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1.Instrument Appearance and Display Menu

1.1Instrument Appearance
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1.Instrument Appearance and Display Menu
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1.Instrument Appearance and Display Menu

1.2Display Interface
After the instrument is turned on, it directly enters the basic menu interface, as shown in
the Figure 5.
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Figure5 Basic menu display interface

Instrument function icon:

Table 1 Function Description of Shortcut button
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Figure6 Full screen display




2.Basic Instrument Operation

2.1 Common buttons, Knob, Touch and Virtual Keyboard

Figure7 button

This instrument has "+" " — " gain adjustment button, ¢ button, % button, and Knob.
These universal buttons are used regardless of the mode or function of the instrument.
1)"+" is gain+ button

2)"-" is gain- button

3) # button is the confirmation button identification and has three main functions:

When a submenu is highlighted, pressing # button will expand the display parameters.
When an adjustable parameter is highlighted, press ® to select the parameter. Then, the
parameter value will display with a white background (dark theme) or black background
(light theme) (Figure 9). Pressing # button again will change the parameter value
background to black (Figure 10), indicating that the parameter is now in an editable state.

Long press ® is a shortcut button to create a new channel.

Range v Range v Range v
Range 100.0mm  [RE[NEE 100.0mm @MRange
Velocity 5920m/s |Velocity 5920m/s |VNelocity 5920m/s
Material Custom Material Custom Material Custom

Delay 0.0mm [Delay 0.0mm pelay 0.0mm

Figure8 Range not selected Figure9 Range selected  Figurel0 Adjust range value



2.Basic Instrument Operation

4) % button is the Return button identification and has three main functions:

When the parameters in the submenu are highlighted, press % will collapse the submenu.
When a certain parameter value is selected (value background is displayed in black),
press % to exit the parameter adjustment mode.

Long press % button is a shortcut button of Resume channel.

5)Knob has three main functions:

Short press: When the parameter is not selected, short press the Knob button to enter the
parameter adjustment; after the parameter is selected, short press the Knob button to exit
the parameter adjustment.

Long press:

When parameter is not selected: Long-press Knob to switch gain step. The current step
value is displayed at the top-left corner of the screen, supporting 5 adjustable levels: 0.1dB,
0.6dB, 1dB, 2dB and 6dB.

When parameter is selected: Long-press Knob to activate the special step function for the
value parameter. An asterisk * will appear after the parameter name.

Rotate operation: Left and right rotation defaults to moving the cursor; When a parameter
is selected, rotate left and right to increase or decrease numerical values and switch
modes.

6)6)Touch function: Control turning on and off the touch function by toggling the Touch
switch (System Menu — Function — Device Management — Touch).

Gesture Controls on Waveform Interface

Drag the waveform upward to increase the gain value; drag it downward to decrease the
gain value. Drag the waveform rightward to reduce the range; drag it leftward to extend
the range.

Sliding Operation in Parameter Menu



2.Basic Instrument Operation

Swipe the screen up and down in the parameter menu to browse and select different
parameters.

Virtual Keyboard Input

Click on the range or sound velocity parameter to bring up the virtual keyboard. You can
either enter values directly by tapping the numbers on the keyboard, or modify them by
moving the cursor with the shuttle knob to select the target numbers.

Full-Screen Mode Toggle

Double-tap anywhere on the screen to enter or exit full-screen mode.
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Figure11 Touch operation gestures diagram

7)Virtual Keyboard: Supports two input methods: directly tapping the key values, or
adjusting the shuttle to move the cursor and select key values for editing.

«: Delete key, delete input content.

v : Confirm key, save content in the current text box.

x : Close key, close the virtual keyboard. The keyboard can also be closed by tapping

other areas on the screen (outside the prompt box).



2.Basic Instrument Operation
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Figure12 Digital Virtual Keyboard
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Figurel3 English Virtual Keyboard
Enable touch function, tap to modify Range/ Velocity parameters to bring up the virtual
keyboard. Enter target values in the text box above, tap " v " to confirm and update
parameters. Tap "x" or the area outside the prompt box to close the keyboard after
modification.
In addition, the virtual keyboard activates automatically for file renaming when saving

single-frame/multi-frame data, screenshots, or channel settings.

2.2Shortcut button Area

The shortcut buttons include 4 function buttons and 5 menu buttons, which are arranged
on the left and bottom of the display screen respectively. Press the Basic Menu button, you

can enter the basic menu setting interface and activate the corresponding functions.



2.Basic Instrument Operation

Table 2 Shortcut button function description table

Long press for the recording function. When the recording flag is
valid, 500 frames of data will be saved by default and then exit the
recording mode. When the recording flag is valid, press this button
again to end the recording and save in advance and exit the recording
function.

When the button is pressed shortly, the freeze function will keep the
displayed waveform on the screen, and the long press during the
freeze period is the save function. To continue testing, press the freeze
shortcut button again.

“:.I_'I:Iu'r- The highest echo in the gate is automatically adjusted to the echo
di amplitude set by the "Auto Peak" parameter, which is 80% by default.

Long press for screenshot function.

Short press to display waveform data in full screen.

Long press for gate expansion function.

Short press for echo memory function.

Basic Menu Basic parameter menu shortcut buttons.

Auto, sound velocity + zero point, angle probe calibration menu

Calibration Menu shortcut buttons.

Curve menu DAC curve, AVG curve menu shortcut buttons.

B-scan menu B-scan mode menu shortcut button.

System menu System settings menu shortcut button.




2.Basic Instrument Operation

2.3Display A-scan Waveform in Full Screen

In the main menu display interface, short press = button or double-click the screen (when
the touch function is turned on) to display the A-scan waveform in full screen. Performing
the same operation again will exit the mode. In full-screen mode: "+" and "-" are the
functions of increasing and decreasing the gain value. The blue prompt box in the upper
right corner shows the currently adjustable function of the Knob button. Short press the
Knob button to switch the range and gate A function.

1) When the blue prompt box in the upper right corner shows Range, the current number
is displayed as the value of the Range. Rotate the Knob to adjust, or drag the waveform to
change the Range (when touch is turned on). Press ¢ to enable the special step pace for

Range.

Gain 34.1dB[+SA 5502 mn|a%rs [y |AdBA 0.3 48
Step 1.0dB|A%A  82.60% |dBra |HEE Gp|ERS [

0 S e e

Figure14 Full screen display-Knob function is to adjust the Range
2) When the blue prompt box in the upper right corner shows Gate A, press , # % buttons
to switch the location, Width and Height of Gate A. After selecting it, adjust the parameter

values of Gate A through the Knob.



2.Basic Instrument Operation
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Figure 15 Full screen display-The Knob function is to adjust the height of gate A

3)When short press # button, as shown in Figure 14, the freeze indicator is displayed at
this position. When long press # button, trigger the recording function and display the

indicator. In full screen mode, long press I button to take a screenshot.

10



2.Basic Instrument Operation
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Figure 16 Full-screen side display

4)In full-screen mode, the sidebar of the interface will centrally display main parameters
for users to quickly grasp the current configuration. This display function can be flexibly
enabled or disabled in System Menu — Configuration — Full-screen Side Display:

Probe type (#: Straight probe,@: Angle probe,zs: Dual straight probe,#n: Creeping wave
probe);

Channel name: Default;

Probe frequency and angle: The figure shows 2.5M, angle 0°;

Filter frequency band: The figure shows 2.5M;

Sound velocity: The figure shows 5925m/s;

Pulse repetition frequency: The figure shows 200Hz.

