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HE THONG THU THAP DU LIEU DO LUONG

® NOi dung bai giang :

B K{ thuat cdm bién do lwdng trong hé thong CBT

B Phan
B Cact
B Cam
B Cam
B Cam
B Cam
B Thiét

loai cdm bién

ndng s6 co ban cua cam bién
nién do chuyén vi va chuyén dong
nién do lwc, momen, xUc giac
nién nhiét

Dién siéu am
bl so’l quang hoc
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1.1. Gi&i thiéu chung vé cam bién va do luvong.

*QTCN 12 hé vat ly dugc mo ta

bdi c4c bi€n trang thdi .C4c bi€n
trang thai dugc dac trung cho dinh Qui ek (i g o) i viny - Oty
tinh ( quality ) va dinh lUGng =" dind e Ok onir

(Quanity e [ e
Clia QTCN b PT todn I hodc s6 | | |
do thuc nghiém. _ ] ~ Maylinhcong ighe
*QTCN dugc diéu khi€n béi céc Lot 2ol el o )
HT do luGng va DPKTD hoat d0ng ][

theo chuOng trinh trén co sG d{r RO

liéu thu dugc tU cidc PT cdm bién
do luOng ( Tranducer) va cdc tinh

ning cUa cdc PT chap hanh ]
(actuator ) H.2.1. M6 hinh PKTD cua QTCN



N A x ~ = ~ .
o777 A HE THONG THU THAP DU LIEU DO LUONG

0 CHI L USITEITY OF Ry

1.1. Gi&i thiéu chung vé cam bién va do luvong.
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H.2.2. Cau tric di€n hinh hé thdng cam bién do ludng va PKTDP

Su phat tri€n cQa nganh dién tU tin hoc vién thong, va cic
mang may tinh (cUc bO va dién réng ) duoc st dung cho hé
cam bi€n do ludng diéu khi€n tu dong dé di€u khién cic
QTCN ciing nhu theo doi giam sat qua trinh .



HE THONG THU THAP DU LIEU PO LUONG

hiéu chung vé cam bién va bd chuyén doi.

1.2 Cac phan tU cla Hé thong do luong diéu
khien

® Hé thOng do luOng cdm bi€n gdm 3 thanh phan :

*Cam bién ( Sensor)
*Gia cOng tin hi€u ( Signal Conditioning )

*Hé thOng hié€n thi (Display System )

Pai lwong dang .BO vl XU 1}/7 ( PI'OCGSSOI') Gia tr1
ai lrong

Puwoc do b
:[ Cam bién ]_.[ Gia cong tin hiéu]_A.[ Hién thi ]—>

Hoac Pai lrong da [

Module kich
truyén dong

p[ Bf} xw li ]—>

dwoe xu 1i

H.2.1. Hé thOng do va cac thanh phan
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1. Ky thudt cam bi€n do luong trong HT-CPT

Hai thanh phan cO bdn cla hé thOng di€u khi€n hién dai la:

* CAm bién ( Sensor) : cdm nhan cic dai luong do va chuyén doi
thanh tin hiéu tuong Ung tai dau ra ( thuOng tin hiéu dién ). b6
chinh x4c tOi da cUa hé thOng di€u khi€n bang tbng d6 nhay cla
tUng cdm bi€n va dO nhi€u bén trong cla né.

FIGURE 3-2 A MECHATRONICS MEASUREMENT 5YSTEM WITH AUXILIARY ENERGY SOWURCE
Gnurc;— Sensor detector [ Sigrald condtiorser Di=play
T Fesdback sensor

Ta coambrodler

Energy source

H.2.1: Hé do luong co dién ti v6éi bO ngudn phu
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1. Ky thudt cam bi€n do luong trong HT-CPT

1.1. Gi&i thiéu chung vé cam bién va bd chuyén doi.
* Gia cong tin hi€u : Chuyén d6i tin hi€u cla cdm bién thanh tin hiéu
phit hOp d€ hién thi hdc vio modun di€u khi€n dé€ thuc hién xich di€u
khié€n .
Day 12 khau thu thap d{I 1iéu, gia cong tin hi€u va chuyén d0i so cap (
thuOng g0i mach do). Tin hiéu tU Sensor clla mOt hé thdng do
thuOng dugc xU 1y theo phuong phdp phu hOp v&i giai doan hoat
dOng ti€p theo.

