UY BAN NHAN DAN QUAN 5
TRUONG TRUNG CAP NGHE
KY THUAT CONG NGHE HUNG VUONG

GIAO TRINH

TEN MO BUN: BAO TRI HE THONG HIEN THI TRONG THIET BI
CO KHi

NGANH, NGHE: BAO TRI HE THONG THIET BI CO KHi
TRINH PO TRUNG CAP

(Ban hanh kém theo Quyét dinh s6 ...../OB-KTCNHV ngdy ..... thang ..... nam ..... cua
Hiéu truéng Truwong Trung cap nghé Kj thudt Cong nghé Hiing Vicong)

.......... , ham 2023




TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach giéo trinh nén cac ngudn thdng tin cé thé duoc phép
ding nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh léch lac hoac sir dung véi muc dich kinh doanh
thiéu lanh manh s& bi nghiém cam.
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LOI GIOI THIEU

Dé dap ung yéu cau giang day chwong trinh dao tao nghé Bao Tri Hé Théng
Thiét Bi Co Khi ciing nhu viéc cung cap tai liéu gip cho sinh vién hoc tap, khoa Bao
Tri Co Khi chung t6i da tién hanh bién soan gido trinh “ Bao tri hé thdng hién thi trong
thiét bi co khi ” .

Giao trinh nay giup cac ban c6 thém k¥ nang:
- Théo, 1am sach, kiém tra tat ca cac chi tiét trong hé thong diéu khién va hién thi

- Bao dudng, phat hién, xt ly nhitng thiéu sot, sai hong cua chi tiét hoic thay thé

cac chi tiét cho hé théng hién thi
- An toan, tich cuec, tiét kiém, rén luyén tac phong lam viéc thuc té

Pay 1a cong trinh duoc viét boi doi ngii gido vién da va dang cong tac tai truong
TCN KTCN Hung Vuong cung véi Sy gop y va phan bién cua cac doanh nghiép trong
linh vuc lién quan, tuy vay, cuén sach chac chin van khong tranh khoi nhiing khiém
khuyét. Ching t6i mong nhan duogc y kién dong gop cua ban doc dé cudn sach dugc
hoan thién hon trong 1an tai ban.

Xin tran trong giai thiéu cung ban doc!
...... ,ngay ..... thang ... ndm 2023
Tham gia bién soan

1. Chu bién: Huynh Trung Nghia
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THONG TIN BIEN SOAN

Truong Trung cap nghé K§ thuat Cong nghé Hung Vuong da tién hanh bién soan
gido trinh mén hoc/mé-dun nganh, nghé ............... trinh do trung cip véi nhitng
thong tin nhu sau:

1. T6 chi dao bién soan gi4o trinh, chuwong trinh mén hoc/md-dun nganh, nghé
............... trinh do trung cap:

STT Ho va tén Chirc vu Nhiém vu

2. Ban bién soan gido trinh, chwong trinh mén hoc nghé Bao tri hé théng thiét bi co
khi trinh d trung cap:

STT Ho va tén Chirc vu Nhiém vu
1
2
3

3. Thanh vién tham gia gop y:

STT Ho va tén Chirc vu Nhiém vu

4. Hoi dong tham dinh:
STT Ho va tén Chirc vu Nhiém vu
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NOI DUNG GIAO TRINH MON HOC/MO DUN
Tén mé dun: BAO TRI HE THONG HIEN THI TRONG THIET BI CO KHi
Ma mé dun: Mb14.1-BCK
Vi tri, tinh chit, ¥ nghia va vai tré cia mén hoc/mé dun:

- Vj tri: Bao tri hé thdng hién thi trong thiét bi co khi 1a mé dun chuy&n mén
nghé trong Chuong trinh dao tao nghé Bao tri hé thong thiét bi co khi, duoc bd
tri giang day sau m6 dun — MP08-BCK va trudc moé dun - MP12-BCK

- Tinh chat: Mddun nay trang bi cho hoc vién kién thic va ky nang vé bao tri hé
théng hién thi trong thiét bi co khi

- Y nghia va vai tro cia mdn hoc/mé dun:

Muc tiéu caa mon hoc/mo dun:
- Vé kién thuc:
+ Trinh bay duoc nguyén ly hoat dong, cAu tao va cong dung cua hé thong hién
thi
+ Trinh bay duoc nguyén Iy hoat dong, cau tao cua linh kién dién tir
+ Van dung duoc cac phuong phap bao tri hé théng hién thi trong thiét bi co khi
+ Biét dugc c4c thuat ngir tiéng anh chuyén nganh co ban dé doc hiéu tai liéu
tiéng anh co ban vé thiét bi phuc vu cong tac bao tri
- V& ky nang:
+ Po kiém va thay thé duoc cac linh kién dién tir bi hong
+ Sir dung duoc moé han chi dé thao va thay thé linh kién
+ Thao, 1am sach, kiém tra tat ca cac chi tiét trong hé thong hién thi
+ Bao dudng, phat hién, xtr Iy nhitng 13i, sai hong caa chi tiét hoac thay thé cac
chi tiét cho hé thdng hién thi trong thiét bi co khi
- Vé muc d6 ty cha va trach nhigm:
+ Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, cha dong va tich cuc
sang tao trong hoc tap
+ An toan, tich cuc, tiét kiém, rén luyén tac phong lam viéc thuc té

+ Rén luyén ky nang lam viéc nhom, giao tiép
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Noi dung cia mén hoc/mé dun:

BAI 1: BAO TRI HE THONG CAM BIEN VA BQ HIEN THI
Gioi thiéu:

Muc tiéu:
- Hiéu dwoc nguyén Iy hoat dong cia cam bién

- Hiéu dwroc nguyén 1y hoat déng cua bé hién thi

- Sira chita co ban nhitng hw héng cia cam bién va bg hién th;
Noi dung chinh:

1. Bao tri bé khuéch dai

Bo khuéch dai la thanh phan quan trong nhat caa moi loai cam bién. Bo khuéch

dai c6 chirc ning tao ra ti hiéu vat ly dé phat hién ddi twong, thu nhan tin hiéu tra vé,

bién doi tin hiéu twong ty thanh tin hiéu sb, khuéch dai tin hiéu va sau dé 1a xuat tin
hiéu ¢ dau ra.

Tay theo tirng loai cam bién ma bo khuéch dai c6 nhitng thanh phan khac nhau.

Load cell Amplifier
MOOLL. AW 5T01A

POWER SUPPLY . DC24Y

TUTAUT: O A0 IOV &4 D0mA

[GizTatalsTalr Tl

ZEETE[Ladd

SMOND

CE

Hinh 1.1: Bé khuéch dai cam bién

1.1.  B® khuéch dai cam bién quang

C4u trlc cua cam bién quang kha don gian, bao gém 3 thanh phan chinh:

R

OUTPUT

l CIRCUT

Hinh 1.2 so d6 bé khuéch dai cam bién quang
1.1.1. B¢ Phat sang
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Ngay nay cam bién quang thuong sir dung dén ban din LED (Light Emitting
Diode). Anh sang duoc phét ra theo xung. Nhip diéu xung dac biet gidp cam blen phan
biét duoc &nh sang caa cam bién va anh sang tir cAc ngudn khac (nhu anh nang mat
troi hodc anh sang trong phong). Cac loai LED théng dung nhit 1a LED d6, LED hdng
ngoai hoiac LED lazer. Mét sé dong cam bién dic biét dung LED tring hoic xanh 4.
Ngoai ra cling c6 LED vang.

1.1.2. Bo Thu sang

Thong thuong bd thu sang la mot phototransistor (tranzito quang). Bo phan nay
cam nhan &nh sang va chuyén dbi thanh tin hiéu dién ti 1&. Hién nay nhiéu loai cam
bién quang sir dung mach ¢ng dung tich hop chuyén dung ASIC (Application Specific
Integrated Circuit). Mach nay tich hop tat ca bo phan quang, khuéch dai, mach xur ly
va chirc nang vao mot vi mach (IC). B phan thu cd thé nhan anh sang truc tiép tir bo
phat (nhu truong hop cua loai thu-phat), hoac anh sang phan xa lai tir vat bi phat hién
(truong hop phan xa khuéch tan).

1.1.3. Mach xi ly tin hiéu ra

Mach dau ra chuyén tin hiéu ti I¢ (analogue) tir tranzito quang thanh tin hiéu ON
/ OFF duoc khuéch dai. Khi luong anh sang thu duoc vuot qua mirc ngudng duoc Xac
dinh, tin hiéu ra cua cam bién duoc kich hoat. Mac du mét sd loai cam bién thé hé
trude tich hop mach nguon va diing tin higu ra la tiép dieém ro-le (relay) van kha pho
bién, ngay nay cac loai cam bién chii yéu ding tin hiéu ra ban dan (PNP/NPN). Mot s6
cam bién quang con cd ca tin hiéu ti 1¢ ra phuc vu cho céc tng dung do dém.

DPau thu

Dau phat

Hinh 1.3 cam bién quang
Dé bao tri bo khuéch dai thuong phai bao tri 3 thanh phan sau:
- Bo phat sang
- B6 thu sang
- Mach xir ly tin hi¢u ra
1.2.  Bo khuéch dai Loadcell

CAu tao chinh cua loadcell gdbm cac dién tro strain gauges R1, R2, R3, R4 két ndi
thanh 1 cau dién tré Wheatstone nhu hinh dudi va duoc dan vao bé mat cua than
loadcell.
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Ug: Dién dp cung c4p

« 5 > U,: Di€n dp tin hi€u ra
Hinh 1.4 mach khuéch dai loadcell

Mot dién ap kich thich dwgc cung cip cho ngd vao loadcell (2 goc (1) va (4) cua
cau dién tré Wheatstone) va dién &p tin hiéu ra duoc do giira hai goc khéac. Tai trang
thai can bang (trang thai khong tai), dién ap tin hiéu ra 1a sé6 khong hoic gan bang
knéng khi  bén dién tr6 dwoc gin phu  hop V& gia tri

D6 1a 1y do tai sao cau dién trd Wheatstone con dugc goi 1a mot mach cau can bang.

Nhitng load cell ndy dya trén nguyén ly cau dién tro can biang Wheatstone. Gia tri
luc tac dung ti 16 voi su thay dbi dién tré cam tng trong cau dién trg, va do do tra vé
tin hiéu dién ap ti 1. Uu diém chinh caa cong nghé nay la xuat phat tir yéu cau thuc té,
Vv6i nhitng tham sé xac dinh trudc, s& c6 cac san pham thiét ké phd hop cho ting tng
dung cua nguoi dung. O d6 cac phan tir cam tng c6 kich thuéc va hinh dang khéc
nhau pht hop véi yéu cau caa tng dung. Céc dang phé bién: dang kéo (shear), dang
udn(bending), dang nén (compression)

Tuy nhién, kho khin gap phai ngay tir budi dau cua cac h¢ théng nay la tin hiéu
dién ap dau ra cua load cell rat nho(thuong khong qua 30mV). Nhiing tin hi¢u nhé nhu
vay dé dang bi anh huong cia nhiéu loai nhiéu trong cong nghiép

Tin hiéu dién &p tir cau dién tré cua load cell chinh xac cao duoc dua dén dau
vao cua mach tich hop sin, bao gom ca phan khuyéch dai, bo giai diéu ché, mot ADC
téc do cao 20 bit va bo loc s6. Mot cam bién nhiét do tich hop san dugc sir dung dé do
nhiét d6 thuc cua load cell phuc vu cho viéc bu sai sé do nhiét do.

Dit liéu tir ADC, cam bién nhiét d6 cing véi cac thuat toan trong phan mém va
mét sd phan cing bo sung tich hop san ¢ chirc nang tdi wu hoa xtr ly cac sai s6 do
khong tuyén tinh, bu sai duong dic tinh, kha ning phuc hdi trang thai va anh huong
cua nhiét do... duoc vi xur ly téc do cao xir ly. Dit liéu két qua dau ra duoc truyén di xa
qua cong giao tiép theo mot giao thic nhat dinh

Pé bao tri bo khuéch dai Loadcell thi ta phai bao tri cac thanh phan sau:

- Cau thatstgne
- B6 chuyén déi ADC
- B0 khuéch dai tin hi€u ngd ra
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2. Bdo tri dau do

Trong qué trinh str dung thi dau do thuong tiép xuc tryc tiép voi moi truong lam
viéc, tiép xUc truc tiép voi vat thé can phat hién. Do d6, dau do rat dé bi mon, gdy, va,
hoen ri, byi che phi... Ching ta phai thudng xuyén kiém tra, lau chui bé mat tiép xdc,
can chinh dau do dé tranh hién twgng mon, gy hoic va.

Hinh 1.5: Pau do cam bién

3. Béo tri gwong phan xa

Guong phan xa tng dung dé phan xa lai anh sang tir cam bién quang phat ra khi
khong c6 vat che chan. Khi c6 vat chan ngang thi khdng cé anh sang phan xa lai
lac d6 cam bién s& phét hién duoc vat. Guong phan xa ciing dugc dat truc tiép
trong moi truong lam viéc. Do d6, guong ciing bi anh huong boi cac tac dong nhu
rung dong, gay v khi ¢ su cd, bui che phu l1am giam d6 phan xa anh sang, hoi
nuéc bam vao bé mit guong... Viéc bao dudng lau chlii mat guong 1én 1am thuong

xuyén 1a diéu can thiét.
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Hinh 1.6: Guwong phdn Xa cam bién

4. Bao tri b hién thi
Bo hién thi thuong duoc cdu tao bang LED 7 doan, man hinh LCD hoic 12 man

hinh cam ung...

Hé thdng hién thi nay thudng hay hu hong 1 doan, 1 phan hay la toan b mat cam
tmg. Do dd, ta co thé thay thé timg con LED 7 doan, toan bo man hinh LCD hay bé
mat cam ung.

Tuy theo ting loai cam bién ma bo hién thi dit riéng biét hoic chung trong 1 vo

vai cam bién.
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cam bién nhigt 4o P1100 B hién thi nhigt 4 OM402UNI

Hinh 1.7: Bg hién thj
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Bai tap

1. Trinh bay phuong phap bao tri cam tgién ’
2. Trinh bay phuong phap bao tri b hién thi cam bién
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BAI 2: BAO TRI HE THONG THUOC PO VA BQ HIEN THI

Giai thiéu:
Muc tiéu:

- Hiéu dwroc nguyén Iy hoat déng ciia thuéc do

- Hiéu dwoc nguyén Iy hoat dong cuia bé hién th;

- Swra chita co ban nhitng hw hong cia thiede do va b hién thj
Noi dung chinh:

1. Bao tri by khuéch dai

So do cau trac ciia mot cam bién do vi tri va dich chuyén theo nguyén tic soi
thau trinh bay trén hinh. Cam bién gdbm mdt ngudn phat anh sang, mdt thau kinh hoi
tu, mot ludi chia kich quang va cac phan tur thu quang (thuong 1a t€ bao quang dién).

Tin higu ra &Chu ki chia
F E——

5 Vot
% N

i .
. ; |
Tin higw chudn |t ey |

e

¥

a) b)

Hinh 2.1: a) So' d6 cdu tao cam bién quang soi thau b) Tin hiéu ra
1) Nguon sang 2) Thau kinh hoi tu 3) Thude do
4) Ludi chia 5) Té bao quang dién 6) Ma chuin

Khi thuéc do (gan véi dbi tuong khao sat, chay giita thau kinh hdi tu va ludi
chia) c6 chuyén dong twong ddi so v6i ngudn sang s¢ lam xuét hién mot tin hiéu anh
sang hinh sin. Tin hi¢u nay dugc thu béi cac té bao quang dién dit sau ludi chia. Cac
tin hiéu dau ra ctia cam bién duoc khuéch dai trong mot bo tao xung dién tur tao thanh
tin hi¢u xung dang chir nhat.

Céc té bao quang dién b tri thanh hai ddy va dit 1éch nhau mot phan tu do chia
nén ta nhan dugc hai tin hi¢u 1éch pha 90° nho d6 khong nhitng xac dinh dugce do dich
chuyén ma con c6 thé nhan biét dugc ca chiéu chuyén dong.

Dé khoi phuc diém gbc trong truong hop mat dién nguon nguoi ta trang bi thém
mdc do chuén trén thude do. Uu diém coa cac cam bién soi thu 1a cu ly cam nhén xa,
c6 kha nang thu dugce tin hi€u manh va ti sO d6 tuong phan sang t6i 16n, tuy nhién co
han ché 13 kho b tri va chinh thing hang ngudn phat va dau thu.
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Hinh 2.2: B¢ thudc quang
2. Bao tri bg ké vach
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Photovorse Cells
Hinh 2.3: Bo ké vach thuréc quang

Bo6 ké vach thuong 1a nhitng khe nho hoic 16p ma chén giira bo phat hdng ngoai
va bo thu héng ngoai.

Bo ké vach thé hién do phan giai cua thuéc quang. Bo ké vach cang nho thi do
phan giai thudc quang cang cao.

B6 ké vach thuong hay bi bui, hoi nuéc bam vao hoac bi xudc do tac dong co
khi. Nén han ché cham vao b ké vach vi bo ké vach d& bi xudc hay bi che mat céac
khe nho.
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3. Bao tri led thu phat

Bo Phat sang

Ngay nay cam bién quang thuong sir dung dén ban dan LED (Light Emitting
Diode). Anh sang duogc phat ra theo xung. Nhip diéu xung dac bi¢t gilip cam bién
phan biét dugc anh sang cua cam bién va &nh sang tir cdc nguén khac (nhu dnh
nang mat troi hodc anh sang trong phong). Cac loai LED thdng dung nhat 1a LED
do, LED hong ngoai hodc LED lazer. Mot s6 dong cam bién dac biét ding LED
trang hoic xanh 14. Ngoai ra ciing ¢c6 LED vang.

