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1. Intelligent Digital Eddy Current Detector

MS-UN-D010X is an intelligent digital eddy current detector, it massively adopts imported Integrated
Circuit, the most advanced eddy current technology photovoltaic technology and microprocessor
technology. as the new generation of full-automatic eddy current detector, it's equipped with
well-designed mechanical transmission devices, it leads the way of domestic NDT eddy current testing
for it's exclusive mechanical-electrical integration with a complete automatic system. The adoption of
the software processed by the Windows operating programs, makes it easier and more intelligent for
operation. The instrument is featured with stable and reliable performance, full-automation and high
testing speed, and is specially applied to the on-line eddy current flaw detecting of various metal tubes,
bars and wires.

With high testing sensitivity, MS-UNDO10X intelligent on-line eddy current detector is frequently
applied to various metal tubes,bars and wires flaw testing, such as the testing of surface crack, weld,
hole, inclusion, etc.

The frequency ranges from 50Hz to 5MHz, to meet the requirements of various metal tubes. With
multiple exclusive alarm modes, high-speed automatic digital electronic balance, it can is capable to
set up standard testing programs for various sizes and materials workpiece testing

MS-UNDO10X can be equipped with through coils or other test coils with low requirement of
couplant( the probes selection depends on the detailed testing requirements).Equipped with the fitting
of high-accuracy delayed marking electronic module, saturation, and easy-operating marking machine,
probe holders, it is capable to realize the on-line metal tubes eddy current automatic detecting.
Application: Edyy current testing for steel tube, steel bar, steel wire, metal parts and other metal
material

Standards:

ASME GB/T YB EN JIG API-5L API-5CL MH/T

2. Characteristic

eTesting channel: 1-8, can be extended to 128 channels

e Frequency range: 50 Hz~10 MHz,to meet various metal material testing requirements.

e Gain: 0 dB ~ 99 dB, continuously adjustable, the work of each file 0.5dB step

ePhase: 0 ~ 359 °, continuously adjustable, continuously adjustable, precision 1 °

e Gain ratio: (X/Y) 0.1~10.0

eTesting speed: >300/min

e Adjustable probe drive rank: 1~8, the real sense multi-function

eFast digital / analog electronic balance

enon-amplitude, unsymmetrical phase alarm region setting

eVarious display: impedance, time base display

e Digital Filtering: High-pass frequency (OHz ~ 2000Hz), low-pass frequency (OHz ~ 2000Hz)
eDelayed hardware output alarm, real-time hardware output alarm

eSound-light alarm output

eCharging power supply: 110V ~ 220V

eCapable of delayed marking, fixed length marking, high accuracy up to 0.001S/1MM

e Automatic balance time: 1~1000 minute

e Inner or outside clock for choice

e Able to remove interfering signals from both ends of the tested workpiece.

e Mass storage of various test procedures and test data
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e Eddy current testing signals playback, and the defects amplitude, phase and digital value
measurement

e Automatically record and display the number and the position of defects.

e Display modes: solid line and blanking display

e Blanking display coefficient: 1~100

e English and Chinese operating languages, on-line help

eRectangular coordinate system and polar coordinates background for choices

e Automatically display the date and time

3. Installation

3.1 Summary

Instrument adopt high-performance 32-bit microprocessors, large-screen high-brightness color LCD,
the latest method of eddy current signal processing, user-friendly design, ensure that the instrument is
high accuracy and high reliability intelligent eddy current flaw detector.

3.2 Installation

3.2.1 Unpack

(MW hen collect the instruments, please confirm the number of goods and check the packaging.
@Unlock the box, according to the packing listto confirm equipmentand accessories are complete or
not.

B Putthe instrumentin a rightplace

3.2.2 Instrument composition

Including mainframe/ equipment, screen , keyboard, mouse, hard disk, CD-ROM drive and so on, also
can according to the customer’s need to dispose the “Eddy Current testing system software “

3.2.3 Equipment

Include the host computer processor, eddy current circuit and associated control modules.

Instrument front panel




Instrument back panel
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A: Power supply (AC 220V)
Note: power supply should be (AC 220V) .



Key Board. Mouse. Display Interface
Probe BNC plug and change-over switch

Integrated signal connection socket port
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Alarm socket and the clock
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Real-time alarm output
Alarm output delay
Out-Clock In

Measure Dist

Pick Up

Power : 12V

GND

4. Instrument operation

4.1 Introduction

Adopting the full-digital technology and the keyboard operation rather than the complex configuration
of control knob, dial switch and key switch, combined with the English and Chinese two operation
versions, the equipment is easy to operate and the operators are free from tedious and
time-consuming training.

4.2 Guideline of implementation and shutdown

4.2.1 System insertion

Turn on the power switch, the indicating lamp will be bright and the instrument begins to operate. After
the start-up, it automatically operates the system

Double click the “ET-ISA” on desktop, the eddy current testing systems begins to operate.
The interface after the double click as follows:



File(F) Scan Mode{M) Test(T} Parameter(P) Alarm{A) ToolAndReport(R) Help(H)
L =0 "R RN RN

Paraneter T

Name Value

DisplaySp... 240
ReplaySpe.. 0
TimeBaseS... 20 Pxl
Alarmled.. 1000 ms
#1 Freque.. 25000 Hz |z
#1 PrabeD... 8

#1 Exciter Dp

#1 Exciter  DP

#1 Amplifi.. 16db
#1 Amplifi.. 16db
#1 Markin... Time
#1 MrkDel... 1.000 s
#1 MrkDel... 1.000 m
#1 Encode... 1.0 mm
#1 Keepin.. 100 ms

Probe Differential
Filter 1000

Gain 500d8
XYRatio 10

Phase 0 Dgr
EncoderP.. P1
SensorPort Internal
HeadDelay 1ms

FrndDelav 1 ms
< b

r=204, a=308 [x,y]=[125,-161]
4.3 Procedure options and operating procedures
Entering into the testing systems, there appears the main menu at the top of the screen as follows:

e O PEDD En e

A step0.5dB adidst ase rotation step 10degree
Tes}i/g start Gain stepfdB adjust Phase rotation stég 1degree

Via the mouse, you can choose the related submenu and check the setting of the parameters and the
digital numbers; while the second rank menu is applied for the parameters resetting, say the
adjustment of the gain, and phase, etc.

