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ABSTRACT

This research project presents the development for timber metal detéctor system. The
proposed system consists of pulse generator, detector circuit, peak detector, voltage comparator
circuit, display circuit and detection head. The system is based on pulse induction method to
detect metal in timber. Timber with various sizes of metal were testefd in experiment.

Experimental results demonstrate that metal fig in timber can be detected by thé proposed system

with high sensitivity. ‘
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M3 2.1 dofunzdorfovesmailn lumsasniulavsuuumia

System Advantages Drawbacks Conclusions
1. BFO without Cheap Drift, fixed sensitivity. The beginners system
discriminator
Easily operated Standard system insensitive
\'
. |
Low power consumption Susceptible to RF ?
interference
No meter facility |
2.VCO Low cost, low power Requires frequency A'good all purpose system
stabiliser for optimum offering discrimination and
Adjustable sensitivity performagce performan.ce of more costly
and complicated systems
Meter and audio discrimination for
ferrous/non-ferrous objects
3.1B Good depth penetration with Critical coil alignments and AJgood all purpose system
adjustable sensitivity connecting cable(s) albeit lacking some
refinements on ‘cheaper
oo 5] T \ [~ models
Ferrous discrimination possible by RF sensitive ]
offset tuning '
|
4. IB Radiometer Low power Reduced effectiveness on Costs quite a bit, but the
copper nickel alloy best all purpose machine
Adjustable sensitivity i
Difficult to manufacture - |
Meter and audio discrimination vl
\'
Excellent depth penetration in most e boilalignita 1S {
mediums
l
Excellent tuning stability with auto b
tune facility
Excellent ground reject ‘
5. Pulse induction | Excellent depth penetration High power drain

Excellent ground rejection
Immune to small bits of silver paper
Versatile coil arrangements

Variable sensitivity

Poor location of small
objects

Over susceptible to ferrous
objects

Costly

Tjhe most sensitive - but lack
of discrimination power
makes PI suitable for certain
purposes only




UNN 3

szvvasaaevlanzluiie sl

v

) o a o @ t;l Y
dmsululasenmsivenswaniszuuastvaen lans luile 1l

4

E T GUGIRE)

[ P o @ =] [ 3
7352990 lan U UPulse Induction FIUMIMNUAIVADN 1ADZUNTURIT

Wood Object

Detection Coil

Detection Head

AMPLMER—M INTEGRATOR % smﬂpgfw COMPARATOR H MONOSTABLE PLIHER :Eﬂ BUZZER

PULSE )
GENERATOR H MONOSTABLE 1 ] MONOSTABLE 11

i 3.1 vden laszunsuvesszuunsavdey Tanzluiie Ity PULSE INDUCTION

v d

= § 0o Aa w o {
vinuaenlaezunsuluzi 3.1 2vsduiladyanaiad (Pulse Generator) Ranthiids
[ v d n’: d” 3 ald \o7 v Ja a Y " a dy a
wauwadsedug Qusgouilddssana 50-100 Wad do31idlr0m1a7a lasfadszans
[~ o a ] o
1-10 wosidud) W 1 luvaanadum (Search Coil) M 1diRawIMBIMENs 09 YA AR
~ @ 1 v d ' [~ o 4 1Y d o
hveuviasvesdyanaumazadmnuimanizanns sunsziaieus swuamilugud v ld
lifinszua lnaruvaaladun navaarsvsasaundsan 13001y imailu BACK EME.
ilifaussduanaseuvaalnlufinn1anssdin (Reverse Voltage) udiiiosninidundsa
o d [ 4 " a
ALAUITAAIWAINIIU BACK EMF. anauilugudirudu died lanz lidwzilusiia Ferous
v
a 1Y @ ] a3 a
H39%19 Non-Ferous 19131 1ndvaatadum Tanziiuez 185unasnauuusimanifasiy
i o 4 ' ~ L
Eddy Current 11 Tanz1iu #99zdanaliszoziia1i BACK EMF. szanauilu 0 finiy 11nma
[ U ° 9 Y1 A ' Y A 3y =) ]
anani ldinansonsn1dhiiTans eglndifssvanadummse b
dmiumsninniulane ezihimsvnedyyiunnvaaiadum udvaiidyaiud

1 a a o ' ~ i o J
181 1129958UNIN51AD3 (Integrator Circuit) nounvzdslddnessuamilauoud laa(Sample

i v
and Hold Circuit) Taodyapnain14lumsuanilas (Sampling) vz 1du19nassduiiadynu



4
v o o ] g/ a . _' ’ ~
wad Tassgiimsnuaatlagldiees TuTumedia (Monostrable Circuit) 2 ya Aoufiag