Bo Thu séng

Thong thuong bo thu sang la mot phototransistor (tranzito quang). Bo phan
nay cam nhan anh sang va chuyén doi thanh tin hiéu dién ti I&. Hién nay nhiéu loai
cam bién quang str dung mach tng dung tich hop chuyén dung ASIC (Application
Specific Integrated Circuit). Mach nay tich hop tit ca bo phan quang, khuéch dai,
mach xur Iy va chtrc ning vao mét vi mach (IC). Bo phan thu cé thé nhan &nh séng
truc tiép tir bo phat (nhu truong hop cua loai thu-phét), hoac anh sang phan xa lai
tir vat bi phat hién (truong hop phan xa khuéch tan).

Led thu phét c6 tudi tho rat cao. Thuong s& khd chét ¢ dieu kién lam viéc binh
thuong. Bo khuéch dai la thanh phan dé hu hong nhat trong hé thong thuée do.

Pau thu

Pau phat

Hinh 2.4: B led thu phét cam bién
4. Bao tri b hién thi

Bo hién thi 1a noi thé hién céc tri s6 do cua thudc quang bang man hinh LED
nham thong bao cho ngudi sir dung biét vi tri cia thudc. Ty ting loai thudce
quang va bo hién thi ma thuong c¢6 1, 2 hoic 3 truc X, Y va Z.
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Optical Linear Scale

Hinh 2.5: Bé hién thi thuwéc quang

Bo hién thi duoc bao vé bang céc thiét bi dién tir rat phirc tap va dugc bao vé boi
c4c linh kién dién tir nhu cau chi, diot bao vé nguoc dong, dién tré bao vé qua ap...
Dodo ta phai do kiém tung linh kién cu thé dé xac dinh hu hong.

Thudng cac doan cua LED s& chét do vay ching ta phai thay LED khi can.

Hinh 2.6: Cdu tgo bg hién th;

Bai tap:
1. Trinh bay cac budc bao tri bo ké vach
2. Trinh bay phuong phép bao tri bd hién thi
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BAI 3: BAO TRI HE THONG ENCODER VA BQ HIEN THI

Giai thiéu:
Muc tiéu:

- Hiéu dwroc nguyén Iy hoat déng ciia encoder

- Hiéu dwoc nguyén Iy hoat dong cuia bé hién th;

- Swra chita co ban nhitng hw héng cia encoder va bg hién th;
Noi dung chinh:

1. Bao tri by khuéch dai

Nguyén 1y co ban cia encoder, d6 la mot dia tron xoay, quay quanh truc. Trén

dia c¢6 cac 16 (ranh). Nguoi ta ding mot dén led dé chiéu 1én mat dia. Khi dia quay,
chd khong c6 15 (ranh), dén led khong chiéu xuyén qua dwoc, chd ¢ 16 (rinh), dén led
s& chiéu xuyén qua. Khi d6, phia mat bén kia cua dia, ngudi ta dat mot con mat thu.
Véi cac tin hiéu cd, hoac khong c6 anh séang chiéu qua, ngudi ta ghi nhan duge dén led
c6 chiéu qua 15 hay khong. S6 xung dém duoc va tang 1én né tinh bang sé lan anh sang
bi cat!

Hinh 3.1: Bg khuéch dai encoder

Nhu vay la encoder s¢€ tao ra cac tin hiéu xung vudng va cac tin hiéu xung vudng
nay duoc cit tir &nh sang xuyén qua 15. Nén tan sé cia xung dau ra s& phu thuoc vao
tbc d6 quay cua tam tron d6. Di véi encoder minh dang dung thi né c6 2 tin hiéu ra

léch pha nhau 90. Hai tin hiéu nay c6 thé xac dinh duoc chiéu quay cua dong co.
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Hé thong Led phat va Led thu dugc diéu khién bang cac IC chuyén dyung nhu IC
ngudn 6n &p, IC xir ly tin hiéu phat va thu, IC khuéch dai tin hiéu ra dau ra...

Bo khuéch dai nay thudng rat hay hu hong nhat 1a khi chiing ta cap nguoc ngudn
vao dau ra pha A, B hoic Z.

Hinh 3.2: Mach tin hiéu cua encoder
2. Bao tri dia quang
Dia quang 13 hé thdng cac rdnh cit nho hoic 16p ma trén bé mat cua dia tron. Tuy

theo chirc ning cua ting loai Encoder ma dia quang s& ¢6 cau tao khac nhau nhu dia
quang twong ddi va dia quang tuyét doi.

Hinh 3.3: Pia quang

S6 luong rénh cat hay vong chia thé hién ¢ phan giai cua encoder.

Dia quang thudng hay bi cong, vénh khi ¢ tic dong manh vé co khi do dé ching
ta ko nén ding bua dap, gé vao. Bi bui bam che mét ranh cat hay 1am mo cac 16p ma

bé mit nén tuyét dbi khong st dung tay cham vao bé mat dia hay phai lau chui bang
dung dich chuyén dung

BMO05-QT04/P.KTBB
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Hinh 3.4: Dia quang va bgé thu phat tin hi¢u

3. Bao tri led thu phat
Led thu phét hong ngoai ciing gidng nhu trong thude quang d6 1a c6 led phat anh
sang hong ngoai qua ranh dia quang va bén kia c6 led thu tin hidu hong ngoai do tra vé
bo khuéch dai dé tao tin hiéu séng vuéng.
Tuy theo ting loai encoder thi hé thdng Led thu phét tin hiéu s& c6 kich thudc

khac nhau

,J(/j—' Nguon phat

/

Cambién ., e

Cambién o
"
\

Truc dong co

£ia quay

Hinh 3.5: Led thu phét

4. Bao tri b hién thi

Bo6 hién thi sé xung dém encoder thi don gian hon so véi thuéc quang. Ciing
duoc cau tao boi nhimg con led 7 doan nhung thuong chi ¢6 1 hang va mot sé nat
bim cai dit.
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Khi encoder hoat dong thi s6 xung dém dugc sé& truc tiép hién thi bang led 7
doan. Do d6 mach hién thj c6 chirc ning nhan sé xung va gidi ma sang led 7 doan.
Thudng cd IC giai ma chuyén dung va khi hu hong rat khé stra chira ma phai thay luén
ca bo hién thi.

Phai ddu néi encoder va ngudn dung chan véi bo hién thi dé tranh tinh trang doc
sai va hu ngudn bo hién thi.

COUNTER / TiMER

Hinh 3.6: B¢ hién thi s¢
Bai tap

1. Trinh bay cac budc bao tri bo khuéch dai
2. Trinh bay cac budc bao tri dia quang
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BAIl 4: BAO TRI HE THONG PEN BAO TRANG THAI

Giai thiéu:
Muc tiéu:

- Hiéu dwroc nguyén Iy hoat déng ciia cdc dén bdo

- Sira chita co ban va thay thé den bdo bi huw hong
Noi dung chinh:

1. Bao tri dén bdo ngudn

Trong cong nghiép thi dén bao ngudn cyc Ky quan trong. Pén bao ngudn c6 chirc

ning bao cho ngudi van hanh biét 13 may da dwoc cdp nguodn hay chua, hé thong dién
cung cap c6 bi mat pha nao hay khong. Hay cung cap thong tin cho ngudi stra chita,
bao tri biét may con dién hay khong dé ngit dién trude khi tién hanh kiém tra, sira

chua thiét bi trong may.
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Hinh 4.1: B dén bdo nguon
CAu tao ctia dén bao gom ¢ vo bao vé, chup dén, bong dén, dui vin va chan dau

ndi. Ty theo loai dén ma c6 dén Led hay dén soi toc.
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Hinh 4.2: Cdu tao dén bdo
Khi 1 trong céc bong hay tat ca cac bong khong sang thi ching ta phai kiém tra
xem ngudn cung cip c6 hay khong, bong dén co bi chay hay khong, tiép xuc giita
bong dén va dui van cé long hay khong va tiép xdc giita chan dau ndi va day dién co
con tiép xuc khong. Sau khi kiém tra thi thanh phan nao hu hong ta cd thé thay thé hay
thay thé ca bong dén hoac siét lai cho chic chan.

Hinh 4.3: Hinh dang den bdo
2. Baio tri dén bao trén bang diéu khién

Hé thong dén bao trén bang diéu khién dé thong bao cho ngudi van hanh biét tinh
trang str dung va chirc ndng dang chay cua may. Tuy theo tung loai may va so luong
thong tin can thong bao ma ngudi lap dat sé lap nhiéu hay it dén trén bang dieu Khién.

Dén bao trang thai nay co thé Iip chung véi nat nhan hay riéng biét tach roi trén
bang diéu khien.

CAu tao cua dén bao trang théai ciing nhu dén bao ngudn va thuong l1a cing 1 loai.
Do d6 viéc bao tri cling twong tu nhu trén.
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Hinh 4.4: Hé théng den bdo trén tii diéu khién
3. Bao tri dén bao tang trén may

Pén bao tang ciing c¢6 chic ning twong tu V4i dén bao trang théi trén bang dicu
khién. Tuy nhién n6 thém chitic ning 1a bao trai thai may dang lam viéc, dang tam
dirng hay 13 dang bao 13i sy ¢b cho nguoi van hanh va nhitng ngudi xung quanh biét
dé kiém tra hay tranh xa khoi khu vuc may hoat dang hoat dong.

CAu tao thi ngoai bong dén, dui dén va chan dau ndi thi dén tang con cé nhiéu
tang tir 2, 3, 4 tang véi mau xic khac nhau dé théng bao ca théng tin khac nhau tiy
theo mau sac.

Ngoai ra dén tang con c6 hé théng dong co bén trong dé tao chuyén dong cho
choa bén trong bong den.

Khi ¢6 su ¢ hu hong thi ta kiém tra tirng bo phan va thay thé khi bi hong hoic
mon.

i!ma i
vt 1
Hinh 4.5: Hé thong dén bdo tang
Bai tap
1. Trinh bay phuong phép bao tri dén bio ngudn

2. Trinh bay phuwong phap bao tri dén bao tang
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BAI 5: BAO TRI HE THONG PONG HO HIEN THI
Giai thiéu:
Muc tiéu:
- Hiéu dwoc nguyén 1y hoat déng ciia cdc dong hé hién thj
- Sira chifa co ban va thay thé dong ho bi hur hong
Noi dung chinh:
1. Bao tri ddng ho do dién ap
- Po ludng: La mot qua trinh danh gia dinh lugng d6i twong can do dé co két qua
bang so so vaéi don vi
Qua trinh do gom 3 thao tac chinh:
- Thiét bi do va thiét bi mau

+ Thiét bi do: La mot hé théng ma luong vao 1a dai lugng do, luong ra l1a chi thi
bang kim, tu ghi hoic sé.

+ Thiét bi mau: La TB do chuan dung dé kiém tra va hiéu chinh TB do.

Vi dy: Mudn kiém dinh cong to cap chinh xac 2 thi ban kiém dinh cong to phai
c6 cap chinh xac it nhat 12 0,5.

Do dién 4p DC:

Hinh 5.1: Pong hé do dp DC
*Nguyén ly do:
lo R, Rm G
= o
Hinh 1.11: Mach do dién dap DC
Dién 4p can do chuyén thanh dong dién do di qua co cau chi thi
v

R.'r +Rm

aer
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Cac co cdu do tir dién, dién tirva dién dong duoc dung lam volt ké do DC
bang cach ndi thém dién trg Rs dé han dong.

Riéng d6i voi co cau do dién dongcuon day cb dinh va cuon day di dong
dugc mac noi tiep.

Po dién ap AC:

Hinh 5.2: Pong hé do dp AC

*Nguyén ly do:

Tuong ty nhu do dong dién AC, ddi véi co cdu do dién dong va dién tir thi
phai mac dién tré nai tiép voi co cau do nhu trong Volt ké DC, vi hai co cau do

nay hoat dong véi gia tri hiéu dung cia dong dién xoay chiéu.

Riéng d6i véi co cau do tir dién thi phai ding cau chinh luu diode hay bo bién
doi nhiét dién.

*Mach do dién &p bang co céu do tir dién:

R, D,
i
= Rm
Uac 25D,

- (Ds

Hinh 5.3: Mach ¢#ng dung do bédng d@ong hé do dp AC

D1 chinh luu dong dién Ac ¢ nua chu ky duong.

D2 cho dong dién ontra chu ky am qua (khong di qua co cdu do) va dién ap
nghich khong roi trén D1va co cau do, tranh dién ap nghich 16n khi do dién ap Ac c6
gia tri lon.

Dién tré Rs ndi tiép ¢ thm do dién 4p Uac duoc xéc dinh:

Uw=(Rs+R I, +U,

— R. +R :U.if.'_uu _ U.ﬂ'_un
oo I, I 103182
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Po dién &p bang cac voltmet chi thi s6

Hinh 5.4: Do &p chi thj sé

Voltmeter sb s dung nguyén ly cua mach s6 dé do dién ap tuong tu.
Voltmeter sb c6 tat ca cac wu diém cta mach dién tr sé khi so véi mach dién ta
tuong tur.

Nguyén ly

Sau khi mach suy giam cho viéc chon thang do; tin hiéu vao s& duoc chuyén doi
thanh tin hiéu sé boi bo bién doi twong tu- s6(ADC). Khdi ADC c6 thé sir dung ky
thuat tich phan don suon hay hai suon doc. O dang co ban nhat, ADC s& so sanh tin
hiéu vao véi dién 4p mau (cac phuong phap nhan dién 4p mau co thé khac nhau). Chi
can dién &p vao Ion hon so voi dién &p mau, thi tin hiéu ra caa bo so sanh s& cho muc
logic 1, s& giit cho cong AND mova cac xung nhip sé truyén qua cong AND. By dém
s& dém cac xung nhip do6. Ngay khi dién &p vao trd nén bang véi dién 4p mau, thi tin
hiéu ra cua boso sanh sébang 0. Cong AND s& dong va ding viéc dém. Muc ra cia
bo dém s& dugc chdt va cac LED hay tinh thé long s& hién thi gia tri do. Mach
nguyén 1y co ban cling véi chuyén mach thang do.

Bé so sanh *1 Khéi logic
o mi vao diéu khidén B9 dbm
+
Que ©
do o- Chuyén r:ach B4 so0 sanh B4 chét
0 thang do e dit i
0.9 M oy TN p—] Wk | | .
AAA- -—
— — tao B4 chi thi
xung nhip v

Hinh 5.5: So do khéi cia dong hé chi thi sé

Chuyén mach thang do & trén , s& chon tin hiéu ra tir mach phan ap. C4c tri s6
cta cac dién tré phan &p c6 thé 1a 9MQ, 0.9MQva 0,1MQ  dé chon ra 1V tai dau vao
ctia ADC cho cdc dau vao 1, 10 va 100V cua tin hiéu can do. Néu tin hiéu can do 1a
100V, thi tin hiéu vao dwa dén boso sanh s& Ia (100/10) x (1/10) s& la 1V do mach
phan &p. Néu tin hiéu can do 1a 10V, thi tin hiéu vao dua dén bo so sanh s& van 1a 1V.
Nhu vay, bo so sanh s& 1dy Vin trong khoang tir 0 dén 1V bat ké dién ap thuc té can
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do. Murc dién &p vao (tr 0 deén 1V) s& duoc bién doi thanh tin higu soma s& duoc
dém va hién thi.
2. Baio tri dong hd do dong dién

Hinh 5.6 dong hé do dong dién

Cuong d6 dong dién c6 thé dugc do truc tiép biang Gavand ké, tuy nhién phuong
phap nay doi hoi phai mé mach dién ra dé lap thém ampe ké vao. Ampe kéla dung cu
do cuong do dong dién dugc méac ndi tiép trong mach. Ampe kédung dé do dong rat
nhé ¢& miliampe goi 1a miliampe ké. Tén cua dung cu do luong nay dugc dit theo don
vi do cuong do dong dién la ampe.

Cuong d6 dong dién co thé duoc do ma khong caAn mé mach dién ra, béng Viéc
do tir truong sinh ra boi dong dién. Cac thiét bi do kiéu ndy gém cac dau do hiéu ung
Hall, cac kep dong va cac cuon Rogowski.

Céc phuong phap do dong dién phd bién gom:

-Phuong phép do truc tiép: dung cac dung cu do dong dién nhua mpemét,mili
ampemét, micrd ampemét ... dé do dong va truc tiép doc két qua trén thang chia do
cua dung cu do.

-Phuong phap do gian tiép: c6 thé dung vonmét do dién ap roi trén mot dién tro
mau (mic trong mach c6 dong dién can do chay qua ); thong qua phwong phap tinh
toan ta s& dugc dong dién can do.

-Phuong phép so sanh: do dong dién bang cach so sanh dong dién can do voi
dong dién mau, chinh xac; ¢ trang thai can bang cua dong can do va dong mau sé& doc
duoc két qua trén mau.

Nguyén ly do:

Céc co cdu do dién tir va co cé}l do dién dong déu hoat dong duoc véi dong
dién AC. Riéng co cau do tir dién can phai bién doi dong dién AC thanh dong dién
DC trudce khi st dung.

Mach chinh lwu bing Diode:
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Hinh 5.7: Mach chinh luu

Dong dién qua diode mic ndi tiép véi co cau do tir dién c6 gia tri trung binh
duoc xac dinh bai:

xl2

)
f,,:L[f,drzlj: sinardr=—1I_=03181, =0318J21,,  (7.3)
[ zxcbf EH LI m E’ m m 1

Luu ¥: dong dién AC c6 dang ham sin tuan hoan.
Néu dong dién AC c6 dang bat ky thi i phu thuc vao dang tan sé cuaa tin hiéu.

