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GENERAL 

1. Introduction 

1.1. Important Notice! 

Á This manual contains important and useful information about the proper installation 
and functioning of this system. This manual is intended for all persons involved 
with installation, operational use and maintenance of this system. 

Á Read this manual carefully. Familiarize yourself with the operation of this system 
and strictly follow the instructions step by step! 

Á These instructions have been compiled with the utmost care. However, AMSTECH 
assumes no liability for possible deficiencies of these instructions. It is the 
responsibility of the user of the system to ensure this information is complete and 
up-to-date. 

Á All technical information mentioned in these instructions remains property of 
AMSTECH and may only be used for the installation, operation and maintenance 
of this system. The information may not be copied, duplicated or passed on to third 
parties without our written permission. 

Á This manual represents the most recent information regarding the MiniScanner 
System at the time of publication. However, AMSTECH reserves the right to modify 
the system, as well as the contents of this manual, without prior or afterward 
notification. 

1.2. Purpose of this manual 

The purpose of this manual is to provide all the information necessary to ensure the 
user a safe and proper use of the system. 

 

Use: all actions regarding installation, operational use and maintenance of this 
system. 

User: any person involved with installation, operational use and maintenance of this 
system. 

1.3. How to use this manual 

In this manual the following symbols and notations are used, with their respective 
meanings:  

! Caution! Danger for severe damaging of the system. 
Closely follow the instructions given! 

A Notice. This instruction can facilitate an action but is not obligatory. 

 

The following notations are used: 

Á Subjects that require extra attention are printed in bold. 

Á Text referring to headings or to instructions to be followed literally is printed in 
the typeface used here .  
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2. Liability 

Á The installation of the software and the operation of the MiniScanner System may 
only be done by qualified personnel, familiar with the contents of this manual. 

Á It is NOT allowed in any way to open the devices.  

Á It is NOT allowed in any way to perform any modifications or conversions to the 
devices. 

Á Any damage to the system, resulting from opening, modifying or converting the 
devices of this system, will not be covered by warranty. 

Á AMSTECH does not accept any liability for possible consequences, if the system 
has been modified by the user in any other way than exchanging auxiliary parts 
belonging to the system or replacing parts subject to wear, as described in this 
manual. 

3. Safety 

3.1. Instructions 

Á Always read all applicable chapters of this manual first, before carrying out 
any activities, as described under "Use", to the system. 

Á Ensure all activities to and with the system always comply with the prevailing 
standards regarding occupational safety and system safety. 

Á Keep this manual stored in a place that is accessible to all users. 

Á It is not allowed for the user to modify the system in any other way than 
exchanging auxiliary parts belonging to the system or replacing parts subject to 
wear, as described in this manual. 

Á All personnel, working with the system must have had an adequate training, must 
have a sufficient technical qualification and must be familiar with the contents of 
this manual. 

3.2. Signs 

The following safety sign is used on the system: 

 WARNING! Electric shock hazard! Parts carry voltage! 
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4. System description 

4.1. Purpose 

The purpose of the system is to scan a spot weld by means of an ultrasonic sound 
signal. The shape of the weld nugget is visualised and the dimensions can be 
measured. 

4.2. Components 

The MiniScanner System consists of the following components: 

 

Á Control unit 

Á Scan unit  

Á Scanner head 

Á Scanner cable 

Á Power cable 
 

 

Fig 1: System components 
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4.3. Control unit 

4.3.1. Introduction 

The control unit is basically a Windows XP driven computer (PC). When switching on 
the Control unit, first Windows and then the MiniScanner software program UsPcScan 
will start up and after that the MiniScanner will be ready for scanning. Besides for 
running the MiniScanner software the control unit can be used as a normal Windows 
PC as well.  

All kinds of hardware can be connected to the USB slots: external mouse, keyboard, 
printer, external hard disk, USB stick etc. An extra monitor can be connected to the 
monitor plug and the control unit can be connected to a network or the internet. 

4.3.2. Controls 

Power switch 

At the front side of the control unit the power switch button is located.  
When the control unit is switched on it lights up red. 

  

Fig 2: Power switch 

Scroll wheel 

At the right side of the control unit a scroll wheel is located to control the mouse scroll 
wheel functions. 

 

Fig 3: Scroll wheel  
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Touch screen 

The control unit is provided with a touch screen. The menu items on the screen can be 
operated by just touching the buttons shown on the screen. 

 

Fig 4: Touch screen 
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4.3.3. Connections 

Scanner cable 
socket 

At the front of the control unit the socket for the scanner cable is located. 

  

 Fig 5: Scanner cable socket 

USB slots 

At the back of the control unit two USB slots are located. 

They can be used to connect the keyboard or the mouse. 

The USB slots can also used to connect USB data sticks or external hard disk drives. 

A Note: Behind the back side protection plate more connections are located: a third USB 
slot, a DVI monitor connector and a (RJ-45) LAN port. 

 

Power cable 
connection 

The power cable connection is located bottom right at the back of the control unit. 

 

 

Fig 6: Power cable connection and USB slots. 
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4.4. Scan Unit 

4.4.1. Controls 

Start button 

The scan unit is provided with two START buttons: one on each side of the scan unit. 

Both buttons can be used to start the scan, only one of the buttons has to be activated 
to start the scan. 

The scan unit is ready for use when it is connected to the control unit and the 
MiniScanner program UsPcScan is running. The green light in the push buttons is on 
when the Scan unit is ready. The control unit supplies the power for the scan unit. 

 

 

Fig 7: START buttons 

 

4.4.2. Connections 

Scanner cable 
socket 

The scanner cable socket is located at the back of the scan unit. 

 

Fig 8: Scanner cable socket 
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5. Basic principle of ultrasonic scanning 

5.1. Basic principle of the MiniScanner 

The MiniScanner is an ultrasonic scanner that converts the intensity of the ultrasonic 
reflections in a material to a colour image. Inside the Scan Unit an ultrasonic 
transducer transmits ultrasonic pulses through a material and receives the reflections 
of the ultrasonic signals (echoes). Changes in the materials structure will cause 
different types of echo. By visualizing these echoes by means of a colour image the 
material structure can be analyzed; e.g. the shape of a spot weld nugget. 