4.3.1 Files

Click the file and there appears” parameters options” and “parameters archive” option. Since there is
various testing material, it's better to save their related testing parameters for future usage to avoid the
parameters resetting within each testing. For better understanding, the detailed operation diagram as
follows.




File(F) | Scan Mode(M]) Test(T) Parameter(P] Alarm(A) ToolAndReport(R) Help(H)
Open Parameters(L) o W o i

Save Parameters(s)

Start Test/Replay(O) 3

Save Picture to File(l)

Save Picture to Clipboard(C)

Exit(X)
|

Click the “parameters option” or “parameters save”, there appears a file dialog and u can choose a
name the path where u want to store the file for parameters save and u can chose the MS-UNI testing
files for the parameters option

Read The Profiles

Look inc | (3 Eddy2011-08-1301 v ¥ @

"_‘} File name: -

My Metwork Files of type: Files TypelINI] w

File(F) | Scan Mode(M) Test(T) Paramet

Open Parameters(L)

Save Parameters(s)
Start Test/Replay(O) 3

Save Picture to Fle()
Save Picture to Clipboard(C)

Exit(X)




Save The Files E]@

Savein | [ Eddy20n1-0913401 v ;4 [
5 L Devices
“) ) Tools

My Recent ¥ Config_vz
Diocuments FProbDewFg

— Y ReflayConfig
';i Hruuy

Deskiop

My Documents

58
My Comnpiibes
‘..'1 File name: the report of tube ~ | Save
- —
My Metwork Sawve az type: Files Type{IMI] ~ Cancel

Within the system menu, when we click the file option, and you'll get the submenu as follows:

File(F) | Scan Mode(M) Test(T) Parameter(P) Alarm(A) ToolAndReport(R) Help(H)
Open Parameters(L) & oo

Save Parameters(S)

Start Test/Replay(Q) 3 Start Test(T)
Save Picture to File(l) Replay to Window 1(1)
Save Picture to Clipboard(C) Replay to Window 2(2)

Replay to Window 3(3)
Replay to Window 4(4)
Replay to Window 5(5)
Replay to Window 6(6)
Replay to Window 7(7)
Replay to Window 8(8)

Excit (X))

Choose the testing data playback window, there enters the dialog as follows and choose the MS-UN
file for testing procedure playback and data analysis.

Files Playback

?IX]

Look in: | £3 data “ O F

59 £220100%03

“_) File name: ~ Open
-
My Metwork. Files of type: Record The Files[" edu2] b Cancel




The testing procedures are usually saved in the DAT folder
4.3.2 Procedures
A scan
File(F) | Scan Mode(M) | Test(T) Parameter(P) Alarm(A) ToolAndReport(R) Help(H)
[ | A-Scan(A) »|*  Single Channel

B-scan(B) ¥ Cual Channels

Four Channels

Eight Channels

Four + All Alert
Alarm Trigger Mode

Via the mouse to select the related display mode, and each mode operate as follows:

Single impedance display
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Double impedance display

Four impedance display
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4 + full display / alarm

Eight impedance display

B scan:
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File(F) | Scan Made(M) | Test(T) Parameter(P] Alarmi(4)

L

A-Scan(f)
B-scan(B)

rb&|ﬂﬂﬂﬂﬂ'

LI Single Window

Calar

500

Via the mouse to select the related display mode, and each mode operate as follows:

Spool#

Upera Dual Windows

Four Windows
Six Windows
Eight Windows

ToolAndReport(R)

Help(H)
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Two window display

Six window display
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Note: when you choose the A scan or B scan , please stop testing first

4.3.3 Testing
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ItIl enter into different testing screen display and submenus according to the different testing
procedures and different channel numbers. While the mouse moves to the testing option menu, there
appears the submenus as the follow diagrams and click the start-up menu.

File(F) Scan Mode(M) | Test(T) | Parameter(P) Alarm(A) ToolAndReport(R) Help(H)

TN =N IE

Start

Testing

Pause

Stop

Increase 0.5dB (All channels)

Decrease 0.5dB (All channels)
Increase 5.0dBs (All channels)
Decrease 5.0dBs (All channels)

Rotate 1 Degree Anticlockwise
Rotate 1 Degree Clockwise
Rotate 10 Degrees Anticlockwise
Rotate 10 Degrees Clockwise

Within the single impedance interface, enter into the testing submenu, and the whole testing system
will enter into the impedance graphic display mode. At the upper center, it's the impedance graphic,
the left band part with built-in time base scan , the right part is the main testing parameters while the
below is the operating instruction of each button and the main menus.
the current definition of each button:
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[A]: to achieve new balance
[B]: to remove the impedance graphic

[space]: to achieve new balance at the same time to remove the impedance graphic

[11/1]]: Via removing the blue cursor within the parameters area to select the parameters to me

adjusted.
[C]: Clear the screen
4.3.4 Parameter

File(F) Scan Mode(M) Test(T) [Parameter(P) | Alarm(A) ToolAndReport(R) Help(H)

e oF &EH Channel Data Settings(C)

B-scan Parameters(B)

Rating Curve Setup(R)

Grade Rating Setup(G)

While entering the testing system, there are parameter menu within the main menus at the top of the
screen as follow picture. Via the [1]. [|] to select the related parameter while the [«]. [—] buttons are

applied to the parameter adjustment.

File() Scan Mode(M) Test(T) Parameter(P) Alarm(A) ToolAndReport(R) Help(H)
L =0 R A T R N

r=161, a=297 [x,y]=[72,-144]
The above is the single impedance graphic display and we can select the channel numbers according
to the testing requirements. Except the above parameters setting as the pictures display, we can also
achieve the adjustment via the parameter menu at the top of the screen.
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OFF
OFF

None

v Alarm
60.0 %
0 Dgr
180 Dgr

AlarmSha...

