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HOQC PHAN TRANG BI PIEN

1. Tong quan (4 tiét)

2. Cac nguyén tac trang bi dién (8 tiét)

3. Trang bi dién may gia cong kim leai (5 tiét)
4. Trang bi dién may nang ha (5 tiét)

5. Trang bi dién may gia nhiét (8 tiét)

Phan mém Automation

Tiét 1,2



2 Tiét 1,2
Chwong 1: TONG QUAN :
1.1. Tong quan veé trang bj dién

1.2. Tinh chat dic diém trang bi dién

1.3. Phwong phap rut gon hé diéu khién role

1.4. Cac phan tir co ban



Tiét 1, 2

Chwong 1: TONG QUAN

1.1. Tong quan veé trang bj dién




Tiét 1, 2

Chwong 1: TONG QUAN

1.1. Tong quan vé trang bi dién

™\
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v Yewe,




Tiét 1,2

Chwong 1: TONG QUAN

1.2. Tinh chat dic diém trang bi dién

Tiep diem:

K1 K2

thuong kin thuomng hé

| K |

Cuodn day diéu khien




Tiét 1, 2

Chwong 1: TONG QUAN

1.2. Tinh chat dic diém trang bi dién
Relay thoi gian

Rth

Rth

Rth1 Rth2

Rth3 Rth4




Tiét 1,2

Chwong 1: TONG QUAN

1.2. Tinh chat dic diém trang bi dién

- Ham dao
y =X
- Ham loai trix X1 X7
— — y
y = xl.x2+ x1.x2
X1 X2




Chwong 1: TONG QUAN

1.2. Tinh chat dic diém trang bi dién

- Ham OR
y=xl+x2 X1
X2
- Ham AND &l A2
b a1 SR

Tiét 1,2



Chwong 1: TONG QUAN

1.2. Tinh chat dic diém trang bi dién

y = xl.x2 + x1.x2

X1

X2

Tiét 1,2
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Tiét 1,2

Chwong 1: TONG QUAN

1.2. Tinh chat dic diém trang bi dién

Hoan vi x1+x2 = x2+x1
X1.x2=x2Xl1

Két hop (x1+x2)+x3 = x1+ (x2+x3)
(x1.x2).x3 =x1. (x2.X3)

Phén phoi (x1+x2).x3 = (x1.x3) + (x2.X3)

X1+x2.X3 = (x1+x2)(x2+x3)

Ngichdao x1 .x2 = x1 + x2

xl+ x2 = x1.x2
11



Tiét 1,2

Chwong 1: TONG QUAN

1.2. Tinh chat dic diém trang bi dién

ata=a a+a=1
d.4—4a —

a.a =0
ata.b=a
a(a+b) =a at+ab=a+b

a.(a+b)=abh

12



Tiét 1, 2

Chwong 1: TONG QUAN

1.3. Phwong phap rut gon hé diéu khién role

- Ham cheffer 1 v
y= xl.x2 = x1+ x2

\H\
- Ham Piec

- Xl X2

R s e W M
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Chwong 1: TONG QUAN

1.3. Phwong phap rit gon hé diéu khién role

Y

Tiét 1,2
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Tiét 1,2

Chwong 1: TONG QUAN

1.3. Phwong phap rut gon hé diéu khién role

Tacuy =x1.x2+x3.x1

=x1.(x2+x3)
XK1 X2
; X1 X2 F
| | - | ||
X3 X1 3
| | | ||
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1.3. Phwong phap rut gon hé diéu khién role

X3

X2

Chwong 1: TONG QUAN

X1

Y1

X2

X1

X3

X3 X2 X1

Tiét 1, 2

16



1.3. Phwong phap rut gon hé diéu khién role

+

Chuong 1: TONG QUAN

Tiét 1,2

X3 X2 X1 Y1
0 0 0 0
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 0

17



Chwong 1: TONG QUAN

1.3. Phwong phap rut gon hé diéu khién role

Tt bang chan ly ta co bang karnaugh

Y1=f(x1.x2.x3)

1.x2
“3& I
AN

~_1

Y

0

/
N

—

Dura vao quy tic nhém cua bang ta ¢6 ham sau khi toi gian la

vl = xl.x3 + x2.x3

X1

X3

X2

X3

Y1

Tiét 1,2
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Chwong 1: TONG QUAN

1.3. Phwong phap rit gon hé diéu khién role

X3 X2
| | 11
X3 X1
| |
X3
1]
X I{|] | o

Tiét 1, 2

19



1.3. Phwong phap rut gon hé diéu khién role

3

Chwong 1: TONG QUAN

23

2

11

Y2

Tiét 1, 2
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Tiét 3,4

Chwong 1: TONG QUAN

1.4. Cac phan tir co ban
Nut bam




Tiét 3,4

Chwong 1: TONG QUAN

1.4. Cac phan tir co ban
Nut bam

- Khi cu dién dong cat mach lwdi ha ap
- ng dung diéu khién role, contactor, ...

- Phé bién nhét la trong mach diéu khién mé&may

—010 ﬁﬂ_
—0 0 —0 1 O—
_ .
* 020 S —0go-
.E: =
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Tiét 3,4

Chwong 1: TONG QUAN

1.4. Cac phan tir co ban
Relay

NC
NO 5_.] 6_.1 7_.I 8_,]

w A

- Ngudn ¢3p cho ECNKO HH64P 12¢ 3 T2vac 13 14
Nqutn p cho ECNKO HH4P 244 24 NGUON CAP
- Ngun cap cho ECNKO HH4P 220v 3 220vac

23



Tiét 3,4

Chwong 1: TONG QUAN

1.4. Cac phan tir co ban
Relay th&i gian

S0 do chan cda ro le thoi gian ON DELAY

source —




Tiét 3,4

Chwong 1: TONG QUAN

1.4. Cac phan tir co ban
Relay th&i gian

RTA

Role tao  thoi : ?_

gian tré cua
hang Schneider
---

Bg“) dong
cat hen gio
cia hang

Schneider

_ —I

u;-.i .

L.::E




Chwong 1: TONG QUAN et

1.4. Céc phan tir co ban
b. Ro’ le nhiét: bao vé qua tai

( | RN
N
(] - \\\} A
21 AW % !
4 - 5 ||/ ,/;
: 3710 7
Z e 7
b N, Pac tinh A -s
— 4
(1) — Phéan ti» dot ndng; (2) — Bang kép; (3) — Don
xoay; (4) — Tiép diém thwong dong; (5) — Nut hoi I
phuc; (6) — Lo xo; (7) — Thanh céch dién 0 g




Tiét 3,4

Chwong 1: TONG QUAN

1.4. Cac phan tir co ban
Céng tac to

Tiép Piém Contactor

27



Tiét 3,4

Chwong 1: TONG QUAN

1.4. Cac phan tir co ban
Kh&i dong tir

- Thiét bj dién diéu khién twr xa,
ding déng cat, dao chiéu quay,
bao vé qua tai dbng co

- GOm Contactor va Role nhiét

- Khéi dong tir don: cé 1 contactor

- Khéi déng twr kép: ¢o 2 contactor

28



Tiét 3,4

Chuong 1: TONG QUAN

1.4. Cac phan tir co ban
Aptomat

c. Aptomat (CB = Circuit Breaker) 69 O
Aptomat khi cu dién dong mach bang tay va cat mach tu
ddng khi co sw cb:qué tai, ngan mach, sut ap, ....

Aptomat dwoc chon theo chirc nang bao vé: dong cuc
dai, dong cuwec tiéu, dién ap thap,...

I 4 -3 3 ' :‘:T' .
zwﬁ_wif« Z %m %_Mc%:l jnng
|

8]
7

9]
A

I
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Tiét 3,4

Chuong 1: TONG QUAN

1.4. Cac phan tir co ban
Cau dao
- Pdng cat mach bang tay lwéi ha ap
- S&r dung phd bién trong dan dung va céng nghiép
v&i sO lan déng cat nho

- Xay ra hé quang khi dong cat

- Loai 1 cuc hodc nhiéu cuc, 1 vj tri hodc 2 vij tri = E: ;H |
- Phan loai theo dién &p hoac dong dién SN

- Két hop cau chay dé bao vé




Tiét 3,4

Chuong 1: TONG QUAN

1.4. Cac phan tir co ban
B6 khong ché

- Khicu dién diéu khién gian tiép hoac 12
trwee tiép thiét b
- B6 khéng ché tw "~ 5

- Bd khéng ché dong luc B\Ur
9

- Déng cat déng thdi nhiéu mach nhe

\\{'D
tay quay 10\|£ ' :%’fﬁ
B " EEZL)(
1
: + P,

S 1 2 3
ol gl
| * l“'D' o 1 |
T 3 Tg 0] T
I Rt R
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Tiét 3,4

Chuong 1: TONG QUAN

1.4. Cac phan tir co ban
B6 khong ché

- Khicu dién diéu khién gian tiép hoac 12
trwee tiép thiét b
- B6 khéng ché tw "~ 5

- Bd khéng ché dong luc B\Ur
9

- Déng cat déng thdi nhiéu mach nhe

\\{'D
tay quay 10\|£ ' :%’fﬁ
B " EEZL)(
1
: + P,

S 1 2 3
ol gl
| * l“'D' o 1 |
T 3 Tg 0] T
I Rt R
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Tiét 3,4

Chuong 1: TONG QUAN

1.4. Cac phan tir co ban
Cam biéen

Tiém can dién dung (Capacitive proximity)