During the scan, inside the scan unit the transducer moves above the surface of the 
material, transmitting ultrasonic pulses into the material. The intensity of the echoes is 
converted to a colour.  
The ultrasonic signal of the echoes of each scan point is presented in a diagram called 
A-Scan. The image composed of the coloured pixels of all scan points is called C-
scan. 

 

 
 

 

 

 

 

For each point in the scan area the ultrasonic echoes can be displayed (A-scan).  
A selection gate is set to filter out all echoes that are not in the time frame of interest 
(see fig 13, MiniScanner diagram). The position of the gate determines the active zone 
in the depth of the material. Changing the gate settings will vary the activated scan 
depth in the material. This makes it possible to visualise the structure of a material 
only in a certain depth zone where irregularities are to be expected. All ultrasonic 
signals are digitized and stored and are available for later evaluation. 

A-Scan presentation: 

Ultrasonic signal in a scan point 

C-Scan presentation: 

Image composed of colored pixels 
of all scan points 
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5.2. Basic operating principle of the scan unit  

During scanning the ultrasonic transducer is moving internally in the scan unit. The 
scan unit itself must be held steady to the surface.  

The shaft of the scan unit contains a water-filled chamber. Water is needed to transmit 
the ultrasonic signal. The high frequency ultrasonic signal transmits only through a 
solid material, a liquid (water) or liquid like materials (as a gel) and not through air.  

During a scan the ultrasonic transducer moves and rotates in this water-filled 
chamber. At the end of the shaft a removable scan-head is mounted. In the scan head 
a membrane is fitted to keep the water in the water chamber. The ultrasonic signal 
passes the membrane unobstructed; the membrane will cause only a minimal 
ultrasonic reflection. 

 

Fig 9 Scan unit cut-out 

 

There are two types of exchangeable scan-heads: a straight scan head wherein the 
ultrasonic signal goes directly from the transducer through the membrane into the 
material to inspect and a mirror based angled scan head. By using this angled scan 
head the scan unit is hold in an angled position with regard to the inspected surface. 
In this position it is possible to get access to welds in complex shaped structures that 
cannot be reached with the straight scan head. 

It is necessary to apply some gel as a couplant between the surface of the material 
and the membrane, to fill up the air gab between the membrane and the surface of the 
material. Air will obstruct the ultrasonic signal. Even air bubbles in the gel will cause 
blind spots in de C-scan picture.  
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5.3. Ultrasonic spot weld inspection  

For inspection of spot welds between two metal sheets, the scan unit is placed over a 
spot weld on the surface of one sheet. That sheet is called the first sheet because the 
ultrasonic signal goes through this sheet first. Through the membrane of the scan 
head a focused ultrasonic signal is transmitted into the first sheet, it passes through 
the sheet and the weld nugget and is reflected on the back wall (back wall echo) of the 
second sheet. The echoes return into the scan unit and displayed in a A-scan. On the 
weld nugget, where the two sheets are melted together, no ultrasonic echo is 
reflected. At positions beside the spot weld the ultrasonic signal is reflected at the 
back wall of the first plate. Between the two sheets a (very small) air gap is enough for 
total ultrasonic reflection, so the ultrasonic signal doesnôt entre the second sheet at all.    

On positions where the sheets are welded together (in the nugget) no echo will be 
generated because the material in the nugget has the same ultrasonic characteristics 
as the material of the sheet. In the nugget of a good welded spot weld no echoes will 
occur. If the weld nuggets contains irregularities this will cause echoes in the weld 
zone (Weld echoes).  
 

Conclusion: For spot weld inspection the gate is set around the nugget depth 
and the weld is approved if the nugget gives no reflections. 

MiniScanner 
diagram 

The MiniScanner diagram below shows the principle of ultrasonic spot weld 
inspection. A small disturbance in the nugget causes here a 30% high echo in the 
selection gate. For that position the pixel in the C-scan will get a green-blue colour. 

 

Fig 10 MiniScanner diagram. 
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5.4. C-scan presentation 

To measure the maximum intensity of the received echoes in a certain depth in the 
material a selection gate is set. 

The start position of the selection gate is related to the position of the interface echo 
(trigger). In the A-scan window the selection gate is shown as a yellow ( or green) 
horizontal line. Only in the area above or beneath this yellow line the maximum 
absolute value in the ultrasonic signal is determined. This is the maximum peak of the 
signal in the A-scan window in this area. This value - expressed as a percentage of 
the maximal amplitude in the A-scan diagram - is related to a colour as predefined in a 
colour pallet. (For instance: blue for low reflections and red for high reflections). 

At the corresponding position where the transducer moves above the surface a pixel 
in the C-scan is created and set to the found colour.  

During scanning the transducer will move over the complete scan area, continuously 
transmitting ultrasonic pulses and receiving the echoes. For each position of the scan 
area the colour of the corresponding pixel is determined. All those pixels together 
building up the C-scan picture. The scan resolution is approx. 100 x 200 pixels. For 
each pixel the corresponding A-scan can be displayed by clicking on that position in 
the C-scan window.  

To inspect the weld in another depth zone, change the gate position and update the 
C-scan to regenerate the C-scan image. During the scan all ultrasonic data is digitized 
(100 x 200= 20.000 A-Scans).  

The C-scan image is scaled and the dimensions can be measured. 
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INSTALLATION 

A First read these instructions carefully before installing the system. Not observing these 
instructions may lead to damage to the system.  
Follow the instructions given step by step. 

6. Installation 

6.1. Placement 

! When placing the control unit ensure the air flow from the cooling air outlet 
opening at the back is unobstructed! 

 
Fig 11: Cooling air outlet 

6.2. Plugging in the cables 

The scanner cable is a special multi wire cable with connectors at both ends. It has a 
straight connector for the control unit and a 90 degree angled connector for the scan 
unit. The connectors can only be inserted in one position into the socket.  
When inserted the cable plugs are locked into to sockets. 

1. Connect the scanner cable between the control unit and the scan unit.  
The red dots on the connector and on the socket must be in line with each other, only 
in this position the connector can be plugged in. The cable socket in the scan unit can 
rotate 180 degrees to give the scanner cable more flexibility. 

 

Fig 12: Red dot markers 

2. Plug the power cable in the power cable connection at the back of the control unit. 

 
Fig 13: Power cable connection 

3. Plug the power cable in the power outlet.  (110 -240 VAC). 
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6.3. Optional keyboard and Mouse 

If the system is provided with the optional keyboard and mouse, connect them to the 
USB slots, located at the back of the control unit. 

