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CHUONG 1: PAU NOI VA PIEU KHIEN PONG CO 3 PHA BANG
CAC KHI CU PIEN

I. Muc tiéu
1. Kién thaic:
- Poc duoc so dd mach diéu khién va dong luc dong co dién 3 pha;
- Trinh bay dwoc nguyén ly hoat dong cua céc khi cu dién va so dd mach
diéu khién dong co dién 3 pha;
- Trinh bay duoc bién phap an toan dién khi thuc hién ddu ndi va van hanh
cac khi cu dién.
2. Ky ndng:
- Lap duoc so ¢d mach nguyén ly, méd phong diéu khién dong co 3 pha;
- Lap duoc danh sach khi cu dién, dung cu dung dau ndi, do kiém mach
diéu khién dong co dién 3 pha;
- Sir dung dwgc cac dung cu dau ndi, do kiém mach diéu khién dong co 3
pha;
- P4u ndi va kiém tra duoc mach diéu khién dong co dién 3 pha;
- Van hanh va xu ly duoc 16i khi diéu khién dong co dién 3 pha;
- Van dung dwoc quy tic an toan trong dau ndi va van hanh cac khi cu dién.
Il. Trinh tw thuc hién
1. Nhiém vu

Ddu noi, diéu khién déng co 3 pha khéi dgng va dieng
2. Ldp so do nguyén ly
Dung phan mém CADe SIMU V4.0 lap, md phong va kiém tra so d6 nguyén ly

A L2 13 W

a) Nguyén ly hoat dong:
Khi doéng cau dao 3 pha, dong co van chua hoat dong, mach dién dang ¢
trang thai cho.
Khi nhan nGt ON, cudn day cong tic to K c6 dién; dong thoi dén bao RUN
c6 dién; tiép diém thuong mo K dong lai duy tri cho mach diéu khién, tiép diém K
& mach dong luc ciing doéng lai, néi dong co vao ludi dién, dong co bat dau lam
Vigc.



Khi nhan nat OFF, 1am mat dién mach diéu khién, céc tiép diém thuong mo
mach dong luc mé ra. BPong co dugc loai ra khoi ludi dién va dung tu do.

Trong qué trinh hoat dong, néu dong co bi quéa tai hoic mat pha, khi d6
dong dién chay qua cac pha s& ting cao, role nhiét bi tac dong lam tiép diém
thuong dong RN mach diéu khién meo ra, cat dién mach diéu khién. Pong co duogc
loai khoi ludi dién, déng thoi tiép diém thuwong mé RN dong lai, dén bdo ALAM
co dién.

b) Thiét bi sit dung trén so dd

TT | TEN THIET BI SO LUQONG | CONG DUNG

1 |CB3pha 1 Poéng ngat mach dién

2 Khéi dong tir 3 pha 1 Pong ngit dién dong co

3 | Ro le nhiét 1 Bao v¢ qua tai cho dong co
4 | Pong co dién 3 pha 1

5 | Cau chi 1 Bao vé ngan mach

6 | NGt nhan 2 Mo, dirng dong co

7 | ben bao 2 Béo trang thai

8 | Day dién

Thiét bi thuc té (anh minh hoa)

3. Pdu noi mach diéu khién

a) So d6 lap aat
Lap so d6 lap dat nhu hinh vé:



L1 L2 L3 N

So d6 dau ndi thiét bi (anh minh hoa)

b) Dung cu
TT | TEN DUNG CU SO LUONG | CONG DUNG
1 | Kim cat 1 Cat day dién
2 | Kim tudt day 1 Tubt day dién
3 | Tudc no vit dep 1 Vin be vit
4 Tudc no vit 4 chau 1 Vin 6c vit
5 | VOM 1 Do kiém

¢) PAu day: Dua vao so dd nguyén ly tién hanh d4u day sao cho tbi thiéu nhat



c6 thé ma khong anh hudng dén su tac dong cia so do.

Két qua ddu ndi (anh minh hoa)

4. Kiém tra mach diéu khién

Sau khi dau ndi mach diéu khién xong, dung dong hd VOM chinh vé thang do
dién trg (Rx10 hodc Rx100) va tién hanh kiém tra nhu sau:

- Mgch khgi déng: Bit 2 que do cia VOM vao 2 dau day nguon caa mach diéu
khién, nhan nGt ON va quan sat; néu kim chi thi gia tri dién tré cudn day contactor
thi mach duoc théng tét; néu kim chi R = oo, ta phai chia mach ra cac doan dé
kiém tra, sira chita lai bang cach c¢é dinh 1 que do tai 1 diém dau day ngudn, que
do con lai di chuyén dén céc diém néi, tai diém do nao c6 R = oo thi tai diém do6 co
sy ¢b, néu day dut thi thay day, néu tiép diém khong tiép xdc thi sta chira lai tiép
diém.

- Mach duy tri: Bt 2 que do vao 2 dau day ngudn cua mach duy tri, cudng ép
contactor K; néu kim chi thi gia tri dién tré cudon day contactor thi mach dugc
thong tét; néu kim chi R = oo, ta phai chia mach ra cac doan dé kiém tra, sira chira
lai biang cach c6 dinh 1 que do tai 1 dau cta nat nhan ON, que do con lai di
chuyén dén cac diém ndi cua mach duy tri, tai diém do nao c6 R = o thi tai diém
d6 co sy b, néu day dut thi thay day, néu tiép diém khéng tiép xuc thi stra chira
lai tiép diém.

- Mach dieng: it 2 que do vao 2 dau day nguon cua mach diéu khién, nhan
nat ON: néu kim chi thi gia tri dién tré cudn day contactor, nhan nGat OFF néu kim
chi R = o thi mach dugc thdng tét, néu kim van chi thi gia tri dién tré cuon day
contactor thi ta phai stra chira lai tiép diém OFF do bi dinh.

5. Védn hanh khéng tdi

Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cip ngudn
dién @é van hanh khong tai, quan sat, ling nghe va ghi nhan két qua vao bang sau.



TT | TEN HOAT PONG | TEN THIET BI TINH TRANG THIET BI
1 | Mo6CB Dén nguon sang O cCé O Khéng
. Contactor co dién O cCo 0 Khéng
2 | Nhan nat ON :
e Pén RUN sang 0Cé 0 Khang
, Contactor c6 dién O cCé O Khéng
Nha nut ON .
3 anuto Peén RUN sang 0 Cé O Khang
. Contactor mat dién | I C6 0 Khéng
4 | Nhan nut OFF :
e Pén STOP sang 0Cé O Khéng
5 | Nhin ndt ON C?ntactor c? dién O Cc,) O Kh?ng
bén RUN sang O co O Khéng
6 | Nhan ndt su cé Contactor mat dién | 0 C6 [ Khong
' bén ALAM sang O cCé O Khéng
2| Nhén nit ON C?ntactor nzat dién | O C? O Kh?ng
bén RUN tat O cCo [0 Khong
g Nhan nat Reset, sau | Contactor c6 dién O Cé O Khoéng
d6 nhan nt ON DPén RUN sang 0 co O Khong

Panh gia két qua:

6. Pdu néi, kiém tra mach dgng luc

a) Pau nbi

Dung day dan 3 pha tir sau CB dau vao 3 dau cua 3 tiép diém dong luc trén
Contactor (phia khong c6 role nhiét), sau d6 tir role nhiét ddu vao 3 dau day cua
dong co.

b) Kiém tra

Khong ma CB, chinh VOM vé thang do dién trd (Rx10 hoic Rx100), lan lugt
dat hai dau que do ciia VOM vao truéc cac diém cua mach dong luc (phia dudi
CB), nhin cudng birc contactor K dé kiém tra sy thdng mach cua céc pha, néu kim
chi thi gia tri dién tro day stator thi mach théng tét. Néu kim chi R = oo, ta phai
chia mach ra cac doan dé kiém tra, swra chita: ¢6 dinh 1 que do tai 1 diém, que do
con lai di chuyén dén cac diém ndi, tai diém do nao c6 R = oo thi tai diém d6 co su
cd, néu day dut thi thay day, néu tiép diém khéng tiép xdc thi sira chira lai tiép
diém.

7. Van hanh co tai
Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cip ngudn
dién @é van hanh c6 tai, quan sat, lang nghe va ghi nhan két qua vao bang sau.



TT | TEN HOAT PONG | TEN THIET BI | TINH TRANG THIET BI
1 |MoCB Pén ngudn sang | (1 CO O Khéng
L. Dong co quay O cCo O Khoéng
2 | Nh t ON
an nu Pen RUN sang | 1 C6 O Khong
. Dong co quay Oco 0 Khéng
Nh N
3 anito bén RUN sang OcCo 0 Khéng
o Dong co dung O cCo O Khéng
4 | Nhan nit OFF :
an nu Pen STOP sang | L1 C6 O Khong
. Dong co quay O cCo O Khéng
Nhj N
> an nut O Pen RUN sang | O Co O Khong
o, . Dong co diung O Cé O Khéng
6 Nhan nat su co .
4l NUt S eo Pen ALAM sang | I C6 O Khong
o Dong co dung O Co O Khéng
7 | Nhan nat ON : ,
4n nu Peén RUN it 0Co 0 Khong
o Nhan nat Reset, sau | Dong co quay 0 Cco O Khéng
d6 nhan nat ON Pén RUNsang | 00 C6 O Khéng

Két qua van hanh (anh minh hoa)

Panh gia két qua:

I11. Bai tap van dung

1. Thuc hién lai bai giang ¢ trén, dau ndi, diéu khién dong co khong ddng bo 3
pha bang nit nhan ON/OFF.

2. Bau ndi, diéu khién dao chiéu dong co khong ddng bo 3 pha.



CHUONG 2: THUC HANH LAP PAT, PIEU KHIEN HE THONG CO
PIEN BANG CAC KHi CU PIEN

I. Muc tiéu
1. Kién tharc:
- Poc dugc so dd mach diéu khién va dong luc dong co dién 3 pha;
- Trinh bay duoc nguyén ly hoat dong cua céac khi cu dién va so d6 mach
diéu khién dong co dién 3 pha;
- Trinh bay duogc bién phap an toan dién khi thuc hién dau ndi va van hanh
cac khi cu dién.
2. Ky ndng:
- Lap dugc so dd mach nguyén ly, md phong diéu khién dong co 3 pha;
- Lap duoc danh sach khi cu dién, dung cu dung dau ndi, do kiém mach
diéu khién dong co dién 3 pha;
- Sir dung dwgc cac dung cu dau ndi, do kiém mach diéu khién dong co 3
pha;
- P4u ndi va kiém tra duoc mach diéu khién dong co dién 3 pha;
_Van hanh va xit Iy duoc 151 khi didu khién dong co dién 3 pha;
- Van dung dugc quy tic an toan trong d¢au ndi va van hanh céac khi cu dién.
I1. Trinh tyw thuwc hién
1. Nhiém vu

Twong tw bai giang sé 1, bai 2 sinh vién sé thec hign nhiém vu diu

néi, diéu khién hé thong co dign bang cac khi cu dién.

Mo hinh truyén dong co khi
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2. Ldp so dé nguyén ly
Dung phan mém CADe SIMU V4.0 1ap, mé phong va kiém tra so d6 nguyén ly

L1 L2 L3 N
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a) Nguyén ly hoat dgng:

Khi dong cau dao 3 pha, dong co van chua hoat dong, mach dién dang &
trang thai cho.

Khi nhan nit ON, cudn day cong tic to K c¢6 dién; dong thoi dén bao RUN
c6 dién; tiép diém thuong mo K dong lai duy tri cho mach diéu khién, tiép diém K
& mach dong luc ciing dong lai, ndi dong co vao luéi dién, dong co bat dau lam
Viéc.

Khi nhan nat OFF, lam mat dién mach diéu khién, céc tiép diém thuong mo
mach dong luc mé ra. Bong co dugc loai ra khoi ludi dién va durng tu do.

Trong qué trinh hoat dong, néu dong co bi qua tai hoac mat pha, khi d6
dong dién chay qua céc pha sé& ting cao, role nhiét bi tac dong lam tiép diém
thuong dong RN mach diéu khién mo ra, cat dién mach diéu khién. Pong co duogc
loai khoi ludi dién, dong thoi tiép diém thuong mé RN dong lai, dén bdo ALAM
co dién.

b) Thiét bi sir dung trén so do

TT | TEN THIET BI SO LUONG | CONG DUNG

1 | CB3pha 1 Pong ngit mach dién

2 Khaoi dong tur 3 pha 1 Poéng ngit dién dong co

3 Ro le nhiét 1 B;o v€ qua tai cho dong
c
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4 | Bong co dién 3 pha 1

5 | Cau chi 1 Bio vé ngin mach

6 | NGt nhan 2 Mo, ding dong co

7 | bén béo 2 Bao trang thai

8 | Day dién

9 | M6 hinh hé thong co dién 1 Thi nghiém thyc hanh

Thiét bi thuc té (anh minh hoa)

-
4

gyl 231l

i
Ny = g
w®

3. Pdu néi mach diéu khién

a) So d6 lap aat
Lap so d6 lap dit nhu hinh v&:

12



L1 L2 L3 N

So d6 dau ndi thiét bi (anh minh hoa)

b) Dung cu
TT | TEN DUNG CU SO LUONG | CONG DUNG
1 | Kim cat 1 Cat day dién
2 | Kim tudt day 1 Tubt day dién
3 Tudc no vit dep 1 Vin bc vit
4 Tudc no vit 4 chau 1 Vin 6c vit
5 | VOM 1 Do kiém

¢) PAu day: Dua vao so dd nguyén ly tién hanh d4u day sao cho tbi thiéu nhat

13



c6 thé ma khong anh hudong dén su tac dong cia so do.

Két qua ddu ndi (anh minh hoa)

4. Kiém tra mach diéu khién

Sau khi dau ndi mach diéu khién xong, dung dong hd VOM chinh vé thang do
dién trg (Rx10 hodc Rx100) va tién hanh kiém tra nhu sau:

- Mgch khgi déng: Bit 2 que do cia VOM vao 2 dau day nguon caa mach diéu
khién, nhan nGt ON va quan sat; néu kim chi thi gia tri dién tré cudn day contactor
thi mach duoc théng tét; néu kim chi R = oo, ta phai chia mach ra cac doan dé
kiém tra, sira chita lai bang cach c¢é dinh 1 que do tai 1 diém dau day ngudn, que
do con lai di chuyén dén cac diém ndi, tai diém do nao c6 R = oo thi tai diém do6 co
sy ¢b, néu day dut thi thay day, néu tiép diém khong tiép xdc thi sta chira lai tiép
diém.

- Mach duy tri: Bt 2 que do vao 2 dau day ngudn cua mach duy tri, cudng ép
contactor K; néu kim chi thi gia tri dién tré cudon day contactor thi mach dugc
thong tét; néu kim chi R = oo, ta phai chia mach ra cac doan dé kiém tra, sira chira
lai biang cach c6 dinh 1 que do tai 1 dau cta nat nhan ON, que do con lai di
chuyén dén cac diém ndi cua mach duy tri, tai diém do nao c6 R = oo thi tai diém
d6 co sy b, néu day dut thi thay day, néu tiép diém khéng tiép xuc thi stra chira
lai tiép diém.

- Mach dieng: Piat 2 que do vao 2 dau day nguon cua mach diéu khién, nhan
nat ON: néu kim chi thi gia tri dién tré cudn day contactor, nhan nGat OFF néu kim
chi R = o thi mach dugc thdng tét, néu kim van chi thi gia tri dién tré cudon day
contactor thi ta phai stra chira lai tiép diém OFF do bi dinh.

5. Védn hanh khéng tdi

Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cip ngudn
dién @é van hanh khong tai, quan sat, ling nghe va ghi nhan két qua vao bang sau.