SWAlarm
HWAlarm
ReportTa

EndDelay...

ARadius
AStartDeg
AEndDeg
BRadius
BStartDeg
BEndDeg

Sector
OFF
OFF
None
Alarm
60.0 %
0 Dgr
180 Dgr
60.0 %
180 Dgr
360 Dgr




File(F) Scan Mode(M) Test(T) Alarm({A) ToolAndReport(R) Help(H)
e il . | — o | i A &5 Channel Data Settings(C)

B-scan Parameters(B)

Rating Curve Setup(R)

Grade Rating Setup(G)

Click the Channel option, then input F1 ~ Fn to bind channels, as below:

Channel Data Settings @

Channel DisplayAmpé&... ReaTimeAmp... SaveData

[ ci-F1
c2-F2

C4
C5
Ca
c7
Cca

SavePath D:ETY

Folder

[ 1gnore parameter when replay ak H Cancel I

Click the DisplayAmp RealTimeAmp option, and it'll automatically display the data and phase of the
flaw signals on the upper part of the display window with setting diagram as below. Select the windows
u'd like to check and it'll automatically display the corresponding test data
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Configure Parameter @

Channel DisplayAmp&... RealTimeAmp... SaveData
A

c2

C3

c4

C5

Ca

Cc7
ca

SavePath D:\ETY E

Folder

[ 1gnore parameter when replay ak H Cancel ]

Select the channels for the testing procedures storage via the eddy current test data archive function
from the parameter option.

Configure Parameter @

Channel DisplayAmpé&... ReaTimeAmp...
C1
c2

C3
C4
C5
Ca
c7
Cca

=

Folder

[ 1gnore parameter when replay QK ” Cancel I

Click the channel data selection option and check the testing data of each probe. the two windows
display of one probe testing data is also accepted. And we can preset display modes according to the
practical testing requirements

The C1.C2...... in the above windows remarks the window number while F1. F2...indicates the testing
channels. Click the eddy current test data storage option, there appears the dialog as below. Select
the corresponding options and save the test data of each testing channels.
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As shown, four channels are separately set to one channel display.
Set up the Parameter of B scan

File(F) Scan Mode(M) Test(T) Alarm(A) ToolAndReport(R) Help(H)
e il o | = | 4 I 5 Channel Data Settings(C)

B-scan Parameters(B)

Rating Curve Setup(R)

Grade Rating Setup(G)

B-scan Parameters @
B-Scan general parameter
Tite |
Equip# Spool#
Operator Inspector
ProbeMode | Differential - Density gfcm*3

Lot Diameter mm

Comment

[ Apply to all channels Apply to

[ Save ] [ Cancel ]

Via the calibration curve making option, we can make the curve according to the different artificial
defect testing standard thus we can get the related flaw information via the curve condition

File(F) Scan Mode(M) Test(T) Alarm(A) ToolAndReport(R) Help(H)
e il = | - | i 4 &5 Channel Data Settings(C)

B-scan Parameters(B)

Rating Curve Setup(R)

Grade Rating Setup(i)

Rating Curve Setup @
Rating Values MaxAmp
Start
e w = -
@ val i
- od 200
() Amplitude 3 0.0 =
Clear 4 0.0
CoordinX) 5 0.0
[ 0.0
Coordin(y)
A\ ==Input 7 0.0
3 0.0 -

4F
4F

W a Yo a Next e
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Calibration Curve Making Ei
Sxandard Valie
Calbration Mode
Cho Mindue Saving @ val o
b 1 4 21
: i B
L) Phase 3 in 5i
4 14 70
= Empty The List
o) Amplitude:
v 14 = % 70 -
oo
a0
-
&0
i
40 -
20 -
@ 4 8 12 16
F1: ®[L1 & Y[R) F1: R=81, A=11

As shown in the figure, the flaw thickness is 39% of the w
all thickness.

“Grade Assessment Setting”

File(F) Scan Mode(M) Test(T) Alarm(A) ToolAndReport(R) Help(H)
Bl n | = - | % 4 & Channel Data Settings(C)

B-scan Parameters(B)

Rating Curve Setup(R)
Grade Rating Setup(3)
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Grade Rating Setup @
Rating By
@ DefectCount () Length ) Depth 1 OverAll

Grade Criteria

Grade Criteria Grade Criteria
A0 <= O % Ale= 0 %
A2<= % A3<= %
Ad<= % AS<= [ %
Bl<= 0 % B2<= 0 %
Cl<= 0 Yo C2<= 10 %

3=H
0% <=A0<Al<A2<A3 <A4<AS<Bl«<B2<Cl<C2<=100%
NWA < AD [|NWA = C2

I Restore2Default J | Save | [ Cancel l

4.3.5 Alarm

Move the mouse to the alarm option, there will appear the submenu as follows
File(F) Scan Mode(M) Test(T) Parameter(P) ToolAndReport(R) Help(H)
Il e ORFSD S (S  HeadEndH)

The fixed time and length marking setting as follows:

Head and End @

[ Use internal signal for all channels

Head Delay(0ms-65535ms) O : [ apply

End Delay{0ms-65535ms) 0 = ["] apply

["Head Balance ["] apply

[ Clear Screen when switching ULT [ Apply
oK ] l Cancel

Once select the automatic mechanical clock, we should reset the delay time of both ends (as above
figure), thus we can remove the jamming signals of the both ends to ensure more accurate testing(or
we can choose the detector clock)

Besides, via the “ends balance”, we can achieve automatic balance of the testing signals to avoid the
false alarm; via the both end signals clearness to remove the jamming signals to assure no

interference signals of the next workpiece detecting.

click the alarm window and we can reset the alarm parameters according to your detailed
requirements.( as below figure)

21



File() Scan Mode(M) Test(T) Parameter(P) Alarm(A) ToolAndReport(R) Help(H)
L =0 R A T R N