 

 

Fig 14: Optional connections 

6.4. Unplugging the cables 

1. Remove the power plug from the power outlet. 

2. Remove the power cable from the power connection at the back of the control unit. 

3. Pull back the notched part of a cable plug to remove the plug from the socket. This will 
release the lock and the plug can be pulled out easily.  

! Do NOT try to remove the plugs by pulling the cable with great force!  
This will damage the plugs and the sockets. 

! Do NOT try to rotate the connectors. 

! Do NOT bend the scanner cable to a small radius and avoid kinks. This could 
damage the scanner cable. 

! Do NOT contact the cable connector or plugs with water, gel or dust. This might 
affect the golden contact pins of the cable, creating the risk of electrical failure. 
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OPERATIONAL USE 

A First read these instructions carefully before commissioning and operating the system. 
Not observing these instructions may lead to damage to the system or to the product.  
Follow the instructions given step by step. 

7. Preparing the scanner 

7.1. Filling the scan unit with water  

! The chamber in the scan unit must be filled with water to function properly. 
Without sufficient water the ultrasonic beam will encounter air or air bubbles on 
its way to the material to be inspected, which will result in a loss of ultrasonic 
signal. 

 

There are two ways of filling the chamber with water: 

Á Partial water filling: If the mini scanner is going to be used only with the scan-head 
in downward positions, it is not necessary to fill the water chamber completely. 
This is because air or air bubbles do not interfere with the ultrasonic signal, 
because the ultrasonic transducer is located under water in that position. 

Á Complete water filling: If the mini scanner is going to be used with the scan-head in 
upward positions, the water chamber must be completely filled with water, without 
air bubbles. 

! DO NOT USE DISTILLED WATER. This will damage the internal parts of the scan 
unit with the risk of corrosion.  

! Only use CLEAN water. Standard clean tap water will do. 
Demineralised water can be used as well. 

! Do NOT spoil water over the control unit. Risk of damaging!    

! Do NOT spoil water over the blue housing or over the connector plug. This may 
cause a failure of the electrical system. 

! Before filling the chamber with water verify that the membrane is clean on the 
inner side. 
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7.2. Partial water filling for scan-head downward scan positions 

A An easy way to fill the water chamber is using a syringe.  

1. Use a hexagon key to loosen the set screws of the scan-head and remove the scan-
head. Hold the scan unit with the shaft in upright position.   

2. Fill the shaft chamber almost completely with water. A syringe may be helpful to 
perform the filling process without water spoiling.  

3. Place the scan-head back on the scan unit. 

 

 Fig 15: Partial water filling by removing the scan-head
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4. By replacing the scan head a little overpressure will be created in the water chamber 
of the shaft, which will made the membrane convex shaped.  
 

 

Fig 16: Convex shaped membrane 

5. By bleeding the water chamber of the shaft the overpressure will disappear and the 
membrane will become flat. Hold the scan unit with the water stop plugs upward and 
remove the plug from the short hose and then place it back. For the screwed water 
plug just loosen it till the air evacuates and tighten it again. Both type of water stops 
can be used and exchanged according the application. 

 

 

Fig 17: Bleeding the overpressure in the water chamber 

A The pressure difference between the pressure in the water chamber and the 
surrounding is subject to temperature and to the atmospheric pressure. When these 
parameters change during a scan period, briefly release a water stop plug to eliminate 
the pressure difference and to obtain a flat membrane. 
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7.3. Complete water filling for scan-head upwards scan positions 

To fill the water chamber without air bubbles: 

1. Fit two hose nipples on the shaft of the scan unit.  

2. Fill the syringe with water and connect the syringe with a hose to the nipple on the 
water chamber. Fit a hose on the other hose nipple as a water drain. 

 

.   

Fig 18: Filling the water chamber 

3. Keep the scan unit in a position with the hose nipples upright so the air can evacuate 
from the water chamber when filling it with water. 

4. Inject the water into the water chamber until the water comes out the drain hose and 
flush it to evacuate the air bubbles from the water chamber. 
 

 
Fig 19: Evacuating air bubbles 

5. Remove the drain hose and fit the drain plug with the syringe still connected. 

6. Remove the fill hose with syringe and fit the fill plug. 
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7.4. Filling the water chamber with a small overpressure 

Á When the scanner is used with the scan-head downward the chamber can be filled 
with a small overpressure.  

Á The overpressure caused by the water column in the hose results in a slightly 
convexity of the membrane. 

Á The convexity is a function of the length of the water column. 

Á A convex membrane reduces the necessary volume of ultrasonic couplant and 
reduces the ultrasonic reflections of the membrane. 
 
 

 
 

 

 

 
 

Fig 20: A convex membrane of the scan-head      Fig 21: Scan unit filled with 
                                                                                                small overpressure 
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8. Starting up 

8.1. How to handle the scan unit 

To handle the scan unit correctly, take care of the following items: 

Á Use gel on the scan head; necessary for ultrasonic coupling. 

Á Position the scan unit properly; to hold the scan head in the best position. 

8.2. Using gel as couplant 

High frequency ultrasonic sound as used in the MiniScanner can only be transmitted 
in a solid material, in a liquid or in a liquid like substance as gel and not in air. It must 
be avoided that air or air bubbles get into the ultrasonic path because air will cause 
the loss of ultrasonic signal. An air bubble will cause a ñblind spotò in the C-scan. 
Therefore the space between the scan-head and the surface to be inspected has to be 
filled up with a couplant. Gel is an easy to use couplant; however water will do as well. 

Applying gel 

1. Before starting to scan apply some gel on the 
membrane of the scan-head. This is just to fill up 
the space in the membrane holder with gel. 

2. Before placing the scan-head put a drop of gel on 
the surface on each spot where a scan is to be 
made. Do not use more gel than necessary. 

3. Put the scan-head on that drop of gel so the gel will 
squeeze out under the scan-head a bit. This will 
push away air bubbles. 

4. Make a scan without lifting the scan-head from the 
surface. By lifting and placing the scan-head back 
the risk of air bubbles entering the gel is 
substantial. 

5. After scanning remove the gel from the surface with 
a cloth. 

! Gel can affect materials. Before using it check if the type of gel that is used will 
affect the surface of the material to be inspected. 

! Gel can dry out and will be more difficult to remove when it gets drier. 