*Tin hi€u xUr 1y qua gia cdng tin hi€u cé thé€ 1a khuyéch dai, loai nhi€u
( noise), chinh 1uu cho phang, A/D hodc D/A, bién di€n trd thanh bién
dong dién, hodc bi€n di€n 4p thanh bi€n dong tuong Ung. ...

*Hé thOng hié€n thi : Tin hi€u ra tU b0 gia cong tin hi€u dudc th€ hién
dudi dang con sO do so vOi don vi do ( hi€n thi sO ) hodc dang bi€u

N 2 "
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*BO xtr ly : nhan tin hiéu tir gia céng tin hiéu va xtr ly tin hiéu cho
co cau chap hanh hoat dong

BO xu'
ly
Co cau
chap
hanh

Thuat ng(f cAdm bién khong hoan toan
thOng nhat. Tuy theo mUc dO xU 1y tin
hi€u dién, c6 cac thuat ng(r khic nhau :
“Cadm bi€n” , “BO chuyén d0i”, “dau
do”
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Hé thong dung cu tdng quéat

c6 cac thanh phan sau :

* Khoi cdm bién ( Vi tri, lwc, Kho
lwong, Nhiét do, ap suat, dong
lvu lvong, SO .

* Khdi chuyén déi cam bién.
+ Kh6i xt ly tin hiéu T

- Khoi cau trac vao/ra (1/0) o
pplcations

Hinh 2.4. Hé thOng dung cuU va thanh phan clané .
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1.2. MUC TICH HOP VA YEU CAU BOI V&I CAM BIEN

Dong tin hi€u trong cdm bi€n dudc bi€u thi theo cac budc sau :

........................................................................................................

.................................................................

..........................................
h

: Pai lugng trung Pai luong Tin hiéu do Tin hiéu do :

: gilan khong dién dién s cap turomg duoc s6 héa
.
= : ==Y
= P . b | 2 g
L=l . : ; . . =
B= it Bién dang Phan o | Phan ddnh gia ; ADC Mu} _ = E

bil chuyén doi! : vi tinh — 2

"y . - : e

5 Chuyén dol -—

i (Cam bién don gian) -

]
------------------------------------------------------------------
L]

H.2.2 . MUec tich hop cUa cac cam bi€n
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Budc 1:Chuyén d6i dai lugng can do thanh mOt hay nhi€u dai luong
trung gian (khong phai dai luong di€n). Phuong phdp do khong sUr
duUng cic dai lu‘dng trung gian dUgc goi 1a phuong phap do truc ti€p.

Ngudc lat, ¢o er dung dai lugng trung gian gO1 la phuOng phap do
gllgﬁ?gg@huyen d6i dai lugng dau ra hay dai lu’dng trung gian thanh

dai lerng di€n sO cap thong qua BO chuyen d0i ( Tranducer) . TO hgp
b0 chuy€n dbi cO va phan t& chuyén d0i coO dién tao thanh ki€u don
gidn nhat cla cdm bi€n 12 b0 chuy€n doi.

Budc 3: BO xU 1y dién tlr tuong tu xUr 1y tin hi€u di€én so cap, nhu
khuéch dai, 10c nhi€u, bu di€m khong, tuyén tinh héa tin hi€u do, lua
chon dii do va chuy€n dai do,...va chudn héa tin hiéu ra.

Budc 4: BO chuyén dbi tuong tu s6 ( ADC )( Analog Digital
Converter) chuy€n doi cic tin hi€u tuong tu thanh tin hi€u sO cho mdy
tinh xI' 1y . Budc 5 : Tich hgp céc bd vi xUr 1y sO d€ x U 1y tin hiieu;
do : Gidm sat va ghi 1ai dUr li€u do, canh bdo khi dat gia tri gidi han,
giao ti€p vGi mdy tinh chU, két hgp nhi€u bo chuyén doi va danh gid
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*Trong dii do phai thuc hi€n dudc dnh xa don tri va cé thé tai
lap lai tu dau vao dau ra.

‘Dai luong ra chi dugc phép phu thudc vao dai luvong vao duy
nhat va dOc 1ap v6i cac dai luong khac. Vi du Thiét bi do khoang
cach siéu 4m chiu anh hudng ding ké bdi nhiét dd. Su anh
hudng nay phai chinh bu tuong tu hoac s6. Nhu vay ta phai thuc
hién phép do nhiét d0 va mach bu nhiét do.