AlarmSha... Sector
SWAlarm  OFF
HWAlarm  OFF

ReportTo  None
EndDelay.. Alarm
ARadius 60.0 %

AStartDeg 0 Dgr
AEndDeg 180 Dgr
BRadius 60.0 %
BStartDeg 180 Dgr
BEndDeg 360 Dgr

r=161, a=297 [xy]=[72,-144]

Turn to the alarm option, and check the parameters at the right side of the interface. Via fig]
button to choose the one u interested and via the [«][—] to adjust the parameter figures

Farameter Al arm

Mame Value

AlarmSha.. Rectangle
SWhlarm  OFF
HWAlarm  OFF
ReportTe  None
EndDelay.. Alarm
ARadius 60.0 %
AStartDeg 0 Dgr
AEndDeg 180 Dgr
BRadius 60.0 %
BStartDeg 180 Dgr
BEndDeg 360 Dgr

(1) AlarmShap: None/Rectangle/Sector
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None

Rectangle

Sector

definition of each button:
[11/ [1]: The shifting button [1] / [|] to select the MS-UNI menu or submenu .
Alarm setting procedure:
Firstly, focus to the alarm region option, and set the alarm mode, alarm domain mode and sound and
light alarm mode, etc; secondly, set the size of the alarm window. Via the[ —] or [«] button to adjust the
amplitude value and the phase value to achieve the alarm window adjustion( or what we called the
alarm domain size adjustion).
Fig2. Software alarm setting mode:on/off

Software Alarm Specification

alarm setting
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setting mode
mode
on on System and hardware
alarm at the same time
off System alarm,hardwarre
do not alarm
on on System do not alarm,
hardware alarm
off System and hardware both
do not alarm

Notes: generally, we keep the software alarm function open.

(2) Hardware alarm: P1/P2/P3/P4

Normally, the hardware alarm is fixed with the corresponding testing channel. That is to say, P1 means
the channel 1( W1) alarm, P2(W2) means the channel 2 alarm. And if we mix match the hardware
alarm to other testing channel, the testing result will be misleading

(3 #A1/ #A2/ #A3/ #A4 report storage

Options: no record, #A1. #A2. #A3. #A4 which separately represents the channel one, channel two,
channel three and channel four. In this case, after the testing, it'll automatically generate the
corresponding testing report of each channel( detailed information as the flaw length, phase, amplitude,
etc) and the users can check the report according to their own requirements. If for each channel, we
choose the uniform setting of #1( can be #2, #3 or #4). It'll generate only one report sheet with the
complete testing data of all the channels. While if we choose no record, there’ll be no report sheet at
all.

Configure Parameter @
Channel DisplayAmpé&... ReaTimeAmp... SaveData
Ci v
c2 v
C3
c4
C5
Ca
c7
ca
SavePath e -
Folder
Ignore parameter when replay [ ok ” Cancel |

(®Alarm deviation

Since the distance between each probe and the starting position is not all the same, thus we
need to check the deviation distance of each probe to assure more accurate testing report.

Eg, if the value number is 10mm, it means 10mm back of the standard probe position.

Eg. If the value number is -10mm, it means 10mm ahead of the standard probe position.
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(5)Ending testing
The alarm function of the ending testing is used for the automatic alarm when the whole testing is

finished.

(B)Interference signals amplitude: the same function as the “parameters/interference signals
amplitude”. For more details just refer to 5.3.4

(MAmplitude and phase clear: the same function as the “parameters/interference signals amplitude”.
More details, just refer to the 5.3.4

Aradius: >15pix
A start: 0~180
A end: 0~180
B radius: >15pix
B start: 180~360
B end: 180~360

4.3.6 Toolbar and report

Testing summarization
Select the testing summarization submenu, it will appear a dialog with some corresponding parameter
values for users to check the test number, evaluate the testing efficiency, and the analyze the product

quality. The operating interface as below figure.
File(F} Scan Mode(M) Test(T) Parameter(P] Alarmi(4) [TDDIAndRepDrtER]] HelpiH)

ﬁ'“.|_.lﬂ|@‘@@ﬂ|ﬂﬂﬁﬁ¢ Test Summary(D)

‘__G_It —_—

testing summarization dialog as follows:

Test Summary @
Units Tested C1: NfA
Length(M) C1: NfA
Passed A
Failed A
Pass Rate A

1 * Clear all

0

Select the outside clock ( within the automatic mechanical device rather then inserted in the detector
device), and set the two end signals values, the testing system will automatically generate the test
number, the qualified number, the unqualified number, the passing rate, and other information.

Notes: for the “all to clear” operating, we have to stop the testing procedure firstly

After the testing of each part or the whole part of the workpiece, the memory of test length should be
cleared to avoid the false flaw position of the following testing.

Testing data playback
Via the “record playback” option, we can check the test data. But during the testing processing, we can
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only check the former test data via the” file/open the equipment or file” option

Figl. Via thefile/open the equipment or file” option, we can check the testing data of any channel you

like

Scan Mode(M] Test(T)

Parameter(P} Alarm({A) ToolAndReport(R) Help(H)

Open Parameters(L) & " o B
Save Parameters(5S)

I
Start Test/Replay(O) 3 Start Test(T)

Sawve Picture to File(l)
Save Picture to Clipboard(C)

Replay to Window 1(1)
Replay to Window 2(2)

Replay to Window 3(3)
Replay to Window 4(4)
Replay to Window 5(5)
Replay to Window 6(8)
Replay to Window 7(7)
Replay to Window 8(8)

Exit(X)

Fig2. click the “dat”

Files Playback £
Look e | (3 Eddy2011-0319-0 ~ 3 F e E-
CY data
| " JDevices
My Recent O Tools
Docurments
Dreskbop
My Documents
8
My Compuiter
Q) Fienme l 9
My Metwork  Files of bype: Record The Files{" edy2) -

Fig3. select the testing file for playback

FX

Files Playback
- 3,

g Eddy_20110916_151236_00010001 . edy2

wo
My Recant
Documents
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‘_j File name:

Files of type:

Eddy_20110916_151236_0001 0000 v

My Network Record The Files{" edy2) v




Playback parameter option: with the function of playback speed control.

