Tu dong hoa qua trinh san xuat

Chuong 8 :
SENSOR IN ROBOT

VI TRi, VAN TOC, GIATOC

+ LVDT

+ Encoder

+ Tachometer

+ Potentionmeter
+ Gyroscope mete|
+ Sonar

+ Laser

+ Tilt sensor

ar

+ Pt 100
+ Thermal couple

+1Ir

NHIET DO B KHOI LUONG

+ LVDT

+ Load cell (strain
gauge)
+ Piezo component

+ Dong, ap
+ Camera

+ Quang hoc
+ Tw trwong
+ Do am

+ lon

+ Dién dan
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VI TRI, VAN TOC, GIATOC

+ LVDT

+ Encoder

+ Tachometer

+ Potentionmeter
+ Gyroscope mete|
+ Sonar

+ Laser

+ Tilt sensor

RIS

+ Piezo component

NHIET DO B KHOI LUONG

+ Pt 100 + LVDT

+ Thermal couple + Load cell (strain
gauge)
+ Piezo component

+1Ir

4/7/2017

+ Dong, ap
+ Camera

+ Quang hoc
+ Tw trwong
+ Do &m

+ lon

+ Pién dan

+ Dong, ap
+ Camera

+ Quang hoc
+ Tw trwong
+ Do &m

+ lon

+ Dién dan
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CONTACT.

LIMIT SWITCH.
POTENTIMETER.
LVDT

ENCODER.

NON-CONTACT.

PROXIMITY SENSOR
INDUCTIVE-CAPACITIVE.
SONAR SENSOR.
PHOTO-ELECTRIC SENSOR.

LIMIT SWITCH
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LIMIT SWITCH

C4u tao:

A part of a machine or equipment, such as
a cam or dog, which operaies the ectuator
of the swibch.

B Actustor
I An actuator is a part of
the switch and is & genar-

ic term that includes

vons and levers.
Extemal force mposad on
the acheator is relayed to

& distance betwaen the fived con-

tact and moving contact when they

are s=parsted from each other,

F = enabling switching opsration.

Switch Case Moving Contact Terminals

Alzo called the housing. Aleo called 2 moving spring. A Section whers electrical

Protects the switch mech-  part of a mechanism for touch- wirss are connected for input

ENEEIT. ng or separating from the fised and owtput of the switch.
contact

Mounting Hole

LIMIT SWITCH

Nguyén ly hoat dong:
«cong tic hanh trinh 13 dang cong tic don gian dugc thyuc thi dé bao vé an toan

hoidc khdng ché cac hanh trinh dich chuyén trong mot hé thong.

khi tiép xtc se tmyen tin hiéu dién dudi dang tin hiéu thuorng déng hay
thuong mé vé hé thong xir 1y cho céc trang thai dong ngit hodc bao vé an toan..
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LIMIT SWITCH

1 mé or 100 mA 1 mA or 100 mA

floBVDC= - 4 _:__EIDE.".I'EIE

Hesistance § Memary scope

{1

LIMIT SWITCH

Uu diém:
+gia thanh ré.
chiu dugc dong dién tac dong lon.

«cam bién k¥ thuat hoat dong don gian.

Khuyét diem:
*phai c6 su ti€p xuc vao cam bién.

+tho1 gian dép tng cham.

10
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Ung dung :

Van chuyén nguyén vat li¢u

Trong cac h¢ théng co dién tir can c6 su phat hién thong qua tiép xuc nhu:

cong tic giGi han hanh trinh , cong tic an toan khong ché hanh trinh.

11

Potentionmeter-con chay bién tro

# Bién tré con chay (Potentionmeter - Pots) :

- Dung dé do dich chuyén tinh tién hodc chuyén ddng quay.

- Chuyén ddng cd hoc sé lam thay déi trd khang clia cam bién.

- Tam do : max 10 m.

4/7/2017
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Potentionmeter-con chay bién tro’

@ Nguyén li hoat dong :

- Con chay sé dugc ndi véi vat can do dich chuyén.