A Avoid air bubbles entering the gel, because an air bubble will give a blind spot in the 
C-scan because the ultrasonic signal will not transmit through air.  

6. For a good acoustic coupling water can be used as well. In cases where samples can 
be immerged not deeper than 25 mm below the water level no gel is needed.  
Be alert not to enter the scan-head completely perpendicular to the surface because 
air bubbles could stick under the membrane when entering the scan-head under the 
water surface. Keep the scan unit a little slanted when entering the water surface to 
remove the air from below the membrane. 

! Do NOT immerse the scan UNIT in water. This will damage the scan unit!! 
Only the scan-HEAD may be immerged. 
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9. Making your first scan 

9.1. Calibrated test strip 

A calibrated test strip is included with the scanner. Use this to make your first scan 
and to ñdryò practice scanning before you actually start making scans for production 
purposes. 

9.2. Making your first scan 

1. Ensure the scan head is filled with water and the Scan unit is properly connected to 
the Control unit. 

2. Press the POWER button on the Control unit to switch on the system. The red signal 
light in the button will turn on. The software will start up and after some initial screens 
the Program interface will appear. 

A The first time a scan unit is going to be used after the software has been started up, it 
must be initialized.  

3. Press one of the green illuminated START buttons of the Scan unit. The following 
popup will appear. 

 

4. Press YES to initialize the scanner or press one of the START buttons once again.  
If the ñStart Scanò button in the Control box is enabled, the scanner is successfully 
initialized. 

5. Apply some gel on the membrane of the scan-head. This is to fill up the space in the 
membrane holder with gel. 

6. Apply a drop of gel on the surface to be scanned. Do not use more gel than 
necessary. 
 

Fig 22 Applying gel on the test strip 

7. Place the scan-head on that drop of gel, so the gel will squeeze out under the scan-
head. This will push away air bubbles. 
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8. Hold the scan unit as perpendicular as possible on the surface of the material.  
The scan-head has a flat bottom, so you can ñfeelò when the scan unit is placed 
perpendicular. 

 Fig 23: Positioning the scan unit on the surface 

A Do not lift the scan-head from the surface. By lifting and placing the scan-head back 
the risk of air bubbles entering the gel is substantial. 

9. Move the scan head a little, until a proper signal will appear in the A-scan window of 
the Program interface. When the echoes appear at the most left position in the A-scan 
window and the amplitude is as large as possible, the scan unit is positioned in the 
most perpendicular position. 

Parameter setting 

Now first set the parameters:  

10. Select the Main menu (will be selected already by default) 

11. Set the DELAY to such a value that the most left peak of the A-
scan is positioned at approx 1/3 of full scale from the left.  
Press the Delay field and then scroll the Scroll wheel of the 
Control unit until the A-scan peak is at the proper location. 

12. Set the RANGE to such a value that the A-scan along its full 
range will show approx. 5 peaks.  
Press the Range field and then scroll the Scroll wheel of the 
Control unit until the A-scan shows approx. 5 peaks.  
(For the test strip the range will be approx. 15) 

13. Press the GAIN field and, using the Scroll wheel, set the Gain 
to such a value that the second peak from the left of the A-scan 
has a 100% amplitude. Then add 3 dB to this value.  
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14. Press the GATE tab to select the GATE menu. 
 

 

 

 

 

 

15. Using the mouse, or by touching it with your finger tip on the touch screen, select the 
RED gate in the A-scan ( white blocks will appear on the red gate line if activated) and 
drag it to the left until it intersects the vertical red line (the actual interface position). 
Let it extend a little beyond the left of the red vertical line, to compensate delay 
fluctuation causes by not flat surfaces. 

Your first scan 

Now your first scan can be made: 

16. Press one of the green illuminated START buttons on the Scan unit to make a scan. 

17. The program interface will display your first scan: 
 

  
Setting the scan 

depth 

18. With the yellow gate the scan depth and depth range is set. The Gate Delay 
determines the scan depth and the Gate Range (width in the A-scan) determines the 
width of the depth zone.  

Example: 

Set the yellow Gate Delay to 1.0 and the Range to 0.6. Then we are examining a layer 
of 0.6 mm thickness, starting at a depth of 1.0 mm inside the material.  
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19. To set the Yellow Gate Delay pick up the YELLOW gate in the A-scan, using the 
mouse, or by touching it with your finger tip on the touch screen, and drag it until the 
Yellow Gate Delay field shows the desired value. Or select the Delay value in the 
yellow box by clicking on it and change it with the Scroll wheel. 

20. To set the Yellow Gate Range drag the right end of the YELLOW gate in the A-scan, 
using the mouse, or by touching it with your finger tip on the touch screen, until the 
Yellow Gate Delay field shows the desired value.  
Or select the Range value in the yellow box by clicking on it and change it with the 
Scroll wheel. 

A If the Gate parameters have been changed, press the C-scan button (top right in the 
control box) to refresh the C-scan window. 

A For scanning spot weld nuggets, the selection gate is set a little wider than the 
expected depth of the spot weld nugget, normally to be expected between the two 
sheets. 

 

21. After scanning remove the gel from the surface with a cloth. 

 

 

Verifying your 
first scan 

To verify if your first scan has been made properly, you must compare your measuring 
of the test strip with the stored calibration values. 

22. Press the MAIN tab to select the MAIN menu. 

23. Select LOAD. Select D:\data\calibration plates\. 

24. Select File. Select Open. 

25. Move your finger over the touch screen. You can see how the signal looks like. 

26. Drag the gates to another position and press the C-scan button to refresh the C-scan 
window. You will now see the effects of changing the gate settings. 
The calibration plates has grooves of various depths. Because the measurements is 
done from the flat side it is equivalent to various wall thicknesses.  
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10. Switching off 

1. Complete the last scan. 

2. Close the program to make sure all changes are saved.  

3. If there are changes made that should be stored on the scanner unit, ensure the 
scanner is connected while the program is closed manually. 

4. Switch off the system, by pressing the POWER button on the control Unit.  

5. The red signal light in the button will turn off. The system will now be switched off. 

6. Switch off any auxiliary equipment, if applicable. 

! It is recommended to drain the Scan Unit if the scanner will not be used for 
longer than a day! 

11. Closing down 

11.1. Disconnection 

1. Switch off the system. 

2. Disconnect the power cable from the power outlet. 

3. Disconnect the power cable and the scanner cable. 

4. Drain the Manual scanner. Replace the drain stop. 

11.2. Storage  

Á Always drain and dry the water chamber of the Scan Unit prior to storing it 
for a long time! 