Say, if the number is larger, the faster while smaller, the slower

The record setting and the diagram generating

After the testing, we can get the testing report diagram via the following operating procedures.

File(F) Scan Mode(M] Test(T) Parameter(P] Alarmi4) [TmlAndReportl[R}] Help(H)

e ORI

Test Summary(D)

Generate Report

 Data Statistics f=lE &
e | TestTene |
B et St Stabntes Cordiion Saitng
Lot o Flaw  FlawCoant | Maimm Fla vaket s Relative Zero Vale %00
& wsfo Lncader Step Unt L0 Interference Ampltude  [Jgore
L. e Casp || womaienof [vomm Nabectw [t
Wemin : Cantiuous Defects e Clugter De o
T ewfEE o p—| SRS = =
o= [ o BRRGTI roagufo | | Measmmawithn e Meanrra e The
- Tgrores The Heod Signal[1aare Iperes The TSt 1R
Dpaatis i it i ¥ Dispiay The Denth Of Defects 7 Dispiy The Percentage [ Dispiay The Aieiaive Zreo Ve
Fants Length -  Save Vo Pebers [ a4 Dwtect Prante
T T Save The Contrunus Defect. g Save The Defects Save The Intensive Defe
Level [ WA [ [ [ |l §7 o N o S TN N e
Remarks - ||F Setnn ¥ ¥ Save The totke
5 Save The Taeal Pants 5 Se The b foct o Save Th
Mesring fiesuts h s Defects
Save e r st
P Wesuira Fsart Resart =
Tnberisoon Defects (Tats: 6 Contnn Defects (Totat: 0] e ation Curve Table
E Impeet Comtguraten
[5ero.]| Sarbng | End Lorg® | Defects ... Ser.| Statng | B | teegh | |[@ [ va | w | i
Calbraton Curve
sestrg
SaveThe
Cendigurabion
i ey o))
13
o b Ty L T T™ TR Tho
Uiiime
[imeceer | [ (Resdoss | [ Gesroas | T |
After testing, can save the report, as follow:
e Test Tie | |
Parameter Settings Statistics Condition Setting
Lot Mo, | Flaw  Flaw Count | Magimum Flaw Valus >0 Relative Zer
0% Inkerference
M2, Minimum Hut
Cluster Defe
weight |09 - — "
o Loak in: |@ ooo1 j & = EF- Minimum Dis
Measurina ¥

Size ’ﬁ
orawng ||

P
tevel |

Remarks ’7

My Recent
Documents

@

Intensive Defect]

Ignores The
v The Percentage
Defects Numbers
The Defects
it Graph
[Statistical Conditions
[The Intensive Defect
Ih Measuring Results
Chinese-Yersion
t

Calibration Curve Tak

@ Yal

bty Documents
SEF ‘ Starti I__E_
My Computer
Defect Distribution Dia My Network— File name: |Eddy_2[l‘\ 10927_100927_00010000

Places

Files of type [MuType Files (" edv2)

Open

Cancel

Unit{mm)

Clear Daka ‘

Read Diaka

Line Color ‘

Then can see as follow:
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Thie [the bubudar texting TestTme [011:0727 17:45:38
Farameter Settings “Statistics Condkion Setting
. [z Fm  FawCout | MudmmFisn vae 10 pevezeovoe 00
*wonfp Encoder Step Link 10.00en Intesference dmpliude  fignere
Machine Wo. |1 Plate o, |1555 2w Mk Length OF [0 Mommmbefa [
IT I Contrusus Defects Choster Defects
Mok Lot © awfp Hiioum Ciskarce: [ooom Mo Dstance 1000, 00
00 Consty [0S a5 | | MESsEa Wi one Messixing Webin The
Tgnores The Head Signal  [Jorwre lwuhliﬁwul ignare
E P' B  swp ¥ Disphay Thve Degth f Defects 7 Display The Percentage ¥ Display The Reiative Zero Yakue
Peints Langth Depth e ¥ save ¥ Save Ml Defact Ponts
 Save The Cortinus Defect  [; Save The Defects Save The intersive Defects
tevel [ At AL A [ E_s. Han :_ Gogh ; P
W Save Porameter Settngs ‘Saee Statistical Condiions [ Save The Notice
Ramariaj 12121 1 Save The Total Ponts 1 Save The Intensive Defoct 5 Save The Measuring Resus OF
Save Save Che
P Pesssia Resuks * Raocet * Rioar
Intensive Defacts (Total:2) Continuous Defects (Total: 11) Calbeation Curve Table
Ser... | Sartingl... \Mm) lt-mw\wm | Ser... | Rarting... Izr-atm Itmmwla @ va | % |
1 1160.000 1 1160.000
z oo e oo 4 x Voot igscs o
3 000 170.00  10.000
) S00000  SAI0.00  10.000
s SH0000  SANM00 10000
TotalSz)
82
181
15
3%
s
I
]
w
w
; |
7
@
o
-
=
7
1
H
0 g ™ T & [ T oy T TE Tinm
e Color | ReadDats | dlearpats | Save Resits |
Tidle | Fre FUBUIa teEng Test Time Izml_gg_zs I(LI

| Parameter Setting: ]

Statistics Condition Setting

Lot No |1212 Flaw  Flaw Count | Maximum Flaw Value Relative Zer
‘ Coloc Interference
B Save As TMiriirnurm M
weight [520 | ClusterDefe
Savein [ 20110727 = -~ EcrEr Hinimum Dis
sios [15. | Measurnav
) IT > a @]123 Ignores The
Desing Eyeze v The Percentage
i [t pefects Mirkers
Lewvel -
rL' t Graph
Remarks [12 Skatistical Conditions
Dieskiop The Intensive Defect
I Measuring Results
Chingse-Yersion
t
~ Inkensive Defect Calibration Curve Tak
Ser... | Starting @ val
1 1160,
2 5400,
Defect Distribution Dia S Fietiiee |1 fit] d
Places
i Saveastype:  [Wword Files "dac) |
K] 754 i
Unitgm)
lneColor | reacnii Clear Data SaveResdts | =