11



3.Instrument Parameter Settings

Press and hold the power button for a long time. After hearing a beep, the instrument will

start up.

Interface Navigation: There are five menus at the bottom of the screen, which are the
basic menu, calibration menu, curve menu, B-scan menu, and Setting menu. Press %

button in any menu can enter the main menu, which is easy for users to realise one-

handed operation.
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3.1Basic Menu

There are five submenus in Basic menu, include Probe, Range, Gate, Receive, and Emit.

Figurel7 Main menu
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Figure18 Basic menu
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3.Instrument Parameter Settings

The first parameter "Default" is the channel name. Press the Knob or # button to open the
saved channel list, move the cursor to select the channel name, and press the Knob or ¢

button to call up the channel information.

3.1.1Probe

The function of the menu is to configure the probe parameters, when the probe

parameters are set to match the probe, the instrument will automatically adapt the

receiving and transmitting parameters.

1.Type: Switch between straight, angle, double straight and crawling wave probes.

2.Straight / double straight probe: It can set the frequency (after selecting the parameter

and pressing @ button again, the "*" mark appears after the frequency to enter the fine-

tuning step of 0.05MHz) and diameter.

3.Angle / crawling wave probe: It can set the frequency, angle, K-value, front edge, size a/

b, and workpiece thickness (after selecting the parameter and pressing ¢ button, the "*"

mark appears after the frequency to enter the fine-tuning step).

4.4.Switching measured value display:

€4 When switching from type "straight/double straight" to "angle/crawling wave", the value

display parameter above the waveform automatically switches to “. SA. RLA. |DA.

SLA. —PA. ELA. A_LED.

4 When switching from type "angle / crawling wave" to "straight / double straight", the

value display parameter above the waveform automatically switches to |SA. A%A. A%rA.

dBrA. AdBA. ERS. A_LED.

i5h ey G AdBA -38.1 B

Ahe 100 dbra . OBJERS H;n
Figure19 Straight probe parameter
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Figure20 Angle probe parameter
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3.Instrument Parameter Settings

3.1.2Range

1.Range: The parameter is the X-axis display value of the screen, and the maximum Range
value is 20000.0mm.

@ Enter/Exit Adjustment: Move the cursor to Range and press the Knob button or ¢ button
to enter the parameter adjustment, select and press the Knob button or 4 button to exit
the parameter adjustment.

€ Adjustment Methods:

@ Rotate the shuttle knob: Adjust in 10 mm steps.

eFine-tuning mode: Select the range and then long-press the shuttle knob. An asterisk(*)
will be displayed after the parameter, indicating that the fine-tuning state is activated.

® Touch Adjustment (Valid when touchscreen is enabled):

@ Drag the waveform left or right to quickly adjust the range.

® Double-tap the range value to open the virtual keyboard and directly enter the target

value for modification.

Table 3 Range Step Size Adjustment Table
Shuttle Knob Coarse Adjustment &|Shuttle Knob Fine Adjustment

Range Touch Step (mm) Step mm
Less than 50 mm 1 0.1
50-100mm 5 0.5
100-500mm 10 1
500-1000mm 50 5
More than 1000 mm 100 10
Table 4 Suggested detection range setting table
Workpiece thickness(mm) Suggested detection range(mm)
<20 2-3x workpiece thickness
>20,<50 4-5x workpiece thickness
>50,<200 3% workpiece thickness
>200 1.5x workpiece thickness

14



3.Instrument Parameter Settings

Note: The above table is only a suggested setting, the inspector should choose a suitable
detection range according to the actual situation, generally should cover the thickness of
the workpiece or the observed echo region with a certain margin.

2. Sound Velocity: This parameter is a key factor affecting defect positioning accuracy.
It must be set according to the actual sound velocity of the inspected workpiece for
matching.

@ Enter/Exit Adjustment: Move the cursor to the Sound Velocity item and press the shuttle
knob or ¢ button to enter adjustment mode; press again to exit.

@ Adjustment Methods:

@ Rotate the shuttle knob: Adjust in 100 m/s steps by default.

@ Accuracy Switch: Long-press the shuttle knob to switch to 1 m/s steps (an asterisk *
will be displayed after the sound velocity value at this time).

@® Touch Input (when touchscreen is enabled): Double-tap the sound velocity value to
bring up the virtual keyboard and directly enter the desired value for modification.

@ Default Sound Velocity:

@ Straight Probe / Dual Crystal Straight Probe: 5920 m/s

® Angle Probe / Creeping Wave Probe: 3240 m/s

3.Material: The theoretical sound velocity values of many materials have been solidified
inside the instrument. Before using the instrument, simply move the cursor to "Materials"
and press the Knob button or ¢ button to enter the parameter adjustment, and then press
again to exit after selection. The instrument has built-in sound velocities for the following
materials: Mild Steel (5900m/s), Mild Steel (Shear Wave, 3200m/s), Stainless Steel (5800m/
s), Stainless Steel (Shear Wave,3100m/s), Copper (4660m/s), Copper (Shear Wave,2260m/
s), Aluminum (6300m/s), Aluminum (Shear Wave,3100m/s), Aluminum Oxide (9900m/

s), Aluminum Oxide (Shear Wave,5800m/s). The calibrated sound velocity is saved in the

15



3.Instrument Parameter Settings

Custom mode.

4.Delay: Used to adjust the horizontal starting position of the A-scan waveform on the
screen.

@ Enter/Exit Adjustment: Move the cursor to the Delay item and press the knob or ¢ to
enter adjustment mode; press again to exit.

@ Adjustment Methods:

@ Rotate the knob: Adjust the delay in 10mm steps by default.

Accuracy Switch: Select the parameter and long-press the shuttle knob to switch to the
fine adjustment step of 0.1 mm (an asterisk * will be displayed after the parameter at this
time).

5.Zero Point: Used to calibrate the ultrasonic propagation time between the probe wafer
and the incident point.

@ Enter/Exit Adjustment: Move the cursor to Zero Point and press the shuttle knob or ¢ to
enter parameter adjustment mode; press again to exit.

@ Adjustment Methods:

@ Rotate the shuttle knob: Adjust in 1.0us steps by default.

@ Fine-tuning Mode: Select the parameter and long-press the shuttle knob. An asterisk
(*) will be displayed after the parameter name, indicating entry into fine-tuning mode with
step of 0.01us.

3.1.3Gate

This menu includes the following adjustable parameters: Gate Mode, Gate (displayed only
when Gate Mode is set to Dual), Gate Start Point, Gate Width and Gate Height.

1.Gate Mode : Single Gate or Dual Gate can be selected.

2.Gate : Gate A or Gate B can be selected. When Gate A is selected, the following three

parameters apply to Gate A. When Gate B is selected, the following three parameters

16



3.Instrument Parameter Settings

apply to Gate B.

3.A/B Start Point : Used to adjust the start point of Gate A or Gate B.

4.A/B Width : Used to adjust the width of Gate A or Gate B.

5.A/B Height : Used to adjust the height of Gate A or Gate B. The gate height cannot be
adjusted when Gate Tracking is enabled.