Á All components of the system must be stored indoors. 

Á The storage room must be dry and clean. 

Á Do not place any objects on the components of the system. 

Á Tie up the cables. 
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12. Brief description of the Controller User Interface 

Below you will find a brief description of the User interface of the Controller. A more 
extensive description, mentioning all the possible options and settings is given in 
chapter 17.  

The interface consists of three boxes: 

Á The C-scan window: Presenting a colour image of the scanned area at a certain 
scanning depth. 

Á The A-scan window: Presenting a graphic representation of the ultrasonic echo 
signal. 

Á The control box: Containing the controls to make settings and to change data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

12.1. C-scan window 

In the upper left, the C-scan, the raw inspection data in the original acquisition format, 
is displayed. 
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12.2. A-scan window 

A-scan signal 

Below the C-scan window, the A-scan signal is displayed.  

 

 

 

 

 

 

 

 

 

1. When a Scan unit is connected, this is a life signal. 

2. To display the stored A-scan signal related to a certain position in the C-scan window, 
touch the C-scan image at that position and this A-scan signal will be displayed for 
several seconds.  

3. To turn back immediately to the live signal press the ñA-scanò button in the Control 
box at the right. 

 

 

Gate positions 

The actual gate positions are displayed in the A-scan presentation as coloured lines.  

Á The Red horizontal line is the interface gate (the vertical red line shows the actual 
interface signal).  

Á The Yellow line is Gate 1  

Á The Green line is Gate 2. 

A In case one or more gates are not visible, the gate(s) may be positioned out of the 
current A-scan range or no interface signal is available to trigger Gate 1 and Gate 2 in 
interface mode. 



 
 

Instruction manual AT Mini Scanner System 

AT-MS 2009-04 - EN - 1.0  31 

12.3. Control box 

Á The bright red Cw and the dark red Ccw status buttons at 
the top indicate the direction of movement of the scanner. 
This movement is also visualized by the round blue circle 
where the yellow dot represents the actual transducer 
position. 

Á The green Run button indicates that an inspection is in 
progress. A typical inspection will take 4 seconds.  

Á The yellow User button shows that the user has pressed 
one of both buttons on the scan unit. 

Á The Start Scan button serves to start a scan. 

Á The Gain control, the receiver gain can be changed. 
Selecting this field the actual gain can be 
increased/decreased, using the scroll wheel at the right side 
of the Controller unit. 

Á The Ascan button is used to return to the actual (online) 
Ascan signal presentation. Normally this button is disabled, 
indicating that a live signal is displayed. When during 
evaluation a point in the C-scan presentation is touched, the 
previously measured A-scan is displayed and the Ascan 
button is activated. 

Á The Cscan button is used to evaluate previously measured 
inspection data. Normally this button is disabled. When scan 
data is available and the actual gate settings are changed, 
the Cscan button will be enabled.  
Click the Cscan button to update the selected C-scan image 
with the recalculated values. 

Á At the bottom of the screen the actual colour palette is 
visible.  
Normally the colour box is divided in three areas:  
Low, Middle and High. 

Á For Auto Save see chapter 18.10. 

Furthermore 3 menus are available. They can be selected by 
clicking on the appropriate tab: 

Á Main menu (see paragraph 12.4 for a brief description, paragraph 17.4 for more 
detailed information)  

Á Gate menu (see paragraph 12.5 for a brief description, paragraph 17.5 for more 
detailed information) 

Á Extra menu (see paragraph 17.6 for more detailed information) 

12.4. Main menu 

Most important in this Menu are the Delay and Range parameters. The Delay and 
Range values can be either displayed in us, inch or mm. Besides typing in the values, 
the mouse wheel or slide bar below these fields can be used as well. 

Á With Video, the presentation of the Ascan can be changed between, RF, Half 
wave positive, Half wave negative and Full wave. 

Á With Delay the start of the Ascan display is set. 

Á The Range determines which data will be digitized and available for evaluation. 
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12.5. Gate menu 

There are three gates that can be set. 

Á Interface Gate (displayed in red) 

Á Gate 1  (displayed in yellow) 

Á Gate 2 (displayed in green) 

Interface gate 

The Interface Gate is the gate used to monitor the interface 
signal (surface signal from material surface). 

The actual interface position is indicated with a vertical 
red line. When the vertical line is not visible, no interface 
signal was found. 

 

Gate 1 monitors the amplitude and the TOF (time of flight) for 
signals in the yellow gate. The amplitude information is 

displayed in both ñC-Scanò and ñCircle Amp 1ò 
presentations. 

 

Gate 2 is displayed in green. Gate 2 does have the same 

functions as gate 1, except that it is displayed in the ñCircle 

Amp 2ò window. 
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MAINTENANCE 

13. Replacing the scan-head 

If the present scan-head must be replaced by another type of scan-head, do the 
following: 

A The chamber is filled with water. To avoid leaking of water drain the scanner: 

1. Remove the drain stop. 

2. Hold the scanner in such a position that the water pours out.  

3. Avoid that water flows over the blue coloured housing and the electric connectors. 

A When holding the scanner in a vertical position with the scan-head on top, the water 
spoiling during the scan-head exchange will be reduced to a minimum, see paragraph 
7.2. 

 

Fig 24: Removing the straight scan head 

4. Loosen the 2 screws of the scan head, using a hexagon key.  

5. Pull gently at the head until it comes off the shaft.  

6. Place the required scan-head, slide it fully back on the shaft and gently tighten the 
screw. 

7. Refill the chamber with water, see the instructions in paragraph 7.1.   

14. Periodic maintenance 

Check periodically: 

Á The water level in the water chamber. Top up with water when necessary. 

Á The O-ring that fixes the membrane. Replace it when damaged or worn. 

Á The condition of the membrane. Clean it if necessary. Replace it when damaged or 
worn. 

Á The water chamber. Clean it in case the interior is contaminated. 

Á The transducer holder.  Clean it if necessary. 
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15. Curative maintenance 

15.1. Replacing the membrane  

15.1.1. Introduction 

Each type of scan-head has an elastic membrane that seals the water chamber.  
The material of the membrane is such, that it causes minimal ultrasonic reflections. 
When the membrane is broken, damaged or out of shape it has to be replaced. 
A dirty membrane could also generate ultrasonic disturbances and has to be cleaned.  