Find the .doc file. Open it , can fine the test report in word :

123.doc

€) Q- [ Oseweh [ roders | [

SRR G C\Daciumnks aod Setinge|Aidinde o DaR20110727
FleandFolder Tasks (& S- = = ﬁ j Ej
l?m Ranams thc s 11-C0-15.8.., 11-C0-15.8.,. 11-C0-15.8... T :;‘::‘I;' v m;z:»ﬂ
’g -y CE Bt it
1) Publich this file to the Web 56 = Eddy_Repz. .. ‘&“5‘??1‘? B e
) E-mal this file

Open "100.doc" document, can see:
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The Tubular Texting

Tapertien Bate SOH-GT-IT 514530
Tasdurts Lat B o] 1212+ Pmivent Ko | 10 Soel 3a. 2
TTE | Langih 11020 Brmaters
-

12 o = N e
o
- [t s
(1% r E

5 m Tere | 007 | Winiwm  demgth af

Through the test report, can know the details of the work piece defect information.

Click line color button, can choose the background color as you like ,as follow:

[ Color Adjustment E

—Performance Effects —Color Settings

Vertical Line |
Threshald Line |
10% Standardize |
20% Standardize |
30% Standardize |
40% Standardize |

help/aid/assistant
1. Check the system instruction file and the detailed position as below.

File(F} Scan Mode(M) Test(T) Parameter(P] Alarm(4) ToolAndReport(R) IHeIp{H}

L MR IR A A

—

2. On-line help

3. Telephone help

4.4 Operating menus and function buttons
4.4.1 Diagram of the operating menus and function buttons

Touch keys Function
B Balance command
PgUp Previous Page
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PgDn next page
Insert real line / blanking
C clear
Space clear + balance
ENTER enter

1 selection menu: up

l selection menu: down

— minus

— plus
Parameter A arm
Mame Value -

Parameter alarm
MName Value o
DisplaySpe... 240 s1<>Cl | |
ReplaySpeed 0O Probe Absolute Parameter M arn
TimeBaseS.. 20 P« Filter 1000 Mame Value
AlarmLedD... 1000 ms Gain 50.0 dB Wi<-=Cl | |
#1 Frequency 23000 Hz =||| XYRatio 1.0 AlarmShape Rectangle
#1 Probelirv 8 Phase 0 Dgr SWalarm OFF
#1 Exciter Dp EncoderPort P1 HWalarm OFF
#1 Exciter DP SensorPort  Internal ReportTo Naone
#1 Amplific.. 16 db HeadDelay 1ms EndDelayAlar... Alarm
#1 Amplific.. 16 db EndDelay 1ms ARadius 60.0 %
#1 Marking... Length HeadBalan.. OFF ||| AStartDeg 0 Dgr
#1 MrkDela.. 1.000 s AutoClearS... OFF AEndDeg 180 Dgr
#1 MrkDela... 1.000 m L|| TestSurmm.. C1 BRadius 60.0 %
#1 Encoder... 1.0 mm DataDrawi.. Fade BStartDeg 180 Dgr
#1 Keeping... 100 ms Coordinates Cartesian.. BEndDeg 360 Dgr
Parameter Range Mark

Board parameters (#1~#4 means board number)
Modify before stop test

DisplaySpeed 1~400 Draw signal speed.

ReplaySpeed -300~300 Replay signal speed.
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TimeBaseSpee 1~16384Pxl| Time base line move speed.
d
AlarmLedDela 10~60000ms Alarm output last time.
y
Frequency 10Hz~10MHz Probe frequency.
ProbeDrv 1~16 The bigger the value, the bigger the signal.
Exciter DP/DI According to different probe selection.
Amplification 1~32 db Hardware to amplify the signal, that is, the hardware gain.
MarkingBy Length/Time Marking by length or time.

MrkDelayT 0.001ms~120s Delay a specific time before the start marking.
MrkDelayL 0.1m~49.9m Delay a specific length before the start marking.

EncoderStep 0.01mm~1000mm The length of each pulse of the encoder.

KeepingTime 1~10000ms Marking last time.

Channel parameters (2 channel per board)
Modify any time
Probe Absolute/Differential Probe type.
Filter 0~30000 Is inversely proportional to the speed, different speeds have different
optimal values, Advice from gradual adjustment.
Gain 0~99.0dB Hardware gain.
XYRatio 0.1~10 X/Y enlarge scale.
Phase 0~359Drg Associated rotation.

EncoderPort P1/P2...P8 Encoder port, a board has two, you can use any one of the board.
SensorPort Internal/P1/P2...P8 Sensor port, a board has two, you can use any one of the board.
HeadDelay 0~65535ms Delay a specific time before the start workpiece.

EndDelay 0~65535ms Delay a specific time after the end workpiece.
HeadBalance ON/OFF Whether the end head of each work piece is to re calculate the position
value of the origin.
AutoClearScr ON/OFF The screen switch.
TestSummary C1~Cx Cx = Maximum number of virtual channels

DataDrawing

Fade/Keeping

Whether keep the signal on screen.

Coordinates

None/Cartesian/Polor

Select the coordinate on background.

Alarm parameters (AScan&BScan are difference)

AlarmShape | None/Rectangle/Sector Select the alarm shape on background.
SWAIlarm ON/OFF Beep on / off.
HWAIlarm OFF/P1~Px P1~Px
ReportTo None/#Al1~#AxX #AL~#AX
EndDelayAlar None/Alarm See 5.4.2
m
ARadius 1~450 Pxl| Upper parm alarm radius.
AStartDeg 0~179Dgr The maximum value is limited by AEndDeg.
AEndDeg 1~180Dgr The minimum value is limited by AStartDeg.
BRadius 1~450 Pxl Lower part alarm radius.
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BStartDeg 180~359 Dgr The maximum value is limited by BEndDeg.
BEndDeg 181~360Dgr The minimum value is limited by BStartDeg.

DataSource AmpR/AmpX/AmpY Data sources.