*Su tac dOng cUa hé thong do dOi vOi dai luong can do phai
duoc duy tri @ muc thap nhat c6 thé€ bé qua duoc . Vi du mot
thi€t bi dé do mUec sut ap trén di€n tré® phai c6 tré@ khang trong la
16n nhat d€ dong dién qua thiét bi do khong lam sai 1&ch phép do .

*Céc dac tinh khac clla cdm bi€n la
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*Anh xa tuyén tinh ttr dai lugng vao dén dai luong ra. Viéc tuyén
tinh héa c6 th€ thuc hi€én nhd phép hi€u chinh tin hi€u tuong tu hodc

$hong phan Ung nhay véi nhiéu dién tUr. Trong méi truOng cong
nghi€p, nhi€u dién tU 1a mOt trong cdc nguyén nhan chinh gayy sai sO
hé thOng .

* Chuan héa tin hi€u ra : Cdc chuan thuong 4p dung

+ P0oi v6i tin hi€u tuong tu : -5(-10)...+5(+10)V
0 — 20ma ( Mach dong di€m chét 0 dead zero)
4 — 20ma ( Mach dong di€m sOng 0 life zero)

+P0i vbi tin hi€u sO : Song song (8 bit, giao dién Centronic)
NGi tiép ( RS232; RS485)
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2.2 Yéu co ban cam bién

*Cap ngudn don gian . Dang cap ngudn don gian nhat trong linh
vuc ché tao may la dién ap khong 6n dinh 24V

*C6 kha niing ki€m soat chuc ning, c6 thé truc ti€p trén cadm
bién hoac ki€m soat tir xa. Cdc cAm bién thong minh con c6 kha
ning tu giam sat tinh hinh hoat dOng .

Cam bién
CUa/Canh cura, hé
thOng giam sat cUa
tu dOong.

Cam bién tiém can
Cam Ung ti khodang Cam bién quang
cach dai dién cuc nho
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B,(':\D di€u khi€n nhiét BQ dém/B6 dé} BO dat thoi gian
dd PID chinh xac cao thoi gian co the hi€n thi s6 LCD

I loai nén sang

f TETE

Fhany

ﬂm e %.@

Pién ap thap 12- ] ]
24VDC BO diéu khién cam

DOng ho sO0 daning bieén da chUc nang Cam bién 4p suat
MT4Y/MT4W
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©Khi chai bi ngi
Khi chai dang di¥ng, IN1, IN2 l4 ON vi khi chai bi ngi, chi co IN2 14 ON.
Vi thé€, né phit hién chai ngi khi IN1, IN2 I3 ON bdi viéc si¥ dung hoat ddng (AND).

(Loai phin xa
khuéch tin)

N1 B Switch Iv'a chon

oUT1 _ olr2
PA10-U | wom ]

[FoRM ][IV |
® IN1 [Fomig [+
® IN2 E: E|

PDWEH E [ ] ]
frz]
Autonjcs MADE IN KOREA

EBicu do thdi gian

IN1 [
IN2 | [ ]
ouT

Chai Chai
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©OPhit hién dudng ren ctia 6¢
® IN1 Ia d€ phit hién 8c v IN2 14 d€ phit hién dudng ren ciia be.
® IN1 v IN2 11 ON, OUT s& ON rdi thi tvf déng trd v& sau thdi gian cii dit (T).
(One-shot delay)
® IN1 s& hoat ddng nhanh hon IN2 vii IN2, IN1 s& hoat d6ng chi mét lin.

M Switch li'a chon

) g
ouT1 ouT2
[or-] ]

Moo=
Rl =]

(@ IN2 | Yool
POWER, TIME

® 5‘% |F% Fz]
Autonics z MADE [N KOREA

PA10-U o]
[T |52
|
M Bicu do thdi gian
Bolt

® INT [omi =
|
fin
(Gc) INT 1 1

(Budng ren) IN2

out ]
(Cé ren) (Khéng cé ren) .I.‘ 4
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* Phan loai theo phan t& cdm bién :

+Phan tU cdm bién tich cuc :

+ Phan t(f cdm bi€n thu dOng :

*Céc PT tich cuc: hoat dOng nhU ngudn 4p hay ngudn dong ma
khong can cung cap nguOn ning 1uong phu . C4c phan tU tich cuc
nhU cdm bi€n nhiét di€n (thermocouples); cic hé dién dOng

( electro-magnectic generator ), phan tU quang

dién( photoelements),Tinh thé& dp dién( piezocristal )

* Cac PT thu dOng : tiéu thu niing lugng tU ngudn phu hodc 1ay tU
bi€n kich thich dau vao d€ bién d6i thanh tin hiéu dau ra.nhU bién trd
(potentionmetter), bi€n trd quang ( photoresistor), cdm bién di€n dung,
cdm bi€n dién cdm, cAm bién tU tinh,...
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TOng quan khai quit vé céac loaoj cdm bién :

Bang 1.1 — Cac cam bién dién hinh vi tin hiéu ra cia chung.