! The membrane could also be dirty on the inside. This causes loss of ultrasonic 
signal and an increased echo of the membrane. 
In that case remove the scan-head and clean the inner side of the membrane by 
using a soft tissue or cotton swab.  
Refresh the water in the water chamber as well on that occasion. 
 

15.1.2. Instructions for replacing the membrane  

On the straight scan-head the membrane is clamped by means of an O-ring and a 
cap. The O-ring and the membrane can be removed by lifting the cap. 

To fit a new membrane: 

1. Take a piece of membrane material, which is larger than the scan-head. 

2. Stretch the membrane over the scan-head (2) and clamp the membrane with two 
fingers on each side of the scan-head.  

3. With the other hand, put the O-ring (3) over the scan-head until it fits into the groove of 
the scan-head (4).  

4. If the membrane is not equally stretched in all directions, pull the edges of the 
membrane a little in all directions, so that the membrane is mounted under a slight 
tension without any wrinkles.  

5. Place the cap (5) on the scan-head to fix the membrane in the scan head (6). 

6. If necessary, cut away the parts of the membrane that stick out under the cap (7) with 
a sharp pair of scissors. 
 

 

 

 

  
  
 
 
 
 
 
 

 

 

 

Fig 25: Replacing a membrane on a scan-head 
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15.2. Cleaning the water chamber  

15.2.1. Introduction 

The water in the water chamber needs to be refreshed regularly. Dirty water causes 
ultrasonic disturbances on dirt particles floating in the water. When the inner walls of 
the water chamber are dirty it can be cleaned with a tissue. For a complete cleaning of 
the water chamber the shaft has to be removed from the scanner. 

15.2.2. Removing the shaft from the scanner 

 

Fig 26: Removing the shaft  

1. Remove the water hose from the hose nipple. 

2. Loosen the two screws with a hexagon key and remove the shaft. Now the shaft can 
be cleaned internally.  

3. Clean the cylindrical transducer holder of the scanner with a tissue. 

! Do not use solvents or sharp tools to remove any contamination. 

4. After cleaning lubricate the seal and the slide with a few drops of lubricant. 
 

 

Fig 27: Lubricating seal and slide 

5. Check if the O-ring of the shaft is free of dirt and replace the shaft on the scanner. 

! Before replacing the shaft check if the O-ring of the shaft is fitted correctly in 
the oval groove for a proper seal with the scan unit. 

6. Replace the shaft and the scan-head to the scan unit. 
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SOFTWARE 

16. Advanced users 

In the previous chapters the most common commands and settings have been 
explained, intended for the scan operator. 

In the following chapters a more advanced description and more possible settings are 
described, intended for the advanced users. 

17. Controller User Interface 

 

The interface consists of three boxes: 

Á The C-scan window: a colour image of the scanned area at a certain scanning 
depth 

Á The A-scan window: a graphic representation of the ultrasonic echo signal 

Á The control box: containing the controls to make settings and to insert data. 
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17.1. C-scan presentation 

In the upper left, the C-scan presentation for the inspection data is displayed. With 
help of tab-pages, the following display modes can be selected 

Á C-scan, the raw inspection data in the original acquisition format displayed. 

Á Circle Amp 1, the inspection data for the 1
st
 yellow gate in circular presentation 

Á Circle Amp 2, the inspection data for the 2
nd

 green gate in circular presentation 

Á Circle Tof, the time of flight for the interface position (as measured in the red 
interface gate) translated to a colour and displayed in a circular presentation. 

Á Function (optional for feature use). 
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17.1.1. Circle Amp1 / Circle Amp2 

The Circle Amp C-scan 
display shows the amplitude 
from Gate 1 or Gate 2, 
where the highest amplitude 
is displayed according to 
the active palette. 

 

 

 

 

 

 

 

 

 

17.1.2. Circle TOF 

In the Circle TOF display 
mode, the position of the 
interface is translated to an 
amplitude. A position at the 
start of the red interface gate 
is displayed as a low 
amplitude and a value at the 
end of the interface gate as a 
high amplitude. A short 
interface gate will increase the 
colour resolution.  

In order to produce the picture 
above, the test sample has been inspected from the other side. 

 

 

17.1.3. Function 

The function display is in 
development and will offer 
more presentation options 
in the future. 

Currently it shows the 
difference in amplitude 
between Gate 1 and Gate 2 
(Gate 1- Gate 2). 
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17.2. A-scan presentation 

Below the C-scan presentation, the A-scan signal is displayed.  

 

 

 

 

 

 

 

 

 

When a scanner is connected, this is a life signal unless the user touches the C-scan 
image. In that case, the stored A-scan signal related to the position touched in the C-
scan display will be displayed for several seconds. To turn back directly to the live 
signal press the button ñA-scanò at the right (see Control box). 

 

 

 

The actual gate positions are displayed in the A-scan presentation as coloured lines. 
The Red horizontal line is the interface gate (the vertical red line shows the actual 
interface signal). The Yellow line is Gate 1 and the Green line is Gate 2. 

In case one or more gates are not visible, likely the gate(s) are positioned out of the 
current A-scan range or no interface signal is available to trigger Gate 1 and Gate 2 in 
interface mode. 

 

Gate positions can be modified in the A-Scan display.  

Á With a mouse click at the left side of the gate the gate can be moved (hold the 
mouse key down for gate delay and threshold).  

Á A second mouse click at the right side of the gate makes it possible to adjust the 
gate range. 
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17.3. Control box (right-hand side) 

The control box contains all parameters to set up the 
ultrasonics device, to start an actual inspection as well as 
functions for storage and loading of inspection data. 

The coloured status buttons at the top of the Control box 
indicate the current status of the scanner. During an 
inspection the scanner moves either to the left or to the right 
(indicated with the Cw & Ccw status buttons)  

This movement is also visualized by the round blue circle 
where the yellow dot represents the actual transducer 
position and is helpful to position the scanner. 

Run indicates that an inspection is in progress. A typical 
inspection will take 4 seconds.  

 

The User button shows that the user has pressed one of both 
buttons on the Scan Unit.  

Á When pressed less than one second, the scanner will be 
started (or stopped in case an inspection was active). 

Á When pressed more than one second and the button 
ñAuto Saveò is enabled, the data will be saved with the 
actual name mentioned below the AutoSave button.  

