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Design of a AC Magnetic Leakage
Flux Scan System use in DSP
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Abstract

In this paper. we designed add current scan system basically. Although NDT system
using AC method in now days had problem with limit of detection rate and limit of device
organization, in this paper, we made up these problem so that designed device smaller
than system used, reduction of cost of system organization and precision of measuring
crack. Also, AC leakage flux system had high accuracy about minute crack in the surface
and advantage of designing system easily so that we designed system for concerning about
crack of surface. Furthermore, it can be able to detect exact crack of reference in wide
area by using DSP320C31 chip to reduce the time of measuring crack.

» Keyword @ 8FEME DSP320C31, real time

© @udgn AxEe AT ~ ggdsta adedd 2s



76 sl A FENFHRES 522003, 12)

Al felvelid AR Sle NDT(Non destructive
Testing)9] ¥oze WMl S7AL, 83 &4 4
ALz B AL AT B AN TR ZA B0
YH1). olEE BF AlxgAeR diFgse o|Fa 3o
o, A%E FA skt glol, Axd] AgsAY A5
o] F-2o] glcke Zlo] dAje] FHolrh Ak Az}
g Bl ol AAeln] A wEAA] ik ok
Aol Apdolrh(12). ol Aol Akl B =RolM=
RFEdolEle ZIREAAE T AFsINeH, oe
A delFeogyg Fx Fde ), 2 AEEe]
7} AR Rol7le AT, & =72 o3 HES B
&, 71E9] AlAdlH) o] 43 Al2ElE AR
2 3. 4714 e FEAdeld Foldtel dis) st
27} sk, o] Al2gle HEE ¢ 2YE el A
2 ZelFo] AAIAE TEL o2 FH A
7k, o|2 sl fresEe ARE AR sk S 7
Eoz she ZAlolth 544 EH9 mlA Il tieiy
2 FUE 7R Jom, AzEl Aol Rojsltie
FAE 7T AcH1). °] =Rolrd] 2lo] Aot s
NDT Al2®le] DSP320C31°l8k= DSP & AREsld
REof] i AME FEATY F8F Dataf A
W73l 1000%9] sampling% 5004% &, & 7k
9] Datagt® €889 LPF Ma¥ DVMas JA=Z
L& 849 program L A B=E Az o7]A
ARElE AD converting2  A/D7804, 12bit AH2l& #
#% 4 e chipS Auzen] w3 8255 SAXEEZ A}
£ step motor TF, FAlo W& dod Z3 AL

71Ze] R wman YA A + =S A
Asigt. ol2 sl 7122] 44 step motor 2] resource
£ daz 3 479 ping step motor=o|HE AME
s SF¥E] 24pin o el e W] & A
9 5T 9 WFS FAFe HoR FY Ber 3
Uel REE FEAY F U=F T stedolAzs
58 12709 AME BAlY TEAE  URS AR
o FoiEOE 2 =FdAMe 7]E9 AC NDTAH AR

Hesle A& B el vjg] 2 =EoMe

< Jgst st & 4 sicke dedl 7
72 ok E8 DSPAY floating A4V 1s
Joq fuzzy?l wmembership®& Edlod HAjZtez
oj93t cracko] ol Fitold TAHAERE & F 3

C
7|kl & w3 AAElTh

el

II. 7|2 SYSTEM % NOISE

718 Alzelo g A 3 71 @AFE F3 Faraday
FzdE 122 sta gt

TFFY AERA(ACMFL : Alternating  Current
Magnetic Flux Leakage Testing) Al8AE 1kHzolA
100kHzB =S Foiea A7l oldeld] zake AlA
o AFRRAMN A7le FEAGS AR HEske
WE 7oz sta Jrh(12).

ghoflA] AFghl QRe] Ealwel 7MY w& IRAF
ZH WO E Faraday % H3L 712 d8=E stz 3
o} o] & AlA&e] 713 Bl WaEaA dad) dig
that 22 A& HERHSE).

¢B :/ B . dA = / BdAcos® +eeeee (1)

Faraday =432 thidt 22 402 et

= AP
€= —— 2)

wl Soflae]

AoU(Maxwell) HHAL o5 95

5.
vxB = #(UE + 6%) v (4)

referencecllA9} crack2 Gyt AAFHAN] HA g
F ¥ crack® BAEIHA. reference AL HSS
(High Speed Steal) S AME-3ITH12).

(2 1) 7123Q A9 Hgolr}



SR | 0 356mm (o o 0 0 0 0
e T 0 324mm 10 0 0 o0 0
T 0 253mm ,ﬁ il b ] i} 0 0
o] g
2rme 0 087mem 'ﬁ i 1 - _] _ 1 i |
£C2 crack }—’_“‘“ o Sa— —__{
J:' { 1 T ! S S
EC3 erack l I I [ i v ]
"""" i ] ] T T ]
EC4crack §
. [T ]
ECS5 arack H
[ T U v 7 - 1
ECS crack I:D I T T T T J
I8 1. AMlagoll ABslE reference Z¥E HSS
Fig 1. reference crack HSS used in System
o714 lift-off <} <%t of 43S 23

BPeR 24 FUE %}%f’l‘:}_

ll. DSPE 0| &%t Program & AA

71289l 400WE A8E 8= 3o AFAFE 83
il Aanlg AMel 29& Folso AFAAFT 1t
+ 12 A vdere 74 ARE AAsle d4ez A
do] 4332 /R TE AME A AMe 5
2E el U A58 Mg 9d 329 AME AR
(23 219} Zo] AMo) YL ZolFam AN AFE &
HEEE AAsigon, FAARY dAFE AMEINT