Thuoc tinh Cam bién Tir Iiiéu ira
Nhiét dd Cap nhiét neau Thermocouple Pién ap
Silicon Silicon Sensor Ap/Dong
Kiéu dién tréd RTD Dién trdg
Thermistor Thermisror Trd khang
Luc / Ap suit Dav do cang Strain Gage Pién trdg
Ap-dién piezo- Piezoelectric Pién ap
Gia toc Mav do gia todc Accelerometer Pién dung
Vi tri LVDT Pién ap AC
Cudne do sang Photodiode Phorodiode Done dién

*Phin lo@i cdm bi€n theo thudc tinh vat Iy : ma cam bién thiét
ké va ing dung

+ Cam bi€n nhiét d6; Cam bié€n 4p suat,

+ Cam bién luc, Cam bi€n gi tdc, Cam bi€n van toc,...
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2.2. Cac thong so dac trung cUa cam bién
*Khi 1ua chOn cam bién cho nhiém vu do dac cu the ta can dat cau

hoi : Pai lugng vat 1y nao can xdc dinh bang thuc nghi€m trong dii do
nao va dO chinh x4c bao nhiéu ? Tin hiéu
*Diaido: ddidolaphamvicic yq |
gid tri dau vao ma cdm bién c6
th€ chuyé&n thanh céc gi tri -

dau ra tuong Ung.
* PO phan gidi : D0 phan gidi cUa y ‘
AL A - p " A 2 ‘ Dai can do
mOt he do 1a mUc chénh l€ch nhO 4 ‘
nhat c6 th€é phan bié€t dugc tai hai ) ]
gia tri dau ra tuong Ung . DO phan _Dii do cdm bién ]

gidi dugc bi€u thi theo % dii do
hodc bang bit ( sO )
PO phan gidi :clla cAm bi€n v6i tin hi€u dau ra tuong tu duoc
xac dinh ch yéu thong qua dd 16n thanh phan nhi€u khong tranh

2
1,1 e

Tln hleu vao
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2.2. Cac théng sO dac trung cUa cam bi€n
* PO chinh xic cUa phép do : 13 dO chinh x4c yéu cau cUa phép do .

*PO chinh x4dc clla cdm bi€n : 14 dai lugng phu thubc vio cAm bién
va bi€u thi tOng céc sai sO tinh c6 th€ giy sai tin hi€u dau ra.

2.3. Pac tinh tinh cla cic hé thong do

* Pac tinh tinh clUa mOt hé thdng do dudc bi€u dién bdi ham sO cla
dai luong do theo dai luong dau vao, Ham c6 th€ tuy€n tinh hay phi
¥ Edhg 1an cdn x0, ta khai trién ham duéi dang chudi Taylor :

2

y(x) vy, Z‘(x X,) ﬁ‘;ﬁ(x Xg)  eeeeneens

X 2 dx
Tuy€n tinh héa gan ding

y(x) yO C(X XO) C Zﬂ,xo const
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2.2. Cac théng sO dac trung cUa cam bi€n

Po6i vdi hé do cé sO hang phi
tuy€n nho nhung khong thé bo

qua thi phép tuy€n tinh héa c3 thé

thuc hién gan ding trong dii do

* Puong dac tinh phi tuyén sé

duoc xap xi bang dudng hoi

qui l1am cuc ti€u héa sai sO trung

binh .

* Puong dac tinh phi tuyén sé

duoc xap xi bang dudng dac

tinh can bang qua di€m dau va

diém cudi cla dii do .

v( dai lugng do)

t Phan ti tuy€n tinh

_

|
|
ac tﬁnh phi tuy€n
|
|
|

Pudng hai qui
|
|

Dagc tinh can bang
I

Dai do

S ] « ) [ S A

|
|
|
|
|
|
|
|
Vl
!

[
»

X( dai luong dau vao )
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2.2. Cac thong sO dac trung cla cam blen

*Sai sO tinh clla hé thong do :
Sai 1éch cUa mOt gid tri do thuc
cUa mOt dai lugng dau vao so
vOi gid tri do 1y tuGng mong
muOn dugc g0i 12 sai sO tinh .