14



TT | TEN HOAT PONG | TEN THIET BI TINH TRANG THIET BI
1 | Mo6CB Dén nguon sang O cCé O Khéng
. Contactor co dién O cCo 0 Khéng
2 | Nhan nat ON :
e Pén RUN sang 0Cé 0 Khéng
, Contactor c6 dién O cCé O Khéng
Nha nut ON .
3 anuto Peén RUN sang 0 Cé O Khang
. Contactor mat dién | I C6 0 Khéng
4 | Nhan nat OFF :
e Pén STOP sang 0Cé O Khéng
5 | Nhin ndt ON C?ntactor c? dién O Cc,) O Kh?ng
bén RUN sang O co O Khéng
6 | Nhan ndt su cé Contactor mat dién | 0 C6 [ Khong
' bén ALAM sang O cCé O Khéng
2| Nhén nit ON C?ntactor nzat dién | O C? O Kh?ng
bén RUN tat O cCo [0 Khong
g Nhan nat Reset, sau | Contactor c6 dién O Cé O Khoéng
d6 nhan nit ON Pén RUN séang 0 co O Khong

Panh gia két qua:

6. Pdu néi, kiém tra mach dgng luc

a) Pau nbi

Dung day dan 3 pha tir sau CB dau vao 3 dau cua 3 tiép diém dong luc trén
Contactor (phia khong c6 role nhiét), sau d6 tir role nhiét dau vao 3 dau day cua
dong co.

b) Kiém tra

Khong md CB, chinh VOM vé thang do dién tré (Rx10 hoic Rx100), lan lugt
dat hai dau que do ciia VOM vao truéc cac diém cua mach dong luc (phia dudi
CB), nhin cudng birc contactor K dé kiém tra sy thdng mach cua céc pha, néu kim
chi thi gia tri dién tro day stator thi mach théng tét. Néu kim chi R = oo, ta phai
chia mach ra cac doan dé kiém tra, swra chita: ¢6 dinh 1 que do tai 1 diém, que do
con lai di chuyén dén cac diém ndi, tai diém do nao c6 R = oo thi tai diém d6 co su
cd, néu day dut thi thay day, néu tiép diém khéng tiép xdc thi sira chira lai tiép
diém.

7.Van hanh co tai

Sau khi kiém tra cac diéu kién vé an toan da dam bao, tién hanh cidp ngudn
dién @é van hanh c6 tai, quan sat, lang nghe va ghi nhan két qua vao bang sau.

15



TT | TEN HOAT PONG | TEN THIET BI | TINH TRANG THIET BI
1 | Mo6CB Dén nguon sang | O CO O Khéng
L bong co quay OcCo [0 Khong
2 Nh t ON
an nd Pen RUN sang | 01 Co 0 Khong
. Dong co quay OcCo [0 Khong
Nhan N
3 anuto bén RUN sang O Cé O Khéng
o Dong co dung O cCé O Khéng
4 | Nhan nut OFF :
e Pén STOP sang | I C6 O Khéng
L bong co quay OcCo [0 Khong
5 | Nhan ndt ON
: beén RUN séng O cCé O Khéng
o, . Dong co ding O Cé O Khoéng
Nhan n 0 -
0 an nut sy co beén ALAM sang | O Co O Khéng
o Dong co diung OcCo O Khong
7 | Nhan nat ON ' .
4 Pén RUN tit OCé 0 Khéng
8 Nhan nit Reset, sau | Pong co quay adco O Khéng
d6 nhan nit ON PénRUNsang | OCo O Khong

Panh gia két qua:

I11. Bai tap van dung

1. Thuc hién lai bai giang o trén, dau néi, diéu khién dong co khong dong bo 3
pha bang nit nhan ON/OFF.

2. Bau ndi, diéu khién khoi dong dong co khong d¢dng bo 3 pha bang sao-tam
giéc.

Goi y: Mach diéu khién

Star Delta Starter Connection

Mach dong luc:

16
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CHUONG 3: THUC HANH CAI PAT BIEN TAN PIEU KHIEN PONG
CO 3 PHA

I. Muc tiéu
1. Kién thac:
- Poc duge so d6 mach két ndi va diéu khién cua bién tan;
- Trinh bay dwoc nguyén |y hoat dong cua bién tan va cach cai dat thdng sb
cho bién tan;
- Trinh bay duogc bién phap an toan dién khi thuc hién dau ndi va van hanh
bién tan.
2. Ky ndng:
- Lap duoc so dd két ndi, diéu khién dong co 3 pha bang bién tan;
- Lap duoc danh sach thiét bi, dung cu dung dau ndi, do kiém mach diéu
khién dong co dién 3 pha;
- Sir dung dwgc cac dung cu dau ndi, do kiém mach diéu khién dong co 3
pha;
- P4u ndi va kiém tra duogc bién tan;
- Van hanh va xur 1y duoc 16i khi diéu khién dong co dién 3 pha;
- Van dung dugc quy tic an toan trong dau ndi va van hanh thiét bi dién.
Il. Trinh tw thuc hién
1. Nhiém vu

Cai dgt thong sé bién tan, chay kiém thi cac chiee nang, diéu khién

déng co 3 pha khoi dong va dirng.
2. Thiét lap théng sé cho bién tan

a) Thong tin model:

~ ~

AC Drive Model—>| [\ ohe  yrpoo7L21A

Input Spec.—»| | INPUT  :1PH/9.7A 3PH/5.1A 200-240V 50-60Hz
Output Spec.—| | OUTPUT:3PH 0-240V 4.2A 1.6kVA 1HP

OQutput Freq. Range—»| | Freq. Range:1.0~400Hz

BarCode—» 0 DO 00O

Serial NO—» 007L21AT101001
\DELTAELECTRONICS,INC. MADE IN TAINAN /
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VFD 007 L 21 A

(] version
T_A : standard
B :including EMI Filter

Input voltage

11:115V 1-PHASE
21:230V 1-PHASE
23;230V 3-PHASE

VFD-L series

Applicable motor capacity
002:0.2kW

004:0.4kW

007:0.75kW

015:1.5kW

Variable Frequency Drive

b) Seo dé cdu tric bién tan
- MODE/RESET: Nhan phim Mode dé hién thi trang thai cua bién
tan, nhu tan sb tham chiéu, tan sé dau ra va dong dién dau ra. Néu
bién tan ding do 15i, kiém tra va sua I8i trudc, sau d6 nhan phim
nay dé cai dat lai bién tan.
- PROG/DATA: Luu trit hoic hién thi dit liéu trong bo nho
- Run/Stop: Nhan dé cho bién tan bat dau chay hoic dung lai, chi
str dung duoc khi da duoc thiét lap.
- Up/Down: Dung dé thay doi cac tham sé, diéu chinh cac gia tri
khi cai dat.

0 AC line inputterminals

|
|
grounding |

Single phase models input from R/L1, S/L2 |
13

I

Wire Gauge: 12-20AWG RIL1 S/L2 ma@ O
Torque: 5Kgf-cm 000@
LED display UP/DOWN
Function
Display key
—Data
FV?tqueECYb_ " b Confirmation key
setting kno
’ . "~ RUN/STOP
e
Motor capacity 230V 1 PHASE
andinputpower f
The signal selection WARNING
for AVIto input VE
RS485
DCO-+10V 71 H control terminal - icati
ord-20mA || communication
IGDQDHGD@@QDQDGDGD] .......... port
e Gauge DA
o) 000 | [
t . uiTt wiImz2 \‘HTZ

|
I oMolor connections U/T1, VIT2, W/T3

1 @ Grounding
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c) Cac thdng sé can thiét khi cai dat bién tan:
- Cai dit gioi han tan sé (Parameter 1-00 va 1-05):

Parameter 1-00: Tan s cuc dai 50Hz-400Hz mic dinh la
60Hz

Parameter 1-05: Tan s cuc dai 1Hz-60Hz mic dinh 1a 1Hz
= 2 thoéng sé cho phép tin hiéu tan sé dau ra diéu khién
dong co dat duoc tbe d6 nhanh nhat (téi da) hoac 1a téc do
cham nhat (tdi thiéu).

- Cai dit thoi gian ting toc (Acceleration Time 1) va thai gian
giam téc (Deceleration Time 1) — (Parameter 1-09 va 1-10):

Thoi gian tang toc 1a thai gian khi ta nhan RUN thi motor
s& chay tir OHz ~ 60HZ (Pr.1-00: Tham sé nay sé& cai dit tan
s6 output téi da cua bién tan) noi chung 1a luc chay téc do
t6i da. Thuong mac dinh 1a 10 gidy, ty ang dung s& c6 thoi
gian khac nhau. Thoi gian giam toc la thoi gian khi nhan
STOP dén khi dong co ngirng han.

*Luu y: Néu céng suat dong co cang cao thi thoi gian ting
toc can phai thiét 1ap cang dai

- Cai @it phuong thirc thay doi tin s6 ngudn chinh (Parameter 2-

00):

0: Thao tac bang ban phim

1: 0-10V (Pau ra AVI)

2: 4-20mA (Pau ra AVI)

3: Piéu khién bai bién tro VR trén bién tan

4: Piéu khién théng qua giao dién truyén thong ndi tiép RS-
485

- Cai @it thong sé chon cach run/stop (Parameter 2-01):

0: Bing ban phim

1: Bing thiét bi ngoai vi, bang phim STOP trén ban phim
2: Bang thiét bi ngoai vi, khéng sir dung phim STOP trén
ban phim

3: Bang giao dién truyén thong RS-485 hoic phim STOP
trén ban phim

4: Bang giao dién truyén thong RS-485 nhung khong sir
dung phim STOP trén ban phim

- Cai @it tin hiéu diéu khién bén ngoai (Parameter 4-04 (M0, M1)
hoac 4-05 (M2) hoac 4-06 (M3))

0: Khong st dung

1: MO: FWD / STOP
M1: REV / STOP

2: M0: RUN / STOP
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M1l: FWD / REV
: Ché do diéu khién 3 day (M0, M1, M2)
- Tin hiéu vao 156i ngoai vi (thuong mo)
: Tin hiéu vao 156i ngoai vi (thudng dong)
: Reset
: Lénh 1 tc @6 hoat dong nhiéu budc.
: Lénh 2 téc d6 hoat dong nhiéu budc.
: Hoat dong Jog
10: Ngan chan tdc do6 ting/giam

©O© 00 N O 01 b W

- Cai dat chay test JOG (Parameter 1-13, 1-14, 1-15)

Pr.1-13: Cai dat thoi gian ting toc tir 0.1 dén max cua JOG
(0.1-600)

Pr.1-14: Cai dat thoi gian giam tdc tir 0.1 dén max cua JOG
(0.1-600)

Pr.1-15: Cai dat tan sb chay cua JOG

*Luu y:

- Ché d6 Jog (chay b0, chay cham) thuong duogc dung dé can
chinh cho may chay dung dén 1 vi tri offset nao d6. Ngoai ra
con c6 thé dung dé cin chinh, bao dudng phan co khi.

- Khi cai dat JOG phai cai dat Pr.2-01 1a d1 (Piéu khién bang
tin hiéu ngoai vi, nat STOP dugc cho phép).

d) Cac thong béo hién thi trén bién tan

: Hién thi tan sb cua bién tan

- Hién thi tan sd thuc té tai ngod ra

- Hién thi dong thuc té tai ngo ra

- Hién thi tham sb dang duogc chon

- Hién thi trang thai chay thuan cua

bién tan

: Hién thi trang thai chay nghich cua

bién tan
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i - Hién thi trang thai 16i cta bién tan
e _Ja

e) Cac 16i thwong gip trén bién tan:
- OC: Bao dong dién DC da vuot nguong =

Kiém tra xem dién 4p dau vao c6 nam trong gigi han dién &p
bién tan cai dat hay khong.

Kiém tra do vot 16 dién &p cd thé xay ra.

Qua dién ap trén day dan ciing c6 thé motor tao ra. Tir d6 ting
thoi gian giam téc do6 hodc thém tuy chon parameter phanh dién
tré.

Kiém tra xem cong suat phanh can thiét c6 nam trong gi&i han
hay khong.

- 0H: B4o nhiét do bién tan da vuot quéa gidi han 2

Pam bao rang nhiét d6 mdi trudng nam trong pham vi nhiét do
quy dinh.

Pam bao rang cac 16 thong gid trén bién tan khoéng bi che
khuit.

Loai bo bat ky vat la ndo trén cac tam tan nhiét va kiém tra céc
canh tan nhiét c6 thé bi ban.

Cung cap du khoang cach dé thong gié day du.

- oL: Dong dau ra vuot dinh mac 9

Kiém tra xem dong co co6 bi qua tai hay khong.
Giam hé s6 bi m6-men xoan trong cai dat Pr.7-02.
Tang cOng suat dau ra caa bién tan.

*Luwu y: Bién tan c6 thé chiu duoc téi 150% dong dinh muc trong thoi gian

t6i da 1a 60 giay.
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3. So db diu néi bién tan VFDOO7L21A

So d6 nguyén Iy két ndi gitra bién tan va dong co 3 pha.

Main Circuit Power

MCCB
RIL1 RIL1 UIT1 ©

o - o ©=
TIL3 TIL3 wit3 ©

Motor
9@ @ 0
Factory default settings L8V
Forward/Stop— .. Mo 47RO Y | -
i o 18V e—CMulti-function indication
Reverse/Stopz— | | M1 M-TR @@ output contacts
eV pc|120VAC/28VDC 3A
Reset i M2 |sTRo dFactory default:
¢ o= ¢ FaultIndication
Multi-step 1 47K0 3o
isen | | uslorgp S5 --
Pl RJ- :
Common Signal | (GND m ;'Eiv[;.
i & I :
| b1 |3:56-
RS-485 4:5G+
Power supply for Potentiometer Cummunlc;t[;[r)tn
+10V 10mA(MAX)
; 1+ 1 DV
Master Freq. settin 32 i @Mainlcircuit[power]
Analog veltage [VR|«————0AVI terminals
0~10VDC ) ol O Control circuitterminals
VR [ 3K~EK O —— 7} | -
F—OGND o
Anang turrent ~ . :Shielded lsads
4. Dung cu
TT | TEN DUNG CU SOLUONG | CONG DUNG
1 | Bién tan VDFOO7L21A 1 Piéu khién dong co 3 pha
2 | Kim cat 1 Cat day dién
3 | Kim tudt day 1 Tudt day dién
4 Tudce no vit dep 1 Van bc vit
5 Tudc no vit 4 chau 1 Van bc¢ vit
6 |VOM 1 Do kiém
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5. Ddu néi bién tan
a) So' d6 dau ndi bién tin
Lap so dd ldp dat nhu hinh vé&:

GND
(Internal)

) PB4

) PB3

) PB2

) PB1

_o/rl/ RIL1 U/Tl(J)
AC —e/'l"l/ INVERTER
S/L2 | VFDOO7L21A | V/T20

220V : :

—e// G—OTI/L3 W/T30

Main circuit

Control circuit

So d6 d4u ndi ngudn diéu khién cua bién tan
b) Pau day: Dua vao so do nguyén Iy tién hanh dau day sao cho tbi thiéu nhat
c6 thé ma khong anh hudng dén su tac dong cua so do.

¢) Kiém tra mach diéu khién

Sau khi dau ndi mach diéu khién xong, dung dong hd VOM chinh vé thang do
dién tro (Rx10 hoac Rx100) va tién hanh kiém tra nhu sau:

- Nguén bién tan: Pat 2 que do cuaa VOM vao cac dau day ngudn caa nguon
diéu khién va quan sat; néu kim chi thi gia tri dién tré thi mach dwoc théng tdt;
néu kim chi R = oo, ta phai kiém tra lai, xem xét cac doan dau ndi giira bién tan va
dong co co chap & dau hoic do bién tan bi 15i. Stra chira lai bang cach cé dinh 1
que do tai 1 diém dau day ngudn, que do con lai di chuyén dén cic diém ndi, tai
diém do nao c6 R = oo thi tai diém d6 c6 sy ¢, néu day dut thi thay day, néu tiép
diém khéng tiép xuc thi sta chira lai tiép diém, néu bién tan c6 dau hiéu hu hong
bao lai cho giang vién.

- Mach diéu khién: Bat 2 que do vao 2 dau day GND va lan luot 1a céc tiép
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diém MO0->M3, +10V va quan sat, néu kim chi thi gia tri dién tré thi mach duoc
thong tt, néu kim chi R = oo, ta phai kiém tra lai, xem xét cac doan dau ndi giira
bién tan va dong co c6 chap & dau hoic do bién tan bi 13i. Stra chira lai bang céach
cb dinh 1 que do tai 1 diém dau day ngudn, que do con lai di chuyén dén cac diém
ndi, tai diém do nao c6 R = oo thi tai diém d6 co su cd, néu day dut thi thay day,
néu tiép diém khong tiép xuc thi sira chira lai tiép diém, néu bién tan c6 dau hiéu
hu hong bao lai cho giang vién.

6. Van hanh khong tdi

Sau khi kiém tra cac diéu kién vé& an toan di dam bao, tién hanh cip ngudn
dién dé van hanh khoéng tai, quan sat, ling nghe va ghi nhan két qua vao bang sau.