- La loai cdm bién st dung truwong tinh dién dé phat hién doi
twong bang kim loai va phi kim loai

- Dién ap lam viéc DC, AC hoac AC/I

33



Chuong 1: TONG QUAN

1.4. Cac phan tir co ban
Cam biéen

Tiét 3,4

- Loai ma héa tuyét doi: gbm mét dia quay lam tir vat liéu trong suét,
trén dia dwoc chia thanh cac ving c6 goc bang nhau, sé lwong tuy thudc
vao dd phan gidi va s lwong cac vong cung dong tam. Mot vong cung

sé trong subt trong mot sb ving, cac ving con lai sé bi che khuat

100

000

001

IR

Bia m3 hoa & vong cung 110

o

010
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Tiét 3,4

Chwong 1: TONG QUAN

1.4. Cac phan tir co ban
Cam biéen

35



Chwong 1: TONG QUAN

1.4. Cac phan tir co ban

Cam bi

y 4
a3

en

Ultrasonic module

Human body sensor
module

Tilt sensor

Photosensitive sensor

Super regenerative
module

N\

Temperature and
humidity sensor

Soil Sensors

Tiét 3,4
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Tiét 3,4

Chwong 1: TONG QUAN

1.4. Cac phan tir co ban
Cam bién

Proximity Sensor

LDR
Color Sensor  Gas Sensor (Light Sensor)

LM35 Alcohol Sensor =

-

Smoke Sensor Thermistor A | '
(Tempergture Sensor) (Tempefafure Sre) -
- ! B “u Ulirasonic Sensor
l IR Recelver
Rain Sensor P IRSensor  wqter Flow Sensor
Heartbeat Sensor o :
= B, ! o
P “5ga) i \5 ) 3
. | umidity Sensor Gyroscope -
IRSensor  IRSensor  Touch Sensor Photo Transistor Soil Moisture Sensor
(Transmissive Type) (Reflective Type) (Light Sensor)

37



Tiét 3,4

Chwong 1: TONG QUAN

1.4. Cac phan tir co ban
Cam biéen

38



Bai tip so 1

Hay thiét ké so do diéu khién va t6i gian ham logic bang relay sau:

Chuong 1: TONG QUAN

12

X1 X2 %3
X1 X2 i3
X1 X2 X3

Tiét 3,4

39



G B

Tiét 1,2

Chwong 2: NGUYEN TAC TRANG BI PIEN

. xay dwng so do nguyén ly va so do lap rap (1 tiet)

Nguyén tac diéu khién theo th&i gian (2 tiét)
Nguyén tac dieu khién theo dong dién (2 tiét)
Nguyén tac diéu khién theo téc do (1 tiét)
Nguyén tac diéu khién theo hanh trinh (1 tiét)
Bai Tap Automation (1 tiét)

40



Tiét 5,6

Chuong 2: NGUYEN TAC TRANG BI PIEN

2.1. Xay dung so dd nguyén ly va so do lap rap (1 tiét)

Thé hién bang nét vé:

d | o

o Nét vé mach dong

T T Rd Rd K n \ 7 ~

N g 14 lwe dam, con nét vé

BRERE |« mach didu khién
manh hon

& '”

Thé hién so dd mach dién béng nétvé
a) a) so dé déng luc, b) sa dé mach diéu khién

Thé hién bang ky hiéu:
+ Vi du: Rowle: R, Cau dao: CD, Aptomat: AT, Cau chi: CC,

Con’tactor thuefa,n: T Contactor nguwoc: N
+ SO thr tw moi ndi hoac nut: 1, 2, 3, ..

41



Tiét 5,6

Chwong 2: NGUYEN TAC TRANG BI PIEN
2.1. Xay dung so do nguyén ly va so do lap rap (1 tiét)

R2 M1 M3
o1 311 10+t 2

Rl M2 M3
oT+1 3Tt11 113




Tiét 5,6

Chuong 2: NGUYEN TAC TRANG BI PIEN
2.1. Xay dung so do nguyén ly va so dé lap rap (1 tiét)

o Jm&w\iuuum. )

1cx:

S \\--:. ﬂ\"ﬂ\\;ﬁl}li* .& P

o :“:, :\_—_‘...
.\

-

1“:!;!:' t" | N

¥ 2.0
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Tiét 5,6

Chuong 2: NGUYEN TAC TRANG BI PIEN
2.1. Xay dung so do nguyén ly va so dé lap rap (1 tiét)

- Phan chia khu vuc 1ap rap, nhdm cac thiét bj cing mét khu vuc
(cung mot tu dién)
- Lap bang ndi day gitra cac khu vwec (nhdm thiét bi)

Lo

-Tao lap so d6 nGi day  a 5w = | Rn Rt
-~ z x1 x3 ccitrpr2 [T |3 o s
gilra cac khu vuc e (-1
X2 g gm LS Rt1)

- Noi day tirng khu vure w
(nhém thiét bi) ‘

44



2.1.

Chuong 2: NGUYEN TAC TRANG BI PIEN

Xay dung so do nguyén 1y va so d6 lap rap (1 tiét)
L3} - %1
— i i X2 X1
7o B L0 00
/ [ ri r2
L1 e =
X3 X4
I O i
KON\ “ | j” R N
3 q 1 . . . .\T
* * * —9 3
ot \d K2ud| g K2
= Tﬂ] Rn 7 ) l_TI
.
Tl ot M|
- ———— |
— 1 | || [ [
2[3]4[ AlB|cC [1]1{4] ahcdlﬁl?|
Pén stato BC Peén roto BC

Tiét 5,6
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Chuong 2: NGUYEN TAC TRANG BI PIEN

2.1. Xay dung so do nguyén ly va so dé lap rap (1 tiét)

Tiét 5,6

M3
g | |12 gm
M2 =
8”12 e\ =
M1 ~
g | |12

46



Tiét 5,6

Chuong 2: NGUYEN TAC TRANG BI PIEN
2.1. Xay dung so d6 nguyén 1y va so do lap rap (1 tiét)

Tiép diém

tirc thoi

NO: Chan 1-3
NC: Chan 14

Tiép diém
dinh théi

NO: Chin 6-8
NC: Chin 5-8

Nguon vao

Tiép diém tirc thad
(Chan 1-3)
|- —|
Tiép diém djnh thoi  Thai gian
(Chin 6-8) tre

47



A P . Tiét 5.6
Chwong 2: NGUYEN TAC TRANG BI DIEN

2.1. Xay dung so do nguyén ly va so dé lap rap (1 tiét)

Bai tap: Thiét ké so do nguyén ly diéu khién, so dong luc, Trinh bay

nguyén |y hoat dong, V& so d6 lap rap. Mo may dong co KPB 3 pha
Roto 16ng sdc véi 2 nit nhan ON/OFF bang Khéi dong tir LS.

‘ Switch in the actuated ‘ Switch in the actuated
(pressed) state (pressed) state

NC terminal . @ NC terminal NC termina!.— & NC terminal 13
NO terminal‘ =5——@ NO terminal NO terminal‘— i 5——@ NO terminal L
AT
CIETET
CONTACTOR START H
g |

[ ]
OVERLOAD -
T ™ ’_|

E
E
7]
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Chuong 2: NGUYEN TAC TRANG BI PIEN
2.2. Nguyén tic thoi gian (2 tiét)
Xay dung md may dong co

Ry

e

Ll

Tiét 5,6

\ e REER
(@ B

. RfI=R1+R2+R3
(1)

49



Tiét 5,6

Chuong 2: NGUYEN TAC TRANG BI PIEN
2.1. Nguyén tic thoi gian (2 tiét)

- Dua trén co sé 1a thong sb lam viéc ctia mach dong luc bién d6i theo thoi
gian

- Nhirng tin hiéu diéu khién phat ra theo mot quy luat thoi gian can thiét dé
lam thay d6i trang thai cua hé thong

Mach diéu khién truyén dong dién dién hinh: DPiéu khién khoi dong dong
co mot chiéu kich tir doc 1ap ¢6 2 cap dién tré phu

Ro| Ry
_||'|52_||’SL
m—‘

S0



Chuong 2: NGUYEN TAC TRANG BI PIEN

2.1. Nguyén tic thoi gian (2 tiét)

Rthi

Rth

Rth3

i
N =
k
I
k
1l
Rth1
¥ k.1
k1
11
Rthz
IR K2
k2
11
Rth3
K3

Tiét 5,6
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Tiét 5,6

Chuong 2: NGUYEN TAC TRANG BI PIEN
2.2. Nguyén tic toc do (1 tiét)
- Dwa vao téc do quay dé diéu khién sy lam viéc cia hé thong
-Role toc do sé& phat tin hiéu dén phan t& chap hanh dé chuyén
trang thai lam viéc cua hé thong truyén déng dién
- Mach diéu khién truyén déng dién dién hinh: Biéu khién khdi dong
dong co mét chiéu kich tir dbéc 1ap ¢6 3 cap dién tré phu

52



Tiét 5,6

Chuong 2: NGUYEN TAC TRANG BI PIEN

2.2. Nguyén tac toc do (1 tiét)

Tn, w
No
Ndm N
N R0 (1)
\ S e RA=R1
n2 @~ ?
.._,___._.BfE:H1+HE
i
s A
RI3=R1+R2+R3
(1)
| I G |, M
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Tiét 5,6