Mach chinh luu bang cau diode:

yAN AN Ren
N—\ ]
7~ FaN G

Hinh 5.8: Mach chinh lvu

Khi dung cau diode thi dong dién AC duoc chinh luu & hai nita chu ky va gia tri
trung binh dugc xac dinh:

T w2
= 1

i =—jf,dr=l [1 sinarde=21_=0.6361, =0.636v21,, (7.4)
(3 E C I m ;r m ar 1
0 1]

Ding phuwong phap bién déi nhiét dién:

Phuong phap bién ddi nhiét dién bao gdm mot dién tro d6t ndng va mot cap
nhiét dién. Pién tré duoc ddt ndng boi dong dién AC can do. Chinh nhiét luong nay
cung cap cho cap nhiét dién va sé tao ra dién ap DC cung cap cho co ciu do tir dién.

G
A
20,
N/
—.. w._

Hinh 5.9: Phuwong phdp bién doi nhiét dién

Tinh chat cua phuong phap bién ddi nhiét dién: khong phu thudc tan sé va
dang cua tin hiéu, nhung can quan tdm den sy thay doi nhiét do ctia moi truong.
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Nhiét luong: E = K;RI°
Kr h‘ﬁng ) ddc trung cua cap nhiét dién.
R dién tro diy dot néng.
I gia tr1 hiéu dung cua dong dién can do.

3. Bao tri dong hd do ap suit

Hinh 5.10: Péng hé do dp suat

Nhiéu k¥ thuat da dugc phat trién cho cac phép do &p suét va chan khdng. Dung
cu duoc sir dung dé do ap suat duoc goi 1a ddng hd do ap suat hoic déng hd do chan
khéng.

"Ap ké&" 1a mot dung cu sir dung cot chat long dé do ap suat.

Thiét bi do chan khong duoc sir dung dé do luong &p suat trong chan khdng ma
duoc chia thanh hai loai, chan khdng cao va thap (va do6i khi chan khong cuc cao).
Pham vi &p suat 4p dung ciia mot s6 ky thuat dugc dung dé do chan khong c6 su chong
chéo 1én nhau. Do d6, bang cach két hop nhiéu loai khac nhau cua thiét bi do, no ¢o
thé dé do ap suat hé thong lién tuc tir 10 mbar xuéng dén 10~ 'mbar.

Thuy tinh

Céac dong hd do thuy tinh " (chang han nhu ap ké cot thay ngan) so sanh &p luc
thuy tinh trén mot don vi dién tich tai co s¢ cia mot cot caa chat long. Thay tinh do
danh gia doc 1ap cua cac loai khi dugc do, va c6 thé duoc thiét ké dé c6 mot hiéu
chuan rat tuyén tinh. Ho c6 phan tmg kém niang dong

Piston

Piston loai can dong hd do ap luc cia mot chat long voi mot mua xuan (vi du
nhu do 4ap suat 16p d6 chinh xac twong d6i thip) hoic trong luong chat ran, trong
truong hop nay nod duoc biét dén nhu mét trong tai thu]] c6 thé dugc sir dung dé hiéu
chinh dong hé do khac.
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Cot long

Su khac biét vé chiéu cao chat long trong mot ap ké cot chat long 1a ty 1é thuan
H — Pﬂ - P{?

vai su khac biét ap luc. ap

DPdng hd do cot chat 1ong bao gom mat cot doc cua chat long trong dng co két
thiic duoc tiép xdc véi cac ap luc khac nhau. Cot ndy s& ting hay giam cho dén khi
trong lugng cua né 1a & trang thai can bang véi sy khéc biét giira &p suét gitta hai dau
dng. Mot phién ban rat don gian 1a mét éng hinh chix U-nira day da chat long, mot bén
la két ndi véi cac khu vuc quan tam trong khi tham khao &p luc (c6 thé ap suat khi
quyén hoic mot chan khong) dugc ap dung khac. Su khéac biét vé muc chat long dai
dién cho &p lec 4p dung. Ap luc tac dung boi mot cot chat long caa chiéu cao "h" va
mat do "p" dugc cho boi phuong trinh ap luc thuy tinh, "P" = "hgp". Do dd, chénh 1éch
ap suét gitra 4p luc &p dung "P o" va ap luc tham khao "Po" trong mot ap ké éng chix U
c6 thé duogc tim thdy bang cach giai quyét "P &" - "Po" = "hgp. N6i cach khac, &p luc
trén hai dau cua chat léng (thé hién trong mau xanh trong hinh bén phdi) phdi duoc
can doi (ké tir khi chdt long tinh) va nhi vay "Pa"="Po " +" hgp. Néu chat long duoc
do 1a dic dang ké, stra chira thuy tinh c¢6 thé c6 duoc thuc hién cho chiéu cao giira céc
bé mit di chuyén cua chit long ap ké 1am viéc va vi tri do 4p suat 1a mong muén trir
khi do su khac biét gitra 4p luc cua chat 1ong (vi du nhu qua mét 15 tim hodc venturi),
trong truong hop mat do p nén duoc stra chira bang céach trir di cac mat do cua chat
l6ng dugc do

Mic du bat ky chat long c6 thé dugc st dung, thiy ngan duoc wa thich cho mat
d6 cao (13,534 g/cm 3) va &p suat hoi thap. Ddi véi khoan chénh Iéch ap suat thap cao
hon 4p suit hoi nudc, nude thuong duoc s dung (va "inch nudc” 14 mot don vi &p
suit thong thuong). Cot ddng hd do ap luc chat long doc lap cua cac loai khi dugc do
va c6 mét hiéu chuan cao tuyén tinh. Ho c6 phan tng niang dong nghéo. Khi do chan
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khong, cac chat long 1am viéc c6 thé bay hoi va gdy 6 nhiém méi truong chan cua
no &p suit hoi la qua cao. Khi do ap luc chit long, mot vong lip chira day khi hoic
chat long anh sang c6 thé co 1ap céc chat long dé ngan chin ching tir pha tron, nhung
diéu nay c6 thé khong can thiét, vi du nhu khi thiy ngan duoc st dung nhu chat long
ap ké dé do ap luc khéc biét cia mot chat long nhu nude. Dong hd do thuy tinh don
gian c6 thé do ap luc khéc nhau, tir mot vai Torr (mot vai 100 Pa) dén mot vai bau khi
quyén. (Khoang 1.000.000 Pa)

Mot chi duy nhat-ap ké cot chat long c6 mot ho chira [on hon thay vi mét bén cua
dng-U va c6 quy md bén canh cot hep hon. Cac cot c6 thé co khuynh huéng khuéch
dai hon nita phong trdo chat l6ng. Dua trén viéc sir dung va co ciu loai hinh sau day
ap ké duoc sur dung

Ap ké don gian

Vi ap ké

Sai ap ké

Inverted &p ké khac biét
4, Bao tri ddng ho do lwu lwong

-PPJ!\’!—‘

Po luu lrong dong mot vai tro quan trong, khdng chi vi né phuc vu cho muc dich
kiém ké, do dém ma con boi vi tng dung cia nd trong hé théng tu dong hoa cac qué
trinh san xuat. Chinh vi vay viéc hiéu ré vé phuong phap do, ciing nhu nim vitng cac
dic tinh cua thiét bi do luu luong 1a didu hét sic can thiét.

Ciam bién do luu lwong ké 13 bao gdm dung cu dé do luu luong cia chét long,
chat khi, hay ca long va khi , ing dung cong nghiép ... Hién nay, céac thiét bi luu
luong ké rat pho bién va da dang , ludn san cho ung dung cong nghiép hay mot linh
vuce ctia ngudi sit dung. Chinh vi vAy ma viéc chon lya luu lwgng ké , cam bién do luu
lwong nao phu hop thudng dya vao dic tinh cua chat, dang dong chay, dai luu luong
do va diém quan trong 13 do chinh xac phép do do thiét bi do luu lvgng ma ta str dung,
nén chon céc thiét bi chinh hiang dé dam bao vé chét luong, thoi gian bao hanh, bao tri
clia san pham.

Hinh 5.11: Béng hé do lwu lwong
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Trong cong nghiép, cam bién do luu luong thudng bi xung ap va duoc lap dit &
moi trudng nhiéu cao. Chinh vi thé doi hoi cac thiét bi cam bién do luu luong thuong
xuyén phai hoat dong binh thuong véi nhiéu va xung dién ap dé dam bao két qua do
duoc chinh xac.

Thiét bi cam bién do luu lugng chia ra 4 nhoém chinh dya trén hoat dong nguyén
ly:

+ Dua vao chénh 1éch 4p suét 14 cam bién luu luong.

+ Cam bién luu luong dién tur.

+ Cam bién luu lugng Coriolis.

+ Cam bién luu lugng siéu am.

Khi ldp dit cam bién luu luong dya vao chénh 1éch ap suit trong cong nghiép luu
y : thiét bi dugc ché tao trén cong nghé co dién, dé bao tri , hoat dong 6n dinh, cho
dong chay hdon hop phu hop véi thiét bi nay, dd chinh xac & dai luu lwong nhd thap.

Hé thong lap dat thiét bi cam bién do luu luong dién tir chi ¥ : d6i vai chat long
cO kha nang dan dién 1a chat duy nhat c6 thé do. Tuy thudc vao do dan dién thi su
chon lya céac dién cuc thay doi, dai do luu luong thap.

Hinh 5.12: Bong hé do lieu lrong va van

Cam bién luu lugng Coriolis véi dac tinh: co thé do truc tiép luu tbe khoi
luong, cac yéu to clia nhiét d6 ma thiét bi do nhiét d6 do duoc , hinh dang dong
chay hay ap suit, va co d6 chinh xac cao.

Qua trinh lap dat cam bién luu lugng siéu 4m luu y : dwa vao higu ung
Doppler , k¥ thuat do chat long khong an mon va dan dién , 4p luc khong bi giam,
va giam sy bui ban cho hé théng.

Bai tap
1. Trinh bay phuwong phap bao tri dong hd do dién &p
2. Trinh bay phuwong phép bao tri dong hd do ap suat
3. Trinh bay phuong phap bao tri ddng hd do luu luong
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BAI 6: BAO TRI HE THONG MAN HINH HIEN THI
Giai thiéu:
Muc tiéu:

- Hiéu dwoc nguyén Iy hoat dgng man hinh hién th;
- Sira chifa co ban va thay thé man hinh bj huw héng

Noi dung chinh:

1. Bao tri ngudn nudi man hinh

12V-2A

Hinh 6.1: Nguon nudi
Nhiém vu cua khéi cdp ngudn 1a cung cap ngudn 1chiéu 12V on dinh cho may
hoat dong, dién ap vao 1a nguon xoay chiéu 220V AC khong 6n dinh.

|
. A

| Bidnap Chinh oy On 4p uyén -
220V AC ngudn | 12V AC | cludlge |19V 0C tinh 12v DC

Hinh 6.2: So do khai nguon nudi

So d6 khéi - khéi ngudn nudi

« Bién &p c6 nhiém vu doi dién 220V AC xudng dién &p 18V AC

« Mach chinh luu cau va loc chinh luu dién ap xoay chiéu AC thanh dién 4p mot
chiéu DC

« Mach 6n &p tuyén tinh : ¢4 nhiém vy gitr cho dién &p ra c6 dinh va bang phang
cung cap cho tai tiéu thu .

Mach giam ap, chinh luu va mach loc .

BMO05-QT04/P.KTBB Ngay hiéu luc: 01/4/2023 38/108



Bién ap
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Hinh 6.3: Bién &p nguon
Bién 4p va mach chinh Iuu cau, mach loce Bién &p ngudn : Bién ap vao = 220V
50Hz , bién &p ra = 18V
« D1, D2, D3, D4 1a mach chinh lwu cau , chinh luu dién AC thanh DC
« Ty C1: 2200uF/25V la tu loc ngudn chinh

Bién ap Ciu Diode Tu loc

220V AC

Hinh 6.4: Bé chinh luwu nguon

Bién ap va mach chinh luu cau, mach loc trong thuc té.

Mach 6n ap tuyén tinh :

Nhiém vu : Mach 6n &p tuyén tinh c6 nhiém vy => Tao ra dién ap dau ra 6n dinh
va bang phang, khdng phu thudc vao dién &p vao , khdng phu thudc vao dong dién tiéu
thu

So dd tong quat
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Hinh 6.5: So dé khoi 6n &p nguon

So db tong quat mach 6n ap tuyén tinh

« Bién &p vao 1a nguén DC khdng on dinh va con gon xoay chiéu

.+ bién ap ra 1a ngudn DC 6n dinh va bang phang

« Mach lay mau 12 lay ra mot phan dién ap dau ra, dién &p lay mau ting giam ty
18 voi dién ap dau ra

.» Mach tao &p chuan : 1 tao ra mot dién &p cé dinh

Mach do sai : so sanh dién ap ldy mau voi dién ap chuan dé phat

« hién sy bién doi dién &p & dau ra va khuéch dai thanh dién ap diéu khién quay
lai diéu chinh do6 mé cia dén cong xuat, néu dién ap giam thi ap diéu khién , DKhién
cho dén cong xuat ddn manh, va nguoc lai .

Dén cong xuét : khuéch dai vé dong dién va giit cho dién &p ra ¢ dinh

Hu hong thuong gap cua khdi cap ngudn 1) Khong co dién vao may, khong co
tiéng, khong c6 man sang.

Nguyén nhén :

« Chay bién &p ngudn, hoic dut cau chi.

* Chay cac Diode cua mach chinh luu

Kiém tra :

« Kiém tra bién ap nguodn : Bé dong ho thanh x1Q va do vao hai dau phich cam
dién AC, néu kim ddng ho khong 1én => 1a bién &p ngudn bi chay, néu kim l1én vai
chuc ohm 12 bién ap binh thuong.

« Po kiém tra trén c4c Diode chinh luu cau

« Cudi cling ta cap dién va do trén hai dau tu loc ngudn chinh phai c6 18V DC

Kiém tra dién 4p DC ¢ dau ra ctia ngudn on ap tuyén tinh c6 khoang 11V =>
12V, va diéu chinh bién tré ngudn (VR1) dién ap dau ra phai thay d6i, néu dién ap ra
qua cao khoang 15V hoic qua thap khoang 7V va diéu chinh bién tro VR1 khong tac
dung 12 hong mach 6n ap tuyén tinh
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2. B4o tri n(t bAm man hinh

Hinh 6.6: NGt bém man hinh

NGt nhan c6 rat nhiéu chang loai khac nhau va rat da dang nhung muc dich sir
dung hoan toan giong nhau. O day chi gigi thiéu mot loai nat nhan kép ma théi xem
hinh trén, con cac loai khac hoan toan tuong tu.

Chirc nang cia n(t nhan

- Péng ngit dién tir xa.

- khi thao tac can dut khoat ¢ mo hoiac déong mach dién

- thudng dat trén bang diéu khién, ¢ ta dién, trén hop nit nhan...

Phan Loai nat nhan

- Theo chtre ning trang thai hoat ddng ciia nGt nhan: ndt nhan don, nit nhan kép

- Theo hinh dang: loai hd, bao vé, loai bao vé chong nuéc va chéng bui, loai bao
vé khoi no

- Theo yéu cau diéu khién: 1 n(t, 2 nat, 3 nit

- Theo két cau bén trong: c6 va ko co dén bao

CAu tao n(t nhan kép

_, Panel Thknesz 0.8 606

3
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Hinh 6.7: Cdu tgo nat bam
1. NGt nhan (dung tay 4n)
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2. Lo xo ctia ndt an

3. Thanh mang tiép diém thuong dong va thuong mo

4. Tiép diém thudng mo

5. Tiép diém thuong dong

Nguyén ly hoat dong ndt nhan kép

- Nat nhan c6 rat nhiéu chung loai khac nhau va rit da dang nhung muc dich sir
dung hoan toan giong nhau. O day chi gidi thiéu mot loai nat nhan kép ma th6i xem
hinh trén, con cac loai khac hoan toan tuong tu.

- NGt nhan kép goi 1a nat diéu khién, day 1a loai thiét bi khi cu dién dung dé dong
ngat dién tur xa, ddo chiu quay dong co dién bang cach dong ngat mach cugn day hut
cua cong tic to (khoi dong tur) hodc cac relay trung gian. Khi ta dung tay 4n nat sé (1)
di xubng thi tlep diém thuong dong mo ra, tlep diém thuong mo dong lai, khi tha tay
ra do luc 10 X0 6 (2) N6 phuc hoi céc tiép diém tré lai trang thai ban dau, nhung mach
dién van hoat dong binh thuong nhd céac tlep diém duy tri cua cong tic to hay relay

trung gian. Hi¢n nay cac mach dién diéu khién, mach dién dong luc co tiép diém sir
dung nGt an loai nay rat pho bién

3. Bao tri tam cam #ng man hinh

Puoc sir dung rong réi tir kha 1au trong cac may rat tién tu dong (ATM), may
tinh tién tai ctra hiéu bén Ié hay siéu thi, hé théng huéng dan 14i xe gan trén -6, ki-ot
thong tin tai cac dia diém cong cong, man hinh trong linh vuc y té hay bang diéu khién
trong san xuat cong nghiép, vai nam trg lai ¢y, man hinh cam ang (touch screen) tro
nén pho bién trén thiét bi dién tir, may giai tri cam tay va dién thoai di dong. Pac biét,
man hinh cam tng da budc sang mot trang méi, dugc nhiéu ngudi ding quan tim hon
V6i su xuat hién cua khéai niém "cam ung da cham" ma chiéc dién thoai thdng minh
iPhone tién phong mang dén cho nguoi ding nhitng trai nghiém méi trong tuwong tac,
diéu khién thiét bi ciing nhu ung dung.