- . TEN THIET BI / . ,
TT | TEN HOAT PONG HIEN THI TINH TRANG THIET BI
M 5 B A n A n D \ A A A ]
1 _? C‘A cap nguod Ien nguon bién tan 0¢o 01 Khong
bien tan sang
Man hinh hién thi
Cai dit thong sé thong sb cai dat bién | O CH [ Khong
2 L A
bién tan tan.
Bao 16i cai dit OcCo O Khéng
Hién thi tan s6 dang
. dugc cap trén bié O Co O Khén
3 | Thiét 1ap JOG L oc cap fren bien g
tan
Bao 16i cai dit Oco O Khéng
Hién thi tan s6 dang
, ip trén bié O Co O Khén
4 | Nhan nt RUN duge cap trén bicn g
tan (gia tri tang)
Bao 16i cai dit Océ O Khong
Hién thi tan sé dang
ap trén bié O Co O Khén
5 | Tha nat RUN dugc cdp trén bicn g
tan (gia tri gidm)
Bao 16i cai dit Oco 0 Khéng

Panh gia két qua:

I11. Bai tap van dung

1. Thyc hién lai bai giang & trén, ddu ndi, diéu khién dong co khong dong bo 3
pha bing bién tan théng qua lénh JOG.

2. Cai dat va thay doi van téc dong co khong ddng bo 3 pha bang bién tro trén
bien tan.
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CHUONG 4: THUC HANH PAU NOI, PIEU KHIEN HE THONG CO
PIEN BANG BIEN TAN

I. Muc tiéu
1. Kién thac:
- Trinh bay duoc cach cai dat cac thong sé trén bién tan
- Trinh bay duoc quy trinh kiém tra van hanh hé théng co dién
- Trinh bay duoc so dd diu ndi, diéu khién hé théng co dién
2. Ky ndng:
- Hinh thanh va phat trién ning luc tu duy logic, giai quyét van d¢;
- Kiém tra duoc céc dang sai hong, nguyén nhan va cach khic phuc;
- Nhan biét duoc céc loai dung cu va chi tiét lap rap;
- Van hanh dugc hé théng theo ding yéu cau.
Il. Trinh tw thuc hién
1. Nhiém vu

- Pau ndi kiém tra hé théng co dién.

- Két ndi bién tan vao hé théng, cai dit thong sé bién tan, chay kiém
thir cac chac nang.

*Nguyén |y hoat dgng: Khi nhan nat RUN dong co bat dau hoat
dong. Sau mot khoang thoi gian da cai dat trude, dong co sé dat dugc van
toc téi da. Khi dong co bat dau chay hé thong truyén dong day xich sé&
chuyén dong va chu trinh céan ép sé bat dau. Khi nhan nut STOP dong co

s& giam tdc d6 dan vé 0 tuyén tinh thoi gian da duoc cai dat trén bién tan.
2. Thiét lap théng sé cho bién tan

a) Thoéng tin model:

| - 1)
AC Drive Model—>1 [/ opE  vEDOO7L21A

Input Spec.—| | INPUT :1PH/9.7A 3PH/5.1A 200-240V 50-60Hz
Output Spec.—» | [OUTPUT:3PH 0-240V 4.2A 1.6kVA 1HP

QutputFreq. Range—»| |Freq. Range:1.0~400Hz

Bar Code—» 1N V0 00 04O O 00
Serial NO—s» 007L21AT101001
\DELTAELECTRONICS, INC. MADE IN TAIWAN /
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VFD 007 L 21 A

i T_version
A :standard
B :including EMI Filter

Input voltage

11:115V 1-PHASE
21:230V 1-PHASE
23:230V 3-PHASE

VFD-L series

Applicable motor capacity
002:0.2kW

004:0.4kW

007:0.75kW

015:1.5kW

Variable Frequency Drive

b) Cai dat bién tan:
Budc 1: Cai gisi han tan sé (Pr.1-00: Gigi han tan sé MAX; Pr.1-

05)

Hinh 1: Thiét lap tan s t6i da cua bién tan
Buéc 2: Cai dat thoi gian ting tdc va thoi gian giam toc

(Pr1.09,10)
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d HEEeE® = :
REERER_ S8V

Hinh 2: Thiét lap thoi gian tang toc Hinh 3: Thiét lap thoi gian giam tdc
Budc 3: Chon cac thic thay doi tan s (Pr.2-00)

Hinh 4: Thiét lap tan s t6i da cua bién tan

Buéc 4: Cai dat théng sé chon céach run/stop (Pr.2-01)
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Hinh 5: Thiét 14p tan sd tdi da cua bién tin
3. So' dé ddu néi bién tan VFDOO7L21A véi hé thong co dién

AC.- 220V cr1
r————7- 1 !
I 1 o—o0 o/”/ o
I i
: N O—OI 3/ o
I
| E o9

Hinh 6: So d6 nguyén ly két ndi gitra bién tan va hé truyén dong co khi.
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4. Dung cu

. SO CONG DUNG
TT | TEN DUNG CU LUONG
1 | Bién tan VDFO0O7L21A 1 Diéu khién dong co 3 pha
2 | CB3pha 1 Pong ngit mach dién
3 | Kimcit 1 Cit day dién
4 | Kim tudt day 1 Tubt day dién
5 Tudc no vit dep 1 Vin bc vit
6 Tudc no vit 4 chau 1 Van bc vit
7 | VOM 1 Po kiém
8 | M6 hinh hé théng co khi 1

5. Pdu néi bién tan

a) So do dau néi bién tan
Lap so db lap dit nhu hinh vé:

L N

Hinh 7: So @ dau ndi thuc té
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49/5/9_4) RIL1 u/T1J>
AC 4@/},‘/ INVERTER
G0——OS/L2 | VFDOO7L21A | V/T20O

220V ¥

—e// C—OT/L3 W/T30

Main circuit

Control circuit

Hinh 8: So @6 dau néi ngudn diéu khién cua bién tan
b) PAu day: Dua vao so d6 nguyén Iy tién hanh ddu day sao cho tbi thiéu nhat
c6 thé ma khong anh hudng dén su tac dong cia so do.

¢) Kiém tra mach diéu khién

Sau khi dau ndi mach diéu khién xong, dung dong hd VOM chinh vé thang do
dién tro (Rx10 hoac Rx100) va tién hanh kiém tra nhu sau:

- Nguén bién tan: Pat 2 que do cia VOM vao cac dau day ngudn cua ngudn
diéu khién va quan sat; néu kim chi thi gia tri dién tré thi mach dugc théng tot;
néu kim chi R = oo, ta phai kiém tra lai, xem xét cac doan dau ndi giira bién tan va
dong co c6 chap ¢ dau hoic do bién tan bi 15i. Stra chira lai bang cach ¢ dinh 1
que do tai 1 diém dau day ngudn, que do con lai di chuyén dén cac diém ndi, tai
diém do nao c6 R = oo thi tai diém d6 c6 sy ¢, néu day dut thi thay day, néu tiép
diém khong tiép xdc thi stra chira lai tiép diém, néu bién tan c6 dau hiéu hu hong
béo lai cho giang vién.

- Mgch diéu khién: it 2 que do vao 2 dau day GND va lan luot 1a cac tiép
diém MO0->M3, +10V va quan sat, néu kim chi thi gi& tri dién tré thi mach duoc
thdng tt, néu kim chi R = oo, ta phai kiém tra lai, xem xét cac doan dau ndi gitra
bién tin va dong co c6 chap & dau hodc do bién tan bi 15i. Sira chita lai biang cach
c6 dinh 1 que do tai 1 diém dau day ngudn, que do con lai di chuyén dén cac diém
ndi, tai diém do nao c6 R = oo thi tai diém d6 co sy cb, néu day dut thi thay day,
néu tiép diém khong tiép xuc thi sta chira lai tiép diém, néu bién tan c6 dau hiéu
hu hong béo lai cho giang vién.

6. Van hanh khong tai

Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cip ngudn
dién dé van hanh khoéng tai, quan sat, ling nghe va ghi nhan két qua vao bang sau.
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- . TEN THIET BI / . .
TT | TEN HOAT PONG HIEN THI TINH TRANG THIET BI
) Mo CI? cap nguon D,én ngudn bién tan 0co O Khong
bién tan sang
Man hinh hién thi
Cai dit thong sé thong sb cai dat bién | O Co O Khéng
2 | ik tin
bien tan :
Bao 16i cai dit O Cé O Khéng
Hién thi tan s6 dang
3 Diéu khién dong co | dugc cap trén bién O Co O Khéng
chay thuan/nghich | tan
Bao 16i cai dit aco O Khéng
Hién thi tan sé dang
4 | NR&n nat RUN dkuf(_yc ?ép "[révn bién O Cé O Khéng
tan (gia tri tang)
Bao 16i cai dit O Co O Khong
Hién thi tan s6 dang
Ap trén bié O C6 O Khon
5 | Tha nat RUN d:rqc .Cflp "[re.nq bien Co ong
tan (gia tr1 giam)
Bao 16i cai dit O Cé O Khéng

Panh gia két qua:

7. Van hanh co tdi

Sau khi kiém tra cac diéu kién vé an toan da dam bao, tién hanh cdp ngudn
dién dé van hanh c6 tai, quan sat, lang nghe va ghi nhan két qua vao bang sau.
TEN THIET BI /

TT | TEN HOAT PONG HIEN THI TINH TRANG THIET BI
1 Mfy CI? cap nguon D,én nguon bién tan 0cé 0 Khéng
bien tan sang
Hién thj tan s6 dang
) biéu khién dong co d‘lI(_)’C cap trén bién O cCo O Khéng
chay thuan/nghich tan
Bao 16i cai dit Océ O Khong
3 | Nhan ndt RUN Hién thi tan s6 dang | O C6 O Khong
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dugc cap trén bién

tan (gi4 tri ting)

Co cauA chap hanh 00 Co O Khéng

hoat dong

Bao 16i cai dit O cCo O Khoéng

Hién thi tin sé dang

dugc céap trén bién O cCé O Khéng
R

. R OcCé 0 Khéng
ngung hoat dong
Bao 16i cai dit Odco O Khéng

Hinh 9: Két qua van hanh (Anh minh hoa)

Panh gia két qua:

I11. Bai tap van dung
1. Thyc hién lai bai giang & trén, ddu ndi, diéu khién hé truyén dong co khi,
diéu khién chay thuan nghich, thay déi téc d6 dong co.
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2. Tuwong tu bai 1, ¢ bai nay gido vién s& huéng dan sinh vién diéu khién dao
chiéu hé thdng co dién thong qua nat nhan va bién tan.
*Goi ¥ so dd dau day:

L EESET
o o —

No o O

= M1
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CHUONG 5: THUC HANH VE CAM BIEN

I. Muc tiéu
1. Kién thaic:
- Poc duoc so dd két ndi gitra cam bién va céc thiét bi ngoai vi;
- Trinh bay duoc thong sb ky thuat caa cac loai cam bién;
- Trinh bay duoc nguyén |y hoat dong cua cac loai cam bién;
- Trinh bay duoc bién phap an toan dién khi thuc hién ddu ndi va phuong
phap cin chinh cam bién.
- Phan loai dugc cac loai cam bién c6 trong cong nghiép
2. Ky nang:
- Lap duoc so ¢d mach nguyén ly, két ndi giira thiét bi va cam bién;
- Lap dugc danh sach khi cu dién, dung cu dung dau néi, do kiém tin hiéu
cam bién;
- St dung duoc cac dung cu dau néi, do kiém cac loai cam bién;
- P4u ndi va kiém tra dugc mach diéu khién véi cam bién;
- Xur ly duoc 18i khi 1am viéc véi tin hiéu cam bién;
- Van dung dugc quy tic an toan trong d¢au ndi va van hanh céac khi cu dién.
Il. Trinh tw thuc hién

a. Phan loai cam bién:

— Cam bién vat Ii: Song dién tur, anh sang, hong ngoai, tia X, hat buc xa,
nhiét do, ap suat, am thanh, tur truong, gia tc, ...

— Cam bién hoa hoc: Do am, do PH, ion, khéi, ....

b. Mét sé hinh thiec phan chia khac:

— Cam bién cha dong: Khong sir dung dién nang bo sung dé chuyén
sang tin hiéu dién. VD: cam bién &p dién lam bang vat liéu gém,
chuyén ap suat thanh dién tich trén bé mat.

— Cam bién bi dong: Str dung dién ning bd sung dé chuyén sang tin hiéu
dién. Pién hinh la cac photodiode khi c6 anh sang chiéu vao thi c6
thay dbi cua dién tro tiép giap ban din p-n dwoc phan cuc nguoc.

c. Phan loai theo nguyén li hoat d¢ng:

— Cam bién dién tro: Hoat dong dya theo di chuyén con chay hoic goc
quay cua bién tro, hoic su thay doi dién tro do co gidn vat dan.

— Cam bién cam tng: Cam bién bién ap vi phan, cam bién cam ung dién
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tir, cam bién dong xoay, cam bién cam tng dién dong, cam bién dién
dung, ....

Cam bién dién truong: Cam bién tir giao, cam bién ap dién, ...

Mot s cam bién noi bat khac nhu: Cam bién quang, cam bién huynh
quang nhap nhay, cam bién dién hoa dau do ion va d6 pH, cam bién
nhiét do, ...

. Nhiém vu

Ddu néi, hién thj dén khi cé tin hiéu cam bién.

. Phan tich théng sé ky thudt cam bién

Cam bién OptSensor — Hong ngoai (NPN) E3F-DS30C4

> Y nghia tén ma cam bién

E3F-DS10C1

1: NO
Operation mode EZ: NC
4: NO+NC

A: AC (2-wire) type
Output E

B: PNP type
C: NPN type
Sensing distance

) ! None: m
Measuring unit [

S:cm

None: Through-beam
Reflection mode E R: Retro-reflective

D: Diffuse reflective
F: Plastic
FJ: Metal

Photoelectric sensor

Case material [

> Thong sé cam bién vat can hong ngoai E3F-DS30C4

e Model: E3F-DS30C4

« S6 day tin hiéu: 3 day (2 day cap nguon DC va 1 day tin hiéu).

e Chén tin hi¢u ngd ra: dang Transistor NPN da duogc kéo noi tré 10k Ién
VCC, khi c6 vat can s& & muc thip (Low-GND), khi khong cé vat can
s& xuat ra mirc cao (High-VCC).

« Ngudn dién cung cap: 6 ~ 36VDC

e Dong tiéu thu: 20~35mA
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Khoang diéu chinh cam bién: 7~30cm

Khoang cach phat hién vat can: 0~30cm

Gac khuéch tan (goc chiéu): 3~5 d6

C6 thé diéu chinh khoang cach nhan caa cam bién bing bién tro tinh
chinh.

Dong kich ngd ra: 300mA.

C6 led hién thi ngd ra mau do.

Chat liéu san pham: vé ngoai nhua ABS, phia trong d6 keo chéng
nudc, chong va dap.

Kich thudc: 18 x 68mm

> So dd két nbi:

Mau nau: VCC, nguon duong 6 — 36VDC.

Mau xanh dwong: GND, nguon am 0VDC.

Mau den: Chan tin hi¢u ngd ra cuc thu hé NPN, can phai c6 tro kéo dé
tao thanh muc cao.

DC 3 wire NPN type NO or NC

Brown

o+V
Photoelectric é
sensor ! DC6~36V

Blue :}OV
Max 300mA
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— Cam bién tir Omron E2B series E2B-M12KN08-WP-B1

Model Number Legend

E2B-[0I0ICIC-CI-CI0] O

1 23456 7 89 10

Example: E2B-M12LS04-M1-B1 M12, Brass, Long body, Shielded, Sn =4 mm, M12 connector, PNP, NO
E2B-S08KN02-WP-C2 5M M8, stainless steel, Short body, Unshielded, Sn = 2 mm, Pre-wired PVC cable, NPN, NC,
Cable length=5m

1. Basic name 7. Kind of connection
E2B Wz: Pre-wired, PVC, dia 4 mm
Conductor cross section : 0.3 mm?
2. Housing shape and material Insulator diameter : 1.3 mm
M: Cylindrical, metric threaded, brass (See note 1.)
S: Cylindrical, metric threaded, stainless steel WP: Pre-wired, PVC, dia 4 mm
Conductor cross section : 0.141 mm?
3. Housing size Insulator diameter : 0.85 mm
08: 8 mm M1: M12 connector
12: 12 mm MC: M8 connector (3 pin)
18: 18 mm (See note 2.)
30: 30 mm
8. Power source and output
4. Barrel length B: PNP
K: Short body C: NPN
L Long body
9. Operation mode
5. Shield 1: NO (Normally open)
S: Shielded 2: NC (Normally closed)
N: Unshielded
10.Cable length
6. Sensing distance Blank:  Connector type
Numeral: Sensing distance: Numeral: Cable length (2M and 5M are available.)

01=15mm,02=2mm, 04 =4 mm, 05=5mm,
08=8mm, 10 =10 mm, 15 =15 mm, 16 = 16 mm,
20 =20 mm, 30 = 30 mm

> Thong sé k¥ thuat caa cam bién

Loai Hinh try M 12, khong chéng nhiéu
Ngudn cip 10-30VDC * 10%

Khoang cach phat hién | 8mm

Do tré Téi da 10% cta khoang cach cam tng
Vat phat hién Kim loai c6 tir tinh

Vit phat hién chuan Sat 24x24x1

Tan sb dap ting 800Hz

Ngd ra diéu khién PNP NO

Chi thi Deén bao hoat dong (mau vang)

Churc nang bao vé Hép thu xung ap, bao vé ngin mach tai, bao vé chdng nguoc cuc.
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Kiéu dau noi

Loai cap lién 2m (Tiéu chuén)

Phu kién Sach hudng dan su dung
Cép bao vé IP67
Tiéu chuin CE, UL, CSA, CCC

> So do két ndi:

« Mau nau: VCC, nguén duong 10 - 36VDC.
e Mau xanh duong: GND, nguon &m 0VDC.
e Mau den: Chan tin hiéu ngd ra cuc thu ho PNP.