3.1.4Receive

There are five parameters in this submenu: bicrystal mode, filter, detector, average and
restrain. When the cursor moves to the adjustable parameter in the receive menu, press
the Knob button or e to enter the parameter adjustment. Press again to confirm the
current value and exit.

1.1.Dual Crystal Mode: There are two options for selection in this function.

On: Applicable to dual crystal probe.

Off: Applicable to single crystal probe.

2.Filter: It should generally be set to the nominal frequency of the probe.

3.Detection: Select the detection mode in this option, which includes five display modes:
RF wave, positive half wave, negative half wave, full wave, and envelope. The default
setting is full wave mode.

4.4.Restrain: Used to set the display threshold of the waveform on the screen. Echoes
below the set value will be hidden, with an adjustable range of 0%-80% of the full-screen
height. Increasing the restrain level only affects waveforms below the threshold and will
not compress or alter the amplitude linearity of signals above the threshold. You can opt
to hide waveforms with amplitudes below the restrain value from the screen, with an
adjustable range of 0%—-80% of the full-screen height. Increasing the restrain level has no
impact on the amplitude of signals above the restrain level.

5.Average: The A-scan waveform is processed by a real-time averaging algorithm to

17



3.Instrument Parameter Settings

eliminate noise signals; the averaging level is set to 1 by default.

3.1.5 Emit

Used to adjust the energy of the instrument for exciting the probe, including six adjustable
parameters. When the probe type is Straight, the default emission parameters are:
Frequency Mode "Auto Low", Repeat Frequency 200Hz, Damping 500 Q, Energy High, and
Voltage Medium.

Table 5 Reference table for peak mode emission options

Suggested emission parameter adjustment
(pulse mode: peak)

Probe type Workpiece thickness T (mm)

Energy: low, Voltage:low/medium,

t=0 Damping: strong

Straight/ Double Energy: low, Voltage:medium,

Straight Probe >0<t=<200 Damping: strong/weak
£>200 Energy: r]igh, Voltage:medium/high,
Damping: weak
Angle/Crawling B Energy: high, Voltage:medium/high,
Wave Probe Damping: weak/strong

Note: The above table is only a recommended setting.

1.Frequency Mode: Auto and Manual.

Auto Mode: The instrument automatically calculates the optimal pulse repetition frequency
based on the currently set range parameters.

Manual Mode: Users can directly input a specific value in the pulse repetition frequency
parameter.

Mode Switching: Rotate the shuttle knob to switch between Auto and Manual modes.
2.Pulse Repetition Frequency (PRF)

Auto Mode: When Frequency Mode is set to Auto, this field displays the PRF value
automatically generated by the instrument based on the current range and sound velocity.

Manual Mode: When Frequency Mode is set to Manual, the value can be adjusted by

18



3.Instrument Parameter Settings

rotating the shuttle knob. The default step size is 100Hz. Select the parameter and long-
press the shuttle knob; an asterisk * will be displayed after the PRF value, indicating entry
into fine-tuning mode with a step size of 10Hz.

Frequency Range: 0-10000 Hz. Waveform refresh stops when set to OHz.
Recommendation: For workpieces with small cross-sections, it is recommended to
appropriately reduce the PRF to minimize echo crosstalk.

3.Damping: Used to match probe characteristics and testing requirements. Two levels are
available: 500Qand 509, adjustable via the shuttle knob.

High Sensitivity Setup: Suitable for testing large workpieces, coarse-grained materials, or
scenarios requiring high sensitivity. Recommended settings:

Pulse Energy: Medium/High

Damping: 5009

High Resolution Setup: Suitable for thin workpieces or high-resolution testing.
Recommended settings:

Pulse Energy: Low Damping: 509

/N Note: This setup will reduce the testing sensitivity accordingly.

Extended Optimization: If using a narrow pulse probe, set the detection to positive half-
wave or negative half-wave to further improve resolution.

4.Energy/Pulse Width

Energy: Displayed as Energy when the pulse mode is set to Spike, adjustable via the

shuttle knob. Two levels are available: High and Low.

Pulse Width: Displayed as Pulse Width when the pulse mode is set to Square Wave. The
recommended pulse width value can be calculated using the formula: Pulse Width = 1000/
(2xf). Where f is the probe frequency in MHz. The minimum adjustment step size of pulse
width is 5ns. Example: For a 2.5MHz probe, the corresponding pulse width should be set
to 200ns.

19



3.Instrument Parameter Settings

5.Transmission Voltage

Spike Pulse Mode: Transmission Voltage and Pulse Energy offer three fixed levels: High,
Medium, and Low, selectable via the shuttle knob.

Square Wave Pulse Mode: Transmission Voltage can be adjusted between 25V-300V via

the shuttle knob, with an adjustment step size of 25V.

3.2Calibration Menu

Press the Calibration Menu button to enter the interface. There are three sub- menus in
the modes, Auto, Zero + Sound Velocity and Angle Calibration modes (set the probe type
to angle). Move the cursor to the adjustable parameter, press the Knob button or ¢ button
to enter the parameter adjustment, and press again to exit the parameter adjustment.
1)Auto-Calibration Mode: In this mode, the instrument automatically locks onto the first
and second echoes, and completes zero point and sound velocity calibration synchronously.
Set the thickness of the calibration workpiece (see Figure 21), adjust the range to display
the first and second echoes. Then select Calibration and press @ button. The instrument
will complete zero point + sound velocity calibration and pop up the results (see Figure

22). At this point, press ¢ to apply the results, or press % to cancel.

Cain 33.7dp[+SA  55.35mn[atrs % [adBA 0.1 dB 08:23 Gain 33748154 55.43mo[atra  [Emb [AdBA  (.2dB 08:24
Step 1048[a%  80.00% |dbra DM GB|ERS  [mmun [} Step 10dB[A%  79.80% [dbrA |[EEEMdB|ERS  |mmmun [}
[]

Set thickness, confirm marker on echo, press *
£

Set thickness, confirm marker oh echo, press *
Confirm to calibrate: 0

Confirm to calibrate:

ge
Mode Auto ‘

° n
hickness 55.00mm | E

A"
Mode huto |
: g "
[Thickness 55.0 N
Zero:1.68us Vel :5932m/s
Whether to apply the result?
Cancel Confirm
"5

{1}

Calibrate

Figure 21 Auto-Calibration Interface Figure 22 Confirm Calibration Results
2)Zero+Sound velocity calibration mode: manually adjust the Gate for zero+ sound

velocity calibration mode.

20



3.Instrument Parameter Settings

Gain 30.7dB|+54  55.03 mm|a%rs |[EEEEy |sqBA 0.3 48 02:29
Step 1.0dB|A%A 82.40% |dBra |[Be dB|FRS | [T
" @ | Gate A: Ref 1(55.00mi), Confirm to Record
Mode Zero+Ve | || 5 o 5 ; : : A

Refer1 55.00mm
FEREICAINIINREA T, (1) [ [ QO NN M| - PR ST PN AP AR
Record A .11 | VO R S - AU DU IV TN TS S

- nn = . ¢ oo

Figure23 Manual calibration interface

Examplel: Perform sound velocity and zero-point calibration using the 1st and 2nd
echoes of the 2.5Z20N probe.
Operating Steps:

Set Reference 1
Enter the Reference 1 submenu and set it to the actual thickness of the calibration block.
The default adjustment step is 1mm; select the value and long press the shuttle button to
switch to the fine adjustment step of 0.01mm.