Chung ta s& cing tim hiéu nhiing khéi niém co ban vé man hinh cam ng, cac
chung loai man hinh cam ung dang dugc su dung dai tra va nguyén ly hoat dong cua
chdng.

Hinh 6.8: Tam cam #ng man hinh
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Man hinh cam &ng la gi

Hinh 6.9: Man hinh cam #ng
NGi theo kiéu "binh dan" thi man hinh cam ung 1a dang man hinh thé hién sy

X =
Al

"nhay cam” va c6 nhitng "phan hoi" vai céc thao tac tiép xuc, tac dong cia ngon tay,
bat tram (stylus)... 18n bé mat man hinh. Man hinh cam tng c6 kha nhiéu wu diém
cling nhu lgi thé, nhung wu diém quan trong bac nhat 1a cung cap nhiéu cach thic thiét
ké, thay ddi giao dién ung dung, thiét bi so v&i mot nhém céc nidt nhan vat 1y ¢é dinh
nhu truéc. Voi man hinh cam @ng, "nhay cam" dong nghia véi kha nang phan hoi
nhiing tac dong nhan duoc thdng qua viéc hién thi nhitng noi dung da 1ap trinh sin hay
kich hoat mot (hay nhém) tinh ning, tic vu nao do trén &ng dung, thiét bi.

C6 thé n6i, cdng nghé man hinh cam ¢ng hoi da tiém ning dé thay thé hau hét
tinh ning quan trong cua chudt va ban phim ciing nhu cc nit nhan diéu khién. Ban
hay hinh dung, s& that tuyét voi néu mot hé thdng khong trang bi ban phim "cung" ma
str dung ban phim "mém", hién thi ngay lap tc trén man hinh bat ctr khi nao nguoi
dung/hé théng can nhap liéu (vin ban, sb,...).

Nhiéu loai man hinh cam @ng tham chi cé thé "doc" chit viét tay, ban in, anh do
hoa va "hiéu" cac thao tac chuyén dong cua ngdn tay (voi man hinh cam tng da
cham). Nho sy linh hoat nay, céng nghé man hinh cam &ng néi chung va giao dién
man hinh cam tng noéi riéng hién duoc sir dung rong réi trong nhiéu tng dung dé ting
tinh twong tac gilta con nguoi va may moc. Trong linh vuc san pham CNTT va TT,
man hinh cam ang cha yéu xuat hién trong may tinh bang (Tablet PC), PTDD, dién
thoai théng minh (smartphone), may nghe nhac k§ thuat s6 va may choi game cam tay
(dién hinh 1a Nintendo DS).

Nguyén ly hoat dong va cau tao man hinh cam tng

Moi man hinh cam tmg déu c¢é nhiém vu chinh 13 "s héa" vj tri tiép xtc trén
man hinh sang gia tri toa d6 X-Y ngay khi "cam tng" duoc tac dong. Man hinh cam
rng gdm 3 thanh phéan co ban: cam bién cam wng, bd diéu khién (phan ctng) va phan
mém diéu khién. Trong mot hé théng/thiét bi hoan chinh, khong chi déng vai tro hién
thi, man hinh cam @ng con la thiét bi dau vao (input device).
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Hinh 6.10: Man hinh cam #ng dién tro

« Cam bién cam ung: La mot tam (panel) thuy tinh hay nhya acrylic trong sudt,
bé mat duogc thiét ké cac cam bién (sensor) dé nhan dang va dap tng nhiing tac dong
tir ngén tay nguoi ding hay bt tram. Thong thuong, cam bién cam ung dugc ghép sat
véi man hinh hién thi dé dat duoc d6 chinh xac tuyét ddi vé toa do caa diém tiép xdc.
C6 nhiéu céng nghé duoc cac hang san xuat ap dung dé "giing ludi" va "bay" diém
tiép xGc trén man hinh cam &ng. Tuy nhién, vé co ban, khi c6 bat ky tiép xdc nao Ién
man hinh cam ung thi gié tri dién ap, dién dung hay dién tré caa man hinh (n6i chinh
xéc 1a cua cam bién cam ¢ng) s& thay doi; va bang nhitng thuat toan xay dung san, toa
d6 diém tiép xuc s& duoc xac dinh mot cach dé dang va nhanh chéng.

« Bo diéu khién: La mot mach dién tir dung dé néi cam bién cam tng véi thiét bi
hay phan mém diéu khién man hinh cam ung. Bo diéu khién phan ctng ¢ nhiém vu
chinh 1a "bién dich" théng tin nhan dugc tir cam bién cam tng sang dang tin hiéu ma
thiét bi xt Iy hiéu duoc. Sau khi tin hiéu duoc xtr Iy xong, thong thuong két qua s&
XUat tryc tiép ra man hinh twong @ng vai "lénh" tac dong. Tuy nhién, trong mot s6
truong hop két qua s& duoc tra cho bd diéu khién dé c6 nhitng phan hdi nguoc cho
man hinh hién thi.

« Phan mém diéu khién: Tung thiét bi cu thé s& ¢ ung dung riéng gilp hé diéu
hanh ciing nhu c&c tng dung khac biét cach xu ly dit liéu vira duoc sb hda tir cam bién
cam tng, sau d6 guri tra dit liéu da xu Iy cho bo diéu khién (néu cb). Néu nhu ¢ vai bo
diéu khién duoc tich hop trong man hinh thi trén nhiéu thiét bi, phan mém diéu khién
s& duoc cai han vao firmware.

Phan Loai man hinh cam ng

Céc hang san xuat thuong chia man hinh cam tng thanh 2 loai: man hinh sb hoa
chu dong (active digitizer tablet) va man hinh cam g bi dong (passive touch screen).

« Man hinh s6 héa chii dong: Du man hinh d6 hoa cam tng da duogc sir dung
trong cac hé thong thiét ké c su hd trg cuia may tinh (CAD) va ung dung db hoa tir
nhiéu nim qua, song cong nghé s6 hoa chi méi dugc "nhdng" vao man hinh cia may
tinh bang trong thoi gian gan day dé diéu khién may tinh véi su chuan xac nhu khi sir
dung chuét. Bat trdm dung cho loai man hinh nay cling kiém chirc nang phat tin hiéu
dién tir vao ludi toa d6 X-Y c6 do phan giai rat cao - ludi toa do nay co kich thuéc
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bang dung kich thudc cua khung hinh hién thi. Man hinh cam ang cha dong cha yéu
Xuat hién trén may tinh bang, bang dién tir ding trong hoi hop va giang day, hé thong
CAD/CAM. Nhiéu may tinh bang hién nay con hd trg déng thoi cong nghé man hinh
cam ung chu dong Ian bi dong nham cai thién tinh chinh xé4c cua tinh twong tac gitta
blt trAm va man hinh, cling nhu mang lai su don gian trong thao tac diéu khién cua
ngon tay.

« Man hinh cam @ng bi dong: La loai man hinh thudng duoc dung cho céc thiét
bi dién tir, may ATM, may tinh tién, ki-6t théng tin céng cong, may choi game cam
tay, thiét bi di dong va dic biét 12 nhiéu dong DTDD, smartphone do cau tao don gian,
d& san xuat cling nhu gia thanh twong ddi re.

| L ey |
BEF N

HE"™ TH
I

T
Hinh 6.11: Man hinh cam w#ng dién dung

Man hinh cam &ng bi dong duoc phan loai trén co so 4 cong nghé cia cam bién

cam ung 1a dién tro (resistive), dién dung (capacitive), hong ngoai (infrared) va song

am thanh bé mat (surface acoustical wave). Di nhién, mdi cong nghé c¢6 uu va khuyét

diém riéng. Trong linh vuc DPTDD noi chung va smartphone noi riéng, 2 loai man hinh

cam ung thuong duoc sir dung 1a cam Gng dién tro va cam Gng dién dung (nhiéu nguoi
con goi la man hinh cam ung nhiét).

3.1. Man hinh cam wng dién tré (resistive touchscreen):

La loai nhay cam véi "ap luc" tac dong 18n bé mat va cé thé duoc diéu
khién bang bt tram, ngdn tay hay bat ky vat nao c6 dau nhon. Man hinh cam @ng dién
tré sir dung panel kiéng hay nhua acrylic gém 2 16p twong tic mong: I6p chat dan dién
va 16p dién tré - 2 16p nay dugc cach ly boi nhitng diém va khoang tréng ma mat
thuong khong thé nhin thay. Trén bé mat mdi 16p tuong tac dugc phu mot hop chat goi
la ITO (oxit thiéc va Indi), trong khi d6 dong dién vdi mirc dién thé khac nhau s& dugc
truyén qua 2 16p nay. Khi ¢ mot tac dong Ién man hinh, 2 Iép tuong tac nay "cham"
nhau va mach dién s& duoc ndi, cuong do dong dién chay qua mdi 16p ciing s& thay
d6i. Lop phia truéc s& lay dién thé tir 16p dudi va lop dudi s& lay dién thé tir 16p trén,
qua d6 cho phép bo diéu khién xac dinh toa do X-Y cua vj tri tiép xtc. Nguoi ta tham
chi con phan loai man hinh cam ung dién tro dua trén sé luong day dién tré sir dung,
thuong la 4/5/8 day.

Tuy c6 gi4 thanh san xuit ré nhung cong nghé man hinh cam ung dién tro
¢6 nhugc diém 1a "ngin" dén 30% luong anh sang phat ra tir man hinh CRT hay LCD
bén dudi do c6 qua nhiéu I6p thanh phan va vat liéu dugc phu 18n bé mat. Ngoai ra,
man hinh cam ung dién tré ciing doi hoi luc tac ddng manh hon dé kich hoat cam bién
cam ung so v6i man hinh cam bién dién dung. BU lai, nhd sy "cing cap” cua bé mat
nén man hinh cam tmg dién tré thuong duoc si dung trong cac méi truong khac nghiét
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va cong cong nhu khach san, sén bay, bénh vién... Trong linh vuc DTDD va
smartphone, man hinh cam tng dién tré dugc str dung phd bién nhat, vi dy nhu HTC
Touch Diamond, Samsung SGH-i900 Omnia, Nokia N97.

3.2. Man hinh cam @ng dién dung (capacitive touchscreen):

Khéc véi man hinh cam tng dién tré, man hinh cam ung dién dung chi st
dung mét 16p tuong tac, d6 1a panel kiéng dugc phu kim loai va didu nay trudc mat s&
cho anh sang di qua nhiéu hon (dén 90%) gitp hinh anh hién thi rd rang hon. Lép kim
loai trén bé mit s& tao ra mot ludi cac tu dién cho toan bé man hinh. V& nguyén ly,
man hinh cam tng dién dung duya trén cac thudc tinh dién ning cta co thé con ngudi
dé xac dinh "khi nao va & dau" trén man hinh ma ban tiép xuc. Nho vay, man hinh cam
g dang nay c6 thé duoc diéu khién bai nhitng "cai cham" rat nhe tir ngon tay, tuy
nhién thudng thi ban khdng thé sir dung dwoc voi but trim hay ngon tay c6 deo ging.
D6 chinh 13 Iy do ma nhiéu ngudi goi man hinh dang nay 1a man hinh cam tng nhiét.

bién ap sé dugc dat vao cac géc caa man hinh. Khi ngén tay cham vao man
hinh, viing bi tiép xic s& dugc nhan xubng, ngdn tay s& "hat" mot dong dién va 1am
thay doi gia tri dong dién, tan s ciing duogc tao ra tir cac mach dién duoc dit & goc
hinh (khac nhau tly hang san xuat). Cac mach dién nay s& tinh toan vi tri toa do X-Y
tir sy thay doi gia tri dién dung tai diém tiép xuc.

Cu thé hon, cac hang san xuat sir dung mot cam bién goi 1a "tu dién da dugc
lap trinh" dat gitra 2 16p kiéng (man hinh hién thi va panel kiéng cam tng). Khi man
hinh duoc tac dong, bo diéu khién s& xac dinh vi tri toa do X-Y tir su thay doi dién
dung trén luéi tu dién. Man hinh cam ung dién dung c6 d6 chinh xac va tin cay cao
nén dugc dung rong réi trong céac thiét bi san xuat va diéu khién cong nghiép, man
hinh hién thi noi céng cong. Nh sy linh hoat trong nhan dién diém tiép xic, man hinh
cam ung dién dung cling cho phép nhiing tdc dong "2 ngdn" nhu kha nang da cham
trén iPhone, iPod Touch hay "kéo tha" trén nhiéu dong DTDD, smartphone hién nay.
Mau smartphone méi T-Mobile G1 ciing 14 thiét bi tiéu biéu st dung man hinh cam
tng dién dung. Ngoai ra, bang diéu khién GPS, giai tri trén nhiéu dong xe hoi trung va
cao cap ciing thuong trang bi man hinh cam ung dién dung dé ting tinh thuan tién
trong su dung.

3.3.  Man hinh cam #ng hong ngoai (infrared touchscreen):
£ién tro Hong ngoai Song am thanh bé mat
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Hinh 6.12: Man hinh cdm #ng hong ngoai va SAW.
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C6 phan giéng man hinh cam tng dién tré, man hinh cam ang hong ngoai phéat ra
cac tia hong ngoai theo chiéu ngang va doc trén bé mat man hinh dé tao ra mot ludi
anh sang. Nguyén Iy hoat dong dua trén cdng nghé ngit tia sang. Vé co ban, man hinh
cam ng hong ngoai bé tri dau phat tia hong ngoai & mot (hay hai) canh man hinh, dbi
dién voi dau phat 1a cam bién anh sang hay bo do anh sang.

Khi man hinh duoc tac dong, & vi tri bat trdm hay bat ky vat thé nao "can" duong
truyén cua tia hong ngoai, tin hiéu nhan dwgc & dau bo thu hay cam bién anh sang s& bi
gian doan. Ngay lap tic, bo do hay cam bién anh sang s& tim duoc toa do cua diém
tiép xUc trén man hinh.

Bai vi phuong phap nay khong st dung cac 16p twong tic trén bé mat man hinh
nén khdng can trg bat ky nguon sang nao tir man hinh hién thi bén dudi, gitp hinh anh
ma ban nhin thay thuc va sang rd. Ngoai ra, man hinh cam @ng hdng ngoai ciing c¢6 thé
dugc phu thém mat 16p kiéng trong va ctng dé tang tinh an toan.

Man hinh cam @ng héng ngoai thudng duoc dung trong céc ki-6t thong tin cong
cong, man hinh trong linh vyc y té, san xuat cdng nghiép, may béan hang tu dong va
nhitng noi cé diéu kién méi trudng khac nghiét.

Hinh 6.13: Man hinh cam ung trong dan dm thanh xe hoi.

Man hinh cam &ng s6ng am thanh bé mat (SAW touchscreen): La dang man hinh
cam ung tién tién nhat. Cong nghé SAW dua trén hai bo thu/phat séng am thanh
(transducer) trén ddng thoi truc X va truc Y ciia man hinh cam tng. Mot thanh phan
quan trong khac cia SAW dugc dat trén mat kiéng man hinh, dugc goi 1a bo phan hoi
(reflector). Nguyén ly hoat dong cua man hinh cam rng séng am cling twong tu man
hinh cam &ng hong ngoai, d6 1a kiém soat sy ngat quang tin hiéu, trong trudng hop
nay la song siéu am.

Bo diéu khién ctia man hinh cam tng sé& giri tin hiéu dién tir sang bo phét song,
va bo phat séng s& chuyén déi tin hiéu nhan dwoc sang dang song siéu am dé chuyén
tiép song 4m nay dén bo phan hoi duge dat & dau bén kia panel man hinh. Sau khi bd
phan hdi "khdc xa" tin hiéu lai cho bo thu song, tin hiéu s& duoc bo thu gui tra cho bo
diéu khién. Khi mot ngon tay hay bat trdm cham vao man hinh, chum séng dang di
chuyén ngang/doc trén man hinh sé& bi ngat quing va tao ra mot "bién c6 cham" dé tur
d6 bo diéu khién xac dinh chinh xac vi tri diém tiép x(c.
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Do str dung panel kiéng - khdng phai céc l6p tuong tac co thé bi hao mon nhu
man hinh cam tng dién tro hay dién dung - cong nghé SAW cung cap nhing thuoc
tinh quan trong nhu d6 bén cho bé mat cam bién, d6 trong sudt va do phan giai cao cho
hinh anh hién thi. Biém trir cho man hinh cam @ng st dung cdng nghé SAW Ia phai
"cham" bang ngoén tay, ban tay c6 deo ging va but tram loai mém (vat dung ctng nhu
dau viét bi khdng thé sir dung dugc), va dac biét man hinh cam tng dang nay khong
thé duoc "bit kin" tuyét ddi nén c6 thé dé bi tac dong boi bui, ban hay nuéc trong moi
trrdng Xung quanh.

Bai tap

1. Trinh bay quy trinh bao tri nguon nudi man hinh

2. Trinh bay phuong phap bao tri nit bam man hinh

3. Trinh bay phuwong phéap bao tri tim cam &ng man hinh
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BAI 7: LAP PAT HE THONG HIEN THI
Giai thiéu:
Muc tiéu:
- Trinh bay dwoc cdc buéc lap hé thong hién th;
- Ldp dwoc céc hé thong hién th;
Noi dung chinh:
1. Tap hep chi tiét dé lap
Tuy theo tirng hé théng hién thi ma ta phai c6 cac chi tiét khac nhau. Trudc
khi Idp thi phai 1én danh séach thiét bi can thiét cho viéc bao tri, stra chira.