- V4t dich chuyén sé 1am thay ddi tré khang cta cam bién.
- Cap dién DC cho cam bién -> dién ap ngo ra sé ti |é vdi
khoang dich chuyén.

Potentiometer
+ A

Vout/Vin = BC/AB

(o] =+ QOUT

13

Potentionmeter-con chay bién tro’

# Chu tao:

- Pién trd ¢ ciu tao dang cudn day hay bing dan.

- Dién trd dang cudn day lam bang hgp kim ( Ni-Cr,Ni-
Cu,Ag-Pd) dugc quan thanh vong xodn trén I6i cach dién.
- Pién trd bdng dan 1am béng chat déo trén bot dan dién.

14
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Potentionmeter-con chay bién tro

4 Pac trung :

- Dién trd clia cam bién thudng nam trong khoang tir 1k — 100k
- B0 phan giai : dang day 10 um, dang bang 0.1 um.

- Tudi tho phu thudc vao s& [an st dung : dang day : 106, danc
bang 108.

15

Potentionmeter-con chay bién tro’

4 Uu/ Nhuoe diém :

- Uu diém :
- Cau tao dan gian, gia thanh thap.
- Mach dién xt li don gian.
- bién 4p ngo ra Ién.
- Nhugc diém :
- Tudi tho thép.
- Co xat gay mon va sinh ra tiéng on.
- Chiu anh hudng nhiéu ctia mdi trudng (bui, am..).

16
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LVDT-bé chuyén vi sai tuyén tinh

4 LVDT ( linear variable differential transformer ) :

- Thiét bi dung d& do dich chuyén tinh tién.

- Tam do t6i da : 0.5m.

- Hoat dong dua trén hién tugng tu' cam .

- Chuyén ddng cd hoc tinh tién s& dudc chuyén hoa truc
ti€p thanh tin hiéu dién.

- LVDT cdn dugc goi [a cdm bién hd cam vi sai.

Fg_,__
17

LVDT-bé chuyén vi sai tuyén tinh

4 Nguyén li hoat dong :
- Hién tugng tu cam : khi co tir thong bién thién thi trong
mach kin xuat hién dong dién. Cudng do dong dién ti I€
thuan véi toc do bién thién cua tur thong.

18
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LVDT-bé chuyén vi sai tuyén tinh

,
a Steel Housing on
@ Cau tao . Stainless Steel Housing and End Caps

- GOm 3 cubn day (1 cudn sg I I

Coil Assembly

cap va 2 cudn thir cap) va 1
16i tir c6 kha nang dich
chuyén dugc.

- LOi tir dudc ndi vdi vat can Sy — i

Core
Threaded Hole S o S,
0. (ooth onds Q )

High Permeability Nickel-Iron Core

19

LVDT-bé chuyén vi sai tuyén tinh

o RO

% Hoat dong :

AVAVAVAVIRRAVAVAVAVIRRAVAVAVAV

) F‘/'\\ 5/\\ F‘/_\,‘ N\
v / / ~ NS

Primary excitation Primary excitation Primary excitation
Secondary 1 Secondary 1 Secondary 1
Secondary 2 Secondary 2 Secondary 2

Secondary 1 - Secondary 2 Secondary 1 - Secondary 2 Secondary 1 - Secondary 2

- Cap nguon AC cho cudn sc cap (3 Vrms, 2 kHz). Khi I0i
tir dich chuyén, trén 2 cudn th(r cip s& xuét hién dong
dién. D06 16n va do léch pha cua cudn th cap phu thudc
vao vi tri tuang doi cua 16i tUr . 20
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LVDT-bé chuyén vi sai tuyén tinh

4 DAu day :

Loai 5 day

LVDT-bé chuyén vi sai tuyén tinh

# Uu diém :
- Khong tao ra ma sét khi chuyén dong.
- Tudi tho cao.
- C4 kha n&ng phat hién nhitng chuyén dong rat nho.
- Chi nhay véi chuyén ddng theo 1 truc.
- t bj tdc dong bdi cac yéu t6 mdi trudng xung quanh.
- Khdng bi hu hai trong trudng hgp qua tai trong hay
dich chuyén qua gidi han.
- C6 kha nang nhd vi tri.
- Tin hiéu ra ti 1& v6i khoang dich chuyén tuyét déi.