Chuong 2: NGUYEN TAC TRANG BI PIEN

2.2. Nguyén tac toc do (1 tiét)
Nguyén ly lam viéc

M D
Relay Toc do Rw tac dong ; = K
khi c6 téc d6 >= w dat h
4 IIk R -
Rw
r K1
k1
] RwZ |
Rw2
11 K2
k2
] Rw3d
,,RWE' K3

o4



Tiét 5,6

Chuong 2: NGUYEN TAC TRANG BI PIEN
2.3. Nguyén tac dong dién (1 tiét)

iy n, w
No '@::‘:———__,{E}
| 5
. @ (”}\
..._.____,_ng:R1+RE
2) T
.-.'-_..Rf32R1 +R2+R3 4%;
(1)
o I h I . M
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Tiét 5,6

Chwong 2: NGUYEN TAC TRANG BI PIEN
2.3. Nguyén tiac dong dién (1 tiét)

Relay dong dién tac dong khi | | 0 -
c¢6 dong dién <= | dit =

1 Fil —

1 K1

10 Fi2 -

10 3 —

o6



Tiét 5,6

Chwong 2: NGUYEN TAC TRANG BI PIEN
2.3. Nguyén tic dong dién (1 tiét)

Relay dong dién tac dong khi
c6 dong dién <= | dat
A K K K

sk
— b |5 |
Gl
L (B B

'LJ}I—;;ILﬂL
cREERE:

AJ

" Mth M, |

¥



Tiét 5,6

Chwong 2: NGUYEN TAC TRANG BI PIEN
2.3. Nguyén tiac dong dién (1 tiét)

Relay dong dién tac dong khi

co dong dién <=1 dit

>
li
-
Ii
>
Ii

—
—
—

£y

|
Ex
AR

| |
By

VAT
I

Ey

AN
LRV Y R Y ™

ko

| |
o
e o A
L v VA
| |
[
; R

1
ko
f‘“‘x"‘?ﬁu‘_
|
by
]

.

Q

58



Chwong 2: NGUYEN TAC TRANG BI PIEN

Bai tap
Y&u cau: Thiét ké hé thong mé may dong co dién mot chiéu 3 cap dién
tré phu, theo nguy@n tac thoi gian lan luot 10s, 7, 5s.

+

+
+
+

Xay dung so d6 dong luc (0,5d)

Biéu do thoi gian (0,5d)

XAy dung mach diéu khién (1)

Nguyén Iy hoat dong mach diéu khién (1d)

Trang thai chua hoat dong

Trang thai khoi dong

Trang thai xac 1ap, on dinh

Trang thai ding

Tuong tu 4p dung nguyén tac dong dién, toc do

Cho 3 loai dong co 1 chiéu, KPB long soc, KPB Day Quan

Tiét 7,8
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A - _ __Tiét5,6
Chuwong 2: NGUYEN TAC TRANG BI DIEN
2.4. Nguyén tac hanh trinh (1 tiét)

Khi qué trinh thay doi trang thai lam viéc clia hé c6 quan hé chat

ché v&i vi tri cua cac bé phan déng cQa may (dau may, ban may,

mam cap, ... ) thi ta cé thé dung cdng tac hanh trinh

- T

N
-

Ve Y,

KH
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Tiét 7,8

Chwong 2: NGUYEN TAC TRANG BI PIEN

Mot s6 mach tung dung
Lién dong

O
- - -N - — ~ T 2CC E‘ MT T
MN

ol e =N =+t
/
}/*K B f‘/\
MN 7 N
I '/]E)\ | n—-.é \ﬁi ! ]
& T
o
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Tiét 7,8

Chwong 2: NGUYEN TAC TRANG BI PIEN

Mot s6 mach tng dung
Hanh trinh

Ap frifcf D MT T Rn
x1cc11—r|2h:_3'i£T4H5,'
» = P - | ] L
X2 CC2 T ‘
Y I o *—
' ] MN
J - HCN ¢ N
A G L AL G, 4 - Ny B
5 \ \ : \ L
| N
#
Rn| 7 n| = Xe chay
HCN — HCT
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Tiét 7,8

Chuong 2: NGUYEN TAC TRANG BI PIEN

Mot s6 mach tng dung

Lién dong
LT
Apf ) 7 D MT Rn
T HCT T Sl
X1 CC1 1 2 3 N 4 5 6 7
! :L_ »—T—e— o
cC2 T
X2 — T P e
+ ! L S
' MN T
J T 8T ¢~ ,HCN N
S G\ LA CH s | 104 1
| N
"
1 . 4 xe hang
Rn
1 J d HeN  Ly—~ T
- —
B

: ) A

63



Tiét 7,8

Chwong 2: NGUYEN TAC TRANG BI PIEN

Mot s6 mach ung dung

Lién dong
? Uapm ?
T 261G -
Ap \ Dg ﬂvl Bgﬂ
“o — I | [©
b I*Fd
cc D ] RTT D cc
ck 4
YT D
M 5
! D . RTT bg | 2
Pe A L IRTH
1 X
IRTh ¢ G
[ 1 L
311 2RTI
5 ].":J |—| 1
[ X
2RTh 13 [ 2G
) L
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Tiét 7,8

Chwong 2: NGUYEN TAC TRANG BI PIEN

Mot s6 mach ung dung
Mo may

0

f:i Ii‘_:? i|_I:Th

2G5 1RTh(15) r%}
b 2RTh
g
SRl
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Tiét 7,8

Chwong 2: NGUYEN TAC TRANG BI PIEN

Mot s6 mach tng dung
Mo may

, 4
. N T
ST
& LRN
N T
13 T
15
1ETh
/ []
4]
1RTh(1s) 1% M 1G
HiE LI
i <]
2RTh(0.55) [ 2G

5 5 U
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Chwong 2: NGUYEN TAC TRANG BI PIEN

Mot sb mach ung dung
Mo may

Tiét 7,8

T

—I v
I

Role the @8

2G

I 3

1‘2 I I 1G(1s) 17
N l
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Tiét 7,8

Chwong 2: NGUYEN TAC TRANG BI PIEN

Mot sb mach ung dung
Mo may

RN
1 BA 4 | 2
= 'oaa L
bg
Dy mp o N
t L
P B
I LRk Hm
o[ 1mr 1 16
E
e T
| 2G
1
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Chwong 2: NGUYEN TAC TRANG BI PIEN

Mot s6 mach tung dung

Mo may

Tiét 7,8

+9 I_
2G 1G
ﬁ| JL ||— AN 4
; G
ﬁj R Ra
N
al
RTT
CCD % , - D CC
1 R ' L | 2
M T
—é—o—o‘%—%—_H_NT
! IT'l 2 RTT @ ﬁ
; w1
' My T
: H%J}%HDJ 1ETh
i ts =
5 || IRTh(ls) |5 [1G
: B L
13 17 2RTh
: 1 14
2RTh(0,55) 7] 2G
E Iz TR
' 3RTh
3 0
- RTh(0,5) = H [ &
I 1 L] 69



Tiét 7,8

Chwong 2: NGUYEN TAC TRANG BI PIEN

Bai KT s0 1:

Thiét ké hé thbng mé& may ddong co (M6t chiéu, KBB 16ng sdc,
KDB day quan). theo 3 cap theo nguyén tac (thdi gian, dong dién,
tbc dd), c6 dao chiéu quay, c6 hdm déng nang.

1- Mach dong luwc (2,5d)

2- Mach diéu khién (2,5d)

3- Biéu d6 m& may (2,5d)

4- Nguyén ly hoat déng (2,5d)

1.Dong 2Db6ng | 3DbO6ng 4DbOng 5bong 6DOng 7D6ng | 8DONng
comdt coKbB | coKbB combt coKbB coKbBB coKBPB co KDB

chiéu | 16ng Day chiéu | 16ng Day l6ng Day
nguyén  soc quan Nguyén | s6c quan s6c quan
tac thdi  Nguyén nguyén | tac nguyén nguyén nguyén Nguyén
gian tac tacthdi dong  tdctdc | tactdc | tacthdi | tac
dong gian dién doé dé gian dong
dién dién
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C3. TRANG Bl MAY GIA CONG KIM LOAI

1. G161 thiéu
Mo may

MAY CAT KIM LOAI

Tiét 9,10

e e

QUA TRINH
CONG NGHE

TIEN

QUA TRINH
SAN XUAT

VAN NANG

PHAY

BAO

CHUYEN DUNG

MAI

KHOAN

DAC BIET

TRONG LUONG PO CHINH XAC
KiCH THUOC GIA CONG
THUONG THUONG

LON
NANG CAO
RAT NANG RAT CAO

71



Tiét 9,10

C3. TRANG Bl MAY GIA CONG KIM LOAI

1. G161 thiéu
M& may

e =
Teya chim "
(apncer] v - -~
s o Pl eE— .
« v R =
NS ‘v T
a £ &
Ban may q =
|tatie| .