With the Gain control, the receiver gain can be changed.  

A Use the mouse wheel at the right side of the system to 
increase/decrease the actual gain. 

The Ascan button is used to return to the actual (online) 
Ascan signal presentation. Normally this button is disabled, 
indicating that a live signal is displayed. When during 
evaluation a point in the C-scan presentation is touched, the 
previously measured A-scan is displayed and the Ascan 
button is activated. 

 

The Cscan button is used for evaluation purposes with previously measured 
inspection data. Normally this button is disabled. However when scan data is available 
and the actual gate settings are changed, the Cscan button will be enabled.  
When the Cscan button is clicked, the selected C-scan display will be recalculated and 
updated with the new values. 

Depending on which Control box tab page is selected the following page will be 
visible. See below for more information. 

Á Main Settings page 

Á Gate Settings page 

Á Extra Settings page 

At the bottom of the screen the actual colour palette is visible.  
In all cases (except for the TOF presentation), the colour range represents an 
amplitude in the range of 0 to 127%. In the displayed range at the left side, the value 
of 0% is displayed in White and the value of 127% in Orange. 

Normally the colour box is divided in three areas: Low, Middle and High. The 
separator positions between these areas can be easily changed by selecting either the 
left or right area and moving the mouse while the left mouse key is hold down. 
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17.4. Main Settings page 

Most important on this page are the Delay and Range parameters. The Delay and 
Range values can be either displayed in us, inch or mm. Besides typing in the values, 
the mouse wheel or slide bar below these fields can be used as well. 

Delay to set the start of the Ascan display. Usually this value does not change much 
due to the fact that this value is directly related to the water path (distance between 
probe head and inspection surface) of the connected scanner unit. 

The Range determines which data will be digitized and available for evaluation. If this 
range is too short, there might not be enough data to do all the gate calculations, 
however if it is too big, it will result in larger data files then necessary and might slow 
down the system. 

With Video, the presentation of the Ascan can be changed between, RF, Half wave 
positive, Half wave negative and full wave. 

For Auto Save see chapter 18.10. 

 

17.5. Gate Settings Page 

There are three gates that can be set. 

Á Interface Gate (displayed in red) 

Á Gate 1  (displayed in yellow) 

Á Gate 2 (displayed in green) 

The Interface Gate is the gate used to monitor the interface 

signal (surface signal from material surface). In ñInterface 

Echo ò mode the delay for Gate 1 & 2 starts at the position 
where the amplitude exceeds the threshold level. While in 

ñArtificial mode ò, this position is fixed at the interface 

ñDelay ò position. 

Usually the mode is set to ñInterface Echoò. When no signal 
exceeds the threshold level, the amplitudes for Gate 1 and Gate 
2 will show 0% amplitude. 

 

Depending on the interface ñPhase ò the Negative, Positive or 
both (Full) amplitude will be used to determine the interface 
position (first signal to exceed the threshold). The actual 
interface position is indicated with a vertical red line. When 
the vertical line is not visible, no interface signal was found. 

 

Gate 1 monitors the amplitude and the TOF (time of flight) for 
signals in the yellow gate. The amplitude information is 

displayed in both ñC-Scanò and ñCircle Amp 1ò 
presentations. In case the interface gate is set to interface echo 
or artificial, the position where the Gate 1 delay starts is either 
the Interface Echo delay (Artificial) or the position where an 
interface signal is found (Interface echo). 

 

Gate 2 is displayed in green. Gate 2 does have the same 

functions as gate 1, except that it is displayed in the ñCircle 

Amp 2ò window. 

 

The amplitude displayed for Gate 1 & 2 is the first maximum amplitude found in the 
defined gate range. Depending on the selected phase (see Gate 1), the maximum 

amplitude will be looked up in the ñFullò, ñNegativeò or ñPositiveò part of the 
Ascan signal. 
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17.6. Extra settings page 

The Extra settings page has some additional features which 
are not used as often as functions available at the Main and 
Gate page. 

Scan resolution. The values behind scan are for information 
only and indicate the actual amount of rotations (scan lines) 
and sample resolution for each rotation (scan line). These 
settings are read from the connected scanner and are 
normally set by the manufacturer. 

In case these parameters are set to the wrong values the C-
scan presentation will not be correct (a straight line is not 
straight or a circle is not round). 

Below the scan resolution the current active scan head is 
displayed. Currently there are two options available straight 
head (see picture) or mirror head. This information is set in 
the scanner and will automatic be loaded as soon as the 
scanner is connected. 

By a click on the scanner picture, the function can be toggled 
between a straight head and the mirror head. Displayed data 
will be mirrored. 

17.6.1. Units  

There are three options to set the units: 

Á us ï Stands for micro seconds, all values are displayed in 
time units 

Á mm ï Stands for millimetre, all values are displayed in 
metric units where the defined Material and Medium 
(water) velocities are being used to calculate the distance. 

Á Inch ï Stands for inches, all values are displayed in 
inches (except for the Material and Medium velocity). 
Values are calculated with help of the defined Material and 
Medium velocity. 

Except for the Ascan delay and the Interface delay and 
interface position, all values displayed in inch or mm are 
calculated with the Material velocity.  

Ascan delay, Interface delay and position are calculated with 
Medium. 

The Material and Medium velocities are defined in meter/second. Default values are 
6000m/s for Material and 1500m/s for Medium. 

The Dbg (debug) button is normally only used in case of trouble with the scanner or 
when settings for the connected scanner have to be adjusted. It is advised to contact 
the manufacturer prior to making any changes using the Debug dialog. 

With the Pal button, the colour palette dialog can be opened in order to select another 
palette or make adjustments to the active palette. 

The coloured button between the Dbg and Pal button is used to save the displayed C-
scan image  in .BMP (bitmap), .JPG (Jpeg) or .CSV (comma separated values). The 
.CSV format can be used to import the data in excel. The other formats can be used 
for presentation/documentation purposes. 

Load UT and Save UT are used to Load and Save the current Ultrasonic settings. 
This can be useful to quickly recall previous used settings.  