Set Reference 2
Enter the Reference 2 submenu and set it to twice the actual thickness of the calibration
block; the system defaults to twice the value of Reference 1.

Record Reference 1 Waveform
Adjust the start point of Gate A to cover the 1st echo of the calibration block, and adjust
gain or press”*; to set the echo amplitude to approximately 80%. Select the option and
press to # record the waveform information of Reference 1.

Record Reference 2 Waveform

Refer to the method in Step®), adjust the start point of Gate A to cover the 2nd echo of
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3.Instrument Parameter Settings

the calibration block, and adjust the gain to set the echo amplitude to approximately 80%.
Press @ to record the waveform information of Reference 2; the screen will display the
calibration results of zero point and sound velocity.

Press ¢ to apply the results; Press % to abort the application.

Gain 30.7d8[+SA  55.03 nm[awrs [EEEMy [aqBA 0.4 dB 02:30 Cain 30748 (154 110.08mn|a%rs [t |4dBA -2.5dB 02:35
Step 1.0dB|A%A 8340% |dBrn |[EEmEdB[ERs  [Eemnn [ Step 1.0dB[A%A 59.80% [dBra |HEdB|ERS  [Eemmmnn )
L Gate A: Ref 1 (55.00nni}‘Confirm to Record S: o — Gate A::Ref 2(110.00mm}.Calibrate on Confirm s:

Modle Zero+Vel
Refer1 55.00mm
Refer2  110.00mm

b~ |
Mode Zero+Vel

Refer1 55.00mm
Refer2  110.00mm

Figure 24 Record Reference 1 Figure 25 Record Reference 2

Example 2: Use the CSK-IA test block to calibrate the sound velocity and zero point of the
angle probe,and place the angle probe at the position shown in Figure26.
Operating steps:

Select the Referencel parameter and adjust it to the actual range of R50 arc echo
50mm;

Select the Reference2 parameter and adjust it to the actual range of R100 arc echo
100mm;

Move the probe so that the R100 arc reflection echo is the highest and about 80% of
the full screen amplitude, while the R50 arc reflection echo amplitude is above 20% of the
full screen amplitude (if the R50 arc echo amplitude is less than 20%, the echo amplitude
can be increased by shifting the probe towards the R50 arc side);

Adjust the start point of Gate A to enclose the echo from the R50 arc, adjust the gain or
press“™y to set the echo amplitude to approximately 80%, then press @ to record the echo

information of Reference 1.
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3.Instrument Parameter Settings

Refer to the method in Step), adjust the gate to enclose the echo from the R100 arc,
adjust the gain to set the echo amplitude to approximately 80%, press  to record the
waveform information of Reference 2, and the screen will display the calibration results of

the zero point and sound velocity.

b

]
K2.0KZ.5 K30

Figure26 Schematic diagram of angle probe calibration

Measuring the front edge of the angle probe
Scan the R100 arc of the CSK-IA test block with an angle probe, locate the maximum echo
and then fix the probe position. Obtain the front edge value by either of the following
methods:
Direct Reading: Directly read the scale value corresponding to the "incident point" mark of
the test block on the probe scale;
Indirect Measurement: Measure the distance A from the probe front edge to the end of the
test block with a straight ruler, then front edge value = 100 - A.

Enter the measured front edge value in the angle probe menu.

e T efrontX:lOO-L

Incident point

. R100

Figure27 Schematic diagram of measuring the front edge value of the angle probe
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3)Angle Calibration

Notel: In order to ensure the accuracy of the measurement, the instrument must be
calibrated before the angle measurement (see zero point + sound velocity calibration
function).

Note2: When measuring angles, the range between the probe and the reflection hole must
be greater than twice the distance in the near field of the probe to avoid measurement
caused by the influence of the near field.

L fu_- fo M
~ - N°C Y114

30

Figure28 Schematic diagram of angle measurement
Measure the angle probe K value or refraction angle BS
(1)The probe is placed at position B, the measured BS is 35°~60%(K=0.7~1.73);
(2)The probe is placed at position C, the measured BS is 60°~75°(K=1.73~3.73);

(3)The probe is placed at position D, the measured BS is 75°~80°(K=3.73~5.67).

Gain 40.2dB %84  38.32mn|+DA  38.32 mm|-PA 0.00 nn 14:49
Step 1.00B|RL4 DN Gplc, N p, [EEEE GG
"] Gate A capture corresponding echo, press Con ¥
Ar firm to calibrate. e p G 90
Mode Angle : : : |
Hole Depth 30.0mm |
perture  50.0mm ||
Front Edge 10.0mm || ... . L o
Record A 159 Figure29 Angle calibration
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Operating steps:

Enter Angle Calibration Mode
Press the calibration menu button and select the angle mode (set the probe type to angle,
and enter the probe frequency and dimensions correctly).

Set Test Block Parameters
Select the hole depth parameter and set it to the actual depth value of the reflective hole
in the test block used;
Select the hole diameter parameter and set it to the actual diameter value of the reflective
hole in the test block used.

Capture Echo
Adjust the start point of Gate A to enclose the echo from the reflective hole. Move the
probe back and forth to locate the position with the maximum echo amplitude. Adjust
the gain or press iz to stabilize the echo amplitude at 80% of the full screen amplitude,
press @ to record the waveform information, and the screen will display the angle
calibration results.
Example: Angle probe 2.5210x10K2 uses ®50 reflection hole on the upper surface of
CSK-IA test block to measure the angle, and place the probe according to point C in Figure
28.

Preparation
First, complete the zero-point, material sound velocity and front edge calibration of the
angle probe.

Enter Angle Calibration Mode
Press the calibration menu button and select the angle mode; the system will enter the
angle measurement submenu.

Set Test Block Parameters
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3.Instrument Parameter Settings

Set the hole depth parameter to 30 mm, the depth value of the ®50 reflective hole;

Set the hole diameter parameter to 50 mm, the diameter value of the ®50 reflective hole;

Capture the Echo

Adjust the recording parameters to enclose the echo from the reflective hole with the gate;

press_a_to activate the peak memory function, move the probe left and right to maximize

the amplitude of the echo from the reflective hole; adjust the gain or press “*% to stabilize

the echo amplitude at approximately 80% of the full screen amplitude, press ¢ to record

the waveform information, and the screen will display the angle calibration results.

Gain 40.7dB w54  42.06mm+Da  20.20mn|~PA 2697 mn 14:53

Step 1.0dB|RLA [ dRisLs [ qp|FLA | (E

Gate A capture eorrespondmg eeho press Con 8

A7 ; flrm to callbrate o pimn oy _ : .
Mode Angle : ' : :

; ? a0

Hole Depth 30.0m
Aperture  50.0mn
Front Edge 10.0mn

Record A 15

K:200 Angle:63.4°

Whether to apply the result?