My phay ding May phay ngang

(2



C3. TRANG B| MAY GIA CONG KIM LOAI™"
1. Gi6i thicu

— May tién vit (loai phf) bién) co vit me dé tién ren
— May tién khong co6 vit me

— May tién diéu khién theo chwong trinh

1- U trudce 2— Mam cap
3—-Hop xe da 4 -0 gadao
5— Ban dao doc 6—U sau

7—- Ban daongang  8-Than may

9— Hop cong tic dién 10-Truc tron
11-Truc vit me 12— Dé may

13— Puli va dai truyén

14— Hop budrc tién

15— B banh ring thay thé.
Hinh 2-1: Cau tao may tién
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Tiét 9,10

C3. TRANG Bl MAY GIA CONG KIM LOAI
1. G161 thiéu

+ Chuyén dong chinh (chuyén ddng lam viéc): Quay hodc tinh tién
+ Chuyén déng an dao

+ Chuyén déng phu la nhirng chuyén déng khéng lién quan truc
tiep dén qua trinh cat got,

Dong co KDB
Pong co 1 chiéu
Pong co Servo
Mach PLC logic

+ + + +
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Tiét 9,10

C3. TRANG BI MAY GIA CONG KIM LOAI
- Thiét ké mach mé may ON/OFF sao /tam giac
- Pao chiéu dong co

- Tinh tho1 gian cap ngudn an dao

B

Ha

-y

;ft
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Tiét 9,10

C3. TRANG Bl MAY GIA CONG KIM LOAI
2. Tham s6 co ban

X e 2 C,
a.Tocdocat: v=—rpr—r. [m/ph]
I' t's

t - chiéu sau cat , mm; s - lwong &n dao, mm/ivg; T- d6 bén cua dao, ph
C., X, ¥y, M la hé sé va s6 mi phu thugc vao vat liéu chi tiét, vat liéu dao va
phuwong phap gia cong

b. Lwc cit: F = F.+F, +F, [N]

Luec tiép tuyén (luc cat) 7. . Luc huéng kinh E .Luc doc truc F,

Cong thire kinh nghiém: F_ =9 81Cg.t*.s". V"

Tinh toan so bo: F,:FyFy=1:0.4:0.25

c. Cong suat cat: P, :L (kW] ‘ |
- 60.1000 L - chiéu dai cia hanh
I trinh lam viéc, mm
d. Thoi gian may: 7, =— [ph] n - tbc d& quay cda chi
- tiét, vg/ph
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Tiét 9,10

C3. TRANG Bl MAY GIA CONG KIM LOAI

2. Tham s6 co ban

- Chuyén déng quay, momen trén truc chinh: 7 = F.d IN.m]
) 2

d - dwdng kinh chi tiét gia cong

Momen hiru ich trén dong co: M, = M, F.d
Y

e

- Chuyén dong tinh tién, momen hivu ich: My; =F,.p  [N.m]
p - ban kinh qui dbi lwc cat vé truc déng co

Mb&men can tinh trén truc déng co

M, = My [N.m]
7

I



Tiét 9,10

C3. TRANG B| MAY GIA CONG KIM LOAI

2. Tham sb co ban

- Chon so bd cbng suat ddong co truyén P =—-
déng: 4

n - hiéu suét cta co cau truyén déng
- Kiém nghiém déng co theo nhirng diéu kién can thiét, vi du

diéu kién phat nong, diéu kién qua tai, . . .

. e A - X " a
- Pham vi diéu chinh toc d6: D =—=
@

min

.

i+l

- D0 tron diéu chinh toc d6: ¢ =
.

i

- Su phu hop gitra déc tinh ctiia hé thdng va dac tinh cda phu tai:

/8



Tiét 9,10

C3. TRANG B| MAY GIA CONG KIM LOAI

2. Tham sb co ban

5 4
w V4 > X > X f 'EE}
Pac tinh co cua co cau san xuat: M_=M,+(M, +M,)| —

\ m‘a’m y

q =0 ta coO M= My, = const trng VO truyén dg}ng an dao
q=-1tacdé M= 1/w (P.= const) trng v&i truyén dong chinh

Pong co ¢6 thé chon theo cong suat trung binh hodc céng suat

dang tri
< 1 | 4 . n )
Z- Pﬂf‘ + Z PG-‘ |Z— Fo b + Z PU—.J" to;

i=1 i i=1 ) P . | i=1 j=1

"F;EJ — 3 JH ar — | 4 n
| it + > 1.

i=1 j=1
P, t. — cdng suat trén truc ddng co, thdi gian may clia nguyén cong thiv i

Py, to- cong suat khéng tai trén truc déng co, thdi gian lam viéc khong tai
cta may, Py = P,
n - sO khoang th&i gian lam viéc khéng tai 79



Tiét 9,10

C3. TRANG B| MAY GIA CONG KIM LOAI
3. So dd diéu khién

>Piéu khién an dao,

» Xac dinh budc an dao, ren vitme
»xéac dinh toc dé déng co,

> xac dinh dién tré& hoac dién khang

80



C3. TRANG Bl MAY GIA CONG KIM LOAI

3. So do diéu khién
M¢& may dong co truc chinh sao / tam giac

=

|
T

Rth1

F:li_{

Rth1

Rth1

Tiét 9,10

;i

LLELY
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C3. TRANG B| MAY GIA CONG KIM LOAI

3. So d6 diéu khién
M& may dong co truc chinh sao / tam giac
Co6 dao chiéu quay

KT

KN

D —
—
KT
——

MM

—

o =

KN
L —

KT
—

KN
-

Rth1

KN

+|_

KT
JF

Rth1

Rth1

—F

FEE!——‘

Tiét 9,10

KN
r

]

o
LT

O
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Tiét 9,10

C3. TRANG B| MAY GIA CONG KIM LOAI

3. So d6 diéu khién
M& may dong co truc chinh sao / tam giac
Co6 dao chiéu quay

Co6 thém dién khang ¢ : ?
| KN [ KT

Twong fwp ap dung dong co’ - C I —

Mot chiéu '

KDB Roto day quan




Tiét 9,10

C3. TRANG B| MAY GIA CONG KIM LOAI
3. So dd diéu khién

> So do diéu
khién may bao
giwong theo hé
thong F-B cé may
dién khuéch dai
lam kich tr cho
may phat

i

84



Tiét 9,10

C3. TRANG Bl MAY GIA CONG KIM LOAI
3. So do diéu khién
>»Chutrc nang Logic May CNC

2?2VDC

85



C3. TRANG Bl MAY GIA CONG KIM LOAI

3. So d6 diéu khién
> C4u triic May CNC

Open
Application

S

NCK
(Numerical
Control

Kemel)

Tiét 9,10

CZ:) Human

PLE
rogrammable
Logic
Control )

Servo System

Machine I'O

86



Tiét 9,10

C3. TRANG Bl MAY GIA CONG KIM LOAI
3. So dd diéu khién

> « Phan giao dién ngudi — may MMI (Man Machine Interface): La khoi xir Iy
c6 cac phim diéu khién giao tiép giita nguoi va may, mot man hinh quan sat
trang thai hoat dong ctia may, cho phép 1ap trinh hién thi ma code, d6 hoa...

> « Phan 15i diéu khién NCK (Numerical Control Kernel): La b ndo ctia may,
trén d6 Modul NCK can c6 CPU, ROM, RAM va cac giao tiép vao/ra dé
thuc hién chirc nang tinh toan, bién dich, ndi suy va diéu hanh toan bd qua
trinh may may.

> « Phan diéu khién 16gic kha trinh PLC (Programmable Logic Control): La
mot modul hoat dong vé1 vai tro xu 1y logic cua may, diéu khién truc chinh
va cac qua trinh phu nhu boi tron, lam mat, thay dao cac diéu kién chay va

dung khan cap. 87



Tiét 9,10

C3. TRANG B| MAY GIA CONG KIM LOAI
Trang bi dién co ban cho may tién truc ngang. Yéu cau khoi
dong truc chinh, sau 5s dua dao vao vi tri chuyén dong tinh
tién vai do 2mm/ phdt.

Vi du: Mé may tuan tu tir 1 -4 (truc chinh + X, Y Z) va dung
may tu 4 -1.
5 bai ndp qua nhém dau tién

Bai tap vé nha: Viét tiéu luan vé may CNC

88



Chwong 4. TRANG Bl MAY NANG HA

1. G161 thigéu

»Cau truc
»Can Cau
»Thang hang
»Thang may
> Thang tai

g

E

E
°

2

s

E
I

L] ugiuX ngip L

yuiy yueH

oed nguyo Bugy

Cifa s8 thong gi6
Vent Window
; BM

Jybiay sauenu3
0012 083 NRIuY

jeneiL

biay [0}

1By ooy Uiy

002 Jguu guyu Bugy 083 naiyy

1id

A-A MAT CAT DOC HO THANG
HOISTWAY SECTION

17/10

PHAT THANH ELEVATOR

B-B MAT CAT NGANG HO THANG
HOISTWAY

AM

Ngudn chifu sing
Lighting outlet
Noudn déng Iyc
Power receiving box

Cira phong méay
Access door

TU didu khign
Control panel

Quat thdng gid
Vent.fan

A
C-C MAT CAT NGANG PHONG MAY
MACHINE ROOM

B-B MAT CAT NGANG HO THANG
g HOISTWAY 39



17/10

C4. TRANG BI MAY NANG HA
1. G161 thiéu

»Cau truc

> Thang hang ) P
»Thang may al T s O
1{"’1 “E

9

L
-'_‘n___u!-—-u,
|

10 %ﬂ; i
i‘l 11_.,*;“ L —12 :L
I 4 il

\ 1 —1
& 7 8 16 18

Hinh 4-21: Céu tao ciu truc

90



17/10

C4. TRANG BI MAY NANG HA
1. G161 thiéu

»Cau truc o w e
>Can Cau o)
»Thang hang PR
»Thang may

91



17/10

C4. TRANG Bl MAY NANG HA

2. C4C phan tir cau truc

>»Phanh Ham dién tw

Phanh ham dién tir dung trong cau truc thuong c6 3 loai: phanh gudc, phanh dai va
phanh dia. Nguyén 1y hoat dong 3 loai co ban déu gidng nhau. Khi déng co truyén co ciu
dong vao ludi dién, thi dong thoi cuén diy nam cham phanh him ciing c6 dién. Luc hat
nam cham thing luc can 16 xo, ma phanh giai phéng khoi truc dong co dé dong dong co lam
viée. Khi mat dién, cudén day nam cham ham mat dién, luc cang cua lo xo s€ ép chat vao
truc dong co dé ham.
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17/10

N

C4. TRANG Bl MAY NANG HA

y

\
o

u cau

truc

9

2. C4c phan t

&

tr

én

>Hop di

O
000
)
0007,
w\\\\\\\\\\\\\\\\\\
T

o/

N

Hinh 4-29: Hop dién tro.
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17/10

C4. TRANG Bl MAY NANG HA

2. C4C phan tir cau truc

>Tay gap tw

Hinh 4-30: Cac dang ban tir boc hang

94



C4. TRANG Bl MAY NANG HA
2. C4C phan tir cau truc
>Diéu khién Palang

Pong co di
chuyén xe cau

Pong co di
chuyén xe con)

Hinh 4-31: Hinh anh Pa ling trong thuc té.