,]\Brnwn@

w1

T

circuits

[ vVDC

J\Blach @or@ L 10 to 30
T

! | =
D‘(II:‘BME(@
- - @: NO
(2): NC
— Cam bién dié¢n dung CUP-18R-8NA
> Y nghia ky hiéu cam bién
Model Code Information
CUP 00 0 0 0O 0O O Capacitive type proximity sensor
Sensing area size 18 ; Sensing area diameter (mm)
2 Ri | Round type (Brass chrome plating case)
ype RP ] Round type (Plastic case)

Sensing Distance

8 |

Sensing distance (mm)

N D.C NPN output
Power Supply and Output P D.C PNP output
F AC/D.C 2 wire type (dual usageXPolarity, No polarity)
A Normal open (NO)
Output Type C Normal close (NC)

Cable structure

CR

No indication (Cable type)
Relay connector type

39



> Thong s ky thuat:
Dong: CUP
bién 4p ngudn: 12-24VDC

Dong tiéu thu: 10mA max.

Kich thudc ving cam bién: M18

Khoang cach cam bién: 8mm

Khoang cach cai dat: 0-6.4mm

Kiéu ciu trac: Loai tron (Vo6 ma ddng thau)

Loai ngudn va dau ra: Pau ra D.C NPN

Trang thai diu ra: M¢ binh thuong (N.O)

Mach bao vé: Mach bao vé két nbi nguoc, mach bao vé dot bién va

mach bao vé qué dong tich hop

CAu trac két ndi: Loai cap (2m)

Trong luong: 709

» So do6 dau ndi:
Type Connection method Output state
Brown NO NC
Black +L
N - Sensing object | Y5 [N | [N
Blue
P LOAD
N Brown - Black] |rern I | W
D.C A e ON
peration indicator| e -_ . .
open
/ Brown l NO NC
close Hack b
P O - x sensing object | 'S [N | [N
U
N - LOAD
P Brown [Brown — Black] Remm I B BN
@ Black t: ON
- Operation indicator |  cr _-_ . .
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Nguyén |y hoat déng caa cam bién:

< Cam bién hong ngoai E3F-DS30C4:
Cam bién hdng ngoai s& hoat dong bang cach sir dung mot cam
bién anh sang cu thé dé phat hién budc séng anh sang chon trong
phd hdng ngoai (IR). Bing cach sir dung dén LED tao ra 4nh sang
c6 cung budc song véi cam bién dang tim kiém, ban c6 thé xem
cudng do cua anh sang nhan dugc. Khi mot vat ¢ gan cam bién,
anh séang tir dén LED bat ra khoi vat thé va di vao cam bién anh
sang.

< Cam bién tir E2B-M12KN08-WP-B1:
Khi dugc cip ngudn, dong dién s& chay qua mot mach chaa cuon
cam khi tir trudng xuyén qua né thay d6i. Hiéu tng nay su dung
dé phat hién céc vat thé kim loai twong tac véi tir truong. C4c chat
phi kim loai nhu chat 16ng hoic bui ban s& khong tuong tac voi tir
truong. Do d6, cam bién tir c6 thé hoat dong t 6t trong moi trudong
c6 bui hodc trong diéu kién am uét.

< Cam bién dién dung CUP-18R-8NA:
Nguyén ly hoat dong co ban cia cam bién dién dung dya trén viéc
danh gia sy thay d6i dién dung cua tu dién. Bat ki vat nao di qua
trong ving nhay caa cam bién dién dung thi dién dung cua tu dién
ting l1én. Sy thay dbi dién dung nay phu thudc vao khoang céch,
kich thuéc va hing sé dién méi cua vat liéu. Bén trong c¢6 mach
dung ngudn DC tao dao dong cho cam bién dong, cam bién dong

s€ dua ra mot dong dién ti 1€ voi khoang céch gitra 2 tim cuc.
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3. Pdu néi mach diéu khién

a) So d6 liap dat
Lap so do lap dit nhu hinh v&:

Day tin hiéu

So d6 dau ndi thiét bi (anh minh hoa)

b) Thiét bi sir dung trén so do

TT | TEN THIET BI SO LUQONG | CONG DUNG
. | Cam bién hong ngoai L Nhan dién vat thé
E3F-DS30C4
2 | Nguén to6 ong 24V-10A 1 Cép dién cho thiét bi
3 | ben bio 24V 1 B\éo tin hiéu cho nguoi
dung
Dung cu dung dé thuc hién bai
TT | TEN DUNG CU SO LUONG | CONG DUNG
1 | Kim cat 1 Cat day dién
2 | Kim tudt day 1 Tubt day dién
3 | Tudc no vit dep 1 Vin dc vit
4 Tudc no vit 4 chau 1 Vin 6c vit
5 | VOM 1 Po kiém

¢) PAu day: Dua vao so dd nguyén ly tién hanh dau day sao cho tbi thiéu nhat

c6 thé ma khong anh hudng dén su tac dong cua so do.
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4. Kiém tra mach diéu khién

Sau khi dau ndi mach xong, dung déng hd VOM chinh vé thang do dién tro
(Rx10 hoic Rx100) va tién hanh kiém tra nhu sau:

- Po kiém cuc nguén: Pat 2 que do cia VOM vao 2 dau day ngudn caa ngudn
t6 ong va quan sat; néu kim chi thi gia tri dién tré caa cam bién thi mach duoc
thong tét; néu kim chi R = o, ta phai chia mach ra cac doan dé kiém tra, sira chira
lai bang cach cé dinh 1 que do tai 1 diém dau day ngudn, que do con lai di chuyén
dén cac diém ndi, tai diém do nao c6 R = o thi tai diém d6 c6 su cb, néu day dut
thi thay day, néu tiép diém khong tiép xuc thi sira chira lai tiép diém.

- Do kiém tin higu cam bién: Chinh VOM vé thang do dién &p mét chiéu
(VDC) chinh mtc dién &p phu hop voéi thiét bi can do (16n hon dién &p ngudn can
do). Sau d6 dua 1 que do cuc duong vao day nguon 24V va day con lai vao day tin
hiéu cua cam bién. Ta bit dau dwa vat dén phia truéc cam bién, néu mic dién ap
trén VOM ting 18n Xap Xxi 24V nghia 1a di c¢6 tin hiéu cam bién xuat ra, nguoc lai
khi ta dua vat can kiém vao pham vi quét cua cam bién, ma khong c6 tin hiéu dién
ap phan hoi. Nghia 1a cam bién c6 van dé hoic so d6 két ndi chua chinh xac.

Panh gia két qua:

TT | TEN HOAT PONG TEN THIET BI | TINH TRANG THIET BI

1 | Pua tam g6 lai gan cam bién | Dén bao hiéu sang | O Co O Khéng

, |DPua tam kinh lai gan cam Dén béo hi¢u sang | O CH O Khéng
bien

3 bé vat pén nhan dién céch Pén bao hiéu sang | O CH O Khéng
cam bien 5cm

4 bé vat pén nhan dién céch Pén bao hiéu sang | O CH O Khéng
cam bién 10 cm

. bé vat pén nhan dién cach Pén béo hi¢u sang | O CH O Khéng
cam bien 35cm

Két luan téng quat:
I11. Bai tp van dung
1 Thuc hién lai bai giang & trén, d¢au ndi, kiém tra tin hiéu cua cac loai cam
bién c6 trén mé hinh.
2 Duva vao kién thuc da hoc & mén khi nén thuy luc, hay diéu khién mot
xilanh bing cdng tic hanh trinh.
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CHUONG 6: PAU NOI THIET BI NGO VAO, RA TREN PLC

I. Muc tiéu
1. Kién theec:
- Poc duge so d¢6 ddu ndi PLC DVP-32ES;
- Trinh bay dugc bién phéap an toan dién khi thuc hién bai thuc hanh.
2. Ky nang:
- Lap duoc so d6 ngd vao/ra trén PLC DVP-32ES;
- St dung dwoc cac dung cu dau néi, do kiém thyuc hién bai thuc hanh;
- P4u ndi va kiém tra duoc cac so dd mach;
- Van hanh va xu ly duoc 16i khi thuc hién bai thuc hanh;
- Van dung duoc quy tic an toan khi thuc hién bai thyc hanh.
Il. Trinh tw thuc hién
1. Nhiém vu

Cho trwoc chwong trinh PLC

%0

— | [ ¥o )
%1

— | [ 1 ]
%10

- [0 )
511

- [ 1)
%17

S [ "7 ]

END

a) Pdu nai cac thiét bj ngd vao trén PLC kiéu Source

TT | Kyhiéu | Tén thiét b Loai tiép diém Pia chi ngd vao trén PLC
1 PB1 Nt nhan 1 Thuong md (NO) | X0

2 PB2 Nt nhén 2 Thuong mé (NO) | X1

3 | swi Cong tic 1 Thudng mé (NO) | X10

4 | SW2 Cong tac 2 Thudng mé (NO) | X11

5 | Estop Nut dimg khan cap | Thuong mo (NO) | X17
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b) Pdu néi cac thiét bi ngd ra trén PLC

TT | Ky hiéu | Tén thiétbi | Dién ap | Dia chi ngo ra trén PLC
1 L1 Peén 1 24VvDC | YO

2 L2 Peén 2 24vDC | Y1

3 L3 Pen 3 24vDC | Y10

4 L4 Pen 4 24VvDC | Y11

5 L5 Peén 5 24vDC | Y17

2. So do ddu noi PLC DVP-32ES
4 | e [24G]s/sIx10l x11Ix12]X13] xX14]X15]xX16]X17]

« Foa xolxiIxeIxalxa x5 Ixe]lXx7

15|
Ll

DVP-32ES
{ AC Power IN, DC Signal IN )

0]lY1] o 4]lys5] » oly11] = 4]y15f =
colvy2|ysalci|lyely7zlczlrizlyizlcs Y16|Y1?|

So d6 ngd vao/ra trén PLC DVP-32ES

J.I L

100~-240VAC

SIS] X0 | X1 ] X2

[zafz4G]

EIPE I N il

The +24V supply output is rated at 0.4A from MPU. DO NOT connect external power supply to this
terminal. Moreover, it takes 5~7mA to drive each input point, so total of 100mA is needed for 16 input
points. As a result, the output loads of +24V should not exceeds 300mA.

So d6 d4u nbi ngudn va ngd vao trén PLC DVP-ES

Sink = Current flows
into the common
terminal S/S

Source = Current
flows out of the
common terminal S/S

So dd dau ndi ngd vao kiéu Sink/Source trén PLC DVP-ES
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Surge absorbing diode: increases relay contact life

Emergency stop: use an external switch

Fuse: use the fuse with a 5~10A capacity at the common end of the output
contact to protect the output circuit.

Surge absorber: reduces noise on AC inductive loads

Unused terminal: do not connect

DC supply

Indicator: neon indicator

AC supply

Incandescent lamp (resistive loading)

B|0|e(Q|o]| 8|®| e8|

Mutually exclusive outputs: use external hardware interlocks, as well as
those in the PLC program, for maximum safety.

So db d4u ndi ngd ra role trén PLC DVP-ES

3. Dung cu
TT | TEN DUNG CU SO LUONG | CONG DUNG
1 | Kim cat 1 Cit day dién
2 | Kim tudt day 1 Tubt day dién
3 | Tudc no vit dep 1 Vin dc vit
4 Tubc no vit 4 chau 1 Vin de vit
5 |VOM 1 Do kiém
4. Pdu néi ngd vao PLC
a) So' @6 dau néi ngd vao kiéu Source
T
220VAC
N o———o0
+24V ¢
24G O
SIS o—
X0 o / ¢ PB1
X1 o - ¢ PB2
X10 ¢ - > SW1
X11 ¢ _ o SW2
X17 ] s 0 Estop

b) Pau day: Dua vao so dd dau ndi tién hanh dau day.

¢) Kiém tra

Sau khi d4u néi xong, dung dong hé VOM chinh vé thang do dién tro (Rx10
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hoic Rx100) va tién hanh kiém tra nhu sau: Pt 2 que do cia VOM vao 2 dau day
ngudn tirng mach ngd vao, thay doi trang thai thiét bi va quan sat; néu kim dong
hd thay doi va chi thi gia tri dién tré bat ky thi mach dwoc thdng tét; néu kim chi
R = o, ¢b dinh 1 que do tai 1 diém dau day ngudn, que do con lai di chuyén dén
cac diém ndi, tai diém do nao c6 R = oo thi tai diém d6 c6 sy c¢b, néu day dut thi
thay day, néu tiép diém khong tiép xuc thi sira chira lai tiép diém.

d) Van hanh khong tai

Sau khi kiém tra cac diéu kién vé& an toan di dam bao, tién hanh cip ngudn
dién dé van hanh khong tai, quan sat va ghi nhan két qua vao bang sau.

TT | TEN HOAT PONG TEN THIET BI TINH TRANG THIET BI
1 | MoéCB Dén nguon PLC sang | O C6 O Khong
2 | Nhan nit PB1 Peén X0 sang 0 Co O Khong
3 | Nhanat PB1 Deén X0 tat aco O Khéng
4 | Nhan nut PB2 Dén X1 sing aco O Khéng
5 | Nha nat PB2 Peén X1 tat aco O Khéng
6 | Xoay SW1 cung chiéu KbH Pén X10 sang acé O Khéng
7 | Xoay SW1 nguoc chiéu KPH | Bén X10 tat OcCo O Khéng
8 | Xoay SW2 cuing chiéu KPH Dén X11 sang aco O Khéng
9 | Xoay SW2 nguoc chiéu KPH | Pén X11 tat 0Oco O Khéng
10 | Nhan nat Estop Pén X17 sang 0 Cco O Khong
11 | Nha nat Estop Peén X17 tit adco O Khéng

Panh gia két qua:

5. Ddu néi ngd ra PLC

a) So' d6 diu ndi ngd ra

24VDC

S H

L1
YO0 O >

L2
Y1 O >
C2 —0

L3
Y10 O >

L4
Y11 O >
C3 0

L5
Y17 ] O
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b) Pau ndi: Dua vao so dd ddu ndi tién hanh dau day

¢) Kiém tra

Sau khi d4u ndi xong, dung déng hd VOM chinh vé thang do dién tré (Rx10
hoic Rx100) va tién hanh kiém tra nhu sau: it 2 que do cia VOM vao 2 dau day
ngudn tirng mach ngd ra néu kim ddng ho thay do6i va chi thi gia tri dién tro cua
béng dén thi mach duoc thong tét; néu kim chi R = oo, ¢ dinh 1 que do tai 1 diém
dau day ngudn, que do con lai di chuyén dén cac diém néi, tai diém do nao c6 R =
oo thi tai diém d6 co su b, néu day dut thi thay day, néu tiép diém khong tiép xuc
thi stra chira lai tiép diém.

d) Van hanh co tai

Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cip ngudn
dién @é van hanh c6 tai, quan sét, lang nghe va ghi nhan két qua vao bang sau.