1.1 Hé théng cam bién va b hién thi.

Hinh 7.1: Cam bién va bg hién th;

Da6i véi hé thdng cam bién va bo hién thi thi ta can chuan bi cac thanh phan sau:
- By khuéch dai
- Pau do
- Guong phan Xa
- Sgi quang
- B6 hién thi

1.2 Heé thong thwéc do va bd hién thi
Déi vai hé thong thude do va bo hién thi thi ta can chuan bi cac thanh phan sau:
- By khuéch dai
- Bo ké vach
- Led thu phét
- B9 hién thi
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Hinh 7.2: Thuwdéc quang va bg hién th;
1.3 Heé thong Encoder va b hién thi
Do6i véi hé théng Encoder va bo hién thi thi ta can chuan bj cac thanh phan sau:
- Bo khuéch dai
- Dia quang
- Led thu phét
- Bo hién thi

Hinh 7.3: Encoder va bg thu phét tin hiéu
1.4 Heé thong dén bao trang thai
Péi vai hé thong dén bao trang théi thi ta can chuan bi cac thanh phan sau:
- Bong den
- Vo bao vé bén ngoai

- Puodi dén

BMO05-QT04/P.KTBB Ngay hiéu luc: 01/4/2023 50/108



Hinh 7.4: Den bao trang thai
1.5 Hé théng dong hd hién thi
Déi véi hé théng ddng hd hién thi thi ta can chuan bi cac thanh phan sau:
- Mait ddng hd
- Vo6 bao vé bén ngoai
- Kim dong hd
- Led chi thi

- Co cau xoay

Wi, DOARS

Hinh 7.5: Pong hé hién th;
1.6 Heé théng man hinh hién thj
Déi vai hé thdng man hinh hién thi thi ta can chuan bi cac thanh phan sau:
- Led hién thi don, 7 doan hoic ma tran
- Tam cam ang man hinh
- Ngudn nudi
- Nt nhan trong man hinh

- V& bao vé bén ngoai
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2. Chon dung cu, thiét bi sir dung trong lap rap hé théng hién thi

Hinh 7.6: Man hinh hién th;

Tuy theo tirng hé thdng hién thi ma ta can nhitng dung cu théo lip va can

chinh khac nhau. Nhung s& bao gom nhitng dung cu co ban sau:

B luc giac

Bo chia khoa

Mo Iét

Vit pake va vit det cac kich co

Kim da nang, kim cat, kim mo nhon

Hinh 7.7: Dung cu lap dat

3. Coéng nghé lap rap hé thong hién thi

Pé lap rap hé thng hién thi thi can cé nhitng quy trinh khac nhau va tiy ting bo

phan minh can thay thé va lap dat. Tuy nhién quy trinh lap rap co ban nhu sau:

Stt MO ta cong viéc Kiém tra
1 Chuan bi cac hé thong hién thi can thiét
2 Chuan bi cac dung cu thao lap can thiét

BMO05-QT04/P.KTPB Ngay hiéu luc: 01/4/2023 52/108




Stt MO ta cong viéc Kiém tra

T4t nguon hé thong hién thi

Théo hé théng hién thi cii, hu hong can thay thé

Lam vé sinh chd can lap hé thong hién thi

Lip hé thong hién thi theo tirng chi tiét trudc sau

Kiém tra bén trong va bén ngoai vé mit co khi va dién

Bat nguon kiém tra hé thong hién thi hoat dong

O O N| o o b W

Vé sinh va hoan thién hé thong hién thi

Bang 1: Quy trinh lap dat co bdn

4. Kiém tra, diéu chinh diéu kién lam viéc caa cac by phan hién thj

Khi da lap dat xong thi chua chac 1a hé théng hién thi da lam viéc duoc va lam
dung dugc chirc nang yéu cau. Do d6 ta can phai kiém tra va hiéu chinh lai sai s6
cling nhu diéu kién 1am viéc cua hé thong.

Thuong quy trinh kiém tra s& nam trong quy trinh lap dat va thuc hién truéc
khi vé sinh lan cudi hé thdng hién thi.

Heé thong hién thi phai duoc hiéu chinh bang cac dung cu do kiém chuyén

dung cho tirng hé thong khach nhau nhu VOM, Ocsiloscope...

Hinh 7.8: Dung cu do kiém

5. Cong tac an toan va vé sinh cong nghiép khi lip hé théng hién thi

Hé théng hién thi rat hay bi nhidu, bui, hoi nuéc, vét xude 1am hu hong. Do d6
cdng viéc vé sinh truéc, trong va sau khi bao tri, lip dit hé thong hién thi ludn phai
dugc thuc hién mot cach day du va chat chg.

Str dung céc dung cu Vé sinh va nudc tay rira chuyén ding cho ting loai hé
thng hién thi dé tranh tinh trang lam hu hong do vat liéu va hda chit in mon.
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Hinh 7.9: Dung cu vé sinh

Song song véi viéc dam bao vé sinh sach s& thi viéc dam bao an toan khi thao Iap

cling phai duoc tién hanh. Hé théng hién thi thuong tiép xdc truc tiép véi dién va co

khi con c6 4p suat cao. Do dé ta phai dugc trang bi céc thiét bi bao ho lao dong can
thiét va tat ngudn cua thiét bi truéc khi thao Iap hé thong.

Hinh 7.10: Dung cu bao hg an toan

Bai tap

1. Neéu ra cac thiét bi can thiét dé Iap cam bién va bo hién thi
2. Trinh bay quy trinh lap rap hé théng hién thi
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BAI 8: VAN HANH THU HE THONG HIEN THI
Giai thiéu:
Muc tiéu:
- Trinh bay dwoc cde buéc van hanh hé thang hién th;
- Kiém tra, do kiém dwoc cac hé thong hién thi
Noi dung chinh:
1. Kiém tra @o chinh xéac cia hé théng hién thi
Hé thong hién thi tuy chi 1a mot bo phan nho trong may san xuat, may cong cu
hay doi song hang ngay. Nhun né tryuc tiép thong bao cho ngudi sir dung, nguoi van
hanh biét tinh trang hién tai cua may ra sao. Nén do chinh xéc caa hé théng hién thi 1a
rat quan trong va sai sé cang nho cang tét.
Dé kiém tra hé thong hién thi ta sir dung céc dung cu do chuyén ding nhu VOM,

may do hién song, dong hd so...

[T IR — M
“e

Hinh 8.1: Kiém tra hé thong hién th;
Tay tirng hé thdng hién thi ma c6 cac cach kiém tra khac nhau.

Vi du dé kiém tra LED con song hay chét ta 1am nhu sau:

Fhiin cure thudn: Led séng

Hinh 8.2: Kiém tra led hién th;
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o Chinh thang do ctia VOM vé vach R x1.

. Str dung 2 que do do vao 2 chan cua dén LED. Néu phan cuc thuan thi

LED sang. Néu phan cuc nguoc hoic LED chét thi LED khdng sang.

2. Tiéu chuan k§ thuit cia b phan hién thi trong hé théng thiét bj CN

Tiéu chuan k§y thuat thuong 1a tir nha san xuat hé théng hién thi dua ra nhiam

thé hién thong sb hoat dong ciing nhu hinh dang, kich thirc va ban vé lap dat cua

san pham

2.1 Théng sb k¥ thuat cia cam bién quang Keyence

Mau NPN | Day cap 2m
Pau ndi M8
4-chan

PNP | Day cap 2m
Pau ndi M8
4-chan
Pau ndi M8
3-chan

Hinh dang

Khoang cach c6 thé phat hié
n

D0 chénh Iéch c6 thé phat hi
én chuan
Do phan giai man hinh

Puong kinh vét

Thot gian dap ung
Ngud | Loai
n

, Loai laser
sang

Chuc | Dén bao
nang

B hen gio

bac | Ngo ra diéu khién
diem

LR-ZB100N LR-ZB250AN

LR-ZB100CN LR-ZB250CN

LR-ZB100P LR-ZB250AP

LR-ZB100CP LR-ZB250CP

LR-ZB100C3P LR-ZB250C3P

Dang hinh chit nhat

35 dén 100 mm (650 dén 0)™ | 35 dén 250mm (215 dén
0)?

35 dén 50 mm :, 1,5 mm, 50 35 dén 180mm : 9mm,

dén 100 mm :, 3 mm 180 dén 250mm :  25mm

2 (0,2 mm) 1 dén 3 (1 dén 3mm)

2 X 1 mm| 2.4x1.2mm at 250mm

tal1 100 mm

C6 thé lya chon 1,5 ms/10 ms/50 ms
Laser mau dé (660 nm)

San pham laser loai 1 (IEC60825-1, FDA (CDRH) Part
1040.10"2)

Man hinh hién thi 3-chit s6 7-doan (mau do),

Dén bao ngd ra (mau vang),

bén bao DATUM (mau cam), dén bdo 1 vét (mau xanh
14 cay)

TAT/BAT tr&/TAT tré/Mot xung

NPN Cyec thu d¢ hé ,
Dién ap ap dung to 30 VDC tr6& xudng,
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ky
thuat

Mach bao vé

Van hanh ngo ra

Ngo vao phu

DPinh | Dién ap ngudn

murc
Dong dién ti€u thu c
ho Bo
khuéch dai

Kha  Chi sb chong chiu
nang | thoi tiét cho vo boc

chbng
chiu v
o1 N st Ao
.. Dbd chéi méi truong
Mol N
. xung quanh khi véan
fUONE | hanh
Nhiét do xung quanh
khi van hanh
Do cao
Do am twong doi
Chdng chiu va dap
Chéng chiu rung
Céch dién
Dién ap chdng chiu
Vat liéu
Phu kién

Dong dién didu khién tr 100 mA tro xuéng
Di¢n dp du tr 1,2 V tré xudng tai 10 mA tré xudng,
tor 2 V tro xuong tai 10 dén 100 mA

Bao vé chong két ndi cong suat nguoc, qua dong ngo ra,
dot bién ngo ra, két ndi ngd ra nguoc

C6 thé lya chon Sang-BAT/T6i-BAT

Hiéu chinh thoi gian ngd vao: BAT tir 35 ms trd Ién, TA
T tir 35 ms tré 1én

Ngtng phat laser: BAT tir 2 ms tré 1én, TAT tir 20 ms tr
Y

Ién

NPN dong dién doan mach: tir 1 mA tré xuéng/PNP:

tir 2 mA tré xuong™

10 dén 30 VDC, bao gdm do gon 10% (P-P), Class 2 ho
ic LPS

Tir 450 mW tro xudng (tir 18 mA tr xudng tai 24 V, tir
34 mA tr¢ xuong tai 12V)

IP68 (IEC60529), IP69K (DI IP68 (IEC60529)/IP69K
N40050-9), NEMA 4X, 6P, 1| (DIN40050-9)/

3 (NEMA250), ECOLAB*4, 4X, 6P, 13 (NEMA250)
Diversey™

Dén bong tron: Dén bong tron:
tir 4000 lux tré xudng tir 2000 lux tré' xudngAnh
Anh sang mat tri: tir 8000 lu | sang mit troi: tir 4000 lux
X tré xudng™ tré xudng™®

-10 dén +50°C (khong dong bang)

-25 dén +75°C (khong dong bang)
35 dén 85% RH (khong ngung tu)
1000 m/s? theo cac hudng X, Y, va Z, 6 1an twong tng

10-55 Hz, 1,5 mm bién d¢ kép theo cac huéng X, Y, va
Z, 2 gio tuong ung

Tir 20 MQ tré 1én (500 VDC)

1000 VAC 50/60 Hz tdi thiéu 1000 VAC 50/60 Hz 1 m
1 in

Vo:  SUS316L, Man hinh  hién thi: PES,
V6 che 6ng kinh: PMMA véi 16p phu chong tray xudc,
Vong dém kin/vong dau noi: FKM

S6 tay huéng dan, Ching chi/Nhan nhan dang (FDA)
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“1'S6 ghi trén man hinh hién thi dugc s dung nhu mot huéng dan cho khoang cach
phat hién. Khi gia tri cai dat dugc di€u chinh, thong tin hién thi chuyén do6i. Khi gia tri
vuot qua "-99", "-FF" duoc hién thi.
"2 Su phan loai laser d6i voi FDA (CDRH) dugc thuc hién dua trén IEC 60825-1 theo
yéu cau cua Laser Notice No.50.

*3 Loai dau ndi M8 (3-chan) khong bao gdm chirc ning ngd vao phu.

“4 Pa vuot qua céac bai kiém tra vé strc chong chiu véi chat tay rira tir nhiéu nha san

xuat.

> Khi thoi gian dap tmg 1a 10 ms.

Bang 2: Thong sé cam bién quang

2.2 Thong s6 ky thuat man hinh cam &ng HMI

Display | MT6050i MT6070iH MT6100i
Display 43" TFT 7" TFT 10" TFT
Resolution 480x272 800x480 800x480
Brightless(cd/m2) |500 500 300
Constrast Ratio 600:1 500:1 500:1
Backlight type LED LED LED
Backlight life time |30.000 hr 30.000 hr 30.000 hr
Touch Type 4 wire Resistive Type
panel
Enclosure Plastic
Memory | Storage (MB) 128 128 128
RAM (MB) 64 64 64
Processor RISC 400Hz RISC 400Hz RISC 400Hz
1/0 Port SD Card Slot N/A Yes Yes
USB Host N/A USB1.1x1 USB1.1x1
USB Client N/A USB2.0x1 USB 2.0x1
Ethernet N/A N/A N/A
COM Port COM 1(RS232,COM 1(RS232, RS485 2W/4W)
RS485 2W/AW)COM2 (RS232), COMB3(RS232,
COMB3(RS485 2W) |[RS485 2W)
Audio N/A N/A N/A
RTC N/A Yes Yes
Power Input power 24+£20% VDC 24+20% VDC 24+20% VDC
Power 250mA @24V 250mA @24V 250mA@24V
consumption
Specificati | Panel Cutout (mm) [119x93 192x138 259x201
on Weight (Kg) 0.3 0.85 1.4
Protection IP65 front panel (O ring seal)
Structure
Store Temperature [-20°~60°C ({-20°~60°C (++20°~60°C (-
4°~140°F) 4°~140°F) 4°~140°F)
Operating 0°~50°C 0°~50°C 0°~50°C

BMO05-QT04/P.KTBB

Ngay hiéu luc: 01/4/2023

58/108



| Temperature |(32°~122°F) (32°~122°F) (32°~122°F) |

Bang 3: Thong sé man hin HMI

2.3 Thong sb k§ thuat bong dén huynh quang Philip 36W Daylight T5

Hang san xuat Philip

Loai bong dén Boéng dén huynh quang
Cong suat(W) 36

Nguon dién sir dung 220V

Mau sang Viét Nam

Model: FPL36EX-D
Quang théng: 2600 Lm

Hiéu suat quang: 72Lm/W

H¢ s6 truyén mau: 84 Ra

Ong tube: T5

Kich thudc: (1222x147x142)

2.4 Thong sb ky thuat encoder Omron

Po:;lrl::ply DOutput configuration Resolution (pulses/rotation) Model

Open-colleclor output 10, 20, 30, 40, 50, 60, 100, 200, 300, 360, 400, 500, 600 E6C2-CWZ6EC (resolution) 2M

5 10 24 VDC
(NPN) 720, 800, 1,000, 1,024, 1,200, 1,500, 1,800, 2,000 Fuample: FGC2-CWZEC 10P/R 2M

Opan-collector output 100, 200, 360, 00, 600 ESC2-CW2Z5B (resolution) 2M

1210 24 VDC ,
{PNP) 000, 2,000 Example: EEC2-CWZ5B 100P/R 20

10, 20, 30, 40, 50, 60, 100, 200, 300, 360, 400, 500, 800 | pena rwrsE (resolution) 2M

S 12VDC | Voltage output Example: EEC2-CWZ3E 10P/R 2M

T20, 800, 1,000, 1,024, 1,200, 1,500, 1,800, 2.000

10, 20, 30, 40, 50, 60, 100, 200, 300, 360, 400, 500, 600 | pema FwziX (resolution) 2M

5VDC Line-driver output Exampla: EGC2-CWZ1X 10P/R 2M

720, 800, 1,000, 1,024, 1,200, 1,500, 1,800, 2,000
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Item Model E6C2-CWIEC EGC2-CWZSB E6C2-CWZ3E E6CZ-CWZiX
Power supply 5 WDOC -5% to 24 VDC +15%, 12 VDC —10% to 24 WDC +15%, |5 VDG -5% to 12 VDC +10%, e B
voltage ripple {p-p): 5% mac. ripple (p-p): 5% max. ripple (p-p): 5% masx. 5 VDG £5%, ripple (p-p): 5% max.
E:“T::mb“.‘ 50 mA max. 100 mA max. 160 mA max.
10, 20, 30, 40, 50, 60, umznn
Resolution 300, 360, 400, 500, 600, 720 100, 200, 360, 500, 600, 1,000, |10, 20, 30, 40, 50, 60, 1 D,QDU :m 3an.-u:»n 500, 600, 720, 800,
(pulsesfrotation) 500, 1,000, 1,024, 1,200, 1,500, | 2,000 1,000, 1,024, 1,200, 1,500, 1,800
1,800, 2.000
Output phases Phases &, B, and Z Phases A, A B, B, Z, and 2
Output configuration | NPH open-collector output PHP open-collector output Voltage output (MPM output) Line driver autput®2
AMZ26L531 equivalent
Applied voltage: 30 VDT ma. Applied voltage: 30 VDT max. Output resistance: 2 kil Output voltage:
o t Sﬁ'ﬁ-: cumrent 35 mA max. Source current: 35 mA mas. O current: 20 mA max. High level: lo =-20 mA
utput capacity Residual voltage: 0.4 V max. FResidual voltage: 0.4 V max. Residual voltage: 0.4 V max. Low level: s = 20 mA
(&t sink current of 35 mA) {at source current of 35 mA) (&t sink current of 20 mA) Output voltage: Vn 3‘55'3 min.
Ve= M.
ol 1SSPANSE | 160 kiz 50 kHz 100 kHz
Phase ditferen
o o 90*+45 between A and B (1/4 T+ 1/8 T)

Rise and fall times of
output

E iols itput valtage: 5, L
rol o W 25\, Load

%EIS&]I{BHCEIZ 1 kt}, Cable length:
m

1&45 ma.
{Cable length: 2 m, Sink current: 10 mA)

0.1 ps mas.