17/10
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C4. TRANG Bl MAY NANG HA

3. Trang bi dién cau truc

»Diéu khién Palang

mECEr
W b

WO W R

[

ML'['BIE E : M('('BEE :_: :

= = = KNI KTd— ==

RNI 5-5 F'j RN2 ;'5 5‘5
) [PH_xe céul [PH_xe con|

2M 3M
3~ 3~

MCCB3
s 53"

KTi = = =

[PH_N-IT]

4M
3~

Xe ciu Xe ciu Xe con

Hinh 4-32: So d6 mach déng luc paling

Ning ha

17/10
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17/10

C4. TRANG Bl MAY NANG HA

3. Trang b1 dién cau truc

>Diéu khién Palang
— Doéng co di chuyén xe con: — Pong co nang ha hang:

+ Cong suat dinh mirc: P = 75 kw + Céng suat dinh mire: P, = 300kw

+ Toc do6 dinh muc: n = 1500 v/p + Tbc d6 dinh mirc: n = 800/1600v/p

+ Dién ap dinh mac: Udn =440 V.,
+ Dién ap dinh muic: Udn =440 V
— Pong co nang ha cong xon :
+ Cong suat dinh muc : Pan = 55 kw
+ Toc d6 dinh mirc: n = 1500 v/p
+ Dién ap dinh muc: Udn =440V

97



C4. TRANG Bl MAY NANG HA

3. Trang bi dién cau truc

Thiét k& mach déng lwc cho co cau Cau truc trén.
Pong co > 100kW mé may Y/tam giac.

Pong co 50 - 100kW, diéu khién Bién tan

Nguodn cap 22kV

ﬂy SlCO)I PW 24V
J H | S
H: |—_L - - Man Auto $3

- O [ 1 :

& QL0 Cing

2 Bila
" thn
ticte | K K K
I o x
! S
I w

L ROIC ROIB——L

il

AR

i_ L = x_____g N

| | E :L"m’t ting

17/10
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C4. TRANG Bl MAY NANG HA HHD

3. Trang bi dién cau truc

Thiét k& mach didu khién e
cho co cau Cau truc trén. *
Ché d6 bang tay

Ché dé ban tw dong theo
hanh trinh toa d6 X1 —
X2

70000

X1

| 6.0000

99



17/10

C4. TRANG Bl MAY NANG HA

4. Trang bi dién can cau

————————————

AR A AN s

A R A Rt

AT AWV AV AN A AN AU A ANITAW 4V

1- khung di chuyén

2- thanh chdng xuyén

3- thap co so

Y AYAYAYAYAYIYIAYAY

4- phan dau quay
5- co cdu nang

6.12- ddi trong

VO AYATAVAYAV Y
| NI NINININYN
gy A

Hinh 4-23: Hinh anh cau thap
100



17/10

C4. TRANG Bl MAY NANG HA
2. Trang bi dién Can cau
X4y dung bai toan cho can Cau twong tu nhu can truc

101



C4. TRANG B| MAY NANG HA
3. Bong luc thang may

- Nang suat ctia thang may (tinh cho 1 gi®)

3600F
P =

vH
+2>1f
V ]

E - trong tai dinh mrc ciia thang may

yv- hé sé 1ap day phu tai cia thang may;

H- chiéu cao nang (ha), m;

v- van tbc di chuyén cua budng than, m/s;

>tn- tdng th&i gian khi thang may dirng & mdi tang

102



17/10

C4. TRANG Bl MAY NANG HA
3. Bong luc thang may

+ Co cau nang: puli (hodc tang quan cép), hép gidm toc, phanh
ham dién tw va dong co truyén dong — tao ra lwc keo chuyéen
déng budng thang va doi trong '

W

a) Co cau nang co
hop toc do;

b)Co ciu nang
khéng c6 hop toc dd
1. Péng co truyén
dong; 2. Phanh hé&m
dién t; 3. Hop tbc
do; 4. BO phan kéo
cap g

b}

+ T0 dién: trong tu dién 1ap rap cau dao téng, cau chi cac loai, cong
tac to va role trung gian.
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17/10

C4. TRANG Bl MAY NANG HA
3. Bong luc thang may

- Péac tinh va théng so cua thang may :
+ Trong tai cia thang may (céc tri sé dinh murc) sau:
* Thang may ch& khach: 350; 500 va 100 kg
* Thang may dung trong cac bénh vién: 500kg
+ Tdéc do: v = (0,1 = 5)m/s

- Tinh chon cdng suat déng co truyén déng:

+ Cong suét can tinh khi nang tai ctia ddong co
P, = {(G + Gm)% -G, .f}}v.k.g. 107 [kW]
+ COng suat can tinh khi ha tai ciia ddng co
P, = {(G +G, )n+G, .ﬂ.v.k.g. 107 [kW]
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17/10

C4. TRANG B| MAY NANG HA
3. Bong luc thang may

s, V,a,p

P thij biéu dién sw phu
thudéc ctia quang dwdng s,

4 n L] I’\ \ ~n ”n bo
toc db v, gia toc a va do dat B L
e am xuéng ¢ E
p theo thoi gian M& may, Ché d6 8n din téc do thdp | @ T

P ’ S P
grid gt 1 :
) 2 e i
Aigi pu S 2 M/s LAVA s e |r
’ 3 ,,1 ' . \“ : '
Pgivu < 20 Mis ol . | ! i
I :\\ ' l’ II’ ‘\!II B
| AR VANL A
N AN
il { Fesggedts (b
! Ll 3
p P
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C4. TRANG Bl MAY NANG HA
3. Bong luc thang may, thang toi

Pong co hdp sb

Cau
Tao
Motor
Giam
Toc
Truc

Thang

1) _ /Lo Thoat nhiet, thong hoi
Phét chiu nhiét @ '
T - f : ivnn l:ivxu‘:ﬂr
l'l.lC— > - .'.'.J b ;-‘- h#\a “()()\‘ 1/) ]
Vong bi bac dan > \;.

Banh rang
truyén
dong lon

Cau Tao Motor Giam Téc
Truc Ra Vuong Goc

2)

17/10
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17/10

C4. TRANG Bl MAY NANG HA
3. Bong luc thang may, thang toi

Pong co bién tan

Main
Switch Fuso
Power ) ]_{"'U(L) Power lervert ""'_\
o L $ e
::m ( 1 inpt outpt 121 ey
ZL3(N) (B ———
> 3. N
| ) — 4
)
Ground
D3
1:0ata
CON2 2:0ata -
ey JData e
3" st [m RS485 4:Resorved
o | . M-.b-!J1 = 5-Resorved
Pl S— 1o 6:0ata -
Mults function nput == ! s3 7:5v
e 8.GND
Pt l‘r—d} S‘ RA
S — Relay output IS
B l 85 T 250VAC 1A -
24V P (30VDC /1A)
10V
Froquency AV (0-10V) AO %
referonce or PID Di- ACI (0-20mA) | (AO
< AGND Multi -function output
0-10v
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17/10

C4. TRANG Bl MAY NANG HA
3. Bong luc thang may, thang toi

Pong co bién tan

STT THS%”E TEN HAM GL"‘;EC” THONG TIN HAM SO DO DAU DAY
1 |CHE BQ CHAY CONG TAC ON/ OFF VA BIEN TRO NGOAI
09 khéi phye i 43t nha may, )
- 019 ﬂR;:rctTcmzp:&_:uhnha i9 t];:niag:::;ngmmNM,chmh Chay Thudin T DI2
J el - - d:
19: khoi phuc cai dit nha may, | [Croe x DI3
-
i a geE kR &\UF Dld
3 |P0.0.02 |Ché dé diéu khién 0 1. it khidn SVC . e
0: Min hinh -~ DIB
4 |P0.0.03 |(Lénh chav 1 1: Léoh chay ngodi COM
2: Truyén théng
0: Miii tén 1én xudng ( khéng hra 10
gi tri khi 14t nguén) Ve
1 M tén 1én xuong (b gid i | & vk 0 -> 10 vOC
kchi tt nguén) [II vF1
5 |P0.0.04 |Didu chinhtin sé A 3 2 Bien & man hinh N
1: Bién tréf ngos
6: Cap toc dg Tibp didm relay 3A T1A
£ Bheu khuen PID bitn tin Start
9 Truvén théng TIC
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17/10