TT | TEN HOAT PONG TEN THIET BI TINH TRANG THIET BI
1 |MsCB Pén ngudn PLC sang | OO C6 O Khéng
2 | Nhan nit PB1 Dén L1 sang aco O Khéng
3 | Nhanat PB1 Peén L1 tat aco O Khéng
4 | Nhan nat PB2 Pén L2 sang 0 Co 0 Khéng
5 | Nha nat PB2 Dén L2 tat Océ O Khéng
6 | Xoay SW1 cling chiéu KPH Pén L3 sang 0 Cco O Khong
7 | Xoay SW1 nguoc chiéu KPH | Pén L3 tit Oco O Khéng
8 | Xoay SW2 cuing chiéu KPH Dén L4 sang aco O Khéng
9 | Xoay SW2 nguoc chiéu KPH | Dén L4 tat O cCé O Khéng
10 | Nhan nat Estop Pén L5 sang adco O Khéng
11 | Nha nat Estop Peén L5 tat aco O Khéng

Panh gia két qua:

I11. Bai tap van dung
1. Pau ndi cac thiét bj ngd vao/ra trén PLC;

Cho trwoc chwong trinh PLC
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Y3 o)

— [ Y4 )
—>|ﬂ? [ 13 )
—>|<1T [ 714 ]
w16
— [l ]
a) Pdu nai cac thiét bj ngd vao trén PLC kiéu Sink
TT | Kyhi¢u | Tén thiét bi Loai tiép diém Dia chi ngd vao trén PLC
1 PB1 Nt nhan 1 Thuong md (NO) | X3
2 PB2 Nt nhéan 2 Thudng mé (NO) | X4
3 | swi Cong tac 1 Thudong mo (NO) | X13
4 | SW2 Cong tac 2 Thuong mo (NO) | X14
5 Estop Nut dimg khan cap | Thuong mo (NO) | X16
b) Pdu néi cac thiét bi ngd ra trén PLC
TT | Kyhiéu | Ténthiétbi | Piénéap | Dia chingd ra trén PLC
1 (L1 Peén | 5vDC | Y3
2 | L2 Pén 2 5VvDC | Y4
3 |L3 Pén 3 24VDC | Y13
4 | L4 Dén 4 24VDC | Y14
5 |L5 Peén 5 24VDC | Y16

2. Cho truée chuong trinh PLC

B)

w7
I

—}

w0
—

Mi
—'t

1 =10
I} 1 /1

M1
I

“10 =1
I

w10
I

*1 #1
L

10
1 /1

M11
L
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a) Pdu néi cac thiét bj ngd vao trén PLC kiéu Sink hogc Source

TT | Kyhiéu | Tén thiét bi Loai tiép diém Dia chi ngd vao trén PLC
1 | Start Nut nhan Start Thuong mé (NO) | X0
2 PB1 Nt nhén 1 Thudng mé (NO) | X1
3 PB2 Nt nhén 2 Thudng mé (NO) | X10
4 PB3 Nt nhan 3 Thudng mé (NO) | X11
5 | Estop Nut ding khan cap | Thuong mo (NO) | X17
b) Pdu néi cac thiét bi ngd ra trén PLC
TT | Ky hiéu | Tén thiétbi | Dién ap | Dia chi ngo ra trén PLC
1 |1 Pén 1 24VDC | YO
2 |L2 bén 2 5vDC | Y4
3 |[L3 Pén 3 5VvDC | Y11
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CHUONG 7: THU'C HANH PAU NOI, LAP TRINH PIEU KHIEN

PEN TiN HIEU BANG PLC

I. Muc tiéu
1. Kién thac:
- Poc duogce so dd dau ndi PLC DVP-32ES;

- Trinh bay dugc bién phéap an toan dién khi thuc hién bai thuc hanh;

- M6 ta duoc nguyén ly, cau tao va cong dung cua hé théng can lap rap;

- Trinh bay duoc céng dung va cach sir dung cac dung cu thao lip;

- Trinh bay duoc quy trinh kiém tra cac thiét bi co khi va thiét bi dién cua

may sau khi bao tri.
2. Ky nang:

- Lap duoc so db ngd vao/ra trén PLC DVP-32ES:

- Nhan biét va lya chon dung céac loai dung cu, thiét bi va vat tu cho qua

trinh 14p rap:

- Kiém tra duogc cac dang sai hong, nguyén nhan va cach khic phuc khi lap

rap;

- Lap rap duoc hé thong dat yéu cau ky thuat va ning suat;
- Van hanh va xu ly duoc 15i khi thyc hién bai thuc hanh;
- Van dung duoc quy tac an toan khi thyc hién bai thuc hanh.

Il. Trinh tw thyc hién

*Luwu y: Ly thuyét lién quan bai hoc
Timer trén PLC Delta:

- Cl phap: TMR T* K*

o Vi T*: 1a dia chi thanh ghi dac bi¢t cua Timer

64 Points

TO~T63 (100ms time base)

Timers Digital 63 Poink

T64~T126 (10ms time base, when M1028 is ON)

1 Points

o K la gié tri thoi gian nguoi ding mong mudn

T127 (1ms time base)

VD: Khi ngd vao X0 & trang thai On thi timer TO s& dém dén 100

Sau khi dém du 100 thi TO On lén 1

X0
F— TMR TO K100
0
10 sec
fe———|
I
x | ] Co
K100
present I
value 1
TO ] |
YO | |

o1



1. Nhiém vu

Cho truéc chwong trinh PLC

‘E Ladder Diagram Mode

] %0 1
— | {1 [ MO
MO
— | [ vo ]
7 MO M1 M2
— | /1 1/} LYl
[TMR T0 k10 |
T0 M2
— | 1/} [ M1
M1
— | vz o
[MR 11 K15 |
T T2
— | 1/} [ M2 )
M2
] | [ ¥3 ]
[THR Tz Kz |
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Yéu cau bai toan: Lap trinh diéu khién dén tin hiéu dudi bat theo thoi gian

ting dan.

a) Pdu noi cac thiét bj ngd vao trén PLC kiéu Source

TT | Kyhi¢u | Tén thiét bi Loai tiép diém Dia chi ngd vao trén PLC
1 PB1 Nt nhan 1 Thuong mé (NO) | X0
2 PB2 Nt nhéan 2 Thudng mé (NO) | X1
b) Pdu néi céc thiét bj ngd ra trén PLC

TT | Ky hiéu | Tén thiétbi | Dién ap | Dia chi ngd ra trén PLC

1 L1 Den Start 24VvDC | YO

2 L2 ben 1 24vDC | VY1

3 L3 beén 2 24VvDC | Y2

4 L4 bén 3 24vDC | VY3

2. So dé diu néi PLC DVP-32ES

15|
Ll

s/sIx1ol x11x12]x13| x14] x15] x16][X17]

+24V X0 I x1 I x2 | x3 x4 x5 | x6] X7

DVP-32ES
{ AC Power IN, DC Signal IN )

0] Y1
CO

« Tyalvs5 [ = Iyjolviil e 4Y1ﬂ_i_|:|_
v2|y3Jci]ve]|y7]c2]v12]y13]c3|ri6]yi7

So dd ngd vao/ra trén PLC DVP-32ES
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Pl

[
Ilil

100-240VAC | | T T
—LLInN[@®] Fzadz:c] EEEIEIES

204
v
% ¥L,. I B !

The +24V supply output is rated at 0.4A from MPU. DO NOT connect external power supply to this
terminal. Moreover, it takes 5~7mA to drive each input point, so total of 100mA is needed for 16 input

points. As a result, the output loads of +24V s

hould not exceeds 300mA.

So dd dau ndi ngudn va ngd vao trén PLC DVP-ES

24G

0 S/S

. % %5
X0

—1_X'1_1

+24V

’0 24G

| s/s

£ |

X0

=

So d6 d4u ndi ngd vao kiéu Sink trén PLC
DVP-ES

So d6 d4u ndi ngd vao kiéu Source trén PLC
DVP-ES

?W
/UP ZP|YO[Y1[Y2[Y3[Y4[Y5

Mc2 | MC1

®

%

CO|YO|Y1]Y2]| » |C1]|Y3|Y4]|Y5

,@f@

o off

-

@ .0 ©

@

T

So d6 dau ndi ngd ra dang transistor trén

So d6 dau ndi ngd ra dang relay trén PLC

PLC DVP-32ES DVP-32ES
3. Dung cu

TT | TEN DUNG CU SO LUONG | CONG DUNG

1 | Kim cat 1 Cat day dién

2 | Kim tuét day 1 Tuot day dién

3 | Tudc no vit dep 1 Vin dc vit

4 Tudc no vit 4 chau 1 Vin bc vit

5 | VOM 1 Po kiém
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4. Pdu néi ngd vao PLC

a) So' do dau ndi ngd vao kiéu Source

I
220VAC
N o———o0
+24V o
ov o—
SIS o—
X0 Q s © PB1
X1 T s o PB2

Két nbi ngd vao
b) Pau day: Dwa vao so d dau ndi tién hanh diu day.

¢) Kiém tra

Sau khi dau ndi xong, dung dong hd VOM chinh vé thang do dién tré (Rx10
hoic Rx100) va tién hanh kiém tra nhu sau: Pt 2 que do cia VOM vao 2 dau day
ngudn tirng mach ngd vao, thay doi trang thai thiét bi va quan sat; néu kim dong
ho thay doi va chi thi gia tri dién tro bat ky thi mach dwgc thdng tot; néu kim chi
R = o, ¢b dinh 1 que do tai 1 diém dau day ngudn, que do con lai di chuyén dén
cac diém ndi, tai diém do nao co6 R = oo thi tai diém do6 co sy ¢6, néu day dut thi
thay day, néu tiép diém khong tiép xuc thi sira chira lai tiép diém.

*Luwu y: Lubn kiém tra xem hai cyc 4m va duong hoic 2 cuyc ngudn DC va
ngudn AC c6 théng mach nhau hay khéng, néu kim chi R = o thi trong mach dau
nbi da co sy cb. Can phai chia nhé mach ra dé kiém tra tirng doan

d) Van hanh khoéng tai
Sau khi kiém tra cac diéu kién vé an toan da dam bao, tién hanh cdp ngudn
dién @é van hanh khong tai, quan séat va ghi nhan két qua vao bang sau.

TT | TEN HOAT PONG TEN THIET BI TINH TRANG THIET BI
1 | MoéCB Dén nguon PLC sang | O C6 O Khoéng
2 | Nhan nat PB1 Dén X0 sang O co O Khong
3 | Nhanat PB1 Peén X0 tat aco O Khéng
4 | Nhan nat PB2 DPén X1 sang aco O Khéng
5 | Nha nat PB2 Peén X1 tat adco O Khéng

Panh gia két qua:
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5. Pdu néi ngd ra PLC

a) So' d6 diau ndi ngd ra

o b |

Peén Start |

YO o X o
w4 R Pén 1
Y 4 R Dén 2
sl R pam3 |

Két ndi ngod ra

1%

O

b) Pau noi: Dya vao so d6 dau ndi tién hanh dau day

¢) Kiém tra

Sau khi d4u néi xong, dung dong hd VOM chinh vé thang do dién tro (Rx10
hoic Rx100) va tién hanh kiém tra nhu sau: Dt 2 que do cia VOM vao 2 dau day
nguoén tirng mach ngd ra néu kim déng ho thay doi va chi thi gia tri dién tro cua
béng dén thi mach duoc thong tét; néu kim chi R = oo, ¢ dinh 1 que do tai 1 diém
dau day nguon, que do con lai di chuyén dén cac diém ndi, tai diém do nao co R =
oo thi tai diém d6 co su ¢b, néu day dut thi thay day, néu tiép diém khong tiép xuc
thi stra chira lai tiép diém.

*Lwu y: Ludn kiém tra xem hai cuc am va duong hoic 2 cuc ngudn DC va
nguén AC c6 théng mach nhau hay khdng, néu kim chi R = oo thi trong mach dau
néi di cé sy cb. Can phai chia nho mach ra dé kiém tra tirng doan.

d) Véan hanh co tai

Sau khi kiém tra cac diéu kién vé an toan dia dam bao, tién hanh cip ngudn
dién dé van hanh co tai, quan sat, ling nghe va ghi nhan két qua vao bang sau.

TT | TEN HOAT PONG TEN THIET BI TINH TRANG THIET BI
1 | M6CB Pén ngudn PLC sang | OO C6 O Khéng
ben L1 (Y0) séng O cCo 0O Khéng
Pén L1 (Y1) tat aOco O Khéng
bén L2 (Y2) sang Oco [0 Khoéng
L Peén L2 (Y2) tat aco 0 Khéng
2 | Nhan ndt PB1 Peén L3 sang 0Co 0 Khong
Peén L3 tat 0 Co O Khong
Deén L4 sang O cCé 0 Khéng
Peén L4 tat adco O Khéng
10 | Nhan nat PB2 Pén L5 sang aco 0 Khéng
11 | Nha nat PB2 Peén L5 tat 0co O Khéng
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Panh gia két qua:
I11. Bai tap van dung
Bai 1: Viét chuong trinh cho mach diéu khién tuan tu khoi dong bang tay voi yéu
cau
Mach nay cé cac trang thai nhu sau:
e X0 dung dé dirng hé théng.
e Khinhan X1 thi dén 1 sang va ty duy tri.
e Khinhan X2 thi dén 2 sang va ty duy tri.
e Khi nhan X3 thi dén 3 sang va tu duy tri.

Bai 2: Viét chuong trinh cho mach tu dong dong tuan tu véi yéu cau
e Mach nay chi c6 mot nit nhan X0 dung dé khoi dong mach.
e Khi nhan X0 thi Y4=1 va sau thoi gian 5s thi role thoi gian tac dong lam
cho ngd ra Y5=1, sau 8s nira thi role thoi gian lam cho Y4=0 mach ngung
hoat dong.
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Bai 3: Cho trude chuong trinh PLC

[ 1

—

— |

o 1
—
— 1/
—
—
—

_|MDI IM‘II
—
By
—

a) Pdu noi cac thiét bi ngd vao trén PLC kiéu Sink hogc Source

TT | Kyhi¢u | Tén thiét bi Loai tiép diém Dia chi ngd vao trén PLC
1 Start Nt nhan Start Thuong mé (NO) | X0
2 PB1 Nt nhén 1 Thudng mé (NO) | X1
3 PB2 Nt nhén 2 Thuong md (NO) | X10
4 | PB3 Nt nhan 3 Thudng mé (NO) | X11
5 | Estop Nut ding khan cap | Thuong mo (NO) | X17
b) Pdu néi céc thiét bi ngd ra trén PLC
TT | Ky hiéu | Tén thiétbi | Dién ap | Dia chi ngd ra trén PLC
1 (L1 Pén 1 24VDC | YO
2 | L2 Pén 2 5VDC | Y4
3 |L3 Pén 3 5vDC | Y11
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CHUONG 8: THUC HANH PAU NOI, LAP TRINH PIEU KHIEN HE
THONG TRUYEN PONG CO KHi BANG PLC

I. Muc tiéu
1. Kién thac:
- Poc duge so d¢6 ddu ndi PLC DVP-32ES;
- Trinh bay dugc bién phéap an toan dién khi thuc hién bai thuc hanh;
- Trinh bay duoc quy trinh hoat dong mot hé théng truyén dong co khi;
- Phan tich dwgc Ivu @b giai thuat chuong trinh diéu khién;
- Trinh bay duogc phuwong phap xay dung chuong trinh diéu khién.
2. Ky ndng:
- Lap dugc so d6 ngd vao/ra trén PLC DVP-32ES;
- Sir dung duoc cac dung cu dau ndi, do kiém thuc hién bai thuc hanh;
- Dau ndi va kiém tra duoc cac so dd mach;
- Lap duoc luu db giai thuat cho hé théng;
- Lap duoc chuong trinh diéu khién;
- Van hanh va xu ly duoc 15i khi thyc hién bai thuc hanh;
- Van dung duoc quy tac an toan khi thyc hién bai thuc hanh.
Il. Trinh tw thgc hién
1. Nhiém vu

- Pau ndi, lap trinh diéu khién hé théng truyén dong co khi bang PLC
théng qua khi cu dién.

a) Pdu nai cac thiét bj ngd vao trén PLC kiéu Source

TT | Kyhi¢u | Tén thiét bi Loai tiép diém Dia chi ngd vao trén PLC
1 | Thuan | Natnhén | Thuong mé (NO) | X0
2 | Nghich | Nt nhan 2 Thudng mo (NO) | X1
3 | Ding Nt nhéan 2 Thudong mo (NO) | X2

b) Pdu néi céc thiét bj ngd ra trén PLC

TT | Ky hiéu | Tén thiétbi | Dién ap | Dia chi ngd ra trén PLC
1 KT Contactor 1 | 220VAC | YO

2 KN Contactor 2 | 220VAC | Y1
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2. So dé diu noi PLC DVP-32ES

) | o |24G]s/s]x10] X11Ix12]x13IX14] X15] X161X171
o bFoa xol xaxeIx3alxalxs Ixel xz
1]
DVP-32ES
{ AC Power IN, DC Signal IN )
0] Y1
Co

100~-240VAC

So d6 ngd vao/ra trén PLC DVP-32ES

« T yalY5 [ = Iyjo[yiil e 4Y1ﬂ_'|'_q_
v2| v3fci]ys]y7lc2]y12]y13fc3]ri6]y17

L[ N[0}

J.I L

HE K S B2
" +
L1

5V
The +24V supply output is rated at 0.4A from MPU

e
. DO NOT connect external power supply to this
terminal. Moreover, it takes 5~7mA to drive each input point, so total of 100mA is needed for 16 input
points. As a result, the output loads of +24V should not exceeds 300mA.
So d6 d4u ndi ngudn va ngd vao trén PLC DVP-ES
Sink = Current flows Source = Current
into the common flows out of the
terminal S/S common terminal S/S
So d6 dau ndi ngd vao kiéu Sink/Source trén PLC DVP-ES
5 (® Surge absorbing diode: increases relay contact life
W% /,<§// / / 7 @ Emergency stop: use an external switch
® Colvolile ICTve Vs Ve IVIPZ [ Fuse: use the fuse with a 5~10A capacity at the common end of the output
_,_—*’-"-"—‘7‘0—‘ : contact to protect the output circuit.
T ® @EE ®® @ Surge absorber: reduces noise on AC inductive loads
_L ©e ’_@ ® Unused terminal: do not connect
T L\ | T ® DC supply
@ e ® @ Indicator: neon indicator
T® ® AC supply
® Incandescent lamp (resistive loading)
@ Mutually exclusive outputs: use external hardware interlocks, as well as
those in the PLC program, for maximum safety.
So db d4u ndi ngd ra role trén PLC DVP-ES
3. Ldp so do nguyén ly
a) Nguyén ly hoat dgng:

Khi déng cau dao dién, hé théng van chua hoat dong. Mach dién van sé&
trong trang thai cho, dén bao ngudn PLC s& sang.

