip déu c6 mach tu duy tri. Sau khi an nat khai dong S. Lan luot nhip 1 cho
dén céc nhip tiép theo s& dong mach. Nhip cudi cing tac dong cho quy trinh tré vé vi tri
ban dau.
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Hinh 6-39: So @6 mach dién diéu khién quy trinh khoan.
Néu ta chon van dao chiéu 4/2 xung, ca hai phia tac dong béng nam cham dién, so
d6 mach diéu khién dién biéu dién & trén hinh 6-40. Mic dau mdi nhip c6 mach ty duy
tri, nhung néu nhip tiép theo dugc thuc hién, khi nhip trude d6 phai dugce xda.

\ Xy - lanh A+| B+| B-| A-| KT
Cong tdc hanh trinh| S5| S5 | Sa| S3| S
Nam chdm dién Yol Ya| Ya| Y2

Yy Yo Ys Y,

Hinh 6-40: Quy trinh diéu khién v&i van dao chiéu xung 4/2
6.5 Picéu khién theo nhip
6.5.1 B dich chuyén theo nhip
CAu tao khéi cia nhip diéu khién gdm c6 3 phan tir 1a: phan tir AND, phan tir nhé

va phan tir OR.

Tin hiéu digu khién

|
|
¥ ¥ ¥, ¥
Vin hanh (SET) : n pw s : Vin hinh (5ET) -—: e :
P P .
Nouln khi nén | | Nguln khi nén >
| ;
|

i i
X6a (RESET) i ¥ ¥a (RESET)
L L
Binh hudng I P -____Jl Binh huting -
X
Tin hiéu phin hi

Hinh 6-41: Khi diéu khién theo nhip
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6.5.2 Nguyén tic thyc hién ciia diéu khién theo nhip

Céc budc thuc hién 1€nh xay ra tuan tu. Co nghia 1a khi cac 1€nh trong nhip mot
thuc hién xong, thi sé thong bao cho nhip tiép theo, déng thoi s€ x6a 1€nh nhip thyuc hi¢n
trude d6. Tin hidu vao Yn tac dong (vi du: tin hiéu khoi dong), tin hiéu diéu khién Al
co gia tri L. Déng thoi s€ tdc dong vao nhip trude do6 Zn-1 dé x6a 1énh thyuc hién trude
d6. Pong thoi s& chuan bi cho nhip tiép theo cing véi tin hidu vao X1. nhu vy, khbi
ctia nhip diéu khién gdom céc chtc nang:

- Chuan bi cho nhip tiép theo.

- Xo4a Iénh cta nhip trude do.

- Thuc hién 1énh cua tin hiéu diéu khién

Chudi diéu khién theo nhip dugc trinh bay & hinh sau
A Az A Ay

"4
1
S|R S|R
 — C "
by
H F & &
-
X

X
Hinh 6-42: Mach logic ctia chudi diéu khién theo nhip

e

Biéu dién don gian chudi diéu khién theo nhip dugc trinh bay trén hinh 4.39. Nhip
thi nhat Zs s& dugc x6a bang nhip cubdi cung Zn+1.

) 1 2 3 4 3 i

T Trst

P - | P

I Ly

L { L
X X2 X3 Xy Xy X

Hinh 6-43: Biéu dién don gian chudi diéu khién theo nhip

Dé thuc hién viéc thiét ké mach theo phuong phap diéu khién theo nhip, ta can
tuan theo cac nguyén tic sau :
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1/ Tir so @6 hanh trinh budc da cho (hodc tir yéu cau cong nghé, ta thiét 1ap so
dd hanh trinh budc) ta vé dugc bang trinh tu cac nhip nhu sau:

Nhip thyc hién 1 2 3 4

Xy — lanh A" B" |B | A
Nhan tin hiéu Start S2 |S4 |S3
Nam cham dién Y1 Y3 | Y4 | Y2

2/ Mdc du ta st dung van di¢n tir c6 duy tri, nhung mdi nhip déu c6 mot mach
tu duy tri. Sau khi nhan nat khai dong, 1an lwot nhip 1 cho dén cac nhip tiép theo.... S&
dong mach. Nhip cudi cing tac déng cho qui trinh trd vé vi tri ban dau. Nhip tiép theo
duogc thuc hién, thi nhip trudc dé phai dugc xoa.