C4. TRANG Bl MAY NANG HA
3. Pong luc thang may, thang to1

So dd dong lwc cho dong co hop sbé (khdng bién tan), Nang ha va
BPéng/mé clra

BT2
A SW2 B2 — 2 RL1
e "Ri2] b RL2
5| le
BT1
SWI Bl — c1 RL2 RT1
ﬁ:—_' Ril . W02
_RLL
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17/10

C4. TRANG Bl MAY NANG HA

3. Bong luc thang may, thang toi
So d6 3 diém dirng

NO 14 13

14 13

NO 14 13
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17/10

C4. TRANG Bl MAY NANG HA

3. Bong luc thang may, thang toi
So d6 3 diém dirng

BI3 g R3 Ml M2 A
]\&3 Vo1 2t w0t 14 13

HRE

BI2 ¢ R2 Ml M3 D
1\&2 T o+f1 s Hu w0t 14 13

HRE

BTl g RI M2 M3 Vi
Nh T ot+f s +Hfu utfs 14 13

HRE
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17/10

C4. TRANG Bl MAY NANG HA

3. Bong luc thang may, thang toi
So d6 3 diém dirng

L
1 M3 R3 KD
s | |12 A |~ 10TT2 10112 14 KU 13
I
M2 =
g | |12 g £
M1 T Rl KU
8 |12 0tt2 1012 14 KD 13
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C4. TRANG Bl MAY NANG HA

3. Bong luc thang may, thang toi
So d6 3 diém dirng
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C4. TRANG Bl MAY NANG HA

3. Bong luc thang may, thang toi
So d6 3 diém dirng

PW 24V L1 L3

XU

mlr 51

xD

mlr 52

117 invt

b Y
Autd., " Man
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C4. TRANG Bl MAY NANG HA
3. Bong luc thang may, thang toi

Bai tap thang may ’ ,
Thiét ké hé thang may co ban 4 diém dirng, c6 co cau
déng mo cira, thoi gian chd clira 3s.
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C4. TRANG B| MAY NANG HA
4. Bang tai

a) %

+)

+,/+:rf () - + 89

o SR G TT 1 S B [ R 1 T | _.
: = o/ o & \ i
) ' N
P A A A ////////////7’/'///{///////// 7 P A A //4’//2
A-A 11 10 At

b)

10 _

7 <
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C4. TRANG B| MAY NANG HA
4. Bang tai
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4. Bai tap bang tai
Ta c6 luc ma sat F7 dwoc tinh tir khoi lwong van chuyén va hé sé ma sat nhw sau:
Fl=umg=042x0.5x0.98=2.058 (N)
Suy ra mé men xoan tai dong co (truc dau ra) 77 la:
T1=(D/2)F1=(100/2x1/1000)x2.058=0.103 (Nm)

Trong do, D la dwong kinh rong roc.

Két qua thu dueoc bang khoang 67% mé men xoan dinh mirc cua dong co. va gap 1.5 lan phu tai néu xét

tir phia dong co. Ta co thé noi cong suat dong co da chon la phi hop.

- PCD100

Fy=pumg

QO

v /
mg O
M)
Khéi lrong m= 0.5kg Cong suit dinh mirc SOW
Hé s6 ma st /4=0.42 M6 men xoan dinh mirc 0.159 Nm

118



17/10

C4. TRANG Bl MAY NANG HA
4. Bai tap bang tai

QO BT1 @ O
PB1
TP1
'y Vi 2 \
O @ O O _ B4R O
BB2 PB4
ON:IED 4 O TPy
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C4. TRANG Bl MAY NANG HA
Bai tap chuong 4

Cau 1. Thiét ké bang tai chuyén hang nam ngang
cO yéu cau: Q= 510 tan/h, chiéu dai hanh trinh
bang tai L = 5m, dwéng kinh tang cudén chuyén
dong D= 0,4m. Chieu rong vat liéu 0,5m; chiéu cao
0,1m; khoi lwong riéng vat liéu trén bang tai y =
700kg/m?
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C4. TRANG Bl MAY NANG HA
Bai tap chuong 4

Tinh van toc bang tai
Thé tich 1m vat liéu co trén bang tai la: V = 1x0,5x0,1 =0,05 m3/1 m chiéu dai
Khéi lwong 1m co trén bang tai 1a G=V.y = 0,05x700 = 35 kg

Van toc can chay trong 1 h 1a v = Q/G=510.000/35 = 15600 m/h = 260m/phut =
m/s

Tinh téc d& déng co, chon hop sb co ty sd hdp sé K=10
Chu vi 16 cudn bang tai C= pi.D= 3,14x0,4= 1,2m
Téc dob truc doéng co la n = v/C=260/1,2= 216 vong/phut =
Toc dd dong co' N = n.K= 216x10 = 2.160 vong/phut
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C4. TRANG Bl MAY NANG HA
Bai tap chuong 4

Tinh céng suat déng co, biét khdi lwgng bang tai m, = 100kg, hé s6 ma sat f
=0,1

Téng khéi lwong m=L.G+m,= 5x35+100= 275kg

Lwc kéo bang tai F = f.m.g= 0,1x275x10 = 275N

Momen can la M = F.D/2= 275x0,4/2 = 55Nm

Toc d6 quay w=211.N/60= 2x3,14x2.160/60 = 226rad/s

Cong suat dong co Py, =Mc.w = 55x226 = 12430W = 12.43kW (chon 15kW)
Thiét mach déng lwc st dung bién tan

Thiét mach diéu khién bang tay va tw ddng thuan nghich cé dao chiéu dirng thoi
gian khi dao chiéu 1a 3s.
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Chwong 5. TRANG Bl MAY GIA NHIET
5. 1. Cac phwong phéap bién doi dién nang

a

VA A A
A 7
ol
7 ’
A=l
//
_____ ////

D6t néng truc tiép , _botnéng giantiep
1. Vat liéu du’c_)’c,nung nong trwee tiép; 2. Cau dao; 3. Bién ap; 4. E)éq cap dién
5. Day dot (day dién tré); 6. Vat liéu dwgc nung ndng truc tiep
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C5. TRANG Bl MAY GIA NHIET
5. 1. Cac phwong phéap bién doi dién nang

Wyt

S5

/

a) Lo cam &rng c6 mach ttr b) Lo cam (rng khdng cé mach tl
1. vdng cam ng, 2. mach tw; 3. noi 10; 4. twdng 10 bang vat liéu chiu nhiét
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C5. TRANG Bl MAY GIA NHIET
5. 1. Cac phwong phéap bién doi dién nang

a) Lo ho quang tryc tiep b) L6 hd quang gian tiép
1. dién cuwc, 2. ngon Itra hd quang; 3. vat gia nhiét (kim loai); 4. twdng 16
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C5. TRANG Bl MAY GIA NHIET
5. 1. Cac phwong phéap bién doi dién nang

“3
)} =y
Q>-’)‘§

ORTS

! \ﬂFL D”\UATJ ON
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C5. TRANG Bl MAY GIA NHIET
5. 1. Cac phwong phéap bién doi dién nang
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C5. TRANG Bl MAY GIA NHIET
5. 2. Qua trinh gia nhiét TP

- Phan loai theo phwong phap toa nhiét
+ Lo dién tré tac dung truc tiép
+ Lo dién tré tac dung gian tiép

- Phan loai theo nhiét do lam viéc

+ Lo nhiét do thap: < 650°C. THP
+ LO nhiét trung binh: 650°C + 1200°C. £
+ Ld nhiét do cao: > 1200°C. K RN
T
- Phan loai theo dac tinh lam viéc
+ Lo lam viéc lién tuc - b) t

+ Lo lam viéc gian doan .
D6 thi nhiét d6 va cong
suat 10 lamviéc lién tuc
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C5. TRANG Bl MAY GIA NHIET

5. 2. Tinh toan nhiét dién tré
- Tinh toan kich thwéc day dién tro .
+ Doi v&i day dién trd co tiét dién tron:

14.10°.p.P°

: ihday d=3——F mm
Duwong kinh day \ 220w [mm]

. |
Chidudaiday =5 _, /1027

o, \Il 4ﬁ.’pﬁ

+ D6i véi day dién tré co tiét dién hinh chir nhat: m = b/a = 5:10

' 5.10° P
Canh a= £ [mm]
' '\' m(m+1)U?

RS _ |' 25.PU"
Po, V (m+1)° pH 7

Chidu daiday L= [m]

P - céng suat cla day dién tré, kW
W - cOng suat bé mat riéng cua day dién tré thwe, W/icm?;

129



17/10

C5. TRANG Bl MAY GIA NHIET

5. 2. Tinh toan nhiét dién tré
- Khong ché va 6n dinh nhiét do 16 dién tr&
+ Theo dinh luat Joule — Lence: Q = 0,238 I*'R.t [cal]

G —1) [q]
ol

+ Thoi gian nung chi tiét dén nhiét do yéu cau: 7=
G- khéi lvong cla chi tiét cd dd dai 100mm, kg;
t,- nhiét dé yéu cau, °C;
t,- nhiét dé méi trwdng, °C;
C - nhiét dung trung binh cla chi tiét can nung;
a - toc do toa nhiét cua chi tiét cd dd dai 100mm, kcal/s.