* C4c loai sai sO tinh : 4 loai .
+ Sai s6 di€m khong : Xuat hién
khi duOng dac tinh trugt tU bén
ngoai hay bén trong .

-Nguyén nhan bén ngoai lam truot
di€m khong do nguyén 1y do

-Su @nh hudéng nhiét do : 12
nguyén nhan hay gdp — Pi€m 0 do
HhhiSaf 56/tiah-cta hé&hhdipg do

Dal luong do | Dailuong do

Sai s dO doc

Sai sO di€m khong

A bai lugng , Dailuong
.. Vao vao
bai lugng do bai luong do

Sai sO dO tuyé€n Sai sO tré

>

L tinh >
Dai luong Dai luong
vVao vVao
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2.2. Cac théng sO dac trung cUa cam bi€n

* Sai sO trong : Do ché tao dau

dQai 56 ngau nhién : Khi dai luong
ngau nhién cé gia tri trung binh bang

khong chOng chat cOng v6i gid tri do.

(Vi du nhiéu tr b xUr 1y tuong tu)

* Sai s0 do tudi tho : khi gi4 tr]
do troi theo mOt hudng hay thay
d0i qua lai do vat liéu cdm bién
laohQa .- .. , .~ L
. Sl;l? SO dO dOc : Sai sO gay ra
sU thay d6i dO dOc cla duGng
dac tinh . Nguyén nhan do su
thay d6i cUa nhiét d0 hay 4o
hoa .
H. Sais0 tinh clla hé thong do

A

4

Dai luong do

Sai sO di€m khong

" Dai luong do

Sai s dO doc

[
>

Dai luong

Dai ldgﬁg do

Sai sO dO tuyé€n

—th—P

Dai luong
vao

A

Dai luong
vao
Dai luong do

Sai sO tré

>

Dai luong
vao

v
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2.2. Cac théng sO dac trung cUa cam bi€n

*Sai sO dO tuyén tinh : Duong
dac tinh cUa thiét bj do khong
hoan toan tuy€n tinh, tUc sai lech
khodng dung sai nhat dinh quanh
duOng dac tinh 1y tudng .
+ Sai sO dO tuyén tinh : bugc
tinh ty sO dO rOng cUa khodng
dung sai va gi4 tri cu0i cUa gidi
+90 du sai sO dO tuy€n tinh :
di€n hinh trong phép do hi€u dién
th€, khi con chay di chuyén trén
dudng ti€p xtc (chodi than), tinh
khong dOng nhat vat li€u 1am xuat
hién nhi€u cuc bd clla dudng dac
thh Sai sO tinh cUa hé thong do

A

A

Dai luong do

Sai sO di€m khong

" Dai luong do

Sai s dO doc

[
>

Dai luong

Dai ldgﬁg do

Sai sO dO tuyé€n
L tinh 5

Dai luong
vao

A

Dai luong
vao
Dai luong do

Sai sO tré

>

Dai luong
vao

v
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2.2. Cac théng sO dac trung cUa cam bi€n

* Sai sO tre : D6 16n cUa tin hiéu
ra

Khong chi phu thulc gid tri dau vao
ma phu thuOc huéng thay d6i cla
ching . Tin hi€u ra 1a ham s6 cUa
cé\ééimléifé%fﬂdé)ﬁ Rigndatgng tré ludn
cé lién quan dén suU tich tu va
chuyé€n doi niang luong ( thuOng la
hao tdn ). Hién tugng tré thudng
xuat hién vGi cdm bi€n tU tinh, boi
khi do c6 sU chuyén d0i ning 1uQng
dién truGng va tU truOng ciing nhu
doi khi tich tu ning luong do tU hoa
trong Vat liéu kim loai

H. Sais0 tinh clla hé thong do

A

Dai luong do

Sai sO di€m khong

" Dai luong do

Sai s dO doc

[
>

Dai luong

A

Dai ldgﬁg do

Sai sO dO tuyé€n
L tinh 5

Dai luong
vao

A

Dai luong
vao
Dai luong do

Sai sO tré

>

Dai luong
vao

v
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2.3. Cdm bi€n do chuy@n vi va chuyén dong

» Cac nguvén tac do cac dai luong dong hoc va dong Iuc hoe

| Nguyén ly/Dai lvong do S, | b, w €, .M p ]
| bang dien thé / dien trd Ohin R T

biang, ta giao J B¢

hiang quang hoc / mat ds
ap dien / diéen tich @

ap ird /S dién trag R

*Dai luong dOng hoc ¢O ban :

