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ABSTRACT

This research project presents the development of automatic tube
inspection system based on eddy current. The proposed system consists
of sine wave generator circuit, amplifier circuit , voltage control current
source, detector circuit I, detector circuit II, stepping motor driver circuit,
A/D converter, interface card and eddy current probe. The system is
based on detecting the change of eddy current obtained by the motion of
current probe through metal tube. The measured output voltage is
consequently converted to digital data by an A/D converter for recording
on a microcomputer. The microcomputer is also used to control
mechanical scanning for data collection and display.
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Slle Wave Voltage Control
Gﬂen!u' %mnhf:w Current Source | Asbplitiey

COMPUTER CONTROL
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4.1 Nmﬁuﬁﬂ&’m”q,nm'lmﬁ (Sine wave Generator Circuit)
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1129958938 2 C, = C;, Vin = 5V, Rin = VR, #A93713ANND0WYMZIA 20

Alaigsn ... vnaumsh @.1) sl
- 20x10° =5/[VR, x C,] (42
VR xC, =5/20x10° =250x107° 4.3)

UsB9INAAIEN (Datasheet) Smua VR, nasaglugas 12.5 KQ-500kQ .".

= ¥

amudgegazdealsy VR, digauegii 12.5KQ w1 ¢, Wfarums @4.4)
C, =250x107°/12.5x10° =2x107° = 20nF (4.4)

@on VR,= 500 KO . pamfitoniynuessesiiledium VR, gaga 500 KO 14

aQ
=0

F, =5/(500x10° x20x107) = 500 Hz (4.5)
N%i‘lugﬂﬁ 4.2 TUNSARAANIING 500 (550 T 20,000 1850

4.2 19FNBNITUAAIVGNANTINU (Voltage Control Current Source)
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Vor =AWV, = V) (4.6)

A Y] ) A Y LY
Weld anvdumulursesiaumsunuace'ld
A=R/R =1 : @.7)

S aumsh 4.6 awsadoulddeaums 4.8)

Vor = (Vo, = Vi) (4.8)
= Vin = Vo, = Vo (4.9)

NN | (4.10)
Vo = Vo =V, (4.11)

$ 1 @ (=] 1 o ' F
_%'Iﬂﬁllﬂ']iﬁ 4.11 AR Vin ﬂﬁﬂﬂ'lu'iﬂﬂuﬂﬂﬂiﬂﬂ Rcontrol current .". 31814750

Minuamnszuanaeliny Ivaa lddeaunish (4.12)

I =V, = Vg /Reontrol current 4.12)
Reontrol current =V, /1, (4.13)
V. = Reontrol current * Io (4.14)
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Lﬁa Rcontrol
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msdiumussduduynves U2 TaoisresIdmanudnmiuves Reontrol current STy
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I, =V, /Rcontrol current (4.15)

I, =V, /50 (4.16)
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114 4.4 W3R NIZUARILAUAIBUTIRY

4.3 ¥irianszualnadu(Eddy Current Probe)

E4
‘H’J'Jﬂﬂi&’tlﬁllﬂﬁiui’?'m%lﬂiﬂi\iﬂ'li?%ﬂﬁ%gi‘f; vaa20 Ingvnaia Tais1a1u150

° " a o 4 i
MUINADUARUAUST (Inductance) YBIURAIA laNAUMST 1

. Kpona®N?
R i iasan 4.17)
Taof 1 = awmnudusn 1dnasimvan (H/m)
a =mSaluoeunain (m)
l = aanuenvssunain (m)

N = ddwausevvesvaan -

Qd

K =mdudszansuinlom (Nagaoka’s coefficient)

E4 H
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4.4 19305 IVTYVYAN 1 (Detector Circuit T)
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2 13
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3 12
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4 11
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4.5 Nmn‘naé’u&'@w‘,mqﬂﬁ 2 (Detector Circuit IT)
9 o @ @ P Y [ 9 = o
mmmwmsnwmyapm‘m‘n 2 ﬂzalﬂumsm'mmmsulauuuﬂawmszﬂu

Tyaaddnnlesasedudyanuyai 1Taoez1$2995n0509n2 A (High Pass Filter )
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4.6 1993veNUTYYIM (Amplifier circuit )
dmivaessvnudyanayan 2 wihmihitvesdyaiunmassasrnivdygio

yadi 2 ieds T IassiSouiivuis siu Tasaseseelidnumesagilii 4.8

CComparator >

110 4.8 2vsuomldlvions

4 t:’ 9 o 1 [ =) a [
PMYNN 1A9IN29959010 wanaezgnds ldrasnSouivunssduas y



4.7 1vsmlasdyanaeznaemiludyanufdnea (A TO D Converter)