Cancel Confirm ¢ T me o wihe s g

0 S (1) M

Figure 30 Angle Calibration Successful

3.3DAC Curve

Gain 25.0dp[+Sh [ nn|akra | [adBa  —35.1 dB 11:26 Gain 250d5|+SA | un|akira [y [adBA w
Step  1.0dB [A%A 1.40% |dbrs [ db(ERS  |Hnn () Step  1.0dB |A%A 1.40% |dBrs [ db[ERS [ an [y

o L Please select e?::ho with gate A s: Sin L Please select eicho with gate A a:
AC Operate [l - i AC Operate [ ; o
Record A 10% M Record A 10% ul
Range 100.0mm o Range 100 Omm o
L +6.0dB | L +6.0dB

5L 0.0dB ] 5L 0.0dB a
EL -6.0dB » EL -6.0dB )
JainC 0.0dB u GainC 0.0dB n

_ine Type Curve
JAC Standard

il -ine Type Curve
JAC Standard

Figure31 Ready for DAC Curve Creation Figure32 DAC Curve Creation Completed
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Curve making

Operating steps:

@ Enter the Curve Menu

Press the curve menu button, move the cursor to the DAC menu and press ¢ button. If
the system prompts that an AVG curve already exists, delete it first before creating the
DAC curve.

@Activate DAC Curve Operation

Select the DAC curve operation submenu and set it to On, press the shuttle button or ¢
button to confirm; the cursor will automatically jump to the Gate A start point parameter.
©Enable Peak Memory Function

Place the angle probe on the test block for DAC curve creation, pressto activate echo
memory to assist in locating the maximum echo.

(@Record the Echo

Adjust the start point of Gate A to enclose the target echo, adjust the gain or press™* to
set the echo amplitude to approximately 80%, press the shuttle or to € record the echo.
After successful recording, the number of echoes recorded so far will be displayed above

the waveform area on the screen.

Cain 53.2d8 |54  41.88mm[sDA  20.03nn|-P4  28.85mn 17:53 Sain 53.3dB %S4 41.90mm[+DA  20.04mm/-PA  28.87mn 17:54
Step 1.0dB[RLA [ gl s [ g gl R () Step  1.0dB |RLA 0.1aBlsLa  14.1dBlELA 14148 [TTH)
Sin i L] Please select &icho with gate A 5: [ i DAC [ The points récordéd are: | a:
DAC Operate  ON| L . o " JAC Operate  ON ||, : .
195.0mm : . lange 195.0mm : .
RL v (S 11 U SR SOMOE: S SO I S L 0T | IO S S SRR SRS SRR SR SR SO
L -14.0dB 5L -1400B || ... . : . e
EL -14.0dB e -14.0dB
ainG 0.0B 3ainG 0.0d8 ||} ,.
ine Type Curve -ine Type Curve u 1
DAC Standard T T 7 S — L pR— JAC Standard T wm T T .,._.,.‘_,_.
Figure33 Step@locate the Maximum Wave Figure34 Step @ record the Echo
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Continue Recording
Repeat Step @ until all target echoes are recorded. The system supports a maximum of
16 echoes for recording.

Hide DAC Curve
If the DAC curve does not need to be displayed, select Off in the curve operation submenu
to hide the current curve.
Select Line Type
Select the Line Type submenu to select whether the DAC curve is displayed as a polyline,
smooth curve, or polynomial. The DAC curve line type can be selected before the curve is

made, or it can be selected after the curve is made.

[Gain 53.2dB “J-‘ 4180 ‘I‘I‘i"-“\ ZUVZnarA 28BS on 11-83 Gain FL248[%5A 4| WUnm[iDA  ZU.U4 ) <FA  Z8.4/ ) 1780 Gain 51248 (%58 41 8o ms|iDa 2002 \Inl “PA 28U 1.8

rep Lomfin  -Ddslsia  13948fma 13 Q-Ih“@ step LOm[RLA -0 03|b|<.\.« 138 un|m 138 fw_@ Step Lap[Re  -D0&[a  [38dbja 138 dn_@

% BiC L] The points recorded are:3 Al g L] The points r?cordea are:d .: v DG LJ The points récorded are 3 i

DAC Operats  ON | 3 : DAC Operate  ON | . :

Record A 5 Record A 5|

Range 195, Omm B’ Range 195 Onm \

RL 0008 ‘ 4 AL 008 ...l

L -14.0d8 ‘ KL -14008 | :

EL -14.0d8 I W EL -14.048

fainC 0.0d8 | s u | o BainC 0.04B | i "
Tor i) L L I — S— ! | e . G e — uantid] 1] i ; i "

Pm. s g ey : Linel | cHEs W,,, M et

FEm e | A Standard e k"?’ !“"-”""'_‘“’ g e e MG Standard e

Figure 35 Line Type — Curve  Figure 36 Line Type — Line Figure 37 Line Type —
Polynomial

Application standard

Custom Mode:
Users can directly set specific dB values for the rejection line, quantitative line, and
evaluation line respectively. Enter the corresponding submenus in sequence and adjust the
values to complete the settings.

Standard Mode:
Select the DAC Standard Parameters and press # button to enter the menu.
Select the required standard by setting parameters such as Standard Name, Standard
Level, Thickness Range, and Defect Length in sequence.

Press 4 button and the system will automatically generate the corresponding curve based
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on the selected standard.

Record Point: Used to select the number of points that have been recorded, and to adjust
the gain compensation of the current point.

Record Point Compensation: The gain compensation value of the selected reference point
can be fine-tuned to correct the recording error of the point caused by factors such as
operating techniques.

Application Example:

As in Figure 38, after making the DAC curve, verify the wave height of 20mm hole depth.
Verification found that the wave height is higher than the curve, appropriate adjustment of
the compensation value of the recording point 1, compensation of 5% as shown in Figure

39, the highest point of the wave height just coincide with the curve.

Gain 53.2d 54 41.76mnsDA  19.97mo/-PA  28.74mn 17:48 Gain 53.248|[vfA  41.76mm[+pA  19.97mn/-Pa 2874 mn 17:48
Step 1.0dB|RLA  -06dB[sLa  134dBELA 13448 ) Step 104B|RLA  -0.1dB[sLa  140<B[ELA 14048 )
e DAC The poiﬁts récordéd are:d a: i DAC - ; Thg points récordgd are:3 g:
Range 195.0mm  |rL o Range 195 Omm " ! : ;

RL 0.0dB . RL 0.0dB

SL -14.0dB : r SL =14.0d8 || N\ - R,
EL e hin T PR | A S e e G TR EL <1408 |0 b N
GainC 0.0dB al GainC 0.0dB

Line Type Curve 1 Line Type Curve

DAC Standard 0 DAC Standard

Record Point 1 Record Point 1 } &

Point Comp 0 5 #rﬁ ) Point Comp Iﬂ[‘ =

Figure 38 Record point compensation value 0%  Figure 39 Record point compensation value -5%

Curve delete

Enter the curve menu and switch to the DAC main menu interface.

Select the DAC curve operation submenu and set it to Delete.

Press ¢, Prompt: "Do you want to delete curves?" Press ¢ to delete the entire curve, and
press % to cancel the deletion.

Curve fallback

If a mistake is made during curve creation, the rollback function can be used to restore the
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DAC curve to the state before the last point was recorded.

In the DAC curve operation submenu, set the option to Rollback.

When the rollback option is in the blue background reverse display state, press ¢ button

or shuttle button to roll back the curve to the state before the point was recorded.