L
> >
hang cam g / do cam ang L p >
bang dién cdung / dien dung O > >
bang sicun am /4 thdl gian £ >
bang tir tinh / mat d6 tr thong B > > >
A
=

X

X
X

X
X
X

-Quang duong (S) ; Géc xoay () ; Van tdc V= dS/dt; Van tOc géc : w
= d/dt ; gia tOc a=d>s/dt?; gia tOc géc : e=dw/dt

-Pai lugng dOng 1uc hoc :
- Luc F va Momen M
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CHI L USITETY OF RamY

2.3. CAm bi€n do chuy€n vi va chuyén déng
* Phan loai cdm bié€n dU trén nguyén tic bO chuy€n d6i ( Tranducer)

+ Bién trd ( potentionmeter): BO chuyén d0i bién trd dung nguyén ly
thay d6i dién trd cla vat 1i€u cdm bién .

+ Pién dung ( Capcitance) : Chuyé€n d0i di€n dung dung nguyén 1y thay
d0i dién dung gilta 2 b€ mat tam lap dat .

+Dién tU ( Inductance ) :BO chuy€n do6i di€n tU dU trén su thay dOi
dién tU khi thay dOi phan ti€p xic cUa 16i vat li€u tU va cuOn day .

+ Ap dién ( Piezoelectric) : BO chuyén dGi dp dién dU trén nguyén ly
tao di€n thé€ cla tinh th€ 4p dién( thuOng Quart) khi chiu bi€n dang .
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CHI L USITETY OF RamY

2.3. CAm bi€n do chuy€n vi va chuyén déng
1. BO chuy€n doi dién tré

FIGURE 3-10 POTENTIOMETER TRANSDUCER PRINCIPAL
el

vV = EE Motion
O day : L : Hanh trinh thuGc do o
+d : Chuyén vi do 4 l i

+ E : Dién thé cla dau do bién trd wiper

‘_L Wiper
- 3connection

So dd nguyén Iy cdm bién do chuy€n vi bang bién tro
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CHI MR USITRRITY OF BESTTRY

2.3. CAm bi€n do chuy€n vi va chuyén déng
2. BO chuy€n d6i dién dung

C:Kgoé

?
d e d >
«—[|—>
Oday:K: hang sO dién dung :_E* Eq 45"" !
+ A : Dién tich tam dién cuc pcity € |
0 Capacity C

+d : Khe h& gilta 2 dién cuc
*3 cich thay d6i dién dung :

’ Y
v

+ thay d0i khodng c4ch 2 dién cuc

+ Thay d0i dién tich ti€p xtic 2 ban
cuc

§§ ]&aé/ Sgﬁ%nn Sgé’l%ll i&n do chuy€n vi bang dién dung
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0 CHI L USITEITY OF Ry

2.3. CAm bi€n do chuy€n vi va chuyén déng
3. Po bang dién tur

Coil
* Chuy€n dOng 16i nam cham 1am thay
d0i dong di€n cAm Ung tU qua cuOn day |
*C&u dién AC dung d€ do thay d6i dong
dién cam Ung qua culn day . Movable |
CI:) permeable
core
D = Q dS 7 = wmm
$
Inductance L

® Ding do chuyén vi thang va géc quay

B Pugc g0ila BO chuy€n doi vi phan tuyén tinh ( linear
variable differential transformer -LVDT)

H. SO d6 nguyén 1y do chuy€n vi bang chuyén doi dién tu
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1 CHI M USERRITY OF B

BO chuy€n dobi vi phan tuyén tinh(LVDT)
B VDT bao gbm 3 culn day ,S\/
(COIIS) Moveable

core Form

[ Cubn s0 cap nbi nguOn dién iy
AC, va dan hiéu dién thé AR i
AC trén cuOn day ( coils) 2 va i 3

3 Secondary 1 Secondary 2

B Culn day 2 va3 dudc ndi véi ‘l i 1—
nhau trén cing mOt diy nhung R
chi€u quan ngUgc nhau

C'Khi 161 G vi tri gilra, Hi€u

dién thé dau ra zero v
[0 Khi 16i chuy€n dOng vé 1

Voltage

phia , Di€n thé sé gia ting va Core displacement
hiéu dién thé tao ra do
khodng céch cUa 15i
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B Mach dién cua BO VPTT( LVDT) nhu hinh