22
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LVDT-bé chuyén vi sai tuyén tinh

4 Ung dung :

" Thickness
Monitoring

"GO - NO GO"
Gaging B

Multipoint
Contour Monitoring

Measurement
of Taper

Agricultural
Research

== Structural )
4 Testing A

23

ENCODER

1. Incremental
2. Absolute
3. Két hop

24
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POSITION TRANSDUCERS

Electronics.
Board

Fixed board with slits

Photodetector.
Assembly’

_— R 7

Source

Housing
Assembly

GPI Offers Standard and Custom Rotary and Linear Encoders

In Focus This Month: Expanded 7700 Capabilities

Update: Download our 2006 Shortform Catalog
In English, Spanish or French
= = [ 8]

AL I AT LT LT 1
B B

Clockwise shaft rotation Counter-clockwise shaft rotation

| 1 Clock Output

e La Clockwise = 1
A F=>0LK Counterclockwise = 0
B D b
®—qQ/CLR
4
l 143 [s} T4HCT4538
N\ R a
Al
AD nar—
9—C Reset
>_ Clock Output
1L
¥
J; ¢
e P
At
g A0 [le] o
m Reset

13
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ABSOLUTE

4/7/2017

fixed
SENSOrs
bit 3 MSB) O
bit2 O
bit 1 O
bit 0 (LSE) O
0 T —— 360
direction of positive track motion
1
bit 3 |
0
1
bit 2 I I |
0
bit 1 !
il I S N S N
1
0

Direct-Drive

(a) schematic and signals

(b) actual disk (Courtesy of Parker
Compumotor Division, Rohnert Park, CA)

Hold your mouse over a feature!

Rotary
Switches e———_ e + Upgrade
E Provisions
Power Circuit Temperature
Input
Absolute
Encoder L
\ .l
/ Board
Infrared »— Connector
1y = Optional
Dual Encoder Functions

Simple Retrofit

Includes a 3-year warranty! s
£

14
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LINEAR ENCODER

NEW from BEI
Linear Encoders

rugged all-steel
scale

IP67 rated

Accupoint™ Ac nt™ Lin
Linear Encoder Assembly e

Cam bién quang phan xa
1) Nguén phét 2) Thude do 3) Ddu thu quang

Cam bién quang soi thau

1) Ngudn sdng 2) Théu kinh hoi tu 3) Thude do
4) Luéi chia 5) T& bao quang dién 6) Ma chuin

30
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CAM BIEN SIEU AM- SONAR SENSOR

2.1 nguyén ly hoat dong:

Cam bien si€u am sir dung mot b bien d6i d€ truyén va nhén tin hiéu si€u am.

Khi chum tia gap vat the sé phan xa lai cam bién.

hiéu so thoi gian gitra 2 1an truyen séng nhan véi toc d6 truyen song trong moi truong

can do gitp ta xac dinh vi tri ciia vat thé can do so v6i bé mat cam bien.

32
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CAM BIEN SIEU AM- SONAR SENSOR

khoang cam bién nim trong khoang :

6-30 cm; 20-130cm; 40-300 cm; 60-600 cm; hoac 80-1000 cm.

wu diém:

«do tim duoc tat ca cac loai vat thé.
nhwoc diém:

«d6 phan giai thap.

*Tin hi¢u bi lap lai .

*Tin hi€¢u bi anh huong boi nhiét do.