DAC Standard

Figure 40 Before Curve Rollback

3.4AVG Curve

Gain 52.2dB(5SA 41 71mn[+Da  19.95mf-P4  28.70mn . 17:50 Gain 53.2dB(sS4  41.71mu[+Da  19.95mf-F4  28.70mn 17:51
Step 1.0aB|RLA  -0.1dB[sLe  140dBlELA 14048 A [TTH) Step 1.0dB|RLA  -0.1dB[sLa  140dB[ELA 14048 [T7H)
[=] ; - ; g [] ; 2 i E
s DG The points re?corded are:3 " o DAG The points r§corded are:2 "
DAC Operate Back |8 : " DAC Operate Back It 3 “
Record A 8% y scord A 8% U
Range  1950mm | |\ i - ange  195.0mm T "
RL 00aB || .. "XX"‘”"‘:‘“""'”"""”"“" L 00aB || ... .. ‘\N-----‘~‘:“-~-‘--‘-~-----‘~‘-‘
L -14.0dB R et o PL -14.008 ‘\\ p
EL -14.0dB || X : g M EL -14.0dB || L g . M
ainC 0.0dB |5 ‘\;\\ a ainC 0.0dB || ; n
mime el il [ ol PR | e EEE e

DAC Standard

Gain 45548 (454 199.87 onlatra 0% [dBa

Step  1.0dB[A%a  12.80% [dBra

Gain 32.0dp[:54 (B on|akrs [BEEE% [AdBA  -38.1 B 10:26

Step 1.0dB[A%&  1.00% [dBrs |EEEEB|ERS |memmmn |
= x

i Please select echo with gate A "

ange 1:30.Orm =
attern >3.0N
Base BTTH Hole

Figure 42 AVG Curve Interface

AVG Curve Creation

Process Preparation

1.3 dB 15:01
0.2aB[ERs  2.03m 0]

320.0mm
SN oo i e et s e e e
BTTH : 5
2.0nm ~ T
3.0mm :
40m =

Figure 43 225mm Large Flat-Bottom Hole Curve

Probe Settings: In the basic menu, correctly set the frequency and diameter of the straight

probe.

System Calibration: Before using the AVG function, complete the instrument calibration as

described in Section 3.2.
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Enter the AVG Curve Menu

Press the curve menu button and select the AVG menu to enter the main interface.

If the system prompts that a DAC curve has been generated, delete the DAC curve first
before proceeding with AVG curve creation.

Enable AVG Curve Operation

In the AVG curve operation submenu, set the option to On.

Select AVG Mode and Reference

>0.1N Mode: Applicable to the standard 2.5Z20N straight probe; generates a probe-fitted
near-field AVG curve. Deviations may occur if the probe is replaced.

>3.0N Mode: Calculated based on theoretical formulas, valid only beyond 3 times the
near-field length (N); represented by a straight line within 3 times the near-field length.
For curve calibration workpieces, the reference can be selected as large flat- bottom hole
or flat-bottom hole.

Set Flat-Bottom Hole Equivalent for AVG Curves

In the submenus of AVG Curve 1, AVG Curve 2, and AVG Curve 3 respectively, input the
equivalent hole diameters corresponding to the three curves.

Transmission Correction (Optional)

Used to compensate for the difference between the echo amplitude of the reference test
block/workpiece and the theoretical value, commonly applied in scenarios where the large
flat-bottom hole echo is used as the reference.

The echo amplitude of a large flat-bottom hole usually cannot reach the theoretical
difference from a flat-bottom hole at the same distance; using it directly as a reference will
lead to inaccurate flat-bottom hole equivalent calculation.

It is recommended to measure the actual amplitude difference between the large flat-

bottom hole and the flat-bottom hole echo, and input the error between this actual
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difference and the theoretical difference as the compensation value to improve calculation
accuracy.

Record Echoes and Generate Curves

Adjust the gate to enclose the target echo, and adjust the gain or press the corresponding
button to set the echo amplitude to approximately 80%.

Press the record button to save the echo; the instrument will automatically generate the
AVG curve.

Hide AVG Curve

If the AVG curve does not need to be displayed, select Off in the curve operation submenu

to hide the current curve.

Cain 30.5dB|+54  75.57 nm|A%ra 0% |AdBA 1048
Step 1.0dB|A%s  3460% |dBra  -0.2 dB|ERS 1.98 mn
Ad & :

A7 AVG

AVG Operate ON

Record A h2%

Range 130.0mm
Pattern  YOIN || |/ ... .

Base BTTM Hole

Basic Dia  2.0mm
AVG Curvel 2.0mm
AVG Curve2 3.0mm
AVG Curveld 4.0mm

Figure44 Making AVG curve of @2 flat bottom hole

Curve delete

Pressthe curve menu button to switch to the AVG main menu;

Select the AVG curve operation submenu and then choose the Delete function;
Press # and the system will prompt whether to delete the curve;

Press ® again to complete the curve deletion;

Press 4 tocancel the deletion operation.
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3.5B-Scan Menu

B-scan imaging is only supported in the normal probe mode, with the horizontal axis of the
image representing the range value and the vertical axis representing the thickness value.
When performing B-scan sampling, adjust the range parameter to the thickness value
of the current workpiece under test first; during data acquisition, turn on the buzzer

synchronously to prompt the operator.

Cain 25.0dB |+54  [Emmnn|Akbrs % [4dBa  -34.0dB 16:20 Cain 25.0d8 |+5A [ pp|ar, By [40ps  -33.0dB 16:21
Step 1.0dB|AkA  1.60% |dbrs | cB[ERS |Enn o) Step 1.0dB|A%A  1.80% |dbrs | db|ERS |EEmnn | L)
- ¥ [] - i

a0 A* : a0
PositionCode OFF | :

Setting Setting

y "
Color Mode Color E: Length  150.0mm -
Resolution 5 Golor Mode SColiorll . 2 smmemimirie mvnbm s i e
Smoothness 0 o pelay 08 i
Sensitivity 4 . 2 Speed Average || . )
Denoise 0 »  Smoothness 0 %
W : Ll Bensitivity 4 : Ll

Save B Scan Denoise

0 Iy

Figure45 B-Scan On Position Encoding Figure 46 B-Scan Off Position Encoding
1)Position Encoder Setting
When an encoder probe is connected for encoder B-scan (as shown in Figure 47, B-scan
encoder and B-scan probe must be connected), set the position encoder to On; when a

normal straight probe is connected for manual B-scan, set the position encoder to Off.

Figure48 B-scan trolley and B-scan test block
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2) B-scan setting

Workpiece Length (Exclusive parameter for manual B-scan, displayed only when Position
Encoder is Off)

a.Parameter Purpose: Defines the horizontal moving distance of the probe, which is the
core basis for scale calibration after B-scan image generation;

b.Setting Significance: After correctly configuring the workpiece length, the B-scan image
can accurately map the horizontal position of defects (corresponding to the X-axis), and
clearly present the vertical position of defects (corresponding to the Y-axis) in conjunction
with other parameters;

c.Operation Suggestion: Keep the probe moving at a constant speed as much as possible
to further improve the positioning accuracy of the horizontal position of defects;

d.Key Requirement: Ensure the range = 50 mm throughout the entire B-scan imaging
process; an excessively small range will directly affect image clarity and the accuracy of
defect detection.