) o o o aa 4 a o '
dmivasulasdygruezinasniudyauaiaeass 19vesaveussv ETT 1M

é ' o aa el 4 N o
ET-AD12 Fuiluvesaudasdyapaueziaeniudyyradsasaviia 12 in 14ideudedu

in5eeluTnsnoufiumes menesminTosiun (Printer Port) Tavildnuaziasquaniavesaes
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=R RECRE
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5 2

==Cl ==
0.001uF 0.00]ul
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ZD)
5.V
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o obloooo;

D2
51V

Wi 4.9 2mmeluvesvesaasdyannesuiaonidly Ty IMAIN0aIU ET-AD12

MINN 4.2 f]mﬁuﬁﬁumua%'mLﬂmf?q;iymﬂzu1aami'lu?7ngapmﬁ'i¢naaiu ET-ADI2

bo § oooL s

DB2S (FEMALE)

1

1N4001

-CS =1=C6

10uF

0.ul

g

AN ANUAYDIYBIUDIA ET-AD]12
CONVERTION TIME T
SAMPLING RATE 11.1 KHz
INPUT CHANNEL 2 CHANNEL
GAIN ERROR +/-2 LSB
ANALOG INPUT RANGE -0.05 V TO +5.05 V
+VCC SUPPLY +9 VDC
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4.8 Wsvvaifilavenes (Stepping motor driver circuit)
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Control Coil 3 T] anss
2
R2
RI X
Control Coil 4 7] anss | s
E C
2 4 B
BDé33
E
B
2K
1o Wi

™ Stepping Motor Coil 4

1N4001

] > a2 Ed
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4.9 mindumesiva (Interface Card)

e

a ° a a v a <
m%’aaumas’nﬂﬂmnﬁmmﬂmmmﬂmﬂumnﬂauwmai"lﬂﬂmqmwsnamwan

~ 4 QW 1 é J 4
woi Taoniiaduman1diduvesnSiim ETT {u ET-8255 Saflumiadevussuunies
a 7’ Yt a o I's J A .; [ o
'luTﬂsﬂaummeﬂwumwmauvmwasmmznmm‘nwasmwumﬂw Tavludauvesmia
a Y o ° '3 a a 4 o
Sumostaiivziinesn 1Ml Fauiwan o wedn 5072 n (1 notuil 8 1) ¥dnvuzuay

AuanAYeINITA ET-8255 annsouansdagiil 4.11 uagarstafi 4.3

PAl
PA3
PAS
Ol PA7

|| PBI
)| PB3
)| PB5
PB7
PCI1
)| PC3
) PCs
)| PC7

34 PINI/O BUS

Wi 4.1 drvaizvemiadumesinau BT - 8255

M9 4.3 AEuaidvesnisadume iy ET - 8255

AuauiAveIveIDTA ET-8255

INPUT LOGIC LOW MIN = -0.5 VOLTS , MAX = 0.8 VOLTS
INPUT LOGIC HIGH MIN =2.0 VOLTS , MAX =5 VOLTS
OUTPUT LOW VOLTAGE PORTS (I-SINK = 1.7 mA) 0.45 VOLTS

OUTPUT HIGH VOLTAGE PORTS (I-SOUCE =200 uA) 2.4 VOLTS

POWER CONSUMPTION 300 mA

SIZE HALF SLOT (13 X 11 CM).

PORT 3 (82551/0 PORT 3 X 8 BIT)
CONNECTOR 3 (34 PIN)

DECODE PORT 8 POSITION DIP SW.
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(Control Code) 80H mmmsmmmiwazzﬁﬂﬂﬁ'agﬂﬁ 4.13

D7 D6 D5 D4 D3 P2 DI Do

CLTele L [oTeTe] —> som

INPUT 4——>

8
A

8255 A
1
C
—%‘L_»

3—78L—>

OUTPUT

314 4.13 drwaiewesnvedlod 8255 unzdgynnIugw

“lumummﬂmaemmmﬂsﬁiumﬂmmﬂlaemsﬂ ET-8255 um‘lmmmﬂsﬁ 300H

iN 30BH cmswawmﬂﬂium'ﬂm1uuamﬂmmmmuﬂmmmﬂm 4.4

M15197 4.4 N5 1 ueams aveIMTA ET - 8255

msnms‘la’f’wai’wium?m‘iuTﬂiﬂauﬁamas’mmm{ﬂ ET-8255
nnoaanesnlunses I lnsneuiunes n3 e unes nvesnse ET-8355
300H PORT A 8255#1
301H PORT B 8255#1
302H PORT C 8255#1
303H CONTROL PORT 8255#1
304H PORT A 825542
305H PORT B 8255#2
306H PORT C 8255#2
307H CONTROL PORT 8255#2
308H PORT A 825543
309H PORT B 825543
30AH PORT C 825543
30BH CONTROL PORT 8255#3
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START

SET CONFIG AD
SET CONFIG /O
SET X =0

annsonandladegun 4.14
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