Khi nhian nat Thuan, PLC nhan tin hiéu va xuét tin hiéu output cho phép
cudn day cong tic to KT co dién va khi do dong co s& duoc théng mach véi ludi
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dién ba pha va bat dau chay theo chiéu thuan. NGt Nghich s& khéng c6 tac dung
trong khi dong co dang chay theo chiéu thuan

Khi nhin nat Nghich, PLC nhan tin hiéu va xuét tin hiéu output cho phép
cudn day cong tic to KN cé dién va khi d6 dong co s& dugc thong mach véi luéi
dién ba pha va bat dau chay theo chiéu nghich. NGt Thuan s& khéng c6 tac dung
trong khi dong co dang chay theo chiéu nghich.

DPong co s& ngrng lai khi nhan nat dung.

L1

LN

L2

L3

)

1T

Thuén |4 Nghich -4 Dirng

][] couch

o
KT\’

LIN}—{24VIGND; sis] xo [ xa [ x

bl
% J } N, KN Delta DVP-32ES

. KT|KN
| |

So d6 dau ndi day chiéu khién dong co 3 pha

b) Thiét bi sir dung trén so d6

TT | TEN THIET BI SO LUQNG | CONG DUNG

1 | Cau dao dién 1 Dong ngit mach dién

2 | DBong co 3 pha 1 Van hanh bang tai

3 | PLC DVP32ES 1 Lap trinh, diéu khién

4 | Khoi dong ti 5 Pong ngit diéu khién dong
co 3 pha

5 | NGt nhan 3 Truyén tin hiéu cho PLC

6 | Day dién

¢) Lwu d6 giai thuat

Start

N
N utz'ihluan> <Nut:‘l;h1uan> <N ut:N:glh!ch

D S o

KT=1 KT=0 KN=1
KN=0 KN=0 KT=0

Y
End




d) Chwong trinh diéu khién

=0 =2 141
— Lo
0
—
®1 R (]
— | 1/} 1/} [ M1
k1
—
0
— | [ o ]
r1
— | L
END
4. Dung cu
TT | TEN DUNG CU SO LUONG | CONG DUNG
1 | Kim cat 1 Cat day dién
2 | Kim tudt day 1 Tubt day dién
3 Tudc no vit dep 1 Vin dc vit
4 | Tudc no vit 4 chau 1 Vin dc vit
5 | VOM 1 Po kiém
5. Pdu noi ngd vao PLC
a) So' do dau ndi ngd vao kiéu Source
L (l\—o
220VAC
N ———0
+24V
24G T_
SIS %
X0 { > Thuén
X1 { » Nghich
X2 JI © Dung

b) Pau day: Dua vao so dd dau ndi tién hanh dau day.

¢) Kiém tra

Sau khi dau ndi xong, dung dong hd VOM chinh vé thang do dién tré (Rx10
hoic Rx100) va tién hanh kiém tra nhu sau: Pt 2 que do cia VOM vao 2 dau day
ngudn tirng mach ngd vao, thay doi trang thai thiét bi va quan sat; néu kim dong
ho thay doi va chi thi gia tri dién tro bat ky thi mach dwogc thdng tét; néu kim chi
R = o, ¢b dinh 1 que do tai 1 diém dau day nguodn, que do con lai di chuyén dén
cac diém ndi, tai diém do nao co6 R = oo thi tai diém d6 c6 sy cb, néu day dut thi
thay day, néu tiép diém khong tiép xuc thi sira chira lai tiép diém.
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d) Van hanh khong tai
Sau khi kiém tra cac diéu kién vé& an toan di dam bao, tién hanh cip ngudn
dién dé van hanh khong tai, quan sat va ghi nhan két qua vao bang sau.

TT | TEN HOAT PONG TEN THIET BI TINH TRANG THIET BI
1 |MsCB Pén ngudn PLC sang | O CO O Khéng
2 | Nhan nGt Thuan DPén X0 sang acé O Khéng
3 | Nha nat Thuan Dén X0 tat 0 Co O Khong
4 | Nhan nat Nghich Pén X1 sang 0 Co O Khong
5 | Nha nGt Nghich Pén X1 tat 0 Co O Khong
6 | Nhan nat Dung Pén X10 sang Océ O Khéng
7 | Nha nat Dung Pén X10 tat acé O Khéng

Panh gia két qua:

6. Pdu noi ngd ra PLC

a) So do diu ndi ngd ra

l 220VAC
()
CO )
\e/ KT
YO 9 O
KN
Y1 T O

b) Pau ndi: Dya vao so d6 dau ndi tién hanh diu day

¢) Kiém tra

Sau khi dau ndi xong, dung dong hd VOM chinh vé thang do dién tro (Rx10
hoic Rx100) va tién hanh kiém tra nhu sau: Pit 2 que do cia VOM vao 2 dau day
ngudn tirng mach ngd ra néu kim ddéng ho thay ddi va chi thi gié tri dién tro cua
bong dén thi mach duogc théng tét; néu kim chi R = oo, ¢ dinh 1 que do tai 1 diém
dau day ngudn, que do con lai di chuyén dén cac diém néi, tai diém do ndo c6 R =
oo thi tai diém d6 c6 su cd, néu day dat thi thay day, néu tiép diém khong tiép xuc
thi sira chira lai tiép diém.

d) Van hanh co tai

Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cip ngudn
dién dé van hanh co tai, quan sat, ling nghe va ghi nhan két qua vao bang sau.
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TT | TEN HOAT PONG TEN THIET BI TINH TRANG THIET BI
1 |MoCB Pén nguon PLC sang | O C6 O Khong
2 | Nhan nat Thuan Cudn day KT hut acé O Khéng
3 | Nha nat Thuan Cudn day KT nha Oco [0 Khong
4 | Nhan nat Nghich Cudn day KN hut 0 Co O Khong
5 | Nha nat Nghich Cuon day KN nha O cé O Khéng
6 | Nhan nat Dirng Cudn day KT/KN nha | O C6 O Khong

Panh gia két qua:

I11. Bai tap van dung

1. Thuc hién lai noi dung bai hoc ¢ trén.
2. Tuwong tu bai 1, hoc vién sé& lap trinh dau ndi diéu khién hé théng co dién
nhung thay vi str dung PLC diéu khién céac khi cy dién thi hoc vién sé& sir
dung PLC dé diéu khién bién tan.
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CHUONG 9: THUC HANH PAU NOI, LAP TRINH PIEU KHIEN HE
THONG TRUYEN PONG KHI NEN, THUY LUC BANG PLC

I. Muc tiéu

1. Kién thac:
- Poc dugce so 6 ddu néi PLC DVP-32ES;
- Trinh bay duoc bién phap an toan dién khi thyc hién bai thuc hanh;
- Trinh bay duoc quy trinh hoat dong mot hé théng truyén dong khi nén;
- Phan tich dugc luu d6 giai thuat chuong trinh diéu khién;
- Trinh bay duoc phuong phap xay dung chuong trinh diéu khién;
- Trinh bay duoc nguyén |y hoat dong cua hé thdng truyén dong khi nén.

2. Ky ndng:
- Lap duoc so d¢6 ngd vao/ra trén PLC DVP-32ES;
- Lap duogc luu dd giai thuat cho hé théng;
- Lap dugc chuong trinh diéu khién;
- Lap duoc danh sach khi cu dién, dung cu dung du ndi, do kiém tin hiéu
cam bién;
- Sir dung duoc cac dung cu dau ndi, do kiém thuc hién bai thuc hanh;
- Pau ndi va kiém tra dugc cac so dd mach;
- Van hanh va xu ly duoc 18i khi thyc hién bai thuc hanh;
- Van dung duoc quy tic an toan khi thuc hién bai thyc hanh.

I1. Trinh tyw thwc hién
1. Nhiém vu

- P4u ndi, lap trinh diéu khién hé thdng truyén dong khi nén bing

) ANHE THONG CODIENTU | ',1' ‘ .
|
HIE
LTA /

DETAL

o

4
%

Hinh 1: M6 hinh hé thng truyén dong bang khi nén
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Biéu d6 trang thai:

Nhip thye hién 1 4 5=1
S2 | start
Xy lanh A
S1 |
l=
S4
Xy lanh B
S3
-

Lwu do giai thuat:

End

Xylanh 2_Y2=0
Xylanh 2_Y3=1

ben StartY4=0

PbénStartY4=1
| Xylanh 1_Y0 =1
Xylanh 1_Y1=0

YES

v

Xylanh 1_Y0=0

T

YES

Xylanh 2_Y2 =1
Xylanh 2_Y3=0

Xylanh1_Y1=1

Y




Chwong trinh code mau:

X0 X5 M5
— | 1/l 1/l [ MO
MO
— —
MO X3 M2 M3 Ma
— | | /1 /1 /1 [ M1
M1}J
_|
M1 2 M3 Ma
— | | /1 /1 [ M2
M2
—
M2 X1 Ma
I [} 1/} [ M3
M3
—
M3 4
I | | [ M4
hid
—
hid K3
I | | [ M5
M0 W1
— | | | [ w0
2
— [ 1
W3
— | [ vz
hid
— | [ w2
W1
— | [ 4
M2
_|
M3
_|
W4
_|
EMD
a) Pau nai cac thiet bi ngd vao trén PLC kiéu Source
TT | Ky hi¢u | Tén thiét bi Loai ti€p diem Dia chi ngo vao trén PLC
1 PB1 Nut nhan 1 (Start) Thuong m¢ (NO) | X0
2 CB1 CTHT 1 Thuong m¢ (NO) | X1
3 CB2 CTHT 2 Thuong mo (NO) | X2
4 CB3 CTHT 3 Thuong mo (NO) | X3
5 CB4 CTHT 4 Thuong mo (NO) | X4
6 Estop Nut dung khan cap | Thuong m¢ (NO) | X5
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b) Pdu néi cac thiét bi ngd ra trén PLC

TT | Ky hiéu | Ténthiétbi | Piénap | Dia chingd ratrén PLC
1 /L Cudbnday 1 | 24VvDC | YO
2 |L2 Cudn day 2 |24VvDC |Y1
3 |L3 Cudn day 3 |24VDC | Y2
4 | L4 Cuodn day 4 |24vDC |Y3
5 |L5 DPén Start | 24VDC | Y4

2. So dé cAch diu néi PLC DVP-32ES

) | o [24G]s/S]x10] X11Ix12]x13I X14] X15] X161X171
o Foaa xol xaxeIx3alxalxs Ixel xz

] s |
Ll

DVP-32ES

{ AC Power IN, DC Signal IN )

0lvY1] = 4]yY5] = oly11] = 4]y15[ o
colvy2|ly3alcilye|ly7zlczlrizlyi3lca Y16|Y1?|

So d6 ngd vao/ra trén PLC DVP-32ES

Y

[] | T 11

100~240VAC

P

The +24V supply output is rated at 0.4A from MPU. DO NOT connect external power supply to this
terminal. Moreover, it takes 5~7mA to drive each input point, so total of 100mA is needed for 16 input
points. As a result, the output loads of +24V should not exceeds 300mA.

So d6 d4u nbi ngudn va ngd vao trén PLC DVP-ES

O

O

= ]

J X0 jj;

]
L

* +24V
|
o S/S
‘0 % %:f' S/S
X0

So d6 dau ndi ngd vao kiéu Sink trén PLC | So d6 d4u ndi ngd vao kiéu Source trén PLC
DVP-ES DVP-ES
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V/
’/W CO[YO[Y1[Y2[ » [C1[Y3[Y4]Y5
/UP ZP | YO|Y1|Y2|Y3|Y4]|Y5 @
® 1® '
MC2 | MC1 T ]—
So d6 d4u ndi ngd ra dang transistor trén So d6 d4u n6i ngd ra dang relay trén PLC
PLC DVP-32ES DVP-32ES
B @ Surge absorbing diode: increases relay contact life
////Mﬂ Z 7 @ Emergency stop: use an external switch
® Colvolile ICTve Vs Ve IVIPZ [ Fuse: use the fuse with a 5~10A capacity at the common end of the output
P P contact to protect the output circuit.
- ® L ® @ Surge absorber: reduces noise on AC inductive loads
i 0F 3 ®
i@ ©© = ® Unused terminal: do not connect
T L\ | T ® DC supply
@ @ Indicator: neon indicator
el ®
7 ® AC supply
@ — .
® _Incandescent lamp (resistive loading)
@ Mutually exclusive outputs: use external hardware interlocks, as well as
those in the PLC program, for maximum safety.
So dd d4u ndi ngd ra role trén PLC DVP-ES
3. Dung cu
TT | TEN DUNG CU SO LUONG | CONG DUNG
1 | Kim cat 1 Cat day dién
2 | Kim tuét day 1 Tudt day dién
3 Tubde no vit dep 1 Vian 6c vit
4 | Tudc no vit 4 chau 1 Vin dc vit
5 |VOM 1 Do kiém
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4. Pdu néi ngd vao PLC

a) So' do dau ndi ngd vao kiéu Source

I -

220VAC

: I
+24V
GND ::|
PB1

SIS
X0

CB1
X1

CB2
X2

CB3
X3

CB4
X4

Estop

T
X5 - )

b) Pau day: Dwa vao so dd dau ndi tién hanh diu day.

¢) Kiém tra

Sau khi dau ndi xong, dung dong h6 VOM chinh vé thang do dién tré (Rx10
hoic Rx100) va tién hanh kiém tra nhu sau: Pt 2 que do cia VOM vao 2 dau day
ngudn tirng mach ngd vao, thay doi trang thai thiét bi va quan sat; néu kim dong
ho thay doi va chi thi gia tri dién tro bat ky thi mach dwogc thdng tot; néu kim chi
R = o, ¢b dinh 1 que do tai 1 diém dau day ngudn, que do con lai di chuyén dén
cac diém néi, tai diém do nao co6 R = oo thi tai diém do6 co sy ¢6, néu day dut thi
thay day, néu tiép diém khong tiép xuc thi sira chira lai tiép diém.

*Luwu y: Lubn kiém tra xem hai cyc 4m va duong hoic 2 cuyc ngudn DC va
ngudn AC c6 théng mach nhau hay khéng, néu kim chi R = o thi trong mach dau
nbi da co sy cb. Can phai chia nho mach ra dé kiém tra tirng doan

d) Van hanh khong tai

Sau khi kiém tra cac diéu kién vé an toan da dam bao, tién hanh cidp ngudn
dién dé van hanh khong tai, quan sat va ghi nhan két qua vao bang sau.

TT | TEN HOAT PONG TEN THIET BI TINH TRANG THIET BI
1 | MoéCB Dén nguon PLC sang | O C6 O Khoéng
2 | Nhan nat PB1 Dén X0 sang O co O Khong
3 | Nhanat PB1 Peén X0 tat aco 0 Khéng
4 | Nhan CTHT1 DPén X1 sang aco O Khéng
5 | Nha CTHT1 Peén X1 tat aco O Khéng
6 | Nhan CTHT2 Peén X2 séng Océ O Khéng
7 | Nha CTHT2 Peén X2 tat adco O Khéng
8 | Nhan CTHT3 Peén X3 sang aco O Khéng
9 | NhaCTHT3 Pén X3 tat acé O Khéng
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10 | Nhan CTHT4 Peén X4 sang 0 Co O Khong
11 | Nha CTHT4 Dén X4 tat 0 Co O Khong
12 | Nhan nuat Estop DPén X17 sang acé O Khéng
13 | Nha nat Estop Pén X17 tat acé O Khéng

Panh gia két qua:

5. Pdu noi ngd ra PLC

a) So' @6 ddu ndi ngd ra 24vDC
o b —
L1
YO0 {()—o
L2
Y1 O—
L3
Y2 O—
L4
Y3 O—o
Cl o SH—
L5
Y4 T O

b) Pau ndi: Dya vao so d6 dau ndi tién hanh ddu day

¢) Kiém tra

Sau khi dau ndi xong, dung dong hd VOM chinh vé thang do dién tré (Rx10
hoic Rx100) va tién hanh kiém tra nhu sau: Pt 2 que do cia VOM vao 2 dau day
ngudn tirng mach ngd ra néu kim ddéng ho thay ddi va chi thi gié tri dién tro cua
bong dén thi mach duogc théng tét; néu kim chi R = oo, ¢ dinh 1 que do tai 1 diém
dau day ngudn, que do con lai di chuyén dén cac diém ndi, tai diém do nao cO R =
oo thi tai diém d6 c6 su ¢b, néu day dut thi thay day, néu tiép diém khong tiép xdc
thi sira chira lai tiép diém.