{Eahle |Eﬂ?1|‘l 2m, lo=-20mA,

Starting torque 10 mM-m maze.

Moment of inertia 1x107* kg-m® max., 3 x 10~ kg-m® max. at 500 P/R max.

Shatt Radial 50N

loading [Thrust 30N

Maximum N

permissible spead | 5000 rimin

Protection circuits Power supply reverse polarity protection, Load short-circuit protection -
m"“‘“‘“‘“"""’ Operating: —10 o 70°C {with no icing), Storage: ~25 to 85°C {with no icing)

m“‘ humidity | o ting/Storage: 35% to 85% (with no condensation)

Insulation resistance | 20 ML min. {at 500 VDC) between current-carrying parts and case

Dielectric strength 500 VAC, 50d60 Hz for 1 min between current-carrying parts and case

Vibration resistance | Destruction: 10 to 500 Hz, 150 mJ/s® or 2-mm double amplitude for 11 min 3 times each in X, ¥, and Z directions
Shock resistance Destruction: 1.000 més® 3 times each in X, Y, and Z directions

Degree of protection |IEC 605298 IPE4, in-house standards: oilproof

Connection method | Pre-wired Models (Standard cable length: 2 m)

Material Case: Zinc alloy, Main unit: Aluminum, Shaft: SUS42002

Weight

(packed state} Approx. 400 g

Model/Output Circuits Output mode Connection
E&C2-CWZEC
[ ——— .
: J 24 yoe sun | EBC2-CWZEC NPN Open-collector Output Model
| Black, while, orange EGC2-CWZ5SB PNP Open-collector Output Model
' Ot sigral
EC2-C MPN w tmclc;mt
o etk e e Direction of rotation: CW Direction of rotation: CCW
Uit 3 Oranga:
= ‘ % .ﬁ;&ﬂ : nae:pnase 2 |as viewed from end of shaft) (as viewed from and of shaft)
aan o {
e oW
' - oW o 250} - o LA
L _%5”7@0 PrassA | [Frasea
e BN
Phase B H Prhuzese B |
EBC2-CWZ5B e 1" UET(B0"E45Y OFF = L esver reas coi Terminal
. N — ehase z 0N or ermina
[ . oeR—" Q= Power supply
L 12 VDE -it% Mote: Phase Ais 14AT=1ET Mote: Phase Ais 1M T+1BT Brown {+Vec)
; A [ AN v faster than phase B. slower than phase B.
! Output phasa
EBCC A5 mA Black A
main Pk, kil (The ONs in the above timing chart mean that the - OulpLUL phase
clrout —Ll S oupssma | | OULpUL transistor is ON and the OFFs mean that the White o Bp
praE ! (Buscphis AWl || ptput transistor s OFF. |
transision i phasa B, Ovanga! phasa L 4
! . ) Orange Uulpu!{phasa
4 [}
|_ - - BHD Blue 0V (commaon)
EBC2-CWZ3E
. . EGC2-CWZ3E Voltage Output Model
.r Direction of rotation: CW Direction of rotation: CCW
H (as viewed from end of shaff) (as viewed from end of shaft)
Dt sigrial
EBCZ . =i . CCW
i r;lsl-nr 'ﬂﬂp-';f* -‘-Wf_\-m ., Tiaeny , ——= ; Tee) ———
= f raen ! [1 [T1 omseal 1 1
20mA
a3n | i [— —_
H A Blug F'hﬂcB H F'hn:.eB
' okl eV T yisz BT (a0 zeE) -———-mursﬂsum.‘.]
.. GHE PraseZ L 1 PhaseZ |
Mote: Phase A 1M T WET Mote: Phase A W T2 1/ET
taster than phase B. slower than phase B.
Hinh 8.4: Thong so Encoder
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3. Piéu chinh céc sai sot ciia b phan hién thi sau kiém tra
Sau khi kiém tra 1an cudi bo hién thi tru6e khi dwa vao van hanh néu thiy co sai
s6t va chénh 1énh so véi thuc té hay thdng sé ky thuat ctia nha san xuat dua ra thi ta
can can chinh lai hé théng.
Tuy theo tirng hé thdng thuong hé thong s& ¢6 nhitng con bién tra tinh chinh dé

ta can chinh hoic sir dung chirc ning ty can chinh trong phan cai dit hé thong.

Gigtri oz J3t

Gia tri cdi J5 Fiddri hign ta

Hinh 8.5: Can chinh h¢é thong hién thj

4. Pam bao an toan lao dong va vé sinh cdng nghiép

Hé thong hién thi rat hay bi nhiéu, bui, hoi nudc, vét xude 1am hu hong. Do do
cng viéc vé sinh trudc, trong va sau khi bao tri, lap dat hé thong hién thi luén phai
dugc thyc hién mot cach day du va chat chg.

Str dung cac dung cu Vé sinh va nudc tay ria chuyén ding cho ting loai hé thong
hién thi dé tranh tinh trang lam hu hong do vat liéu va héa chat an mon.

Hinh 8.6: Vé sinh khi lap hé théng hién th;

Song song véi viéc dam bao vé sinh sach sé& thi viéc dam bao an toan khi thao lap
cling phai duoc tién hanh. Hé thong hién thi thuong tiép xdc truc tiép véi dién va co
khi con c6 4p suat cao. Do d6 ta phai dugc trang bi cac thiét bi bao ho lao dong can
thiét va tat ngudn cua thiét bi truéc khi thao Iap hé thong.
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Hinh 8.7: An toan khi ldp hé théng hién th;

Cau héi on tap:
1. Trinh bay cac phuong phép kiém tra do chinh xéac hé thdng hién thi
2. Trinh bay thdng sb ky thuat caa 1 cam bién trén thi truong
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BAI 9: BAO TRI HE THONG PIEN PIEU KHIEN MAY CONG CU

Giai thiéu:
Muc tiéu:

- Trinh bay dwoc so dé ddu noi

- Trinh bay dwoc so do \dp dat

- Hiéu dwoC chikc ning cdc thiét bi trong mach
Noi dung chinh:

1. Poc ban vé dién diéu khién

Mach diéu khién 12 mach dién thuc hién truéc hét dua ra cic tin hidu diéu khién

dé linh kién cong suat trong mach dong luc 1am viéc theo dung nguyén tic bién doi, va
dam nhan nhiém vu xt ly théng tin tir cac ngd vao va ngo ra, dé dua ra cac tin hiéu sao
cho gitr vitng muc tiéu diéu khién da dit ra. Nhu da néi, mach nay diéu khién céac linh
kién chuyén mach cong suat. T4t nhién, bo diéu khién s& diéu khién. Bo diéu khién co

thé thuoc dang analog hay digital.

L1

Stop [——7

13 [13 13 13 13 13
on1 E—ﬁ\ R1 R1 % On2 E—ﬁ\ R2 R2
14 14 14 14 14 14

on2 [——7 on1 [——%1

A1 AT AT IN
R[] k[ Jre [ ] e [ ]
A2 A2 A2 A2

=3

Hinh 9.1: Bdn vé dién diéu khién may cong cu

Hé théng dién diéu khién bao gom.

e 2 n(t nhan don.
o 2relay 220 VAC.
e 2 Khai dong tur.
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2. Chike niing céc thiét bi trong mach diéu khién
2.1.  Nut nhan.

Hinh 9.2: Nt nhdn diéu khién
e N0t nhan don: Mdi ndt nhan chi c6 mét trang thai (ON hoic OFF)
e Nt nhan kép: M&i ndt nhan cé hai trang thai (ON va OFF)
e N0t nhan thuong dung dé khoi dong, dao chiéu quay dong co dién bang cach dong
Vva ngat cac cudn day cua Contactor ndi cho dong co.
2.2. Role

Hinh 9.3:Ro e diéu khién

Nguyén ly hoat dong cua Ro le

Khi cap dién &p bang gia tri dién ap dinh muc vao hai dau cuon day ciua Role
trung gian (ghi trén nhan), luc dién tir hat mach tir kin lai, hé thng tiép diém chuyén
ddi trang thai va duy tri trang thai nay (tiép diém thuong dong ho ra, tiép diém thuong
ho déng lai). Khi ngung cap ngudn, mach tir hg, hé théng tiép diém trg vé trang thai

ban dau.
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2.3. CONTACTOR.

Hinh 9.4: Contactor diéu khién
Khi cap ngudn dién bang gia tri dién ap dinh mic cua Contactor vao hai dau cua
cudn day quan trén phan I8i tir ¢ dinh thi lec tir tao ra hat phan 18i tir di dong hinh
thanh mach tir kin (luc tir I6n hon phan luc cua 10 xo0), Contactor ¢ trang thai hoat
dong. LGc nay nhd vao bo phan lién dong vé co giira 16i tir di dong va hé thdng
tiép diém lam cho tiép diém chinh dong lai, tiép diém phu chuyén ddi trang théi
(thwong dong s€ mo ra, thuong ho sé dong lai) va duy tri trang thai nay. Khi
ngung cap nguon cho cuon day thi Contactor ¢ trang thai nghi, cac tiép diém tro
Vé trang thai ban dau.
2.4. Role nhiét (Over Load OL)

| 4|

_— ~
> =

'*-/(-TKGS @

LE X ¥
et

Hinh 9.5: Ro le nhiét bao vé
Nguyén ly chung ciia Role nhiét la dua trén co so tac dung nhiét 1am dan no phién
kim loai kép. Phién kim loai kép gom hai 1a kim loai c6 hé sé gian ng khac nhau
(hé sb gidn nd hon kém nhau 20 1an) ghép chat véi nhau thanh mot phién bang
phuong phap can nong hoic han. Khi c6 dong dién qua tai di qua, phién ludng kim
duge dbt néng, udn cong vé phia kim loai c6 hé sb gidn no bé, day can gat 1am 10

X0 co lai va chuyén d6i hé thong tiép diém phu.
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Dé Role nhiét 1am viéc trd lai, phai doi phién kim loai ngudi va kéo can Reset cua
Role nhiét.

3

4

. Kiém tra d4u néi theo ban vé
Kiém tra ngudn cap.
Kiém tra cac day ndi
Kiém tra cac diém tiép xdc.
Kiém tra cac tiép diém relay.

Kiém tra cac dau noi.

. Stra chira hw héng va thiéu sot cia mach dién

Trong qua trinh diu ndi mach dién rat d& xay ra céac 16i do sai vi tri ciing nhu thiéu

sot. Do d6 chung ta phai kiém tra va do tir so do véi mach dién thuc té.

STT Thiét Bi Thoi Gian

Nguyén Nhan

Bai tap

1.

2. Trinh bay chuc ning cac thiét bi trong mach dién diéu khién may cong cu.
3. Trinh bay cac budc kiém tra dau ndi theo ban vé

V& so d6 mach dién diéu khién may cong cu
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BAI 10: BAO TRI HE THONG PIEN PONG LUC MAY CONG CU

Giai thiéu:
Muc tiéu:

- Trinh bay dwoc so dé ddu noi

- Trinh bay dwoc so do \dp dat

- Hiéu dwoC chikc ning cdc thiét bi trong mach

- Sira chira va thay thé duoc thiét bj huw héng, mai mon
No6i dung chinh:

1. Poc ban vé dién dong luc

Mach dong luc 12 mach chap hanh Iénh tir mach diéu khién, co tiét dién day dan

I6m, dong dién 1am viéc 16n va truc tiép dén cac thiét bi dién.

S

M1 M2 J:
g s et e o s s

---:Z--:LTF___i__Z

M

Hinh 10.1: So dé mach dong luc
2. Chire niing céc thiét bi trong mach déng luc
2.1.CB (CIRCUIT BREAKER)

25
e 0 0
gL
=

RICO. —
| =

’

\
! 3
’{'Q o

Hinh 10.2: CB déng ngat

BMO05-QT04/P.KTBB Ngay hiéu luc: 01/4/2023

67/108



CB (CB dugc viét tat tir danh tir Circuit Breaker), CB la khi cu dién dung déong
ngit mach dién (mot pha, ba pha); c6 cdng dung bao vé qua tai, ngan mach, sut ap...

mach dién.

2.2.  Cauchi

Hinh 10.3: Cdu chi bdo v¢
e Dic tinh co ban caa cau chi la sy phu thudc cua thoi gian chay dat voi dong
dién chay qua (dic tinh Ampe - gidy). Dé c6 tac dung bao vé, dudng Ampe — gidy cua
cau chi tai moi diém phai thip hon dic tinh cua ddi tugng can bao vé.
e Ddi véi dong dién dinh mirc caa cau chi: Nang luong sinh ra do hiéu tng Joule
khi ¢6 dong dién dinh muc chay qua s€ toa ra moi truong va khong gay nén sy nong
chay, su can bang nhiét s& dugc thiét 1ap & mét gia tri ma khdng gay su gia hoa hay

pha hong bat ci phan tr ndo caa cau chi.

3. Kiém tra d4u ndi theo ban vé
e Kiém tra nguon cap.

e Kiém tra cac dau ndi

e Kiém tra cac diém tiép xuc.

e Kiém tra céc tiép diém relay.

e Kiém tra cac dau noi.

4. Sira chira hw héng va thiéu sot cia mach dién

e Doc ban v& nguyén ly va lap dit rdi khoanh ving 16i.
e Tim hiéu nguyén nhan.

e Kiém tra so bo bang dong ho dién.

e Xem céc thiét bi trén c6 phu hop khéng.

e Kiém tra céc vit ndi day, cac giic cam....
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STT Thiét Bj

Thoi Gian

Nguyén Nhan

. Kiém tra

W NP

V& so dd mach dién dong lec may cong cu
Trinh bay chic ning cac thiét bi trong mach dién dong luc may cong cu.
Trinh bay cac budc Kiém tra dau ndi theo ban vé
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BAI 11: BAO TRI HE THONG PIEN MAY BOM DAU
Giai thiéu:
Muc tiéu:
- Trinh bay dwoc so dé ddu noi
- Trinh bay dwoc so do \dp dat
- Hiéu dwoC chikc ning cdc thiét bi trong mach
- Sira chira va thay thé duoc thiét bj huw héng, mai mon

No6i dung chinh:
1. Poc ban vé lidp dit dién
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Hinh 11.1: Bdn vé dién mdy bom dau
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2. Chire niing céc thiét bi trong mach dién
2.1.  Nut nhan.

Hinh 11.2: NGt nhan

e N0t nhan don: Mdi n(t nhan chi c6 mot trang thai (ON hoic OFF)
e Nt nhan kép: M&i n(t nhan ¢ hai trang thai (ON va OFF)
e N0t nhan thuong dung dé khoi dong, dao chiéu quay dong co dién bang cach dong

va ngat cac cudn day caa Contactor ndi cho dong co.

2.2. Role

Hinh 11.3: Ro le diéu khién

Nguyén ly hoat dong cua Ro le

Khi cap dién ap bang gia tri dién ap dinh mirc vao hai dau cuon day cua Role trung
gian (ghi trén nhan), luc dién tir hat mach tir kin lai, hé thong tiép diém chuyén doi
trang thai va duy tri trang thai nay (tiép diém thuong dong ho ra, tiép diém thuong
ho dong lai). Khi ngung cip ngudn, mach tir hé, hé thong tiép diém tro vé trang

thai ban dau.
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2.3. CONTACTOR.

Hinh 11.4: Contactor

Khi cap ngudn dién bang gia tri dién ap dinh mic cua Contactor vao hai dau cua

cudn day quan trén phan I8i tir ¢ dinh thi lec tir tao ra hat phan 18i tir di dong hinh
thanh mach tir kin (luc tir I6n hon phan luc cua 10 xo0), Contactor ¢ trang thai hoat
dong. LGc nay nhd vao bo phan lién dong vé co giira 16i tir di dong va hé thdng
tiép diém lam cho tiép diém chinh dong lai, tiép diém phu chuyén ddi trang théi
(thwong dong s€ mo ra, thuong ho sé dong lai) va duy tri trang thai nay. Khi
ngung cap nguon cho cuon day thi Contactor ¢ trang thai nghi, cac tiép diém tro
vé trang théi ban dau.

2.4. Role nhiét (Over Load OL)
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Hinh 11.5: Ro le nhiét
Nguyén ly chung ciia Role nhiét la dua trén co so tac dung nhiét lam dan no phién
kim loai kép. Phién kim loai kép gom hai Ia kim loai c6 hé sé gian ng khac nhau
(hé s gidn nd hon kém nhau 20 1an) ghép chat véi nhau thanh mét phién bang
phuong phap can nong hodc han. Khi c6 dong dién qué tai di qua, phién ludng kim
duge d6t néng, udn cong vé phia kim loai c6 hé sb gidn no bé, day can gat lam 10

X0 co lai va chuyén d6i hé thong tiép diém phu.
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Dé Role nhiét 1am viéc trd lai, phai doi phién kim loai ngudi va kéo can Reset cua
Role nhiét.
2.5. CB (CIRCUIT BREAKER)

Hinh 11.6: CB déng ngat

CB (CB dugc viét tit tir danh tir Circuit Breaker), CB 12 khi cu dién dung dong
ngit mach dién (mot pha, ba pha); c6 cong dung bao vé qua tai, ngan mach, sut &p...

mach dién.