Coret Secondary 1 ¢

0
: 4 R
| Primary é C___ Differential
Ve output
: ™ O
Secondary 2 D
4—0
ac Source i %
R
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2.4. Cdm bién sO do chuyén dOng
NOi dung :
® Truc Encoder (Shaft Encoders)

B Encoder quang gia ting dém sO (Incremental Optical
Encoder)

B Encoder quang tri sO tuyét doi (Absolute Optical
Encoder)

B Sai sO Encode (Encoder Error)

® DO phan dai Encode (Digital Resolvers)

B TOc dO ké sO (Digital Tachometers)

B C3Am bi€én hi€u Ung Hall (Hall Effect Sensors)

B Do chuy€n dOng (Measurement of Translatory Motion
B CoOng tac hanh trinh (Limit Switches)
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2.4. Cdm bién sO do chuyén dOng

*TONG QUAN :

* Dinh nghia : BO chuyén doi soO

" Bat ky bO chuy€n d6i ma  thong tin dudi dang tin hiéu
rdi rac ma khong c6 sai sO sO 1ugng khi doc va duoc

bi€u d1en dugGi dang sO thi duoc phan loai 14 b0
chuy€n dobi s

" Dinh nghia Encoder :

* Batky b0 chuyén d6i ma tao ra mi héa dai luong do
dugc go1 1a Encoder

" Dinh nghi’a truc Encoder :

* BO chuyén d6i so _dung dé do chuyen vl géc (Angular
Displacement ) hodc van tOc géc ( Angular Velocite )
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2.4.Camb

i€én sO do chuy€n dOng

*Ung dung cla truc Encoders

1.Control of robotics manipulators
2.Machine tools

3.Digita

| tape-transport mechanisms

4.Servo

vlotters

5.Printers

6.Satellite mirror positioning system
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2.4. Cdm bién sO do chuyén dOng
Phan loa1 Encoder
Truc Encoder phan 1am 3 loai chinh
1. Encoder trj sO gia ting(Incremental Encoders)
2. Encoder quang tri sO gia ting(Incremental Optical
Encoders)
3. Encoder quang tri sO tuyét dOi (Absolute Optical
Encoders)
Encoder trj sO gia ting(Incremental Encoders )
1.PhuOng phap quang hOc (photosensor)
2.Phucong phap truot (Electrical conducting)

3.Phuong phép tU cam (Reluctance)
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2.4. Cdm bién sO do chuyén dOng
*Phuong phap Encoder quang

+5V +5V

LED
Light Source

|

Encoder :
Track I

|

|

Transparent
Windows

tocell, Phototransistor,
or Photodiode
(Light Sensor)

So do nguyén ly
Transitor quang
Opaque Disk
H. BO cdm bi€n quang tOc do v@i dia ma

hdaa
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Optical Encoder

B Dia mi hda gan trén truc dOng c0 gOm cdc 10 - trén hinh dia c6 12
10 . bia dat gi(fa nguOn tia hOng ngoai do Piot quangLED cung
cap va dau thu 12 transito quang s€ chuy&n mach néu vi tri LED,
16, transito quang thang hang .

B Khi d6 Tranzito quang dua dién 4p trén R2 vé mUc thap. Khi dia
ngin 4nh sdng thi tranito quang bi khéa, k€t qud dién 4p trén R2 &
muc cao.

* D€ xdc dinh chi€u quay thudn hay ngU0c can st dung bd cam
bi€n kép gbm c6 2 LED va 2 transito quang, hai dia ma héa. Khi dia
quay tan nhan hai xung ch{t nhat 1&ch pha nhau 90 ° Chi€u quay xac
dinh bang vi trf twong d0i cUa hai tin hi€u ra.
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Phuong phdp do gia ting dém sO

B Pia thUy tinh dugc chia vach trén vong tron dOng tam vdi cic vét
sang/ tO1, chiing s& ma héa géc quay

® BO ma hoa quang hQc ¢co dién tich cUa vung tOi gilra cdc ving sing
¢ dién tich bang nhau.

B Hai di 6t quang 1 va 2 thi & 2 mat d6i dién nhau qua léch pha 90°

B DEch thong tin v€ hudng hai tin hiéu (har day sung ) 1€ch pha 90°
(Ky h1eu A'va B) dudc tao ra dia vach cO dinh dac biét va hai b0
thu nhan anh . Viéc danh gid thong tin dua trén trang thdi Logic
duoc bi€u thj thong qua tu'Ong quan 2 diy xung.