+ Cong suat dién can cung cap cho chi tiét co do dai la 1mm:
HI8la
100

X P’u T .
+ Cong suat tiéu thu cda 16 dién tré: P, =—2 kW] n=0,7+0,75
77.COs @ cos¢p =0,8 +0,85

P, =
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C5. TRANG Bl MAY GIA NHIET
5. 2. So do khong ché 10 nhiét dién tr&

.
17 . |
L
Rg
[] R3 Rs Rs
DD
VR ]
- TR3 - _
-
0. 7N 02 :j—czz =
R2 , VR2
I
B2
TR1 Re
VR3
R A\ TC j\
Cy1 — B1T E
e BAX ax
c
. W |§ Wi 4: s R7 "Ry
N CK
& Y
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C5. TRANG Bl MAY GIA NHIET
5. 2. So do khong ché 10 nhiét dién tr&

A, B, e
L
/ Ly / Ap
o 7 = &1
CK CKj CK 5 -
Y S 9 -
el T L [
< n, | [?
< e
~o- g
ol =5 g i_cz 6T I P NN N ‘t—l
Y A ¥ LA ¥R
' 3T - sT : 1 |,
A2 —‘E]_L_l-B—Q +Upc C
AZ B 2 (@ 2 g- % ‘;
R gaan R 44
i Res R R aaac
o I o
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C5. TRANG Bl MAY GIA NHIET
5. 2. So do khong ché 10 nhiét dién tr&

2CL ‘

2BA

- .
! D_H_'_h “TE
+3 RLD | DD23
. . i DD41 DD42
T L ‘
>

<] =  Tichi thiso
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C5. TRANG Bl MAY GIA NHIET
5. 2. So do khong ché 10 nhiét dién tr&

______ S S

-
g
0
T
olo
0

o=y !
|-glo- o8 %
OO

?®1 v

Khai digu khi€n

(
(
B Do [mEEs % % }

134



17/10

C5. TRANG Bl MAY GIA NHIET
5. 2. So do khong ché 10 nhiét dién tr&
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C5. TRANG Bl MAY GIA NHIET
5. 2. So do khong ché 10 nhiét dién tr&

Lo cadm (ng trung tan dung bo bién tan

CKSB
al - |
» 1Tq 2TG
Zo See cwimf s G SIS xored | SEEE
A L 5T
= ({ \2? o BA
B Kk AT R[] U o ¢l L 1: é:ZiTM KC
&=t : D ua 7 i g
(IE i | o | | oT P el
%ﬁKI /\Tlafa Z Z Dliad CM::+ Bl o
T T ok K oot ‘
| = |
Rsh ‘
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C5. TRANG Bl MAY GIA NHIET
5. 2. So do khong ché 16 nhiét dién tr&
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C5. TRANG Bl MAY GIA NHIET
5. 2. So do khong ché 10 nhiét dién tr&

Autonics
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C5. TRANG Bl MAY GIA NHIET
5.5. So» do khong ché 16 nhiét dién tr&
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C5. TRANG Bl MAY GIA NHIET
5.5. Sor d6 khong ché [0 nhiét dién tr&

mmmmm

® TC45 ® TC4SP )

[1] AL1 OUT. ; R T s [:D — Désplay
g ”T:”G ST0 7 O pagn,, 9EEE =
E_‘!\zﬁmw:mm\_. _@

(4} [10]
[5] [
[6] [

ssrour @
12VDC £2V
20mA Mao. E;-_

Controdlers

. TC RTD g [F]
250VAC 34 1a B RTD TC —E.-@ O @ - —
S - Mode Po
Al a1 B S F' B B .& El.lflm:lll-ulmI|r
SOURCE: - :j N ,® = SOURCE: -
100-240VAC A A 100-240VAC Stepper Mators
E\/A S0/E0Hz, + 4@ H:: L + S\A SOME0Hz, & Drtvmrs
24VAC 5\A S0ME0HzZ, SENSOR SENSOR 24VAC 5VA 50/60Hz, & Controliers
24-48VDC 3W 24-48VDC IW
(R}
Graphici
® TC4Y ® TC4W SEMSOR Lagic

TG — n Panigls
ﬂ %
Fieid
Hetwork

Devices
HSIAC A Ta  DSOVAC 34 1a [13] [14] [15] [16] [17] [18] [19] E I[EII
ALT QUT: g"‘:l""""
1|2|3|4|5|a|7|s|9|1n|11 SIVACTA T Z:L,E:m
RCRLE v #1:'&@ 250VAC 3A 1
0 st Lot sumce, S
“a—| TC e
senson i pheang, | (L[] (] (s)e) i e][o] ol [l
24-4BVDC IW @ 'E‘J + }lT obRCE:
#1: AC power: 100-240VAC 5VA 50/60Hz SSROUT: 1 & [ -7 e
ACIDC power: 24VAC 5VA 50/60Hz, 24-48VDC 3W m.ﬁ” w1 24VAC 5VAS0/60Hz,
: i 24-48\DC 3W
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C5. TRANG Bl MAY GIA NHIET
5.5. So» do khong ché 16 nhiét dién tr&

Tén bo phan va chirc nang
—® Pén bao ngd ra diéu khién OUT (Xanh 14)
—(3) Dén bao ngd ra Auto-tuning (Xanh la)
—@® Phan hién thi gia tri dat SV (D)

—(® Phan hién thi gia tri thwe PV (Xanh 1)

C PY
E. E S 8 (® Pén béo trang thai, cho biét dirt vong LBA (D)
sV » £ 3
85888 ® DPeén canh bao thap ALL (Do)
28 g &
’ ® Dén canh bao cao ALH (Dd)
< ? B Phim nhan tang gia tri dat
— oo t—@® Phim nhan giam gia tri dat
T ——) auTeuT C— i -
@ Phim nhan dich chuyén ky tw cai dat
@ Phim nhan Ché dd MODE (SET)

% Phién ban DX9
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C5. TRANG Bl MAY GIA NHIET
5.5. So' do khong ché 10 nhiét dién tré&

W Hién thi PV / SV va cac ché do cai dit SV

17/10

B& phan hién thi
gia tri thue (PV)

B& phan hién thi
gia tri dat (SV)

Mo ta

Gia tri thuc (PV)

Gia tri dat (SV)

Hien thj cac gia tri thwc, gia tri dat
co thé cai dat duwoc

% . Gia tri dat (SV) la gia tri muc tiéu diéu khién, no phai dwoc dat trong khoang

gia tri dau vao cho phép.
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C5. TRANG Bl MAY GIA NHIET

5.5. So» do khong ché 16 nhiét dién tr&

Bl Ché dé cai dat cor ban
# Gilr phima trong khodng 3 gidy.
B& phan hién thi
i Tan thang &b Ma 13
gid tri thye (PV) "
= H‘L H Canhbaccao  |Hién thi gid iri A5t cdnh bao cao
=1| 9 | | Canhbaothdp |Hién thigia tri 83t canh bao thip
- Burcre dat khi thiure hién digu khidn G 16
= Dai tila (P} Bidu khidn ONIOFF duoe chon khi P=0.
, B tranh qua i virhode thip i gay ra
Anti-reset . . :
A windup (ARW) | B&1 khau tich phan. N duge hoat dong

twr dfing néu nhu ARW = 0.

Thxi gian tich phan
i

Mham gidm sai s trong didu khién 17 1&.
Khau tich phin dwoe OFF khi <1=0".

Theri gian vi phan

Mihdm loai bd dao dbng bdng cach dodn
trurdre sur thay déi ngd ra, nhd vay giop

o) vide diéu khidn d3u ra dn dinh. Khau vi
E phan duge OFF khi “D=0"
Canh bao dirt , . .,
' ; . Che bidt cai dat cdnh bao S0t vang 18p
LA | veng '?E;ﬁﬁ” khign | 5.\ khién, LBA duge OFF khi “LBA=0"
r Chu kﬁ’[gf'” khién | iz thj ehu ky ngd ra didu khidn (gidy)
Ba ré Hién thi d6 tré cOa gia irj dal rong ngd ral
~ 55 (HYS) chinh (ap dung didu khién ON/OFF)
o " . May |a gidi han gia tr cao nhat cla
2| - Gidi han t 18 trén ngo ra chuyn a8,
P . , .| May |2 gitd han g tr thip nhdt cia
22| g g=,~ | Gidihan s dudi NG ra chuysn déi
— LDE Khaa dir bou 43 dat BAT / TAT khoa dir lidu da dat

(LOCK)

17/10
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C5. TRANG Bl MAY GIA NHIET

5.5. So' do khong ché 10 nhiét dién tré&

-

1"
" -
P

'
- .