Color mode

a.Grayscale 1: Transitions from black to white. The brighter the color, the more obvious

the defect. As shown in Figure49, the color mode is grayscale 1;

'R ' T : :

Figure49 Grayscale 1
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b.Grayscale 2: Transitions from white to black. The darker the color, the more obvious the

defect. As shown in Figure50, the color mode is grayscale 2;

Iﬁ Ia 'l

e P PR, PR IR |

' 8 160
Figure50 Grayscale 2

c.Color: RGB display, the change of color from blue—green—red indicates that the defect
is more obvious, and red is displayed as the center of the defect. As shown in Figure51,
the color mode is color, and the smoothing level, sensitivity, and noise reduction are all set

to 0.

Figure51 Color

Delayed Scanning (Exclusive parameter for manual B-scan, displayed only when Position
Encoder is set to Off): Used to set the delay duration for data acquisition. After executing
the start operation, wait for the preset preparation time of this parameter before initiating

data acquisition.
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Sampling Speed (This parameter is displayed only when Position Encoder is set to
Off): A faster sampling speed requires a corresponding increase in the probe moving
speed. A higher sampling speed helps obtain more complete B-scan data, enabling the
generated B-scan image to reflect the internal structure of the workpiece more clearly and
comprehensively.

Sampling Precision (This parameter is displayed only when Position Encoder is set to On):
Used to set the data acquisition precision of the encoder. A higher precision value allows
the B-scan image to restore the internal structure of the workpiece in greater detail and
present more complete information.

Smoothing Level :Smoothing can help remove fine details from the image, thereby
reducing unnecessary information and making defects easier to identify and track. It is
recommended to adjust the value between 0 and 3 to balance image clarity and accuracy.
Sensitivity: Used to adjust the system's response intensity to input signals. Increasing
the sensitivity can enhance the ability to identify minor defects and make them more
prominent in the image. When the near-field or bottom echo intensity masks the defect
signal, adjusting this parameter appropriately helps highlight useful information and
improve interpretation accuracy. The sensitivity range is 0-9; a higher value indicates a
higher system sensitivity to signals. The illustration shows the effect when the sensitivity is

set to 6 and all other parameters are set to 0 (Figure 52).

Figure52 Smoothing level 0 Sensitivity 6

Noise reduction 0
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Noise Reduction: Used to suppress noise interference and improve the signal-to-noise ratio
(SNR) of B-scan images, making internal workpiece defects easier to observe and analyze.
The noise reduction intensity range is 0-9; a higher value results in a more significant
noise suppression effect. When obvious speckles or a whitish background appear in the
image, appropriately increase the noise reduction level to optimize the display effect.

Example settings (Figure 53): Smoothing Level 0, Sensitivity 6, Noise Reduction 4.

Figure53 Smoothing level 0 Sensitivity 6 Noise reduction 4
In the effect shown in Figure 54, we adjusted the Smoothing Level to 3 based on the
parameter configuration in Figure 53, thereby further optimizing the display effect of
the B-scan image in the near-field area. After increasing the Smoothing Level, the
detail interference in the image is effectively suppressed, while the key defect features
are retained, making the defect interpretation in the near-field area more intuitive and

accurate.

Figure54 Smoothing level 3 Sensitivity 6

Noise reduction 4
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3)B-scan operation: divided into two modes: manual B-scan and trolley B-scan.

Save B-scan

The current B-scan image can be saved to System Menu — Functions — Storage
Management — B-scan Files; the default file name is the system time at the time of
saving.

New B-scan

This function is used to restart B-scan image data acquisition. Press the shuttle button or ¢
button, and the system will prompt "Create New B-scan?"; after confirmation, the interface
will automatically jump to the start parameters. This operation must be performed before
each new B-scan acquisition.

Manual B-scan Mode (Position Encoder: Off)

Start: Place the probe at the starting point of the workpiece length, select the Start
parameter and press the shuttle button ¢ or; the cursor will automatically jump to the End
parameter. After the delay set by Delayed Scanning elapses (the buzzer sounds), move the
probe at a constant speed along the workpiece surface.

End: Press the shuttle button or # when the probe reaches the end point of the workpiece
length to stop data acquisition.

Position Encoder Mode (Position Encoder: On)

Start: Place the probe on the workpiece under test, select the Start parameter and press
the shuttle button # or; the cursor will automatically jump to the End parameter. Move the
encoder trolley forward at a constant speed — the buzzer will emit a beep as the probe
moves to prompt the user that B-scan data acquisition is in progress.

End: Press the shuttle button or # to stop B-scan data acquisition.

Generate B-scan

After completing data acquisition, press the shuttle button or ® to generate a B-scan
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image. Press any button to exit the image display interface. If you need to adjust the
image effect, modify the parameters in the B-scan Settings and generate the image again.
If you attempt to generate a B-scan directly without performing data acquisition, the

cursor will automatically jump to the New B-scan function.

3.5 System Menu

Software Shutdown : Select the Shutdown option and press #* utton; the system will pop
up a Shutdown Confirmation Prompt asking "Shut down?". Press ¢ button to shut down the
device, or press% button to abort the operation. You can also press and hold the power

button to shut down directly.

Cain 25.0d8 [+54 | A%rs G (agBA -34.0dE 16:22
Step 1.0dB[A%A  1.60% |dera |[HEENEp|ERs [ g

B
a7 : : : . > : . a0
Shutdown i :

. 80
Func 3
Ll
Save Menu : SHp_—

9
Hopalt etrioe Power off or not?

Measure View Cancel Confirm i T . i
Channe| Manage 3
Gate Manage : ; ; ; ; Lo
Equ i pment : : : : - ' :
Sel f-check

Figure55 Shutdown Prompt

3.5.1 Storage Management

This submenu contains six operable file types: Single-frame Data, Multi-frame Data,
Screenshot Files, B-scan Files, Report Files, Channel Files.

Two naming methods are supported for file saving:

If the user names the file, the custom name will be used;

If no name is specified, the system will automatically use the instrument system time at

the time of saving as the file name.
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Cain 24.4de 454  [HEynishrs [ (4dBA  -17.1dB 17:38
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Screenshot : : 5 5 : -

Bscan File
Report File

Channel File

Figure56 Storage Management Interface

File Naming Rule Examples

1)Screenshot File: The file name 0819170341-R.BMP indicates that the file was saved at
17:03:41 on August 19th; the suffix -R identifies it as a screenshot file.

2)Single-frame Data: The file name 08191700.03 indicates that the file was saved at
17:00:03 on August 19th.

3)B-scan File: The file name 0819171004-B.BMP indicates that the file was saved at

17:10:04 on August 19th; the suffix -B identifies it as a B-scan image.
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+ 1 2 3 = Del ' RO SN SRS

1 4 5 6 = Rename : . : : !

All Del : : : Eil
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Figure 57 Virtual Keyboard Figure58 Single frame data Interface
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File Management

1)Selection & Viewing: The first parameter displays the file name. Press the shuttle button
or & to open the list of saved single-frame data. Move the cursor to select the target
file, then press the shuttle button or # again to view the waveform and configuration
information of the file.

2)Preview: The waveform and corresponding configuration of the current single-frame data
can be previewed. Press ¢ to exit and return during preview.

3)Delete: Delete the currently selected single-frame data file.

4)Rename: Support renaming the currently selected single-frame data file.