A Note : When previously saved inspection data is reloaded, the original Ultrasonic 
settings (saved with the inspection data) will be reloaded as well and overwrite the 
current settings. 
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18. General parameter setup 

18.1. Ascan range & delay 

Most important is to set up the correct gain, A-scan delay and range. Other 
parameters like the gate positions and display settings can be changed afterwards 
since the complete A-scan signal is stored in memory. However if the A-scan is not set 
up right and does not include the area of interest the scan has to be repeated with the 
correct settings 

Use the Range and Delay buttons to define which part of the Ascan signal is captured 
and displayed. A larger A-scan signal will cause a larger data file and slower response 
of the system. 

In the A-scan below, the Delay is changed to 20.67mm and the Range to 9.9mm 
almost half the size. 
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18.2.  The palette  

The palette is very important. 
With the right colours 
selected it will give a lot of 
information about the C-scan 
image at first sight. 

The colours can be 
configured by the user and are divided in three areas: Left, Centre and Right. Each 
of these areas can be built with a Single, Double or Triple colour schedule. By moving 
the mouse (with left mouse button down) the left or right area can be changed in size 
(range). 

The most left colour represents the amplitude of 0% screen height; the most right 
value represents the value of 127% screen height. 

In previous example the 0% 
amplitude was displayed in 
red as well as the 127% 
amplitude. By setting the 0% 
to the colour white (Left area) 
and the value of 127% to 
orange (Right area) it is 
much easier to see the 
difference. 

In the picture below, the white area indicates an area where no interface was available 
(see also the A-scan below). A situation like this is usually caused by an air-bubble 
(not enough or bad couplant) or an area not close to perpendicular to the surface 
(edge). The orange area indicates a reflection of 127% or more (saturation). 
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18.3. Presentation angle 

In order to translate the acquired inspection data to the correct Circle presentation, the 
correct angle has to be set. This is normally a one time setup and performed by the 
manufacturer (the angle information is stored in the scanner). For this setup a 
calibration block with a straight line and circle should be used to find the correct angle. 
Change the number in the upper right using the slide-bar till the presentation is 
correct. This should be done for both CW and CCW direction. Leave the program with 
the scanner connected to write the new found values to the scanner. 
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18.4. Mirror Head 

When a mirror head is used, the C-scan can be mirrored by selecting the mirrored 
scan unit at the extra page (left click on the image). 

 

Once a mirrored head has been selected and the program is closed with the scanner 
connected, the program will remember the use of the mirrored head for the next time. 
In fact this information is written to the scanner and read by the program as soon as it 
finds the scanner connected. 
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18.5. Inspection 

At the moment a scan is started with the start button on the scanner, or the ñStart 

Scanò button in the program. The display selection will be automatically changed to 
C-Scan while the scan is in progress. As soon as the inspection is finished, the display 
will be returned to the previous selected display option. 

 

 

In the C-Scan presentation mode, the inspection data for each rotation is displayed as 
a straight line in a XY C-scan. 

 

The green percentage bar at the bottom of the program indicates the inspection 
progress. The bar should be at 100% when the inspection is finished. In case it does 
not reach 100% there might be a problem with the setup of the scanner unit.  
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18.6. Gate Setup 

If the gate settings are incorrect, the C-scan presentation might show nothing or even 
worse: lead to false conclusions. Therefore it is important to make sure that the 
settings are correct and the gates cover the correct position. In the spot-weld example 
below the yellow gate (Amp1) is set to the wrong position and does not cover the back 
wall of the top plate (2.7mm, see green gate readout) 

This results in low amplitudes displayed in a white and blue C-scan image.  

18.6.1. Interface Gate (red gate) 

The red interface gate starts at the correct position, before the interface signal. 
Sometimes the membrane causes a small interface signal as well, it is important to 
keep this signal out of the interface gate, since it will affect the position of Gate 1 and 

2 in ñInterface Echo modeò. 

 

18.6.2. Amplitude 2 or Gate 2 (green gate) 

With gate 2, the back wall reflection from the spot-weld can be monitored so that it 
shows the thickness. In some cases there is no visible reflection, for example when 
the front wall and back wall are not parallel, which does not necessarily mean that the 
spot-weld is of bad quality. 
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18.6.3. Amplitude 1 or Gate 1 (yellow gate) 

In the example below, the yellow gate (Gate 1) has been changed to the correct 
position so that it catches the back wall of the first plate. After the gate has been 
changed, the C-scan button was used to recalculate the C-Scan presentation and to 
get the image below. 

 

 

 



 
 

 Instruction manual AT Mini Scanner System 

AT-MS 2009-04 - EN - 1.0  50  

18.7. Inspection gain 

Next step is to set the correct gain. Usually for the spot-weld inspection, the back wall 
reflection is set to 100% and accordingly for the inspection, gain is increased with 
12dB. This gain is for additional sensitivity and to compensate a possible angle error 
with the scanner and/or the spot-weld surface. 

In the example on the previous page, the back wall amplitude is approximately 100% 
at 47dB. 

After the gain has been increased with 12dB (to 59dB) and the scan is repeated, a 
new C-scan will show a different image. In the centre of the spot-weld an indication is 
visible, indicating a bad connection. Around the spot-weld there is still some white 
visible what is caused by a bad interface signal, most likely caused by the edge of the 
spot-weld. 
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18.8. Auto Evaluation 

With the ñEvalò button in the Gate page, the size and quality of the spot-weld 
inspection can be calculated. It is important that the spot-weld is positioned in the 
inspection window and preferably not at the edge like it is on the previous page. 

 

When a decent scan is made, the Eval function button at the bottom of the Gate 
settings page can be used to determine the size of the indication. The program will 
use the threshold behind the Eval function button to find the defect size. All amplitudes 
below this threshold and connected to the defect will be count and used to determine 
the size. 

 

Currently the program will calculate the following values: 

Size, this is the average value of the horizontal and vertical defect size based on the 
threshold. 

Size ratio, shown next to the size is a calculated ratio of actual surface and perfect 
circle surface based on the radius found  

Size / Exp ratio, the Exp field is defined by the user (6.00mm) and used to calculate 
the ratio with the actual size found. 

Quality, the bottom number is the ratio of indication values without zero (normally no 
interface) compared with all indication values including zero amplitude. 

In the example above the quality is relatively low, being only 82%; this is caused by 
the relatively large amount of white space indicating loss of interface signal. 

 

 

In the example below an air bubble below the indication is clearly visible. Since the 
size is relatively small it is ignored and the correct information is used to find the 
indication size. 

Be aware that air bubbles (too) close to the indication will affect the calculated values. 

 