6.5.3 Vidu

- Céac chi tiét sau khi déng goi, can duoc di chuyén sang mot day chuyén khac
bﬁng mot hé théng diéu khién Dién — Khi nén nhu sau:

- Nhan nut nhét Start Xy — lanh tic dong hai phia A di ra nang chi tiét 1én, dén
cudi hanh trinh Xy — lanh tac dong hai phia B di ra ddy chi tiét sang day chuyén ké tiép,
sau do xy — lanh A quay tré vé, va tiép theo Xy — lanh B quay vé hoan tat mot chu trinh.

Hay v& mach diéu khién Dién — Khi nén.
Xy lanh B

Q‘%ﬂ -

Xy lanh A

1/ Lap bang diéu khién, chon Van di¢n tir

O loai diéu khién nay, ta chon Van di¢n tur hai dau c6 hai cudn day, nghia 1a loai
Van dién tir duy tri. Ta lap bang diéu khién nhu sau :

Nhip thuc hién 1 2 3 4
Xy — lanh A" B* |A | B
Nhan tin hiéu Start ar | b1 |ao
Nam cham dién Y1 Y3 [ Y2 |Y4

2/ V& so @6 diéu khién Khi
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ok ok

VA VA

3/ V& mach diéu khién Pié¢n

Buée 1: Nhan niit nhan Start, cudn day K1 ¢ nhanh 1 c6 dién, tiép diém K1 &
nhanh 2 déng lai, duy tri cho cudn day K1, dong thoi tiép diém K1 & nhanh 10 dong lai,
lam cho cudn day cua van dién tir Y1 c6 dién, va déy nong van sang phai, Xy — lanh A
di ra. Tiép diém thuong déng & nhanh 2 c¢6 nhiém vu s& x6a dién & cudén day K1 khi
cudn day K2 co dién.

+24Y 12

I I
Start K1 K1

K1 ¥l

Buéc 2: Khixy — lanh A di ra cudi hanh trinh, tac dong cong tic hanh trinh a; —
do & nhanh 3 ¢6 tiép diém K1 thudong mé (dy 1 tiép diém chudn bi ¢ budc trude) dang
dugc dong (do K1 dang c6 dién) s€ lam cho cudn day Y3 & nhanh 12 ¢6 dién, Xy — lanh
B di ra. Vi la day 1a phwong phap diéu khién theo nhip, nén ¢ nhanh 1 phai b6 tri tiép
diém thuong dong K2 dé xoa tin hiéu dién ¢ cudn day Y1 (nhip trudc do)

+24V 1 2 3 4 10 12
Start 1\ kil o ko ! '
art | K1 o\ K2 K1 K2
- ar . . -
K1 ‘
K2 7 K37

Kigh chf viby Yy
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Buwéc 3: Khi xy — lanh B di ra cubi hanh trinh, tac dong cong tic hanh trinh by —
do & nhanh 5 ¢6 tiép diém K2 thudong mé (dy 1a tiép diém chuén bi ¢ budc trudc) dang
duogc dong (do K2 dang c6 dién) s€ lam cho cudn day Y2 & nhanh 11 c¢6 dién, Xy — lanh
A di v&, do & nhanh 3 b tri tiép diém thuong dong K3 dé xoa tin hiéu dién & cudn day
Y2 (nhip trude do)

I
start B\ K1\ 2 0 K2\ o\ K3\ K1y K3y ko
by
K1 K2
K2 /7 K3 7 K4 7
Y2 Y3
K12 K2 21 K3CA Y1 ZHCA IZ/:I—$—
oV

Buéc 4: Khi xy — lanhA di vé dén cudi hanh trinh, tic dong cong tic hanh trinh
a0 — do & nhanh 7 ¢6 tiép diém K3 thuong mé (ddy 1a tiép diém chudn bi & bude trude)
dang dugc dong (do K3 dang c6 dién) s€ lam cho cudn day Y4 & nhanh 13 c6 dién, Xy
— lanhB di vé. ¢ nhanh 5 phai bd tri tiép diém thuong dong K4 dé xoa tin hiéu dién &
cudn day K3

+24V 1 2 3 4 5 6 7 10 11 12 13
| | | ! | A | | I |
Start F\ K1\ & K2 K3 a7 \KL \K4 \ K2 \ K3
- bl - ﬁ - - -
K1 K2 K3
K2 ( K3/ K4 K1
Y2 Y3
7] [ -] W &
chf K2 K3 K4 Y1 Y4
: | 1 ] :
oV