AlarmAmp 0~600 The maximum value is limited by MaxAmp.
XLength 1~100000m BScan X coordinate length.
MaxAmp 10~100000 The minimum value is limited by AlarmAmp.

Coordinates ON/OFF Whether to display the coordinates.

GradeCriteria | Overall/ByDefectCnt/By Criterion of judgment.
Length/ByDepth
[<Il =11 V]IModify Parameter

4.4.2 Parameters

Board Parameters:

(1) DisplaySpeed: means if we activate this function, the former testing display will blank within the
time u set towards the blanking coefficient

(2) ReplaySpeed: once we select the testing data function, we are required to set the playback
coefficient to achieve faster or slower playback. The larger of the coefficient value, the faster, vice
versa.

(3) TimeBaseSpeed: via the time base scan speed to control the amplified flaw signal display speed.
(4) AlarmLedDelay: the sound and light alarm delayed setting is to separate their alarm time, thus it's
easier for the testers to get informed of the flaw information.

(5) Frequency: the testing system frequency is 50Hz~10MHz, continuously adjustable. The testers
can adjust the frequency according to the material characteristics( say the conductivity, the magnetic
permeability, etc) and the frequency range of the eddy current transducer ( probe). While as to the
on-line testing, the shape, thickness, coupling distance and other factors will also be taken into
consideration. Below are some frequency ranges of some material for your reference.

Pipe (Diameterxthickness) Reference frequency

25x0.5  Titanium tube 60KHz~100KHz
25x0.7 Titanium tube 40KHz~80KHz
25x1 yellow copper tube 8KHz~30KHz
25x1 nickel copper 20KHz~35KHz

tube(B10)
25x1 nickel copper tube 15KHz~35KHz
(B30)

(6) ProbeDrv: the probe drive of each channel can be separately adjusted without any interference of
each others. And the drive strength is to influence the magnetic field strength. There are 1-8 grades of
the driver strength and the larger of the value, the more powerful of the probe driver.

Notes: there’ll appear saturation if the driver strength is too powerful. That means we should set the
driver value according to the test material and some other factors.

(7) Exciter: DI/DP Probe.
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(8) Amplification:Hardware Gain.

(9) MarkingBy: preset the value number of the marking time and marking length. And since there are
some distance between the marking machine and the probe, we can select the fixed time marking or
fixed length marking for more accurate flaw marking.

(10) MrkDelayT. Since there are some distance between the probe and the marking machine, the
marking time is delayed. To test the delayed marking time, the relationship is as follows:

T=S/V ( T: delayed marking T, S: the distance between the probe and the marking machine; V: the
testing speed)

(this parameter relationship is only applicable to the fixed time marking mode)

(11) MrkDelayL.: via the setting of the marking length to ensure more accurate flaw marking

(12) EncoderStep: the wheel circumference of the encoder divide the pulse number is the number of
the step unit value. E.g. suppose the diameter of the encoder is 30mm, then the circumference is
94.2mm, and if the pulse nhumber of the encoder is 50, then the step unit is 94.2/5=19mm

(13) KeepingTime: via the marking time setting, we can avoid the missing marking. Generally, the
continuously marking time is 100ms, the longer of the marking time, the longer of the marking scope.

Channel Parameters:

(1) Probe: AbsoluteProbe/DifferentialProbe.

(2) Filter: Balance filter, keeping points in center.

(3) Gain: the gain range of this testing system is 0~99dB, continuously adjustable with 0.1dB for
each step. For more accurate testing data, we can adjust the gain value according to the various
characteristics of the test material ( say the conductivity, the magnetic conductivity, etc) and the
features of each type eddy current probe.

Notes: The gain adjusting button at the back of the detector is designed for urgent usage.

(4) XYRatio: the default is 1.0, which represents the relative amplification and scale down of the ratio
between the eddy current signals on the X-coordinate and the time base signals on the Y coordinate.
And in this case, it can automatically adjust the phase of the eddy current signals to achieve the
amplification and sale down function of the phase gap.

(5) Phase: it ranges from 0-359, continuously adjustable with the precision 1°.via the phase adjustion,
we are capable to separate various testing signals

(6) EncoderPort: If the system is of multi-channel eddy current testing while there is only one port for
the connection of the encoder and the hardware, the users is required to reset the port. Generally we
choose to connect the hardware with the PI port.
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Head & Tail

[+] Al For Enner Clack,
| Head Signals Delayed{lins-65535ms) m_:i:r 2| | [#] Apply Changes
Tad Signals Dielaved(Oms-65535ms) 1000 2 | | [#] Apply Changes
[ Head Balance [l apply Changes
[ Refrash [] Apphy Changes
| o || cones |

(7) SensorPort: detector clock/ mechanical device clock for choice. They are applied to control of the
delayed trigger signals of two ends.

(8) HeadDelay: with the head signal delay, we can avoid the false alarm of the head signal as that of
flaw ones.

(9) EndDelay: while testing, it can avoid the end jamming signals which will lead to the false alarm.

SERS0R

—» DIR

SERS0R

PIECE

—»DIR

(10). HeadBalance: Via the setting of the head balance to avoid the false alarm of the jamming signals
of the head part.

(11). AutoClearScr: when it comes to the next testing, the former testing signals will be blanked for
more accurate on-screen evaluation.

(12) TestSummary: With the help of the mechanical device clock, the detector is capable to figure out
the qualified and the unqualified workpieces. And via the automatic data analysis, we can get a
intuitive testing results for better evaluation of the products.

(13) DataDrawing: that is just the testing storage rather than the real-time on screen display
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(14) Coordinates: rectangular coordinate system and polar coordinates background for choices

5.Equipment maintenance

5.1 Equipment maintenance

In order to ensure safe working for the equipment and to avoid the interference of power supply noise,
we suggest access the exchange purification between the instrument and the power .

Disk drive is a precision mechanical , when use and transport ,please be gently to avoid shock.
Environment for using the instruments should be kept clean, dry, to prevent dust and moisture into the
gas string instruments, so as not to affect the instrument performance.