2.6. Cauchi

Hinh 11.7: Cau chi bdo v¢é

e Dic tinh co ban cia cau chi la sy phu thudc cua thoi gian chay dat voi dong
dién chay qua (dic tinh Ampe - gidy). Dé c6 tac dung bao vé, dudng Ampe — gidy cua
cau chi tai moi diém phai thip hon dic tinh cua ddi tuong can bao vé.

 Ddi véi dong dién dinh mirc caa cau chi: Nang luong sinh ra do hiéu tng Joule

khi c6 dong dién dinh muc chay qua s€ toa ra moi truong va khdng gay nén su nong
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chay, sy can bang nhiét s& dugc thiét 1ap & mét gia tri ma khdng gay su gia hoa hay
pha hong bét ci phan tir ndo caa cau chi.
3. Kiém tra diu noi theo ban vé

Kiém tra ngudn cap.

Kiém tra cac day ndi

Kiém tra cac diém tiép xdc.

Kiém tra cac tiép diém relay.

Kiém tra cac dau noi.

4. Sira chira hw héng va thiéu sét cia mach dién

Trong qua trinh ddu ndi mach dién rat dé xay ra cac 15i do sai vi tri cling nhu thiéu
sot. Do d6 chung ta phai kiém tra va do tir so do véi mach dién thuc té.

STT Thiét Bj Thoi Gian Nguyén Nhan

Bai tap

1. V& so dd mach dién dong luc va diéu khién may bom dau. ‘
2. Trinh bay chtrc nang céac thiet bi trong mach dién méy bom dau.
3. Trinh bay cac budc kiem tra dau noi theo ban vé
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BAI 12: BAO TRI HE THONG PIEN MAY BOM KHI NEN
Giai thiéu:
Muc tiéu:
- Trinh bay dwoc so dé ddu noi
- Trinh bay dwoc so do \dp dat
- Hiéu dwoC chikc ning cdc thiét bi trong mach
- Sira chira va thay thé duoc thiét bj huw héng, mai mon

No6i dung chinh:
1. Poc ban vé lidp dit dién

L1 L2 L3 N
—}(Df}f}ﬁ?

1 |3 |8
i 11
L0 e
_KM\;\\EL\E ‘13 ‘1
> 14 e S [—\ KM
14 2
1 |3 |8 .
1030
2 4 |6 Al
K
A2

U1 V1 |W1 |PE

. 95

L

-M ey -F I‘r_; :]
95

Hinh 12.1: Ban vé dién may bom khi nén
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2. Chitc niing céc thiét bi trong mach dién
2.1.  Nut nhan.

Hinh 12.2: Nt nhan

e N0t nhan don: Mdi n(t nhan chi c6 mot trang thai (ON hoic OFF)
e Nt nhan kép: M&i n(t nhan ¢ hai trang thai (ON va OFF)
e N0t nhan thuong dung dé khoi dong, dao chiéu quay dong co dién bang cach dong

va ngit cac cudn day cua Contactor ndi cho dong co.

2.2. Role

Hinh 12.3: Ro le diéu khién

Nguyén ly hoat dong cua Ro le

Khi cap dién ap bang gia tri dién ap dinh mirc vao hai dau cuon day cua Role trung
gian (ghi trén nhan), luc dién tir hat mach tir kin lai, hé thong tiép diém chuyén doi
trang thai va duy tri trang thai nay (tiép diém thuong dong ho ra, tiép diém thuong
ho dong lai). Khi ngung cip ngudn, mach tir hé, hé thong tiép diém tro vé trang

thai ban dau.
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2.3. CONTACTOR.

Hinh 12.4: Contactor

Khi cap ngudn dién bang gia tri dién ap dinh mic cua Contactor vao hai dau cua
cudn day quan trén phan I8i tir ¢ dinh thi lec tir tao ra hat phan 18i tir di dong hinh
thanh mach tir kin (luc tir I6n hon phan luc cua 10 xo0), Contactor ¢ trang thai hoat
dong. LGc nay nhd vao bo phan lién dong vé co giira 16i tir di dong va hé thdng
tiép diém lam cho tiép diém chinh dong lai, tiép diém phu chuyén ddi trang théi
(thwong dong s€ mo ra, thuong ho sé dong lai) va duy tri trang thai nay. Khi
ngung cap nguon cho cuon day thi Contactor ¢ trang thai nghi, cac tiép diém tro
Vé trang thai ban dau.

2.4. Role nhiét (Over Load OL)
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Hinh 12.5: Ro le nhiét
Nguyén ly chung ciia Role nhiét la dua trén co so tac dung nhiét lam dan no phién
kim loai kép. Phién kim loai kép gom hai Ia kim loai c6 hé sé gian ng khac nhau
(hé s gidn nd hon kém nhau 20 1an) ghép chat véi nhau thanh mét phién bang
phuong phap can nong hodc han. Khi c6 dong dién qué tai di qua, phién ludng kim
duge d6t néng, udn cong vé phia kim loai c6 hé sb gidn no bé, day can gat lam 10

X0 co lai va chuyén d6i hé thong tiép diém phu.
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Dé Role nhiét 1am viéc trd lai, phai doi phién kim loai ngudi va kéo can Reset cua
Role nhiét.
2.5. CB (CIRCUIT BREAKER)

Hinh 12.6: CB déng ngat

CB (CB dugc viét tit tir danh tir Circuit Breaker), CB 14 khi cu dién dung dong
ngit mach dién (mot pha, ba pha); c6 cong dung bao vé qua tai, ngan mach, sut ap...

mach dién.

2.6. Cauchi

Hinh 12.7: Cau chi bdo v¢é

e Dic tinh co ban cia cau chi la sy phu thudc cua thoi gian chay dat voi dong
dién chay qua (dic tinh Ampe - gidy). Dé c6 tac dung bao vé, dudng Ampe — gidy cua
cau chi tai moi diém phai thip hon dic tinh cua déi tuong can bao vé.

e Ddi véi dong dién dinh mirc cua cau chi: Nang luong sinh ra do hiéu tng Joule

khi c6 dong dién dinh muc chay qua s€ toa ra moi truong va khdng gay nén su nong
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chay, sy can bang nhiét s& dugc thiét 1ap & mét gia tri ma khdng gay su gia hoa hay
pha hong bét ci phan tir ndo caa cau chi.

3. Kiém tra diu noi theo ban vé

e Kiém tra ngudn cp.

o Kiém tra cac day ndi

e Kiém tra cac diém tiép x(c.

e Kiém tra céc tiép diém relay.

e Kiém tra cac dau noi.

4. Sira chira hw héng va thiéu sét cia mach dién

Trong qua trinh ddu ndi mach dién rat dé xay ra cac 15i do sai vi tri cling nhu thiéu
sot. Do d6 chung ta phai kiém tra va do tir so do véi mach dién thuc té.

STT Thiét Bj Thoi Gian Nguyén Nhan

Bai tap

1. V& so d6 mach dién dong Iug va diéu khién may bom khi nén.
2. Trinh bay chtrc ndng cac thiet bi trong mach di¢n may khi nen.
3. Trinh bay cac budc kiém tra dau noi theo ban vé
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BAI 13: BAO TRI HE THONG PIEN MAY BOM NUOC LAM MAT
Giai thiéu:
Muc tiéu:
- Trinh bay dwoc so dé ddu noi
- Trinh bay dwoc so do \dp dat
- Hiéu dwot chite ning céc thiét bj trong mach
- Sira chira va thay thé duoc thiét bj huw héng, mai mon

No6i dung chinh:
1. Poc ban vé lidp dit dién
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Hinh 13.1: Ban vé dién may bom nwdéc lam mat
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2. Chire niing céc thiét bi trong mach dién
2.1.  Nut nhan.

Hinh 13.2: Nt nhan

e N0t nhan don: Mdi n(it nhan chi c6 mot trang thai (ON hoic OFF)
e Nt nhan kép: M&i n(t nhan ¢ hai trang thai (ON va OFF)
e N0t nhan thuong dung dé khoi dong, dao chiéu quay dong co dién bang cach dong

va ngit cac cudn day cua Contactor ndi cho dong co.

2.2. Role

Hinh 13.3: Ro le diéu khién

Nguyén ly hoat dong cua Ro le

Khi cap dién ap bang gia tri dién ap dinh mirc vao hai dau cuon day cua Role trung
gian (ghi trén nhan), luc dién tir hat mach tir kin lai, hé thong tiép diém chuyén doi
trang thai va duy tri trang thai nay (tiép diém thuong dong ho ra, tiép diém thuong
ho dong lai). Khi ngung cip ngudn, mach tir hé, hé thong tiép diém tro vé trang

thai ban dau.
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2.3. CONTACTOR.

Hinh 13.4: Contactor

Khi cap ngudn dién bang gia tri dién ap dinh mic cua Contactor vao hai dau cua
cudn day quan trén phan I8i tir ¢ dinh thi lec tir tao ra hat phan 18i tir di dong hinh
thanh mach tir kin (luc tir I6n hon phan luc cua 10 xo0), Contactor ¢ trang thai hoat
dong. LGc nay nhd vao bo phan lién dong vé co giira 16i tir di dong va hé thdng
tiép diém lam cho tiép diém chinh dong lai, tiép diém phu chuyén ddi trang théi
(thwong dong s€ mo ra, thuong ho sé dong lai) va duy tri trang thai nay. Khi
ngung cap nguon cho cuon day thi Contactor ¢ trang thai nghi, cac tiép diém tro
Vé trang thai ban dau.

2.4. Role nhiét (Over Load OL)
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Hinh 13.5: Ro le nhiét
Nguyén ly chung ciia Role nhiét la dua trén co so tac dung nhiét lam dan no phién
kim loai kép. Phién kim loai kép gom hai Ia kim loai c6 hé sé gian ng khac nhau
(hé sb gidn nd hon kém nhau 20 1an) ghép chat véi nhau thanh mét phién bang
phuong phap can nong hodc han. Khi c6 dong dién qué tai di qua, phién ludng kim
duge d6t néng, udn cong vé phia kim loai c6 hé sb gidn no bé, day can gat lam 10

X0 co lai va chuyén d6i hé thong tiép diém phu.
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Dé Role nhiét 1am viéc trd lai, phai doi phién kim loai ngudi va kéo can Reset cua
Role nhiét.
2.5. CB (CIRCUIT BREAKER)

Hinh 13.6: CB déng ngat

CB (CB dugc viét tit tir danh tir Circuit Breaker), CB 12 khi cu dién dung dong
ngit mach dién (mot pha, ba pha); c6 cong dung bao vé qua tai, ngan mach, sut ap...

mach dién.

2.6. Cauchi

Hinh 13.7: Cau chi bdo v¢é

e Dic tinh co ban cia cau chi la sy phu thudc cua thoi gian chay dat voi dong
dién chay qua (dic tinh Ampe - gidy). Dé c6 tac dung bao vé, dudng Ampe — gidy cua
cau chi tai moi diém phai thip hon dic tinh cua déi tuong can bao vé.

 Ddi véi dong dién dinh mirc caa cau chi: Nang luong sinh ra do hiéu tng Joule

khi c6 dong dién dinh muc chay qua s€ toa ra moi truong va khdng gay nén su nong
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chay, su can bang nhiét s& dugc thiét 1ap & mot gia tri ma khoéng gay su gia hoé hay

pha hong bét ci phan tir ndo caa cau chi.

3

4

. Kiém tra d4u néi theo ban vé
Kiém tra ngudn cap.
Kiém tra cac day ndi
Kiém tra cac diém tiép xdc.
Kiém tra cac tiép diém relay.

Kiém tra cac dau noi.

. Stra chira hw héng va thiéu s6t cia mach dién

Trong qua trinh ddu ndi mach dién rat dé xay ra cac 15i do sai vi tri cling nhu thiéu
sot. Do d6 chung ta phai kiém tra va do tir so do véi mach dién thuc té.

STT Thiét Bj Thoi Gian

Nguyén Nhan

Bai tap

1. V& so dd mach dién dong luc va diéu khién may bom nuéc lam mat.

2. Trinh bay chuc ning céc thiét bj trong mach dién may bom nuéc lam mét.

3. Trinh bay cac budc Kiém tra dau ndi theo ban vé
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BAI 14: BAO TRI HE THONG BANG TAl
Giai thiéu:
Muc tiéu:
- Trinh bay dwoc so dé dau noi
- Trinh bay dwoc so do \dp dat
- Hiéu dwoC chikc ning cdc thiét bi trong mach
- Sira chira va thay thé duoc thiét bj huw héng, mai mon
No6i dung chinh:
1. Poc ban vé lip dit co khi
Tir yéu cau thyc tién ta xay dung hé thong bang tai véi chiéu dai, chiéu rong va
cdng suat khac nhau.
Cac hé thong bang tai dit & ngoai troi thi can duoc son va gia ¢d chac chan hon so
Vi trong nha hoic khoa hang vi méi nguoi bén ngoai khic nghiét hon
Viéc thiét ké dugc vé va tinh toan trén nhitng phan mém thiét ké chuyén nghiép

nham t6i wu va tranh sai sét sau nay cho hé thong.
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Hinh 14.1: So do thiét ké trén phan mém

BMO05-QT04/P.KTBB Ngay hiéu luc: 01/4/2023 85/108



Fréu nam u

E:é‘v}-cm ATREA Con 180 6% N\ AR |
g hop) .

Pl trompdny 350 Ul clng bing

Hinh 14.2: Chitc nang ciia bang tdi

Hinh 14.3: Md phdng thyc té

Hinh 14.4: Bding tdi thuc té
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2. Poc ban vé lip dit dién
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Hinh 14.5: So do ldp dién bdng tdi
Bing tai duoc diéu khién bang dong co 3 pha.
Hé thdng bang tai dugc diéu khién bang bién tan dé cho téc do 6n dinh ciing nhu
giam dong khai dong va su muot ma trong qua trinh chay
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3. Chikc niing cac thiét bi co khi trong hé thong bing tai
3.1. Daydai
Thudng bang tai dugc 1am bang day dai tron vi tinh dé thiét ké, lap dat, van hanh

cling nhu bao tri. Ta chi cin cing day dai khi b tring dé bing tai 1am viéc hiéu

i —— -
——ga L -

qua nhat.

Hinh 14.6: Ddy dai bang tdi

3.2.  Con lan cha dong

Day 1a con lan lién két va truyén lyc truc tiép tir dong co hay hop s6 téi day dai

Hinh 14.7: Con lan chu dong bang tdi

Mot dau ciia con lan s& duoc gan thém banh rang dé nhan chuyén dong tir dong co

truyén sang. Ciing c6 loai con lin dugc gin truc tiép vao dong co hay bo hop sb.
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3.3.  Con lan bi dong

Hinh 14.8: Con lan bi dong bang tdi
Con lan bj dong ciing tuong tw nhu con lan chi dong. Chi ¢ diéu la n6 khdng gan
vao dong co. Trén con lin bi dong nguoi ta thuong gan hé thong cang dai dé diéu
chinh d¢ cang cho phu hop.
3.4.  Swon chinh

Hinh 14.9: Swon bang tdi

Suon bang tai 1a co cdu chinh dé tao nén hinh khéi cua hé théng bing tai. Suon

duoc 1am bang sit, thép hay inox tly theo muc dich va yéu cau sir dung khac nhau.
Suon 1a gia d& cho dong co va cac thiét bi can thiét khac.
Pé thuan tién cho muyc dich di chuyén thi nguoi ta thudng gan thém hé théng banh

xe di chuyén hoic céc tru dé chiu tai ln.
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4. Chike niing cac thiét bi dién trong hé thong bing tai
4.1. Nt nhan.

Hinh 14.10: NGt nhén

e N0t nhan don: Mdi n(t nhan chi c6 mot trang thai (ON hoic OFF)

e Nt nhan kép: M&i n(t nhan ¢ hai trang thai (ON va OFF)
NGt nhan thuong dung dé khai dong, dao chiéu quay dong co dién bang cach dong
va ngit cac cudn day cua Contactor ndi cho dong co.
4.1. Biéntan
Bién tan la thict bj bién doi dong dién xoay chieu ¢ tan so nay thanh dong dién
xoay chiéu ¢ tan so khac cé thé diéu chinh duoc.

Hinh 14.11: Bién tan

Nguyén ly hoat dong cua bién tan

Nguyén ly 1am viéc co ban cua bo bién tan ciing kha don gian. Dau tién, ngudn
dién xoay chiéu 1 pha hay 3 pha dugc chinh luu va loc thanh nguon 1 chiéu bang
phing. Cong doan nay duogc thuc hién bai bo chinh luu cau diode va tu dién. Nho vay,
hé s6 cong suat cosphi cua hé bién tan déu co gia tri khong phu thudc vao tai va cé gia
tri it nhat 0.96. Bién 4p mot chiéu nay duoc bién d6i (nghich lru) thanh dién ap xoay
chiéu 3 pha d6i xtmg. Cong doan nay hién nay duoc thuc hién théng qua hé IGBT
(transistor ludng cuc cd cong cach ly) bang phuong phap diéu ché do rong xung
(PWM). Nho tién bo cua céng nghé vi xir Iy va cong nghé ban dan lyc hién nay, tan sé
chuyén mach xung c6 thé Ién t6i dai tan s6 siéu &m nham giam tiéng 6n cho dong co
va giam ton that trén 16i sit dong co.
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Bang tai duoc diéu khién bang bién tan thi cho téc d6 6n dinh trong subt qua

trinh chay khi ma moment thay ddi lién tuc khi c6 tai.