Budéc 5: Vi ddy 1a loai diéu khién theo nhip, nén & nhanh 8 b tri tiép diém K4
thudng md dé duy tri dién cho cudén day K4; ¢ nhanh 9 lap thém nit SET dé khoi dau
mot chu trinh; ddng thoi ¢ nhanh 1 1ap thém tiép diém K4 thuong md dung dé khai dau
chu trinh.,
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+24V

12 3 4 5 6 7 9 10 11 12 13
| | | | [ | o—|7 | | | | |
Start B\ K1\ a O\ K2\ O\ K3\% KL\ K4 \ K2 \ K3 \
: by | - { SET ol
K4\ iy |k K3 \
° ." ."‘ - :" .."
K2
; \ Y2 | v3
K1~ Y1 A% % AYe

Puong xda

DPudng chuin bi

6.6 Cac mach irng dung
6.6.1 BDiéu khién xy — lanh tac déng don truc tiép bang mét nat nhan
Khi tac dong vao nit nhan, pittdng cua xy — lanh tac dong mét chiéu (xy — lanh tac
dung don) di chuyén di ra (dudi ra). Khi nha nat nhan, pittdng co lai tro vé vi tri ban
dau.
1.0
AA

JAWAWAVAWI ]

VVV]

NN

1&3

W

6.6.2 Mach Diéu khién xy — lanh tac dong don gian tiép
1.0

N

JAWAVAWI ]
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6.6.3 Mach Diéu khién xy — lanh tac déng kép

1.0 1.3
| I
1
|
1.1 A B

v
v

S

=

a
J}%

12__ 2 1.3 2
ELnw el w

Tac dong vao nut nhan, xy — lanh dudi ra, khi di chuyén dén cubi hanh trinh, cham
vao cOng tac hanh trinh 1.3 thi xy — lanh co lai tro vé vi tri ban dau.

6.6.4 Diéu khién xy — lanh tac déng don truc tiép qua van logic OR

1.0

AAAN

JAWAVAWENN|

VVVI

<~

L6

N

1.2

1.4
1
q: o\ W (IZT e\ W

6.6.5 Diéu khién xy — lanh tac dong don truc tiép qua van logic AND

1.0 1.0
/ IAI IAI IA\ llI ] / IAI IAIIA\l/I ]
VVV] VVV]
1.6 ] A 14 2
XD Y G: TIT W
2 2 1 3
1.2 14 I 2

o—H
w
o—H
w
_H
o=
W

(a) (b)
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6.6.6 Diéu khién toc dd xy — lanh tac déng don qua van xa khi nhanh

1.0 1.0
AL, —>
A
1.2 A—1 12 |~
RS ULl hacallis
P
1.1 2 M —h
( TT \V\ (I:T\v "/TNV\
I Lv
(.) S R
P

6.6.7 Diéu khién téc d xy — lanh tac dong don qua van tiét lwu mot chidu

1.0 1.0 1.0

N

JAWAVAWI ] JAWAVAWEN |

N
q
N
—
<]
x
N

1 1 I
G= TT\1 VW G= TT\1 W : El 1.3
1&) 3 1&) 3 :
(a) (b) -~
L1 2]

v Biéu khién luu lugng dong khi ¢ duong vao (a)
v' Diéu khién & duong ra (b)

v' Diéu khién van téc vao va ra cua xy — lanh (c)

6.6.8 Diéu khién téc dd xy — lanh tic dong kép qua van tiét lvu mot chidu
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1.0 1.0

1.2 i ‘)Gi i ’)Gi 1.3 1.2 ij)gi ij)gi 1.3
RO I
AISA Jov

w h

T
2
N
L_B0% . Vs .
1
, A
SR
1 3
A
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CAU HOI ON TAP BAI 6

Cau 1: Trinh bay phuong phap thiét ké biéu do trang thai

CAu 2: Trinh bay nguyén tic thiét ké luu d6 tién trinh

Cau 3: Trinh bay nguyén tac thiét ké diéu khién dién khi nén

CAu 4: Trinh bay biéu db trang thai va so dd khi nén ctia mach diéu khién véi tiép
diém tu duy tri

CAau 5: Trinh bay biéu dd trang thai va so dd khi nén ctiia mach diéu khién véi role thoi
gian tdc dong mudn

Cau 6: Trinh bay so d6 mach khi nén, mach dién diéu khién quy trinh khoan véi 2 xy —
lanh

Cau 7: Trinh bay ciu tao khéi ctia nhip diéu khién

Cau 8: Nguyén tac thyc hién cua diéu khién theo nhip

Cau 9: V& so d6 cac mach dién khi nén ung dung diéu khién ON-OFF 1 Xy — lanh tac
dong don

Cau 10: V& so d6 cac mach dién khi nén tng dung diéu khién ON-OFF 1 xy — lanh tac
dong kép

Cau 11: V& so d6 cac mach dién khi nén tng dung diéu khién diéu khién téc do1 xy —
lanh tac dong don, 1 Xy — lanh tac dong kép stir dung

a.Van tiét luu

b. Van tiét lvu va van xa khi nhanh.