After use the equipment, need to cover with the dust cover. In the rainy season, the instrument should
always be open 1-2 hours to disperse the moisture.

When the instrument is in the open state, not allowed to open the shell, stretching hands or tools inside
equipment to avoid personal injury or equipment being damaged.

Equipment installation site should be avoided around the existence of strong electromagnetic
interference, good earthing and shielding facilities can be very effective in preventing the interference
signal into the string

If find the equipment is not working properly, not allow to dismantle the equipment to maintain by
yourself , you should first carefully read the instruction manual, check the operation method is correct
or not , also can ask the dealer or manufacturer to exclude methods. Unauthorized withdrawal of
opening to blind repair, often will expand the result of the fault .

Users can not rule out the fault, it is recommended to send the instrument back to factory for repairing.
We will provide one-year warranty period. The instrument is on the right storage, usage conditions,if it
still has the fault, we will be responsible for the maintenance for free, if it is over the warranty
period ,we will continue to provide maintenance services.

If you have any questions , please give us email or call , we will reply you as soon as possible .

5.2 Instrument switch settings and the connection method of the probe

During the testing , when you choose different type probes, the settings of the switch will different ,too.
(1) Eddy current differential probe

A X BRI KR HNORM

A AL E RN TR F L, R,

Rde. Mo PHL PG RR
2wy

(2) Eddy current absolute probe
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5.3 Common Faults and troubleshooting (Flat Probe )

(1). The middle part of the flat type probe need to be aligned in the welding

(2). During the off-line testing, the probe is preferably coated with paper ,so it not only can avoid the

probe wear, but also has a certain lift-off function.

(3). The probe need to be aligned in the welding, general the distance should be less than 2mm, but if
high speed, the distance can be less than 3mm. The closer the probe away from the weld, the
higher the sensitivity, so it is better to minimize the distance under guaranteed not to wear the
probe.

Magnetic saturation operation method

Magnetic saturation is the essential device of eddy current testing for ferromagnetic metal pipe, during

the on-line or off-line testing for the high-quality ferromagnetic metal pipe, in order to check a variety of

internal defects, such as the hole flaws, bubbles and inclusions ,it should be accompanied the
magnetic saturator.

1 Installation method

1. Choose the suitable probe for the workpiece ( such as probe model is MS-UNAO3XX, i.e. D-P

probe ). Probe must be installed two BNC probe socket outwards.

2. Choose the suitable guide bush and install and fix up it in the magnetic saturator.

3. Probe line is double wired conductor, one wired conductor is exciting coil, both sides have red color,

partly connected to the eddy current output BNC socket (equipment mark is “DRIVE”) and probe input
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socket (probe markis Drive); Another wired conductor is connected to eddy current PROBE-2 A
BNC socket and probe BNC socket which is near the middle of the probe .
4. Connect the magnetic saturator and electric power ( As follow :)

Summn

PR60-2A lstl!ié

AL A R AR L

2 Operation method
(1).After the above steps and methods to connect securely ,then keep the eddy current instrument and
the DC power switch is on the connected state.
(2).Choose “Dual time base scan + impedance display” testing program,and enter into testing. Steel
pipe should be uniform through the magnetic saturation.
(3).Adjust the magnetic saturation DC power, the voltage adjustment knob to the maximum, the
current emphasis on the about 1.0A, the magnetizing current should be adjusted in the highest
sensitivity, interference with the smallest .
(4).If use the power amplifier can increase the power of incentives and signal strength, If the detection
signal is too small, can right-handed power amplifier knob, to increase the incentive power and make
the signal enhancement, but without appear the signal saturation.
(5).Before  pull out of the pipe from the magnetic saturator, please turn off the DC power first .
High-precision delay marking unit

(Optional 1)
During the testing , if want to make a mark for the defects, as there is a distance between the probe
and marking system, so the marking will a little time delay after alarm. What is more, when find a
defect, but the defect still do not reach the marking equipment, and maybe appear another defect, then
the delay marking unit has the memory function.
The delay time is from 0 to 20 seconds continuously adjustable and with a resolution of 0.001 seconds.

High-precision delay marking unit adjustable
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Can set the delay time according to different applications. Such as: the testing speed is 1m/s,
distance from probe to marking machine is 3m, then delay time T:

T=D/INN=3/1=3 (s)

Marking machine instructions

1 Function

When find the flaws , then will make a mark on the workpiece.
2 Circuit connection (As follow)

Nark—=pray paint
Flaws o
f's

R

f/:}"'d Spray paint can
J,.-f_'_/f‘" Pipe

qj%ﬂi

——

Output

|
; i —
Markingcontroll
Base
Narking
signal

3 Installation

electric magnet —
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1)Installation of the spray paint cans, unscrew the base and put into the paint cans, and then tighten
the base.

2)Set up the electric magnet.

3)Set up the base.

4. Operation

First open the power of the detector , then turn on the power of the marking system ,and marking

system can start to work.

5.Parameter

Working voltage: AC 220V+10%
Signal voltage: +5V, <2mA
Acousto-optic alarm
(Optional 2)

Function

Acousto-optic alarm detector can receive the alarm signal output, real-time measurement of materials
defects in docking signals synchronized sound and light alarm.

Installation of electrical connectlons

LI —
o)

J r‘"’[ r |

1( m.L_] él . |

—%  Real-Time and
M @ = Delay Signal Input

AC™220¥ Power Switch Connect Marker

Operating methods
The alarm system installed in a suitable location to facilitate your work. First open the detector power,
when the detector into a normal testing state, switch on the sound and light alarm power, alarm system
is on work. If you switch on the alarm power before the detector into the normal testing state , as the
initialized state of the detector and the output port with high potential, which leads to the alarm sound
as interference signal.
Parameter

Working voltage: AC 220V+10%

Signal voltage: +5V, <2A

5.4 Technical Support
In the course of using this product abnormal, please contact the manufacturer of this product for

technical support.

The manufacturer of this product is
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Xiamen MS-UN Electronic Technology Co.,Ltd

Website : http://www.MS-UN.com
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