Qua trinh khoi dong bang tai ciing 1a hang sb theo thoi gian cai dat s& 1am bang

tai tang toc tir tir khdng gay séc cuc bo cho hé théng co khi cua bing tai

5. Kiém tra diu noi co khi

Sau khi d3 1ap dat xong hé thdng bang tai thi ta phai kiém tra lai xem con thiéu

sot hay khong. Nhu cac lién két bang bu lon va con tan da du chua, chic chian chua.

Mbi han di chic chin chua, thiét bi lip trén bing tai di phu hop va ding yéu cau

chua.

Hé thng truyén dong dai co qua trang hay qua cing khéng. Khop ndi tir ngudn

t4i con 1an d3 chic chin chua...

7.

Hinh 14.12: Kiém tra béng tdi

. Kiém tra dau noi dién

Kiém tra nguon cap.

Kiém tra cac day ndi

Kiém tra cac diém tiép xuc.

Kiém tra bién tan

Kiém tra dong co

Sira chira hw héng va thiéu sot ciia hé thong bang tai

Trong qué trinh lap dat cling nhu dau ndi mach dién rat dé xay ra cac 15i do sai vi
tri cling nhu thiéu sét. Do d6 chung ta phai kiém tra va do tir so dd ban vé véi thuc
té. Kiém tra tirng méi han, tirng con 6c...

STT Thiét Bi Thoi Gian Nguyén Nhan
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8. Kiém tra

Trinh bay ban v& co khi cua hé thong bang tai

Trinh bay so d6 dién cua hé thong bang tai

Néu chuc ning céc thiét bj co khi trong hé théng bang tai
Néu chirc ning céc thiét bi dién trong hé théng bang tai

> wh e
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BAI 15: BAO TRi NUT BAM TREN BANG PIEU KHIEN
Giai thiéu:
Muc tiéu:

- Trinh bay dwoc so dé ddu noi

- Trinh bay dwoc so do \dp dat

- Hiéu dwoC chikc ning cdc thiét bi trong mach

- Sira chira va thay thé duoc thiét bj huw héng, mai mon

No6i dung chinh:

1. Kiém tra n(t bam trén bang diéu khién

-

-3

k.

O.«:—"’

I

1]
Lk

Hinh 15.1: So' dé cau teo ndt nhan
1) Nt nhan (dung tay an).
2) Lo xo cua nit nhan.
3) Thanh mang tiép diém thuong dong va thudng mo.
4) Tiép diém thuong ma.
5) Tiép diém thuong dong.
e Kiém tra xem cac diém tiép xdc.
e Kiém tra cac thanh mang tiép diém.
e Kiém tra cac tiép diém thuong dong va mo.

e Kiém tralo xo cua nGt nan.
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2. Chirc niing cac nat bam trén bang diéu khién diéu khién

SR,

Hinh 15.2: NGt bam thuc té

NGt nhan con goi 1a nut diéu khién 1a mot loai khi cu dién dung dé dong ngit tir xa cac
thiét bi dién tir khac nhau: cac dung cu bdo hiéu va ciing dé chuyén doi mach dién
diéu khién, tin hiéu lién dong bao vé...0 mach dién mot chiéu dién ap dén 440V va
mach dién xoay chiéu dién ap 500V, tan sé6 50Hz, 60Hz, n(t nhan théng dung dé khai
dong, dao chiéu quay dong co dién bang cach dong va ngit cac cuon day cua

Contactor néi cho dong co.

e Bao Vé.

e Bao vé chong nudc va chong bui.

e Bao vé khoi no.

v N{t nhan kiéu chdng né ding trong cac ham 16, mo thanh hoic ¢ noi ¢6 cac khi nd
lan trong khong khi. Cau tao cua né dac biét kin khit khéng lot duoc tia lua ra

ngoai va dic biét vitng chac dé khong bi pha v khi no.
Bai tap

1. Trinh bay cac budc kiém tra nit nhan

2. Trinh bay chtic nidng nat nhan trén bang diéu khién
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BAI 16: BAO TRIi BIEN TAN
Giai thiéu:
Muc tiéu:

- Trinh bay dwoc nguyén Iy hoat dong cua bién tan
- Poc dwoc ban vé ddu néi cua bién tan
- Cai ddt dwoc thdng sé hoat déng
- Swa chita dwoc cac hw hong co ban
No6i dung chinh:

Bién tan 13 thiét bi dung dé chuyén doi dién ap hodc dong dién xoay chiéu & dau
vao tir mot tan sb nay thanh dién &p hodc dong dién c6 mot tan s6 khac ¢ dau ra.

B bién tan thudng dugc sir dung dé diéu khién van tdc dong co xoay chiéu theo
phuong phap diéu khién tan s, theo d6 tan sb cuia ludi ngudn sé& thay doi thanh tan sé
bién thién.

Ngay nay bién tan duoc sir dung rong rii trong day chuyén san xut, may cong
cu, may CNC. Va viéc st dung bién tin nhu thé nao dé dam bao kha ning san sang
1am viéc cua thiét bi voi hiéu qua va hiéu suét cao nhat, dong thoi van dam bao tudi
tho cho bién tan. Bén canh d6, trong qué trinh hoat dong, bién tan khong thé tranh khoi
nhirng 16i va hong hoc, vi vay can phai co ké hoach bao tri cho bd bién tan.

Sau day 12 mot s6 loai bién tan phd bién va mot s6 161 hu hong thuong gip trong
khi str dung.

- Man hinh khong hién thi

- NGt nhén bi liét

- Quat tan nhiét khong hoat dong

- Tin hiéu s6 va tuong tu khéng hoat dong

- COng suat tai khong hoat dong

- Qu4 nhiét bién tan — dong co

- Truyén théng khong két ndi duoc

- Va con rat nhiéu 18i va canh béo khac véi nhiing thdng s tly theo tirng nha san
XUAt.

1. Poc ban vé dau néi bién tan

1.1.  So db dong luc.
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Hinh 16.1: Chdn ddu nguon bién tan
Bao gom.

Tin hiéu ngudn vao: thudng c6 02 loai: 1 hay 3 phase 220VAC hoic 3 phase 380
VAC.

Tin hi¢u ra dong co 3 phase c6 mic dién ap nhu sau:

Piu vao Pau ra
1 pha 220VAC (L — N) 3 pha 220VAC (U-V - W)
3 pha380VAC (L1-1L2-L3) 3 pha 380VAC (U-V -W)

Bang 4: Tin hiéu ra dong co 3 pha
1.2.  So do diéu khién.

+10v 0V AIN+  AIN-

112 |3 | 4
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ADUT+ ADUT- P+  N-
12113114 | 15
: " ; Out[]:glil{ iela}'
Analog output RS5-485
(USS-protocal)
DIN1 DIN2 pIN3 +24v OV RL1-B RL1-C
5 6 7 8 9 10 | 11
R . I
W
W 1 ? | Qutput relay contact
! \ P v !
L Woltage
Digital input supply 24V
Hinh 16.2: So do ddu néi tin hiéu diéu khién bién tan
Pau Ky Chirc niing
day hiéu ‘ NINRIN R
+10VDC 12 13 14 15
2 - Nguon ra 0V I
3 ADC+ Pau vao tuong .
tw (+) SR R R
4 ADC- Pau vao tuong
tu (-)
5 DIN1 DPau vao sb - s6
1
6 DIN2 Pau vao sb - s6
2
7 DIN3 Pau vao sb - s6
3
8 - Nguon ra +24V
9 - Nguon ra 0V
10 RL1 — Dau ra so/ tiep
B diém NO
11 RL1 — Pau ra so/ chan
C chung
12 DAC+ Dau ra tuong tu
(+)
13 DAC- bau ra tuong tu
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Bang 5: Ky hiéu dau day vao bién tan
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Hinh 16.3: So d6 dau néi bién tan
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2. Kiém tra dau néi caa bién tan

e Kiém tra theo ban vé.

e Kiém tra cac diém tiép xuc.

e Kiém tra duong day.

e Kiém tra dau ngudn cap vao.

e Kiém tra day diéu khién cua bién tan, siét chac lai.
3. Kiém tra thong sé cai dit bién tan

Hinh 16.4: Théng sé bién tan

e Kiém tra thong sé dinh mac cua dong co

Kiew : 3PN3 1512

380/660
L 047100

kd ]dd 1)

e Kiém tra dong dién

e Kiém tra dién ap.

e Kiém tra tan so.

e  Kiém tra cong suat dinh muc.
e Kiém tra gia tri Cos.

e Kiém tra hiéu suat 1am viéc cua dong co
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4. Kiém tra dong co ndi véi bién tan

220Vac

ro
o
-
"
L S

Hinh 16.5: Bdu néi bién tan véi dong co

Kiém tra ngudn cap vao bién tan.
Kiém tra ngudn cép cho dong co.
Kiém tra cac tiép xdc c6 tét khong.

Kiém tra 3fa co dién tro déu khong.

e Kiém tra c6 fa ndo cham vai voé dong co khong.

5. Bao tri bién tan

e Bao tri nguon cap vao cho bién tan.

e Bao tri ngudn cip va cho dong co.

e Bao tri cac phim cai dat cua bién tan.

e Bio tri cac tiép diém cua bién tan.

e Ba&o tri man hinh hién thi

o NUt nhén bj liét

e B30 tri quat tan nhiét cua bién tan

e Bao tri tin hiéu sb va tuong ty

e Bao tri linh kién cong suit tai

e Bao tri qua nhiét bién tan — dong co

e Bao tri truyén thdng khdng két nbi duoc
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Bai tap

1. Trinh bay mét s6 16i phd bién cua bién tan
2. Trinh bay céc thdng s co ban cua bién tan
3. Néu cac budc kiém tra dong co ndi véi bién tan
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BAI 17: BAO TRI BQ PIEU KHIEN PONG CO BUOC VA SERVO
Giai thiéu:
Muc tiéu:

- Trinh bay dwoc nguyén ly hoat dong cua dong co budc va Servo
- Poc duwot bdn vé ddu noi ciia déng co budc va Servo

- Cai ddt dwoc thdng sé hoat déng

- Swa chira dwroc cac hw hong co ban

No6i dung chinh:

Dong co budc thuc chat 1a mot dong co dbng bo dung dé bién d6i cac tin hiéu
diéu khién dudi dang cac xung di¢n roi rac ké tiép nhau thanh cac chuyén dong goc
quay hoac cac chuyén dong caa roto va co kha nang ¢ dinh roto vao nhing vi tri can
thiét. Pong co budc 1am viéc duoc 1a nho ¢ bo chuyén mach dién tir dua cac tin hiéu
dieu khién vao stato theo mot thir tw va mot tan so nhat dinh. Tong s6 géc quay cua
roto tuong (ng vai s6 1an chuyen Mmach, cling nhu chiéu quay va téc do quay cua roto,
phu thudc vao thir ty chuyén doi va tan sé chuyén doi. Khi mot xung dién ap dat vao
cudn day stato (phan ¢ng) cua dong co budc thi roto (phan cam) cia dong co sé quay
di mot goc nhat dinh, goc ay 1a mot budc quay cia dong co. Khi cac xung dién ap dt
Vvao céc cudn day phan tng thay doi lién tyc thi roto s& quay lién tuc. (Nhung thuc chat
chuyén dong d6 van 1a theo cac budc roi rac).

1. Poc ban vé dau ndi drive dong co bwdc va Servo

* e m b ¥ 4349 }
o - ., et o 2 v MOTOR '

—— AKE R

Hi

»- 0,#

Hinh 17.1: Ban vé Driver dong co buoc.
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Thdng nhét gitra nguoi thiét ké va nguoi thi cong.
e  Dam bao tinh chinh xac.

o Ning suét cao.

e  Doc tat ca ghi chl trén ban v&.

o Ky hiéu trén ban ve.

e  Boc tach tung khéi dé kiém tra

2. Kiém tra diu néi drive dong co buéc va Servo

1a =
2h
2a =
b =

Phase 1

| Stepper Mator Operation (Unipolar, Hall step) |
Hinh 17.2: So do dau day déng co buéc

e Do cac diy xac dinh sé day cua dong co budc.

e Nguén cap cho tai.

e Ngudn cap logic.

e Tin hiéu ra khi nhiét d6 cua tim tan nhiét vuot qua 70°C, motor se tu
dong dung lai.

e Cac diém két ndi tin hiéu diéu khién motor.

e Ngudn cung cap cho driver.

o Khi tin hiéu qua nhiét xuét ra thi phai giai nhiét cho driver.
3. Kiém tra théng sé cai dit drive dong co bwéc va Servo

e  Kiém trathéng s lam viéc.
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Symbol Parameter Value Unit

Vs Power Supply 50 V

Vss Logic Supply Voltage 7 v

ViVer Input and Enable Voltage -03t07 v
la Pezk Output Current (each Channel)

- Non Repetitive (t = 100us) 3 A

-Repettive (80% on =20% off; t = 10ms) 25 A

=-DC Operation 2 A

Vsens  |Sensing Voltage -1102.3 \4

Pt Total Power Dissipation (Tesss = 75°C) 25 w

Toa Junction Operating Temperature =25 to 130 °C

Tay, T, Storage and Junction Temperature =40 to 150 °C

Hinh 17.3: Thong so cai dat dong co buéc

S6 vong quay cua step.

Nguon cap.

Dién 4p thay doi cho phép: 10% ngudn cap

e DoONg cap: 3A (max)

e  Dong diéu khién: 0.4 ~ 1.4A/Pha

. Loai diéu khién: Loai diéu khién ngii gidc voi dong dién ludng cuc
khong doi

o Do phan giai: 1, 2, 4, 5, 8, 10, 16, 20, 25, 40, 50, 80, 100, 125, 200, 250
divisions.

e  COng suat.
4. Kiém tra dong co bwéc ndi véi drive

Trudc tién ta phai kiém tra so d6 ctia bo driver dé xem ngudn cap 1a bao nhién
volt AC hay DC, kiém tra xem driver dau ndi véi dong co may pha, thir ty diéu

khién ra sao va cudi cing la chan nhan tin hiéu xung va hudéng.

Hinh 17.4: Drive déng co budc
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Sau d6 ta tién hanh két ndi bo driver va motor budc theo so dd nha san xuét

dua ra. Chu y xac dinh dang chan tir motor.

Hinh 17.5: Béng co buoc

5. Bao tri drive dong co buwéc va Servo

MRS AR A AN,y

Hinh 17.6: Mach dién Drive dong co budc

Bo Driver dong co budc ciing rat hay bj hu hong trong qua trinh hoat dong.
Nhét 1a trong méi trudng céng nghiép véi bui va hoi nudc.

Mot s 161 hu hong bo driver budc Ia:

e  Capnguon sai

e Cap ngudn nguoc

e  Tin hiéu diéu khién ap qua cao

e Tin hiéu diéu khién c6 tan s6 qua cao so véi ngudng cho phép nhan
) Két ndi motor budc khong ding thir t chan

Do d6 chiing ta phai doc k§ tai liéu cua nha cung cap san pham va thuc hién
d4u ndi can than va chinh xac.
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Bai tap
1. Trinh bay ban v& dau néi driver déng co budc.
2. Néu cach xac dinh chan cua motor buéc

3. Trinh bay quy trinh bao tri bo driver budc.
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BAI 18: ON TAP VA KIEM TRA KET THUC MODPUN
Giai thiéu:
Muc tiéu:

- Panh gid kién thirc, ki nang vé bao tri thiét b diéu khién — hién th; trong thiét
bi co khi

Noi dung chinh:
1. On tap
Bai 1:
- Khi c6 ngudn dién, trang thai dén bao ngudn (dén xanh) sang,
- Nhén SB1, dong co A quay thuan (CW), sau 10 gidy, dong co A ding
hoat dong, 5 giay sau, dong co A quay nghich (CCW), sau 10 gidy, dong co A dung.
X Khi dong co A hoat dong, den bao hoat dong (den vang) sang
Trong trudng hop khan cap, nhan E-Stop, hé théng ding hoat dong, dén béo 13i
(den do) sang
Bai 2
- Nhén SB1, dong co A hoat dong, sau 10 gidy dong co B hoat dong , dén
hién thi hoat dong sang.

- Nhén SB2, sau 5 gidy, dong co A dirng hoat dong. dén hién thi dong co A
dirng hoat dong séng

- Nhan SB3, dong co B dirng hoat dong, dén bao hién thi dong co B ding
hoat dong sang

W Trong truong hop khan cap, nhan E-Stop, hé thong dimg hoat dong, ba dén
hién thi sang.
Bai 3

- Khico ngudn dién, trang thai dén bao ngudn (dén xanh) sang,

- Nhan SB1, dong co A quay thuan (CW), sau 10 gidy, dong co B quay
thuan (CW) ’

- Nh@n SB2, dong co A dung, sau 10 giay dong co B durng hoat dong.

- Nhan SB3, dong co A quay nghich (CCW), sau 10 gidy, dong co B quay
nghich (CCW).

¢ Khi dong co A va B hoat dong, dén bao hoat dong (dén vang) sang
) Trong trudng hop khan cap, nhan E-Stop, hé théng dirng hoat dong, dén bao
161 (dén do) sang.

2. Kiém tra két thiic mddun

3. Rat kinh nghiém, cai tién
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