' 2 o o ¢ | ¢
deliarugumsnanifisvesisesusuaneud lea dyanaeiynenisssusuidoueud
v !
TaavzgnlilifSouifioudumssduusedunngi3TaoasesiSomifovus sdu(Comparator
. . 2 g [ [ a VA 3 Yy 3 'V @ o 1 @ @ 4
Circuit)  FaMINTTAVUIIAWAUMNAL]S Avzdedgyrmeniyn lldutimaes Tay

szozrm lumsdedganouiouszimuald lavaees TuTumaia |

|
v
A

dmsueazReaune99s ludiuang 7 lddnmsesnuuutasadeduinansauans

¥
Tadssnlld i

w ¢ “

3.1 2esMade I MNad(Pulse Generator)

: Cw v
ﬁ1ﬂ’§"UN%Sﬁ1mﬂﬁ@ﬂlﬂﬂ!ﬁﬁﬁﬁi%iﬂixﬂﬂms%%ﬁﬂﬂiﬁﬂziu%ﬁﬂqﬁﬁ%81“1’?"18“‘3
ar @ d

@ o a = H : s A
LMsssi3]iludfuiladyanaiad Tasieniynvesled LMsss szgndaluduTrl Fady

o v

uoeHln(MOSFET) (esIRE840[4] iovenodaynnainoniiasds luduuanindumaali 3.2

+1‘2V

|

l

i

|

|

R1 ‘

10K

4 8 f

7 |
D1 :_ TRI

IN414 :
g LA 2 L 3 56K 4 ) mesao

X n) LMS555
100H & ‘
|
5 1

+ o = b
T 0.22uF 0.iuF sg;:

!

|

|

t

|

o

{ o A 4 i
3U% 3.2 2995 uiladyynmWad (Pulse Generator) |

11



v v
11129935307 3.2 Tod LM555 zgnas Idiinulugiuuuvesressezamiiia(Astable
[ { ' 4 [ Jd ) [

circuit)AI93 143N 3.3 Taoisriamnsommmunaaz AUt vIdy I MyNdImsy

vy
Juuaandunl 1daail

+5V

\"
10K

»

7
ok T 2 tin | tow |
0 g ow
1004 6 ¢ > )
: ) = >
4 a - of T

[~ 0.22 uF 0.1uF

v o

31071 3.3 esaadygraiod a1y lo® LMsss

d. ° \l @ 4‘ ' @ 1" a dy a
112993 Tugdi 3.3 5z laleawdovuiuny R2 esiolumsdaniana lwda
¢ ¥ o o
(Duty-cycle) ¥0301MWN112995 (11299305714 R1, R2 11az €1 Tunmsaiuguasadawad
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(3.1), (3.2), (3.3), (3.4) t1ag (3.5) MUMAY

tyg= 0-695*R1*C1 (3.1) 3.1)
t,,, = 0.695*R2*C1 (3.2)
T =0.695*(R1+R2)*C1 (3.3)
f=1T (3.4)
Duty Cycle(%) = (tmgh/T)*IOO (3.5)
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LﬂWl‘Vﬂ‘VlﬂJﬂ'lﬂT(t
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3.3 1Anad]

[N }4
Tunsfifiv R1= 1K, R2 = 100K, C1 = 0.22uF sz I8Faymnaniadifinuautingail

|
|
tyg= 0.695*R2*C1 = 0.695*1K*0.22uF = 0.1529 ms f

1
b = 0.695*R1*C1 = 0.695*100K*0.22uF = 15.29 ms '

|
l

T = 0.695*(R1+R2)*C1 = 0.695*(100K+1K)*0.22uF = 15.4429 ms
1

Aanyhveswad = 1/T = 1/15.4429 mS = 64.75Hz |

|
Duty Cycle(%) = (t,;,,/T)*100= (0.1529/15.4429)*100= 0.99 %

v daa

b4 1
AarfunsaiNgsy R1= 1K, R2 = 100K, C1 = 0.22uF 15792 I dausy 1mwaﬁﬂumﬂmnam

4 a [ Y ) ~ 4 Ao T oo
WINHNUAIFININDY 0.1529 ms, AIMUVIAIMBINANUATIAUNIND 15.29 IAS, ANIVIAIY

b4 ’ 3
MNHUAUNINY 15.4429 ms, mmma(f)mﬁu 64.75 Hz uaxmmﬁ"lcmﬂammu 0.99 %
|

] ] b4
Tunsdifl$y R1= 10K, R2 = 100K, C1 = 0.22F 92 Iddaanaiadniinaausasei

|

tyg— 0.695*R2*C1 = 0.695*10K*0.22uF = 1.529 ms ‘

tow = 0.695*R1*C1 = 0.695*100K*0.22uF = 15.29 ms

T = 0.695*(R1+R2)*C1 = 0.695*(100K+10K)*0.22uF = 16.819 ms

ANVDVBIRAT = 1/T = 1/16.819 mS = 59.46 Hz
f
i
Duty Cycle(%) = (t,,/T)*100= (1.529/16.819)*100= 9.09 %
|

|
i
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