*Lwu y: Ludn kiém tra xem hai cuyc am va duong hoic 2 cuc ngudn DC va
ngudn AC c6 théng mach nhau hay khéng, néu kim chi R = o thi trong mach dau
nbi da co sy cb. Can phai chia nho mach ra dé kiém tra tirg doan.

d) Van hanh co tai

Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cip ngudn
dién dé van hanh c6 tai, quan sat, l1ing nghe va ghi nhan két qua vao bang sau.
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TT | TEN HOAT PONG TEN THIET BI TINH TRANG THIET BI
1 |MoCB Pén nguon PLC sang | O C6 O Khong
2 | Nhan nat PB1 Dén Start sang acé O Khéng
Dua trén luu d6 giai thuat, quan sat cac hoat dong cua mé hinh
CB3 séang ) A
3 Xylanh 1 di ra Xylanh 1 O cCo O Khéng
CB2 sang , A
4 Xylanh 1 di vao Xylanh 1 O cCo O Khéng
CB1 sang ) .
5 Xylanh 2 di ra Xylanh 2 co [0 Khong
CB4 sang ) A
6 Xylanh 2 di vao Xylanh 2 O cCo O Khéng
7 | Nhan nat Estop Pén Start tat aOco O Khéng

Panh gia két qua:
I11. Bai tap van dung
1. Thuc hién lai bai giang & trén theo quy luat chuyén dong nhu sau:

1 | 2 01 3 W 4 IV 5=
1
S2
A
. S2 S4 s1
. J s1
1 sS4
B
0 S3
A
o S3

2. Tuong tu bai 1, anh/chi hiy ddu ndi, 1ap trinh diéu khién hé thong truyén
dong khi nén bang PLC dua theo quy trinh hoat dong bén dudi.

XI'LANH A M w
L bS1
sS4
XI LANH B M N
S3
ZEENEE)
XI LANH C

S2

S5
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CHUONG 10: THUC HANH LAP PAT HE THONG CO PIEN TU

I. Muc tiéu
1. Kién theec:
- Poc dugc so dd mach diéu khién caa mot hé thong co dién ti;
- Trinh bay duoc bién phap an toan dién khi thyc hién bai thuc hanh;
- Trinh bay duoc quy trinh hoat dong mot hé théng co dién tu;
2. Ky ndng:
- Lap duoc danh sach khi cu dién, dung cu dung diu ndi, do kiém tin hiéu
cam bién;
- Sir dung duoc cac dung cu dau ndi, do kiém thuc hién bai thuc hanh;
- Pau ndi va kiém tra dugc cac so dd mach;
- Van hanh va xu 1y duoc 16i khi thuc hién bai thyuc hanh;
- Van dung duoc quy tic an toan khi thuc hién bai thyc hanh.
I1. Trinh tw thywc hién
1. Nhiém vu

- P4u ndi, lap dat hé thong co dién ti.

2. Lap so do nguyén ly
Dung phan mém Festo Fluidsim 4.2 1ap, md phong va kiém tra so d6 nguyén ly.
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4 2 4 2
LY. T;l 1 WEIH
L) &

5 1 3 5 1 3

3

24V

a) Nguyén ly hoat dong:

Khi déng cau dao dién, dong co bing tai van chua hoat dong, mach dién
dang & trang théi cho.

Khi nhan nat Start, cuon day cong tic to K1 co dién; dong thoi dén bao
RUN cé dién; tiép diém thuong mé K1 dong lai duy tri cho mach diéu khién va
ddng thoi ndi dong co vao ludi dién, dong co bang tai bat dau lam viéc.

Khi c6 tin hiéu cam bién (S1 hodc S2) thi cudn day sé& kich dién cho van
d40 chiéu 5/2 va xilanh twong tng s& day hang ra khoi bang tai.

Khi nhan nat OFF, 1am mat dién mach diéu khién, céc tiép diém thuong mo
mach dong luc mé ra. Bdng co dugc loai ra khoi ludi dién va durng tu do.

b) Thiét bi sir dung trén so d6

TT | TEN THIET BI SO LUONG | CONG DUNG

1 | Cau dao dién 1 Poéng ngat mach dién
2 | bong co bang tai 1 Van hanh bang tai

3 | ben bao 1 Béo trang thai

4 | Cam bién hong ngoai 1 Nhén biét c6 vat

5 | Cam bién tur 1 Nhén biét vat kim loai
6 | NGt nhan 2 Mo, dung dong co

7 | Day di¢n
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Thiét bi thuc té (anh minh hoa)
3. Pdu néi mach diéu khién

a) So do lap dat
Lap so d6 lip dit nhu hinh v&:

24V oV
PO
Lﬂ 4].
Lot

So d6 dau ndi thiét bi (anh minh hoa)

74



b) Dung cu

TT | TEN DUNG CU SO LUONG | CONG DUNG
1 | Kimcit 1 Cit day dién

2 | Kim tudt day 1 Tudt day dién
3 | Tudc no vit dep 1 Vin dc vit

4 Tubc no vit 4 chau 1 Vin dc vit

5 | VOM 1 Do kiém

¢) Pau day: Dua vao so db nguyén ly tién hanh d4u day sao cho tdi thiéu nhat

c6 thé ma khong anh hudong dén su tac dong cia so do.

e I
Két qua dau ndi (anh minh hoa)

4. Kiém tra mach diéu khién

Sau khi d4u néi xong, dung dong hé VOM chinh vé thang do dién tro (Rx10
hoic Rx100) va tién hanh kiém tra nhu sau: Pit 2 que do cia VOM vao 2 dau day
nguon tirng mach ngd vao, thay dbi trang thai thiét bi va quan sat; néu kim dong
hé thay d6i va chi thi gia tri dién tré bat ky thi mach dwoc thdng tét; néu kim chi
R = o, ¢b dinh 1 que do tai 1 diém dau day ngudn, que do con lai di chuyén dén
cac diém ndi, tai diém do nao co6 R = o thi tai diém do co sy cb, néu day dut thi
thay day, néu tiép diém khong tiép xuc thi sira chira lai tiép diém.

*Luu y:

- Luén kiém tra xem hai cyc 4m va duong hodc 2 cyc ngudn DC va ngudn AC
c6 théng mach nhau hay khong, néu kim chi R = o thi trong mach ddu néi di co
sy ¢b. Can phai chia nho mach ra dé kiém tra tirng doan.

- Xac dinh k¥ thong sé k¥ thuat caa loai cam bién, xac dinh 1a loai PNP hay
NPN. Sau d6 kiém tra tin hiéu output cua cam bién cé dang theo loai PNP hay
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NPN hay khong bang cach cap ngudn cho cam bién va cho tin hiéu dién ap dau ra
cia cam bién.

5. Vén hanh khéng tdi

Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cép ngudn
dién dé van hanh khong tai, quan sét, lang nghe va ghi nhan két qua vao bang sau.

TT | TEN HOAT PONG | TEN THIET BI TINH TRANG THIET BI
1 |MoCB Dén ngudn sang O Cé [ Khong
o Dong co bang tai chay O cCo O Khong
2 | Nhan nut Start . : - -
e Pén RUN sang 0 Co O Khang
3 | Nha nit ON D(‘f)ng co bérrlg tai chay O C(? O Kh(:)ng
bén RUN sang 0 Coé O Khong
o, Pong co bang tai ngung | 0 C6 [ Khong
4 Nhan nat OFF - ; ) R
a Pén RUN tht 0 C6 O Khang
Cam bién tir nhan . ] R
5 -~ - en e Deén cam bién sang O Co O Khéng
tin hiéu
5 m = A n \ m A /n ] , ] R
6 f\:iaéu DIEN tr MALHN | ps ) cam bidn tht 0cé [ Khéng
Cam bién quang e ; A
7 et L n Dén cam bién sang O Cé [ Khong
nhan tin hiéu
Cam bién quang mat o ] R
g | M DIen QUANG MAt | 5 cam bidn tht O co [0 Khéng
tin hiéu

Panh gia két qua:

6. Kiém tra h¢ théng co di¢n tir

Khong mg CB, chinh VOM vé thang do dién tro (Rx10 hoic Rx100), lan luot
dat hai dau que do ciia VOM vao trude cac diém cua cudn tir trén van dao chiéu.
Néu kim bao gia tri dién tré cua cudn tir thi cudn tir caa van con hoat dong, nguoc
lai phai thao ra va kiém thu cudn tir trén van dao chiéu khac. Trong trudng hop 6
gia tri dién tro, ngudi thuc hién s& tiép tuc cip ngudn vao 2 cuc cua cudn tir trén
van théng qua tin hiéu cua cam bién. Néu VOM béo théng mach sau khi c6 tin
hiéu cam bién, thi cudn tir van hoat dong tét, nguoc lai can kiém tra lai cac duong
day trén mach.

Sau khi kiém tra cac thiét bi ¢éu hoat dong 6n dinh, ngudi thuc hién s& tiép tuc
do kiém hai ngudn am va duong c6 bi théng mach nhau hay khéng bang cach dua
2 que do cua VOM vao 2 cyc am dwong cuta ngudn, néu co gia tri dién tro thi
mach khong bi chap, trong truong hop kim chi R = oo, ta phai chia mach ra cac
doan dé kiém tra, stra chita: ¢ dinh 1 que do tai 1 diém, que do con lai di chuyén
dén cac diém ndi, tai diém do nao c6 R = oo thi tai diém d6 c6 su cb, néu day dut
thi thay day, néu tiép diém khong tiép xuc thi sira chira lai tiép diém.
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7. Van hanh co tai
Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cip nguon
dién dé van hanh c6 tai, quan sét, lang nghe va ghi nhan két qua vao bang sau.

TT | TEN HOAT PONG | TEN THIET BI | TINH TRANG THIET BI
1 | MoéCB Dén nguon sang | O CO O Khéng
L Dong co quay Oco [ Khong
2 | Nhan nat ON
e Dbeén Start sang OcCo [0 Khong
L bong co quay OcCo [0 Khong
3 | Nha nat ON
: Dbén Start sang O cCé O Khoéng
. Dong co dung O cCé O Khéng
4 | Nhann FF - ;
an ndt Pen Start it 0Co O Khong
g |Cambientirnhan -y hidia | OC6 O Khong
tin hiéu
6 E.aer: bien tr mattin | b 1divé | OC6 O] Khong
7 Ca[n b,len _unang Xylanh 2 di ra OcCé [ Khong
nhan tin hiéu
8 ﬁ;‘T"::f” quang mat | v nh2divé | 0Co [ Khong

Panh gia két qua:

I11. Bai tap van dung

1. Thuc hién lai bai giang o trén, dau néi, diéu khién hé théng co dién tur bang
nGt nhan ON/OFF.

2. Twong ty bai 1, sinh vién s& thyc hién ddu néi, diéu khién cac mé hinh hé
thong co dién tir ¢d san tai phong thi nghiém thuc hanh dudi sy giam sat cua giang
vién.
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CHUONG 11: THUC HANH LAP CHUONG TRINH PIEU KHIEN
HE THONG CO PIEN TU

I. Muc tiéu
1. Kién thac:
- Poc dugc so dd mach diéu khién caa mot hé thong co dién ti;
- Phan tich dugc Ivu @b giai thuat chuong trinh diéu khién;
- Trinh bay duoc phuong phap xay dung chuong trinh diéu khién;
- Trinh bay dugc bién phap an toan dién khi thyc hién bai thuc hanh;
- Trinh bay duoc quy trinh hoat dong mot hé théng co dién tu;
2. Ky ndng:
- Lap duoc so ¢ ngd vao/ra trén PLC;
- Lap duogc luu @b giai thuat cho hé théng;
- Lap dugc chuong trinh diéu khién;
- Lap duoc danh séach khi cu dién, dung cu dung dau ndi, do kiém tin hiéu
cam bién;
- Sir dung duoc cac dung cu dau ndi, do kiém thuc hién bai thuc hanh;
- P4u ndi va kiém tra dugc cac so dd mach;
- Van hanh va xu ly duoc 15i khi thyc hién bai thuc hanh;
- Van dung duoc quy tac an toan khi thyc hién bai thuc hanh.
Il. Trinh tw thyc hién
1. Nhiém vu

- Pau nbi, lap dat va viét chuong chinh diéu khién hé théng co dién

tur.

Hinh 2: M6 hinh hé théng co dién tir

78



a) Pdu néi cac thiét bj ngd vao trén PLC

TT | Kyhiéu | Tén thiét bi Loai tiép diém | Dia chi ngd vao trén PLC
1 PB1 Nut nhan 1 (Start) Thudng mo | X0
(NO)
2 CB1 Cam bién tir Thudng mo | X1
(NO)
3 CB2 Cam bién hong ngoai | Thuong mo | X2
(NO)
4 Estop Nut dimg khan cap Thuong mo | X3
(NO)

b) Pdu néi céc thiét bi ngd ra trén PLC

TT | Ky hiéu | Tén thiétbi | Dién ap | Dia chi ngo ra trén PLC
1 L1 Cuonday 1 |24VvDC | YO
2 L2 Cuonday2 |24VvDC |Y1
3 L3 Cuonday 3 |24VvDC | Y2
4 L4 Cuon day 4 |24VvDC | Y3
5 L5 Dén Start 24VvDC | Y4

2. So dé cdach diu noi PLC DVP-32ES

) | o [24G]s/S]x10] X11Ix12]x13I X14] X15] X161X171
o Foaa xol xaxeIx3alxalxs Ixel xz

] s |
Ll

DVP-32ES

{ AC Power IN, DC Signal IN )

0lv1] = 4]Y5] = oly11] = 4]y15[ =
coly2|ly3alcil|lyely7zlczlrizlyi3lca Y16|Y1?|

So dd ngd vao/ra trén PLC DVP-32ES

J.I L

[zafz4G] SEEEAES

DCiD 5V
L1

7 el

The +24V supply output is rated at 0.4A from MPU. DO NOT connect external power supply to this
terminal. Moreover, it takes 5~7mA to drive each input point, so total of 100mA is needed for 16 input
points. As a result, the output loads of +24V should not exceeds 300mA.

100~-240VAC

So d6 d4u nbi ngudn va ngd vao trén PLC DVP-ES
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+24V
24G o 24G
o
6 S/S
1 o =
X0 =
J X0
— )

So d6 dau ndi ngd vao kiéu Sink trén PLC | So d6 dau noi ngd vao kieu Source trén PLC

DVP-ES DVP-ES
%W 700 YO[Y1[Y2[ » [C1[Y3[Y4]Y5
UP|ZP[YO|Y1]|Y2]|Y3[Y4[Y5 @
® 1® '
@ _@ ol R ]
MC2 | MC1 T ]-
So d6 dau ndi ngd ra dang transistor trén So do dau ndi ngod ra dang relay trén PLC
PLC DVP-32ES DVP-32ES
” (@ Surge absorbing diode: increases relay contact life
// W @ Emergency stop: use an external switch
® colvolile ICiTve S Ve IVIPZ [ Fuse: use the fuse with a 5~10A capacity at the common end of the output
_,_—&—‘7‘0—l < - contact to protect the output circuit.
T ® @EE ®© @ Surge absorber: reduces noise on AC inductive loads
i© ® OO = ®  Unused terminal: do not connect
T L\ | T ® DC supply
@ @ Indicator: neon indicator
® ® ® AC suppl
@ upply : :
® _Incandescent lamp (resistive loading)
@ Mutually exclusive outputs: use external hardware interlocks, as well as
those in the PLC program, for maximum safety.

So d6 dau ndi ngd ra role trén PLC DVP-ES
3. Ldp so dé nguyén ly

a) Nguyén ly hoat d¢ng:

Khi déng cau dao dién, dong co bang tai van chwa hoat dong, mach dién
dang ¢ trang théi cho.

Khi nhdn nat Start, cudén day cong tic to K1 c6 dién; dong thoi dén bao
RUN c6 dién; tiép diém thuong mé K1 dong lai duy tri cho mach diéu khién va
dong thoi ndi dong co vao ludi dién, dong co bang tai bit dau lam viéc.