Céu 12: V& so d6 cac mach diéu khién xy — lanh tac dong don qua role thoi gian ngit

cham, role thoi gian dong chdm
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BAI TAP BAI 6

Thiét ké so dd mach khi nén hodc dién khi nén cho cac hé théng 6 biéu d6 trang
thai nhu hinh dudi

1. Piéu khién mét xy-lanh

4
1 2 31 1 12 31 — 11
10 A+ 12 A_
1.0 A+ A- 1.0} A+ A- (A) {=5s
(A) (A) 0
1.1 11 11 | nm"1.7
=7 gm0 "oz ' ° 13
Bpi 03
1 2 3
2 1.2 41 1 . ) 2 3
1.2 1 = 4
1.0lt=5s | A+ A- 1.0/ A & T2 1
(A) PN/ |\ o 10| A/ o= g bar| N
0 11 1.7 A)
L1 KT T M 1.7 T I | M\o
1.3 ) t=5s %% 1.7
Bui 04 Bpi 05 ' BLI 06
2 3 2
T e—— ] 1 123 4, 2 3, 4 5
1.2 1.0 1.0 1.2 A-
1.0/ A P=4barl \A- A A4, A- | t=5s A) At/ | 1=8s <538
®) | i 11\ 0 »
I 0
1.1 1.7 1.1 I n o m. 1711 I mnm v, 1.7
1.3 ) 1.3 : 1.3 .
Bpi 07 Bpi 08 Bui 09
5
o 3¢~ 4 S 11 ﬁ(l A% Choy:Van%cavt
%.Ag A/ s TN A N 1.3] " |38 wss| /M7 trYban ®Qu (Initial)
Lo [ wNAv [viN\ o %Ag A N2 /A 0 ph¥ bantr, i
1.1 17 1.7 2wV
13 .
Bui 10 BUi 11

2. Piéu khién hai xy-lanh
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PHU LUC 1
BANG CAC PAI LUQGNG VA PON VI THUONG DUNG

TRONG KY THUAT KHI NEN

STT Ky hiéu Tiéng Viét Tiéng Anh Pon vi
1 I Chiéu dai Length m
2 q Luu luong Volumetric flow rate I/min
3 Js Khi tiéu thu Air consumption I/min
4 On Luu lugng danh dinh Nominal flow rate I/min
5 p Ap suit Pressure bar(Pa)
6 Pabs Ap suit tuyeét doi Absolute pressure bar(Pa)
7 Pamb Ap suét méi trueong Ambient pressure bar(Pa)
8 Pe Ap suét du hoac chan khong Excess or vacuum bar(Pa)
pressure
9 Ap Chénh léch 4p suat Differential pressure | bar(Pa)
10 Ap suat tiéu chuan Pn= 101325 Pa
Pn Standard pressure | bar(Pa)
11 A Dién tich mat Pittong Pit - tbng surface e
12 .
A Dién tich vanh khan A_n nular surface
(ring area)
13 o it - t6
d buong kinh can Pittdng P_It tong rod m
diameter
14 D buong kinh trong Xilanh Cylinder diameter | m
15 Luc tac dung bai pittdng Effective pit - tong
Fef‘f N
force
16 E Luc phan hoi bai 16 xo Force of retract N
spring
Luc ma sé -
17 Fr wc ma sat Friction force N
18 s Khoang tac dung(cua pittdng) Stroke length cm
19 n Téc do quay ( cho dong co) Revolutions per min (tprm)
»auay e minute
20 . o i it -
v Van toc cua Pittong Velocity of pit m/s