33

CAM BIEN SIEU AM- SONAR SENSOR

diéu khién mrc. chdng va cham do chidu cao

s

dém sdn pham clra ra vao object detector. ,

17
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Cam Bién Pién Dung — Cam Bién Pién Cam

Cam Bién Pién Dung;

Sensor

electrode Housing Case Diagram 3.8:
{ L Principle of the capacitive
[ B 1 sensor construction,
——— — 4
J ——
Lo
1

N RN 7 \
head housing omponent carrier

Screen cup (brass)

14 loai cam bién hoat dong dya trén nguyén tac sur dung truong tinh dién
dé phat hién doi tugng bang kim loai va phi kim loai.

: _p¢.p A
Capacitance C = €+ § r—

35

Cam Bién DPién Dung — Cam Bién Dién Cam
Uu diém:
*Phat hién dugc vat liéu phi kim loai .(so véi cbién dién cam)
*D0 phén gidi cao(so vdi laser va cam bien co thong thudng)
«Kich thuéc nhé hon (so voi cam bién laser ) .
b) Khuyét Diém:
*Pham vi do phu thudc vao hé“mg s6 dién ly cua vt ligu can phat hién (khong dan dién )..
*Pham vi do phu thudc vao nhiét 6 (hang so dién moéi phu thudc)..
*Hién twong Nhidu do moi trudng bui ban.
*Khoang cach do hoat dong nhd (range sensor: so vai laser, quang).

*Khoang cach do tir 5-20 mm.

36
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4/7/2017

Ciam Bién Pién Dung — Cam Bién Pién Cam

Vibration, amplitude,
clearance, run-out

pasition, elongation

i
-

Stroke, deformation,
axial shaft oscillafion

Displacement, distance,

Deflection, deformation,
waviness, titt

Dimensions, dimensional
tolerances, sorfing, parts
recognition

Thickness measurement
of insulating materials

Cam Bién Pi¢n cam cam ung — Inductive sensor

In-pracess inspection,
dimensional inspection

Two-sided thickness
Mmeasurement

Nguyén ly hoat dong:

Phat hién sy c6 mit vat thé dan dién, c6 2 trang

thai dong .

38
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Cam Bién Pién cam cam ung — Inductive sensor

Uu Piém :

-Pugc dung chu yéu dé phan biét vat liéu kim loai .
-Khong bi anh huong nhi€u trong méi truong: nudce, dau, bui ban
-Kha néng chong rung dong cao

Khuyét Diém:

-Kho khéan trong viéc lap dat cam bién trong cac by phan may moc lam tir thép.
-De bi nhieu khi lam viéc trong mdi truong c6 tir tinh

Théng s6 hoat dong: 1 +Ug

N , n <A 1A J4 2 Current output |5
- Khoang céach nhan biét 1én dén 50mm 3 0V (GND)
-- Lam viéc & nhiét d6 -30~1200c 4 Voltage output Ua

- Nguén cép 10-30VDC o %-)Ua— %_,_.
4 5 U (O :u; =
3
g L

Vo ) v

AYAYIR

Measured
waveform

Xac dinh dd cong vénh cla dia Po duwdng kinh ngoai cla 6 bi

Measured
waveform

Xac d‘|nh dé dao cua d’éng co hoat d‘éng chinh Do luwdrng dudng kinh dinh va chan bénh ring
xac

40

20



Tu dong hoa qua trinh san xuat

7.
g~

Xac dinh d6 d3o truc mii khoan

ALC. voltage signul to control vnit

Xac dinh dd léch gilia thét di dong va thét c6 Do ludng tdc dé quay
dinh cha may ép nhya
4

GYRO & TILT SENSOR

Rate of
angular change

4/7/2017
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VI TRi, VAN TOC, GIATOC

+ LVDT

+ Encoder

+ Tachometer

+ Potentionmeter
+ Gyroscope meter
+ Sonar

+ Laser

+ Tilt sensor

4L

+ Pt 100
+ Thermal couple

+Ir

NHIET DO B KHOI LUONG

+ LVDT

+ Load cell (strain
gauge)
+ Piezo component

+ Dong, ap
+ Camera

+ Quang hoc
+ Tw trwong
+ Do am

+ lon

+ Dién dan

4/7/2017
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CAM BIEN

VI TRI, VAN TOC, GIATOC [l NHIET DO

+ LVDT

+ Encoder

+ Tachometer

+ Potentionmeter
+ Gyroscope meter
+ Sonar

+ Laser

+ Tilt sensor

ae

Nguyén ly cau Wheatstone

+ Pt 100
+ Thermal couple

+Ir

Strain Gauge Sensors

4/7/2017

+ Dong, ap
+ Camera

+ Quang hoc
+ Tw trwong
+ Do am.
+lon .