Sau khi bang tai bat dau van chuyén san pham di chuyén trén bang tai. Néu
san pham 1a kim loai thi cam bién tir s& phat hién duogc vat va gui tin hiéu vé cho
PLC lam bang tai ngung hoat dong va cho phép xylanh 1 di ra day hang ra khoi
bang tai. Sau 5s ké tir luc xylanh 1 bat dau di ra, thi PLC s& gui tiép 1 tin hiéu

80



ngit Y1 va kich Y2 dé cho phép xylanh 1 di vao. Sau 2s bang tai s& hoat dong lai
binh thuong.

Trong trudng hop vat di chuyén trén bing tai khong phai 1a kim loai thi
cam bién tir s& khong giri tin hiéu vé cho PLC va san pham sé tiép tuc di tiép téi vi
tri cam bién 2 (cam bién hdng ngoai). Khi cam bién hong ngoai phat hién ra vat thi
s& gui tin hiéu vé cho PLC lam bang tai ngung hoat dong va cho phép xylanh 2 di
ra day hang ra khoi bang tai. Sau 5s ké tir Iic xylanh 2 bat dau di ra, thi PLC sé&
gui tiép 1 tin hiéu ngat Y3 va kich Y4 dé cho phép xylanh 2 di vao. Sau 2s bing
tai sé hoat dong lai binh thuong.

Khi nhan nat OFF, 1am mat dién mach diéu khién, céc tiép diém thuong mo
mach dong luc mé ra. BPong co dugc loai ra khoi ludi dién va durng tu do.

b) Thiét bi sir dung trén so d6

TT | TEN THIET BI SO LUONG | CONG DUNG

1 Cau dao dién 1 Dong nge“it mach dién
2 | Dong co bang tai 1 Van hanh bang tai

3 | ben bao 1 Béo trang thai

4 | Cam bién hong ngoai 1 Nhan biét c6 vat

5 | Cam bién tur 1 Nhan biét vat kim loai
6 | NGt nhan 2 Mo, dimg dong co

7 | PLC DVP32ES 1 Lap trinh, diéu khién
8 | Day dién

Thiét bi thuc té (anh minh hoa)
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¢) Lwu do giai thuat

NO

Cam bién tir

YES

v

Bangtai=0
Xylanh 1_Y0 =0
Xylanh 1_Y1=1

Delay 5S

v

Xylanh'1 YO =1
Xylanh 1 Y1=0

NO

Delay 2s

Delay 2s

Bangtai=0
Xylanh 2_Y2 =0
Xylanh 2_Y3 =1

Delay 5S

v

d) Chwong trinh diéu khién

Xylanh 2_Y2=0
Xylanh 2_ Y3 =1




il ®3

— | /1 [ MO )
MO
—
MO 1 T0
I {1 /1 [ oM1o)
M1
-} [TME O K0 |
T0 T2
— {71 [ M2 )
M2
| [tMR 712 K20 |
2 T1
— | /1 [ M3 )
M3
- [MR T K50 |
T1 T3
— | 141 [ M4 )
d
L [tMR T3 ka0 |
MO M1 M2 M3 M4
— | /1 /1 1/} 1/} [ voo)
M1
— | (v
M2
— | L
M3
— | [ v3 ]
4
— | [ w4 )
END

4. Pdu néi mach diéu khién

a) So do lap dat
Lap so db lip dit nhu hinh vé:

CHU THIiCH MAU DAY
Day pha

D&y trung tinh
Ngudn 24V
GND

Delta DVP-32ES

So d6 dau ndi thiét bi (anh minh hoa)
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b) Dung cu

TT | TEN DUNG CU SO LUONG | CONG DUNG
1 | Kimcit 1 Cit day dién

2 | Kim tudt day 1 Tudt day dién
3 Tudc no vit dep 1 Vin dc vit

4 Tubc no vit 4 chau 1 Vin dc vit

5 | VOM 1 Do kiém

c¢) Pau day: Dua vao so d nguyén ly tién hanh d4u day sao cho tdi thiéu nhat

c6 thé ma khong anh hudong dén su tac dong cia so do.

e I
Két qua dau ndi (anh minh hoa)

5. Kiém tra mach diéu khién

Sau khi d4u néi xong, dung dong hé VOM chinh vé thang do dién tro (Rx10
hoic Rx100) va tién hanh kiém tra nhu sau: Pit 2 que do cia VOM vao 2 dau day
nguon tirng mach ngd vao, thay dbi trang thai thiét bi va quan sat; néu kim dong
hé thay d6i va chi thi gia tri dién tré bat ky thi mach dwoc thdng tét; néu kim chi
R = o, ¢b dinh 1 que do tai 1 diém dau day ngudn, que do con lai di chuyén dén
cac diém ndi, tai diém do nao co6 R = o thi tai diém do co sy cb, néu day dut thi
thay day, néu tiép diém khong tiép xuc thi sira chira lai tiép diém.

*Luu y:

- Luén kiém tra xem hai cyc 4m va duong hodc 2 cyc ngudn DC va ngudn AC
c6 théng mach nhau hay khong, néu kim chi R = o thi trong mach ddu néi di co
sy ¢b. Can phai chia nho mach ra dé kiém tra tirng doan.

- Xac dinh k¥ thong sé k¥ thuat caa loai cam bién, xac dinh 1a loai PNP hay
NPN. Sau d6 kiém tra tin hiéu output cua cam bién cé dang theo loai PNP hay
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NPN hay khong bang cach cap ngudn cho cam bién va cho tin hiéu dién ap dau ra
cia cam bién.

6. Van hanh khéng tdi

Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cép ngudn
dién dé van hanh khong tai, quan sét, lang nghe va ghi nhan két qua vao bang sau.

TT | TEN HOAT PONG | TEN THIET BI TINH TRANG THIET BI
1 |MoCB Dén ngudn sang O Cé [ Khong
o Dong co bang tai chay O cCo O Khong
2 | Nhan nut Start . : - -
e Pén RUN sang 0 Co O Khang
3 | Nha nit ON D(‘f)ng co bérrlg tai chay O C(? O Kh(:)ng
bén RUN sang 0 Coé O Khong
o, Pong co bang tai ngung | 0 C6 [ Khong
4 Nhan nat OFF - ; ) R
a Pén RUN tht 0 C6 O Khang
Cam bién tir nhan . ] R
5 -~ - en e Deén cam bién sang O Co O Khéng
tin hiéu
5 m = A n \ m A /n ] , ] R
6 f\:iaéu DIEN tr MALHN | ps ) cam bidn tht 0cé [ Khéng
Cam bién quang e ; A
7 et L n Dén cam bién sang O Cé [ Khong
nhan tin hiéu
Cam bién quang mat oy ] R
g | M DIen QUANG MAt | 5 cam bidn tht O co [0 Khéng
tin hiéu

Panh gia két qua:

7. Kiém tra h¢ théng co dign tir

Khong mg CB, chinh VOM vé thang do dién tro (Rx10 hoic Rx100), lan luot
dat hai dau que do ciia VOM vao trude cac diém cua cudn tir trén van dao chiéu.
Néu kim bao gia tri dién tré cua cudn tir thi cudn tir caa van con hoat dong, nguoc
lai phai thao ra va kiém thu cudn tir trén van dao chiéu khac. Trong trudng hop 6
gia tri dién tro, ngudi thuc hién s& tiép tuc cip ngudn vao 2 cuc cua cudn tir trén
van théng qua tin hiéu cua cam bién. Néu VOM béo théng mach sau khi c6 tin
hiéu cam bién, thi cudn tir van hoat dong tét, nguoc lai can kiém tra lai cac duong
day trén mach.

Sau khi kiém tra cac thiét bi ¢éu hoat dong 6n dinh, ngudi thuc hién s& tiép tuc
do kiém hai ngudn am va duong c6 bi théng mach nhau hay khéng bang cach dua
2 que do cua VOM vao 2 cyc am dwong cuta ngudn, néu co gia tri dién tro thi
mach khong bi chap, trong truong hop kim chi R = oo, ta phai chia mach ra cac
doan dé kiém tra, stra chita: ¢ dinh 1 que do tai 1 diém, que do con lai di chuyén
dén cac diém ndi, tai diém do nao c6 R = oo thi tai diém d6 c6 su cb, néu day dut
thi thay day, néu tiép diém khong tiép xdc thi sira chira lai tiép diém.
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8. Vdn hanh co tai
Sau khi kiém tra cac diéu kién vé an toan di dam bao, tién hanh cip nguon
dién dé van hanh c6 tai, quan sét, lang nghe va ghi nhan két qua vao bang sau.

. ] A ; TINH TRANG
TT | TEN HOAT PONG TEN THIET BI THIET BI
1 | M6CB Pén nguon sang | 1 C6H O Khong
L bong co quay Oco [J Khéng
2 | Nhan nat ON
e Dbén Start sang Oco [J Khéng
. Dong co quay Oco [ Khong
3 Nha nat ON - - A
and Dén Start sang O co [ Khong
o Dong co ding O cé O Khong
4 Nha t OFF - ,
an nd Dén Start tat Oco 0 Khéng
5 | Cam bién tir nhan tin hiéu Xylanh 1 di ra Oco O Khéng
T T0c o6 tn hidy cu ‘ , -
g |SauSstillccotinhicucua |y 1 1divé | OCS O Khéng
cam biéen tur
7 | Cam bién quang nhan tin hi¢u | Xylanh 2 di ra aco O Khéng
Sau 5s tir 10c ¢6 tin hiéu ct ) , A
g | AUOS AIUC COMMMEUCUd o2 divé | OCo O Khéng
cam bién quang

Panh gia két qua:

I11. Bai tap van dung

1. Thyc hién lai bai giang & trén, ddu ndi, lap trinh diéu khién hé théng co dién
tir bang nGt nhan ON/OFF.

2. Tuong tu bai 1, sinh vién sé& thyc hién dau ndi, 1ap trinh diéu khién cac mo
hinh hé théng co dién tir c6 san tai phong thi nghiém thyc hanh dudi sy giam sét
cua giang vién.
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CHUONG 12: THUC HANH VAN HANH VA XU LY LOI HE THONG
COPIEN TU

I. Muc tiéu
1. Kién thaec:
- Trinh bay duoc quy trinh kiém tra 16i dbi véi mot hé thong co dién
tu;
- Trinh bay duoc cach chuin doan va xac dinh I5i trong mot hé théng;
- Trinh bay dugc cach khic phuc ciing nhu stra I5i
2. Ky ndng:
- Sir dung duoc cac dung cu dau ndi, do kiém thuc hién bai thuc hanh;
- Kiém tra va xac dinh duoc 13i dua trén cac so dd mach;
- Van hanh va xu ly duoc 18i khi thyc hién bai thuc hanh;
- Van dung dwoc quy tic an toan khi thuc hién bai thyc hanh.
Il. Trinh tw thyc hién
1. Nhiém vu

- Kiém tra va xac dinh duoc 18i trong hé théng.

Hinh 10: M6 hinh gia cong phoi 1
2. Trinh tw xdc dinh loi
a) Phan cng

Buac 1: Kiém tra ngudn tong trén hé théng di c6 dién hay chua (Nguon 220VAC va
nguon 24VDC)
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Hinh 11: Do kiém ngun cap cho PLC va nguén t6 ong

Budc 2: Kiém tra cac tin hiéu input ciia PLC (C4c nat nhan, cam bién con hoat dong hay
khéng)

‘ o el T
Hinh 12: Do kiém tin hiéu nat nhan trén mo hinh
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Buéc 3: Kiém tra cac tin hiéu ngo ra trén PLC (Céc thiét bi co cau chép hanh con hoat
dong hay khong)

Hinh 13: Do kiém dién ap ngd trén PLC

b) Phin mém
Budc 1: Bat simulation trén phan mém WPLSoft 2.50

4 || 0OeBH % & = =]
IBEEYEATRFRdRTo@DED S B LB i
0 [ =0 | %3
I =t 1/t [ MO )
MO
4|
4 MO 1 T0
I { 17} LM
M1 ‘
I [TMR O K50 |
T0 T2
— 1/} LMz
Mz ‘
Iy [TMR T2 K20 |
2 m
— 1/} LMo
M3 ‘
I [TMR 11 Ksd |
T T3
— 17} [oM4 )
M4 ‘
L [TMR T3 K20 |
52 Mo M1 M2 M3 M4
- — 17} 1/} 141 17} [ovao
' M1
i I [T
Mz
| | e
M3
— [ov: o)
s
— | R
72
END

Hinh 14: Bat ché d6 chay mé phong
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Budc 2: Dya vao luu do giai thuat chay kiém tra tirng dong code

il

63

72

0 %3
It i [ MO
MO
_'
MO X1 0
It il 1/} [ M1
M1 ‘ K50
B [THR 0 K50 |
0 T2 | |
1 {2t i | Mz
M2 ‘ Ko
- [THR T2 Kan |
%2 T1
— F fiz [ M3
M3 ‘ Ko
[I—y [TMR 1 K50 |
T T3
— f {2 [ M4 ]
M4 ‘ K0
L} [fMR T3 K20 |
MO M1 M2 M3 M4
It i 1/t {2t {2t [ovoo)
M1
— [l
M2
— vz
M3
— f [ w3
M4
— [ w4 )
END

* Hinh 15: Chay kidm th timg dong code dé xac dinh 13i sai

3. Kiém tra nguyén Iy hogt dgng ciia hé théng

a) Nguyén ly hoat d¢ng:

Khi cam bién 1 xac dinh c6 hang thi bang tai bit diu hoat dong va van
chuyén phoi dén vi tri cam bién sb 2. Cam bién sb 2 phét hién c6 hang thi s&
cho bang tai ngung lai va mili khoan s& duoc kich hoat va tir tir ha xubng
tién hanh gia cong phoi. Sau 5s miii khoan s& rit vé va bang tai bat dau
chay, hang tiép tuc duoc dua dén cudi bang tai. Tai cudi bang tai cam bién 3

s& phat hién hang va dém san pham. Khi du 5 san pham thi bang tai nging

lai.

b) Thiét bi sir dung trén so dé

TT | TEN THIET BI SO LUONG | CONG DUNG

1 | Cau dao dién 1 Poéng ngat mach dién
2 | bong co bang tai 1 Van hanh bang tai

3 | ben bao 1 Béo trang thai

4 | Cam bién hong ngoai 3 Nhan biét co vat

5 | NGt nhan 2 Mo, ding dong co

6 |PLC DVP32ES 1 Lap trinh, diéu khién
7 | Day dién
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Thiét bi thyc té (anh minh hoa)

¢) Van hanh, kiém tra lai hé théng khong tai

1 [MoCB Dén ngudn sang O cCo O Khong
o Dong co bang tai chay O Co O Khéng
2 | Nhan nat Start : :
e Pén RUN sang 00 Co O Khong
. Dong co bang tai chay O Cé [ Khong
Nha n N : -
3 anuto Pen RUN sang 0 Co O Khong
o, Pong co bang tai ngung | 0 C6 [ Khong
4 | Nhan nat OFF - .
e Pén RUN tit 0C6 O Khang
Cam bién tir nha . ) R
5 ,am_Alen u nhan Dén cam bién sang O Cé 0 Khéng
tin hiéu
5 m - ;(n \ m/( In . , ] R
6 Eiaéu bien te mattin | . | cam bién tit Océ O Khéng
Cam bién quang e ] A
7 e Len Dén cam bién sang 0 Co O Khéng
nhan tin hiéu
5 = A /\t i , ] R
8 ﬁimm:f” auang Mat | pen cam bidn tht Oce O Khong

Panh gia két qua:
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d) Van hanh, kiém tra hé théng c6 tai

. ] . , TINH TRANG
TT | TEN HOAT DONG TEN THIET BI THIET BI
1 Mo CB Dén nguon sang O Co O Khong
L bong co quay O Co [J Khéng
2 Nh t ON
an nu Dbeén Start sang O Co [J Khéng
., Dong co quay O Cé [ Khong
3 Nha nat ON - Z A
and Dbeén Start sang 0 Co O Khong
L, bong co dirng O Co O Khoéng
4 Nha t OFF ; .
an nu Deén Start tat 0 Co 0 Khéng
5 Cam bién 1 nhan tin hiéu Bing tai chay O Co O Khéng
Bang tai chay O Cé [ Khong
6 Cam bién 2 nhan tin higu Sau 5s miii khoan chay | O C6 0 Khong
Mili khoan ha xudng O Cé O Khéng
Cam bién 3 nhan tin hié¢u 5 . )
7 |§Er11m 'eh 3 Nhan tin hied Bang tai chay 0Co 0 Khéng

Panh gia két qua:
I11. Bai tap van dung

1. Thuc hién lai bai giang & trén, kiém tra, ddu ndi va khic phuc su ¢ trén mo
hinh.

2. Twong ty bai 1, cac nhém sinh vién s& thyc hién ddu ndi, lap trinh diéu
khién cac mo hinh hé thdng co dién tir. Sau d6 cac nhom s& déi md hinh cho nhau
dé kiém tra, x4c dinh 16i cia nhom khac va sau dé s& stra chira khic phuc.
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