® Hinh ve , khi suOn trdi L/H cUa day xung A trung vOi trang thai H
cUa day xung B s€ ¢6 1 chuyén dOng vé trudc .bd dém s€ dém
gla tang tUoOng u‘ng vOi suong L/H cUa day A .

B Néu trong th0i di€m nay diy B nhdn gid tri bang L thi d0i tugng
do dang di lm
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O
B0 cdm bi€n quang tOc d0 2 chi€u quay . X4c dinh chi€u quay bang

x4c dinh 1éch pha 2 tin hiéu

V L=
. ‘t I i
|| I _
| iI Lags by 90°
|
; Time T
|
I
I

VZ"_*

o
-

0
360 Tirme
(a)
N I 90 |
[}
1
1 T 1 [ ]
|
1 e
1 Time
L]
Tirme T g
{bY
Time o

{(c)
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Thong thuOng cdc bO cam bién quang tOc dO con kém theo khd niing
xU 1y suOn xung tin hi€u va trén co sG dé cho phép ting sO 1UQng
vach dém trong mOt vanh dia 1én 4 1an .Chuuooix xung A hodc B
dugc dua vao cla khau dém tién, biét sO xung chu kY ta tinh sO
vong quay dOng cO ;

60N
]
4N T,

nlvong / phut]

Trong d6 : Tn : Chu kY di€u chinh t6c d0 dOng co . Chu ky dém
xung tinh bang giay .

+ NO sO xung trong mOt vong — con g0i dO phan gidi cla cdm bién
tOc do .

+ N sO xung trong don vi thOi gian

* Nhi€u b0 cdm bién quang khong cap xung ch{f nhat ma cap xung
cO dang hinh sin .
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Tin hiéu ra 4Chu ky chia
>

| 3 vrl/;\|!I/Ti\li"1""
‘ v A VTV
Tﬂ 2 ) '[fl\:!m:”

% ||

)
Tin hieu chudn =1~ | T~
b

Hinh 4.17 a) So doé cau tao cam bién quang soi thau b) Tin hiéu ra
[) Nguon sang 2) Thau kinh hoéi tu 3) Thudce do
4) Ludi chia 5) T€ bao quang dién 6) Ma chuan
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Phuong phép do gia ting dém sb

Absolute rotarny Photodetecior LED Light source
aencoder with

Staticnary mask
cormventional code
clisk.
= i -I.;:.
"\ \ I.-.
¥ L ] ']

O )

Fotating
Encoder Disk
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2.5 Cam bién do bién dang
* Khai ni€m chung vé cdm bién bi€n dang :

‘Bi€n dang ¢ : ¢ = Al/l (ty sO bi€n thién kich thudc Al va kich
thudc ban daul

*Moddun dan h6i: IR L
YS Y
Trong d6 o = F/S
 Hé s0 Poission : ¢,=u. E,
Do @nh hudng cua bié€n dang . Pi€n tré cam bién thay doi
S

mot luong AR theo bi€u thitg;:
* % o -
Ta co: * > #
T -
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2.6 Cam bién do 4p tré Silic ,
* Hiéu Ung 4p trd silic : 12 su' thay d6i dién trd vat ran dudi tdc dung
Ung suat dudc cho béi phuong trinh .

R [
I N I e .
R S [
*R : Dién tr& [ E] = [r].[j]
*0 : Dién trG suat *E : Vecto cuOng d0 di€n truOng

L Chl?u dai *J : Vecto mat dO dong
°T : Chieu day
*o : Chi€u rOng cdm bi€n *[ Ar] Ma tran thay d6i dién trd sudt

*[] ma tran hé s0 4p tré

[ Ar] = [].[s]

°[s] Ma tran Ung suat
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3. Cam bién luc



	HỆ THỐNG THU THẬP DỮ LIỆU ĐO LƯỜNG
	Slide 2
	Slide 3
	Slide 4
	1. Kỹ thuật cảm biến đo lường trong HT-CĐT
	Slide 6
	Bộ xử lý : nhận tín hiệu từ gia công tín hiệu và xử lý tín hiệu cho cơ cấu chấp hành hoạt động
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	2.4. Cảm biến số đo chuyển động
	TỔNG QUAN :
	Ứng dụng của trục Encoders
	Phân loại Encoder
	Phương pháp Encoder quang
	Optical Encoder
	Phương pháp đo gia tăng đếm số
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46