tébng
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21 m Khéi luong Mass Kg
22 t Thai gian Time S
23 T Nhiét do Temperature K
24 F Force Luc N
25 A Area Dién tich m?
26 v Volume Thé tich m?
Pa bar KG/cm® atm mmH,0 mmHg psi
Pa 1 1x10° | 1,01972x107 | 9,86923x10°* | 1,01972x10™" | 7,50062x10" | 1,45038x10°
bar 1x10° 1 1,01972  |9,86923x10" | 1,01972x10* | 7,50062x10° | 1,45048x10
KG/cm® | 9,80665x10* | 9.80665x10™ 1 9,67841x10" [ 1x10* 7,35559x10% | 1,42234x10
atm | 1,01325x10° | 1,01325 1,03323 1 1,03323x10* [ 7,60x10* | 1,46960x10
mmH0 | 9,80665 [9,80665x10°| 1x10*  [9,67841x10” 1 7,35559x10 | 1,42234x107
mmHg | 1,33322x107 [ 1,33322x107 | 1,35951x10° | 1,31579x10 | 1,35951x10~ 1 1,93368x10
psi | 6,89473x10° | 6,89473x107 | 7,03065x107 | 6,80457x107 | 7,03067x10” | 5,17147x10 1

124




PHU LUC 2

BANG TU PANH GIA CAC KY NANG CAN PAT BPUQC TRONG QUA
TRINH HOC MO DUN PIEU KHIEN PIEN KHI NEN

Ho vatén sinh VIENn:.........ccccoco v 17 o LSRR
Tiéu chuan danh gia:

A

Xuat sic

dam bao sém 5-10 phut

Thuc hién dang k¥ nang, van hanh mach ding chic nang, thoi gian

B

Pat Thuc hién ding k¥ nang, van hanh mach dang chtrc nang, dang thoi

gian quy dinh

C

Can rén
luyén

Thyc hién dung k¥ nang, van hanh mach dung chire nang, khong
dung thoi gian quy dinh tré tir 5-10 phat

Chua dat

thoi gian quy dinh

Khoéng thuc hién duoc ki niang, mach lap sai chirc nang, khong diing

Ngay
hoc

TEN KY NANG

SV TU PANH
GIA MUC PO
HOAN
THANH

GHI CHU
(Néu ky niang &
muc C, D, sinh
vién ghi ro ké
hoach cai thién

Str dung bo loc va van di€u ap

Xac dinh tén va cong dung cua thiét bi
trén bang thi nghiém

Lap dat mach dicu khien xy lanh tic dong
don v6i van 3/2 tac dong bang nit nhan

Lap dat mach diéu khién xy lanh tac dong
kép v&i van 3/2 va van 5/2 tac dong bang
khi nén

Lap dat mach diéu khién xy lanh tac dong
don dicu khién 2 vi tri véi van OR

Lap dat mach diéu khién xy lanh tac dong
don diéu khién véi van AND

Lap dat mach dién khi nén co ban véi van
5/2 tac dong bang nam cham dién a/
khong tu gitr b/ c6 ty gilr

Lép dat mach dién khi nén co ban véi van
5/3 tac dong bang nam cham dién

Xac dinh chiéu lam viéc cua van tiét luu
mot chiéu

10.

Lap dat cac mach diéu khién hudng va toc
do xy lanh sir dung van ti€t luu mét chiéu
va van xa khi nhanh

11.

Lé.p dat mach diéu khién xy lanh sir dung
két hop van AND, van OR

12.

Lip dat mach Set reset xylanh tac dong
don

13.

Lép dat mach diéu khién Xy lanh tac dong
kép voi van 5/3 va 1 cong tac hanh trinh
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14, mach khoa chéo dung 2 ro le

15. Lap dat mach ty dong chay té6i lui van
5/2 khong tu gilr dung 1 relay.
16. Lap dat mach ty dong chay t&i lui van

5/2 co ty gir dung 1 relay va 2 cong
tac hanh trinh

17. Lap dat mach ty dong chay t&i lui van
5/2 co ty gir dung 2 relay va 2 cong
tac hanh trinh

18. Lap dat mach ty dong chay t&i lui van
5/3 dung 2 relay va 2 cong tic hanh
trinh

19. Lép dat mach khoa vu tién bang khi
nén

20. Su dung bd dinh thoi

21. Diéu khién xi lanh ding 5s dau hanh

trinh, 5s cubi hanh trinh khong st dung
cong tac hanh trinh

22. Lép dat mach dung 5s cudi hanh trinh
chay 1 lan

23. Lép dat mach dung 5s cudi hanh trinh
chay tu dong

24. Lép dat mach ty dong dirng sau mot s6 lan
hoat dong cua xylanh

25. Lap dat mach diéu khién tuan ty
A+ B+,A- B-

26. Lap dat mach diéu khién tuan ty
A+,B+,(A-,B-)

27.

28.

29.

30.

Nhan xét tom tit vé qua trinh hoc:
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