3% 2. 20kHz-150kHzol TSt Xiz} xR
Fig 2. A leakage and magnetic_eddy current for
20kHz~150kHz

U FHHR

o71A Folday] et Ao R 8HzolA 150kHz
7Ae Bl AFAMAE F =g 2 At
VEE Program 3 #o)|dg T ©E shbe dAT BY
Zv] A& Datas %71 &l Alzele] W AE AR
Bl A/D Converting& 50, ojwf 2|z devicee
AD7804§ 8bit sampling® 3he HoZ ARSI o
& MekAQl schematics F&E Jdoith (I 3)
"1 B v} 9ol X-Y sacn Program & (DSP + Plus)
£ AH831] Step motorg TESIH LM, extension port
82558 AME-sld 270 B oRlE} 20/07x1e] AME 2 &
U=E M4 3. signal conditioning amplifier 9
82 AD7804°1% DSP mux 4 chel] 9Zs|o{}ie}, o]
T DSP+Plus® Z2af(cdodl d3kd 1000919
sampling 5 500¥159] sampling< iHE—%M Ed 3%
& #2 F3slla DSPRES LPTHE XER Az
ARewy, DVMe A2ld A3 %L excel & A% A2
=& AAseke6),(7),(81,(9).(10).(113,(12).

grame | o
e

217 3. DSPE OISst AlA-e| B85
Fig 3. Block diagram of system using DSP

712 AAE search coil 2 A3 AME A%, A
gglen ofle 4 AMY AFE schematicd Rolth
(3% 4% search coil sensor®2, AFS Imm 2mm
10mme} Ferrite 0.1mm 2 Y& 2003 AXskad A2}
31th(a® 5)edifferential sensor?] 71E3olw o7
A ool ¥ ‘4‘—_]33 2} 5 AMER o4 & Flof
opel, ZheHlel E& A3t 2Y Az AREINE v

2 F 9ol & A Y2 A AFsgrke Aolt)
o] AlMEe] 8kHzolM 150kHzAlele] mFE JHsF7]
st AA Az FRA1E AFeslen (28 6) o
9] schematic® EAFTH TET AMFM A"
voltageZ differential sensor2 A &Z 2 AD
converting BAFYUL ol 3l 5ol

schematic® 231 Qi)

sensor



148

Ferrite

gl 4

08 4. AR Y MMe| 7Rt
Fig 4. schematic of Search coil sensor
08 5. ASH HMel el
Fig 5. schematic of differential sensor
(2™ Dol Bole 9% ofl ¥-2M9 capacitance
2 FoEpe] ks BAE Ao FA A, =&
capacitance® 7|Wsl9 S W9 Fu= 150kHzE 3
< 3 dARIA dABANS AAAIE, £ FE Al
&5 233 DC 2HE =g ez pPWMIE 44
& 5 A 3 At TR FFRRE gl
Amplitude®d 7P3E ¢ SI=& AABKC. (2B
AR Z3Hchl= AD7804 12bit converter® dA3ld
FA3 EF o] AWHCAM vee 282 20%2¢ LCD%
of 167142 Helrn], 1 & oA DVMOR AF3ES
A Zslct,

02| 6. bkHzolM 150kH27IXI2] Bl WD | AA|
Fig 6. Design of function generator for bkHz~150kHz
-

o=

O3 7. XSY die) slas

Fig 7. Circuit of differential sensor part

IV. DSP + Plus Program

DSP + Plus®] Z2a@d 8255 BHIEEE AMaid]
step motor B DC motor® 7F AIAFAL, o= 8255
9] Port A°iA Pulse® 171159, ©l& step motor
734 4pulse?1719] port'd¥]E motor=IHE FAgHo
24, w3 9 pulsedltid 112l motord 2709 portE
AgEA oheolx. & 24bitel BAXE12749 ANE
2 g 3les 95Ut E FFE 98 DCREY &%
o thaldde FElA|ER PAlYlE diFdlon, 23 2%
step motortt DC motortt ‘Hil t}2 A3s I35 U
a3 oo e}, AR 7HAe 2E step motorE A&
ke oz AAEIN =8 el A3 kel 2ol
DSPE o|&3 & Alzglg Al 37138k $Aldl AD
convertingS MFS2H, Q| samplingd 1000¥ <]
FHREE, 33 g &, 500¥A] bufferd] S0zt g5 ol
ez Pl F0 A%S 7l9ga, DSP + Plus
£ o]& AD converter7804E 273 RH TF 8=
program % LCD #t°ll Bufferd] Eoile g 16352
¥l FE programe A8l A|ARlE FEAZAG

V. Data sample in DSP + PLUS
program

I3 8. ECT Efl M&t - 100kHz
Fig 8. Type of EC1 linear crackt for 100kHz

3
(EC1: 7122mm H20.248mm /010.356mm $EI0.1766mm H&2Eh



]
[€p]
0
i
2
ojo
o
3]
=
_1 r
W
RN
Jp
oft
o
2
P
o
_\2
e
ax,
~1
«©

7 9. EC2 El M8ZE - 100kHz
Fig 9. Type of EC2 linear crack for 100kHz

(EC2:7122mm AI20.233mm 2010.324mm 5310, 1510mm’ M8
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Fig 11. Type of EC4 linear crack for 100kHz
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