17 MIOAC T2

FOTER
§SR-40 DA

Made In Taswan

4 - 3-32vDC

Sol Stmte Moduie ©

Ce

o Y |
R |
| B .
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C5. TRANG Bl MAY GIA NHIET
5.5. So» do khong ché 16 nhiét dién tr&

den
220VAC

canh bao
220v

C_ o
TRG NHIET

cam bién nhiét do K

AMPRCNHNAALE  »

Relay ran SSR - DA

17/10
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C5. TRANG Bl MAY GIA NHIET
Cau hoi thi (Phan tich)
a. Thiét ké mach dong luc 3 dién tro 100 Ohm, hoat dong
doc lap, st dung controller nhu hinh.
b. v& so d6 diéu khién. nguyén Iy hoat dong.
c. Thyc hién tuong tu cho trudng hop Relay ban dan SSR

® TC4Y

AL1 OUT: Relay OUT:
250VAC 1A1a 250VAC3A1a

£
-{1]2]3]4[5]s[7[s]9[1o]11]—

b
= AQ
rRTD 55(203 J" } SOURCE:
A 100-240VAC
o 12VDC 22V X1 5yA 50/60Hz,
SENSOR 20mA Max. 24VAC 5VA 50/60Hz,

24-48VDC 3W

%1: AC power: 100-240VAC 5VA 50/60Hz
AC/DC power: 24VAC 5VA 50/60Hz, 24-48VDC 3W
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C5. TRANG Bl MAY GIA NHIET

Bai tap trang b1 dién 10 nung

Trang bi dién cho 16 nhiét

Yéu cau: Nhiét dd 16 nung tang tlr 25°C - 100°C trong 1 gid; diéu khién 6n dinh nhiét
dd bang Triac, cé 6n dinh nhiét d& phan hoi.

e Tinh dién tr& [0 nhiét.
e Biét cudn day dan bién tr& con chay dwoc 1am bang hop kim Niken cé dién tré
suat p = 0,4.1078Q.m, c6 tiét dién déu la s = 0,4mm?2 va gdbm N = 500 vong quan

guanh 181 st tru tron c6 dwdng kinh D= 6,4cm.
Chu vi tru st C=1D = 3,14x6,4 = 20cm = 0,2m
Chiéu dai day dién tré L =N.C = 500x0,2= 100 m

Pién tré ctia day dan 1a R = p.L/S = 0,4.1075x100/0,4.106 = 100Q 47
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C5. TRANG B| MAY GIA NHIET

e Tinh nhiét lwong cung cap cho I6 nung cé khdi lwong m = 20kg, nhiét dung riéng

vat lidu 1am 16 1a ¢ = 1000 J/kg.K (bd qua khéi lwong vat pham can nung)
Q, =m.c.( At +273)= 20x1000x(100-25 + 273) = 696.10% J/gitr = 6960 kJ /gicy

e Tinh toan céng suat nguén cap n=95%, ngudn cap 220V (bd qua nhiét lvong

ton hao).

Nhiét lwong can cung cap cho 16 Q = I2.R.T

Q = Q, (bd qua ton hao) 12.R.T = 6960 kJ
Dong dién 13 | = sqrt( 6960/(100x1 ) = 8,34 A

Céng suat ngudn la P = Ulm= 220x8,34/0,95 = 1931W = 1,931 kW
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C5. TRANG Bl MAY GIA NHIET

Thiét mach déng lwc st dung Triac

Thiét mach didu khién tir déna & dinh nhiét da.

e s

ni-l- L1 =
L L

+Veo +Voo

é Vin
R
Vee /\ v
5 | REF
I
I = time

saturation

?R VDIT
Ov = time

= Vin< Vaer Vin > Veer

>
\>/
¢
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Chwong 6. Trang bi dién dac biét

6.1. Trang bi may CNC
Pong co buodc

Pong co Servo

150



6.2. Dong co bwoc

Pbong co budc

b=

LLATHTEA

fve

4

T

LTI

-
|
| |
o
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P 2 E
I_-_

f

S

g

= WIRES

e ——d

bl ——

Chwong 6. Trang bi dién dac biét

Bp-]
oMot

e
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Chwong 6. Trang bi dién dac biét

6.2. Dong co bwoc

Pbong co budc
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Chwong 6. Trang bi dién dac biét

6.2. Dong co bwoc

Pac diém déna co budc

+Vcc

4-Phase Stator

Coil A
Coil B
Coll C
Coil D

@)

@)

Electrical -@
trol
Multi-Toothed o A 4
Magnetic Rotor
Ov
2 2

153



17/10

Chwong 6. Trang bi dién dac biét

6.2. Dong co bwéc

Chuyén déng goc chinh xac, khédng quén tinh (goc buwéc 1,8
do)

Khéng bi ngan mach hodc qua tai khi cap ngudn
Ludn di kém Drive dé diéu khién

Toc dd ddng co phu thudce tan s6 xung, s vong quay phu
thudc sd lwong xung
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Chwong 6. Trang bi dién dac biét

6.2. Dong co bwoc
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Chwong 6. Trang bi dién dac biét

6.2. Dong co bwoc

Stepper Driver TB6600

@

ENA-
ENA+
DIR~
DIR+

A+
A-
B+
B-

Controller / PLC

t~r

DC 9V to 40VDC.

17/10
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Chwong 6. Trang bi dién dac biét

6.2. Dong co bwoc

ak
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Chwong 6. Trang bi dién dac biét

6.2. DPong co bwéc

0.0 B
3M E 24-48VDC
3L+ B

PLG $71200

O O
+5UDC OV

S7HS112-3004
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Chwong 6. Trang bi dién dac biét

6.3. Dong co’ Servo
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Chwong 6. Trang bi dién dac biét

6.3. Dong co’ Servo
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Chwong 6. Trang bi dién dac biét

6.3. Dong co’ Servo

DC Servo Motor GD

C{iu t:.lo Danglechp
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Chwong 6. Trang bi dién dac biét

6.2. D6ng co’ servo

Chinh xac hon ddng co bwédc nhd phan hodi Encoder
Roto lam nam cham vinh ctru, hoac nam cham dién
hoat dong tdéc dd cao hon déng co budc

Ludn di kém Drive dé diéu khién

Toc dd ddng co phu thudce tan s6 xung, s vong quay phu
thudc so lwong xung
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Chwong 6. Trang bi dién dac biét

6.2. Dong co bwoc
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Chwong 6. Trang bi dién dac biét

6.2. Dong co bwoc
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Chwong 6. Trang bi dién dac biét

6.2. DPong co bwéc

PHOTO SENSOR
\ s V?i;.' ‘

SQUARING
CIRCUIT
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Chwong 6. Trang bi dién dac biét

6.2. Dong co bwoc
Dia quay Cam bién
Day 8 dén Led bia c6

S UL
ot B gy W g B gy ISR g
) \li I. - \! l. 2..

- .= ? 3
R

?5
-
2.'
2!

Tin hiéu Bit
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Chwong 6. Trang bi dién dac biét

6.2. Dong co bwoc

7 3
\,. | L
=4

167



17/10

Chwong 6. Trang bi dién dac biét

6.2. Trang bi SmartHome
Coéng tac cam wng/wifi
Thiét bj diéu khién bom

Thiét bi diéu khién céng, ngd, ctra
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Chwong 6. Trang bi dién dac biét

6.3. Trang bi Dién gi6é va mat tr¢oi gia dinh
Tu dién gi6 gia dinh

Tu dién mat tr&i gia dinh
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ON TAP

Cau 1. (Mdrc do hieu 4d) Thiét ké hé thdng mé& may dong co’
(mét chieu/KPB long s6c/Day quan) dwa trén nguyén tac diéu
khién theo (th&i gian/dong dién/toc dd), cé dao chieu quay
dong co, c6 ham khi dirng may.

- Sordo doéng luc

- Biéu d6 mé& may

- So do dieu khién

- Nguyén ly hoat dong.
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ON TAP

Cau 2. (Mirc dd phan tich 3d) Thiéet ké trang bi dién cho

May tién truc ngang, khéi dong truc chinh sao/tam giac, sau 5s
dua truc vitme an dao vao 1am viéc. Tinh van toc ddng co truc tiép
truc vitme dé budc tién dn dao 10mm/ phut. Budc ren

Cau truc cang c6 hanh trinh 50x100m, chuyén dong A—B theo
dwdng chéo chinh, khi t&i diém B sau 5s ha tai va thu tai sau
10s. Ha ta va nang tai theo hanh trinh gi¢i han.

Thang nang co ban cho 3 diém dirng, co co cau dong mé clra
theo hanh trinh gi&i han, thdi gian mé cho la 5s.
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ON TAP

Cau 3 (Mdrc do ap dung 3d) Thiét ké tinh toan trang bi dién

3.1. Bang tai: Bang tai chuyén hang nam ngang co6 yéu cau: Q= 510 tan/h,
chiéu dai hanh trinh bang tai L = 5m, dwéng kinh tang cudén chuyén déng D=
0,4m. Chiéu réng vat liéu 0,5m; chiéu cao 0,1m:; khdi lwong riéng vat liéu
trén bang tai y = 700kg/m3

e Tinh van toc bang tai

e Tinh téc dd ddng co, chon hdp s6 co ty sd hdp sb K=10

e Tinh cong suat dong co va thiét mach ddng lwc st dung bién tan biét khi

lwong bang tai m, = 100kg, hé sé ma séatf=0,1
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ON TAP

Cau 3 (Mdrc do ap dung 3d) Thiét ké tinh toan trang bi dién

Ld nung: Nhiét dé 16 nung tang tr 25°C - 100°C trong 1 gi®’; diéu khién 6n
dinh nhiét d6 bang Triac, c6 on dinh nhiét dé phan hoi.

e Tinh dién tr& 10 nhiét. Biét cudn day dan bién tr& con chay dwoce lam bang hop
kim Niken co dién tré suat p = 0,4.1076Q.m, c6 tiét dién déu 1a s = 0,4mm?2 va
gom N = 500 vong quan quanh 16i st tru tron c6 dwéorng kinh D= 6,4cm.

e Tinh nhiét lwong cung cap cho 0 nung cé khdi lwong m = 20kg, nhiét dung
riéng vat liéu 1am 10 1a ¢ = 1000 J/kg.K (bd qua khdi lwong vat pham can nung)

e Tinh toan cdng suat ngudn cap va Thiét mach déng lwc s dung Triac N=95%,

ngudn cap 220V (bd qua nhiét lwong tén hao).
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