+ Pién dan

+ Murc.

* Nguyén ly: Khi lyc tdc dung vao, dién trd vat
s& thay d6i, lam dién 4p ra & cau can bang
thay déi.

 Thich hgp dé do luc tinh, khéi luvgng, kha
ndng bu nhiéu nhiét do.

 CAu hinh day tiéu chuin thang 5 ndm 1960

46
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Strain Gauge Sensors

1. General Purpose: St dung rong. weighing,
dynamometer testing, and material testing
machines

2. Fatigue Rated: Chu ky hoat dong cao

3. Hollow: Uu diém la gon, s dung khi tai chay qua
cam bién

4. Washer: Gon, S dung xac dinh lyc kep, luc siét

5. Button: Gon, s&t dung trong truong hop tai nén,
ép. !E l Ia
&
47

6. Multi-component: Do cung lic nhiéu lyc, mo-
ment. Ung dung fatigue testing machines, tire
uniformity testing and automotive testing
requirements

48
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R, R,
vV Ryl Rgauge
R, —‘
R\w el
(Straingauges) Applied
G1
GZ force

Steel
element

Strain Gauge Sensors

Nha san xuat chinh:
* PCB Piezotronics, Inc. — 3425 Walden Avenue, Depew,

NY 14043

* Lebow Products — 1728 Maplelawn Road, Troy, Ml
48084

* Interface, Inc. — 7401 East Butherus Drive, Scottsdale,
AZ 85260

* Sensotec— 2080 Arlingate Lane, Columbus, OH 43228

* Tedea Huntleigh — 677 Arrow Grand Circle, Covina, CA
91722

* HBM, Inc. — 19 Bartlett Street, Marlborough, MA 01752

50
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VI TRI, VAN TOC, GIATOC

+ Pt 100

+ LVDT
+ Thermal couple

+ Encoder
+1Ir
+ Tachometer + Piezo component
+ Potentionmeter
+ Gyroscope meter
+ Sonar
+ Laser
+ Tilt sensor

e

VI TRi, VAN TOC, GIATOC [l NHIET DO B KHOI LUONG

+ Pt 100 + LVDT

+LVDT i
+ Thermal couple + Load cell (strain

+ Encoder ir gauge)
+ Tachometer + Piezo component
+ Potentionmeter

+ Gyroscope meter

+ Sonar

+ Laser

+ Tilt sensor

4L

4/7/2017

+ Dong, ap
+ Camera

+ Quang hoc
+ Tw trwong
+ Do &m

+ lon

+ Pién dan
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VISION CAMERA

inputs .
OOOOOOOOWDLJ
programmable
controller
OOOOOOU:'
oulpuls
bdo dong
VISION CAMERA
truydén théng néi tidp
tin hidu tuong tu
2
Biit khung
.1 [E -
i lidu 86 2 s ,

I S| 13 ¢ g

may tinh E{ ," o) a.

- RS232C N robot *

5 S
= =g ’ o 5

C : {
D >

54
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VISION CAMERA

1. Ngudn sang.

2. 2.Camera.

3. May tinh: thu nhan, x& ly anh.
4. Giao dién truyén théng dau ra.

55

Ung dung vision system:

1. Phan biét chi tiét qua mau sac.

2. Phan biét cao, thap.

3. Po kich thudece chi tiét.

4. Nhan biét khoang cach.

5. Nhan biét vat can va tranh va cham.
6. Nhan biét d6i twong 3 chiéu.

56
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THE END ...

57
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