5)Delete All: Delete all saved single-frame data files with one click.

3.5.1.2 Multi-frame Data

Used to store waveform recording videos. The saving method is as follows:

1.Start Recording: Long-press the designated button to initiate recording, and the system
will collect waveform data continuously;

2.Stop Recording:

Auto Stop: Recording will stop and save automatically after capturing 500 frames;

Manual Stop: Press the designated button again during recording to stop and save in
advance;

3.File Naming: The naming rules are consistent with those of Single-frame Data files;

please refer to the corresponding previous section for details.

A
r

cain sadds[iss B on|ites  [EEEEY [AdSA -18.4d6 17:37 cain 3a.4ds]-54  75.48 nn[ahrs 0% [aBa 124 17:33
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Figure 59 MMUI't'i—FrarTﬁé Déta Ir_i'térf_a-ce Figure 60 Multi—i:r;me Data E’review Interface
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File Management

1)File Selection & Playback

The first parameter displays the file name. Press the shuttle button or the designated
button to open the list of saved multi-frame data. Move the cursor to select the target file,
then press the shuttle button or & gain to view the file content.

After opening the file, the adjustable parameters in the left menu include Frame Number
and Playback; the remaining parameters are the original configurations set during
recording.

Playback Control Methods:

Press # or select the Playback parameter to play the video automatically;

Or manually control the frame number by adjusting the shuttle button.

2)Preview: Preview the waveform and configuration information of the current multi-frame
data; press ¢ to end the preview.

3)Delete: Delete the currently selected multi-frame data file.

4)Rename: Rename the currently selected multi-frame data file.

5)Delete All: Delete all saved multi-frame data files with one click.

3.5.1.3 Screenshot Files

Used to store screen capture information. The saving method is as follows:

1.Screen Capture Operation: Long-press =to capture the current screen content and save
it as a file in the format of xxx-R.BMP;

2.File Naming: The naming rules are consistent with those of Single-frame Data files;
please refer to the corresponding previous section for details;

3.File Reading: After connecting to a computer in USB Disk Mode, all screenshot files can

be viewed in the PICTURE folder.
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Figure 61 Screenshot File Interface
File Management
1)File Selection & Viewing
The first parameter displays the file name. Press the shuttle button or ¢ to open the list
of saved screenshot files. Move the cursor to select the target file, then press the shuttle
button or ¢ again to view the screenshot content.
2)Preview: Preview the currently selected screenshot file; press any button to exit the
preview mode.
3)Delete: Delete the currently selected screenshot file.
4)Rename: Rename the currently selected screenshot file. When renaming a screenshot
file, the system will automatically update the name of the associated report file with the
same name to ensure the consistency of the file association.
5)Delete All: Delete all saved screenshot files with one click.
3.5.1.4 B-scan Files
Used to store B-scan imaging images. The saving method is as follows:
After generating a B-scan image, complete the storage via B-scan Menu — B-scan

Operations — Save parameter; the file is automatically named with the current instrument
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time by default. After connecting to a computer in USB Disk Mode, the corresponding

image files can be read in the device's BSCAN folder.

Gain 28.3dp|+5A [ shrs My |idBA -35.1 dB 17:17
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e ; : . 3 ; :

Rename TP PER PR e e e e e e e e

ALl Del f SREEE R s o e
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Figure 62 B-scan file Interface

File Management

1)File Selection & Viewing

The first parameter displays the file name. Press the shuttle button or # to open the list of
saved B-scan files. Move the cursor to select the target file, then press the shuttle button
or the designated button again to view the B-scan image content.

2)Preview: Preview the currently selected B-scan file; press any button to exit the preview
mode.

3)Delete: Delete the currently selected B-scan file.

4)Rename: Rename the currently selected B-scan file.

5)Delete All: Delete all saved B-scan files with one click.

3.5.1.5 Report Files

Used to store inspection reports generated by the device. The saving method is as follows:
First, complete all report information in System Menu — Functions — Report Settings;
finally, when long-pressing the designated button to generate a screenshot file, the system

will automatically create a report file with the same name. After connecting to a computer
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in USB Disk Mode, the corresponding report files can be read in the device's REPORT

folder.

Gain 28.3dB |[+5A
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i
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0104171638htm | I

dbrs [N B

Report File Management

Steps for Viewing Report Files:

Figure63 Report File Interface

-36.5dB 17:16
- ]

1.Enter the path: System Menu — Function — Device Management, and set the Type-C

port to USB flash drive mode.

2.Connect the instrument to a computer via the Type-C data interface.

3.0n the computer side, open My Computer (see Figure 64 for the operation interface

diagram).

4.Access the removable disk corresponding to the instrument, then enter the REPORT

folder to view the report files.
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USB Flash Drive File Directory Description

Double-click to open the USB flash drive; its directory structure is shown in Figure 65. The
functions of each folder are as follows:

BSCAN: Used to store B-scan image files.

CHANNEL: Used to save the instrument channel configuration information.

REPORT: Used to store the generated inspection report files.

PICTURE: Used to save the screen capture files related to reports.

BSCAN 017,923 B
CHANMEL 20178
COMFIGURATION 201 7/9423 809

PICTURE 201709723 p:00
RECORD i

REPCRT 17,
WAVEFORM 201 7,923 B:09
ESCARLCNT 0TS 15012
| BSPHOTOLCNT 2017813 15:12
FULLCNT 17 :
ING.CNT 207174814 1644
KEEPLCNT 301 TAEE B

| RECORLLCNT
REPORT.CNT
] Reportyew,sns E 7
| SCREENSHOT.CNT 2017814 145

Figure65 USB flash disk file

After launching the ReportView.exe report software, load the target report file via the
Open option in the menu bar to edit the content and adjust the format.

=] ReportView.exe 2024/8/10 17:25

Figure66 Report software

Report File Editing Process
1.Launch the ReportView.exe report software; the interface is shown in Figure 67.
2.Click the Open button and select the instrument’s USB flash drive file (the instrument
must be connected to the computer via the Type-C interface in advance, as shown in
Figure 68).

3.Enter the REPORT folder in the USB flash drive (Figure 69) and select the report file to
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be edited.
4.After selecting the file,

software.

you can view and edit the report content in the ReportView.exe
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Figure68 Open USB flash disk file
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Figure69 REPORT folder

Report Editing & Export

Report title, device name, remark information

Workpiece name, material grade, heat treatment condition

Inspection position, inspection time, qualification grade

Workpiece number, surface condition, couplant type

Inspection ratio, acceptance standard, inspection unit

You can click Preview at any time during editing to view the report effect in the left
window; after confirming there are no errors, click Export as PDF to generate the final
report.

Important Note: Do not save the exported PDF report to the instrument's USB flash drive.
It is recommended to store it on the local computer or other external storage devices.
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Ultrasonic flaw detector report
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Figure71 Report File Preview

Report Preview and File Management

The report preview interface is shown in Figure71, which consists of the following
components:

Information Bar: Displays the report save path, generation time, and related instrument
information.

Image Area: Shows the A-scan waveform corresponding to the time of report generation.
CV (Conventional Ultrasonic) Parameter Table: Contains the complete set of parameters
configured in the system, covering parameters in menus such as report settings, range,
gate, probe, reception, transmission, and curves.

File Management Functions

Delete: Removes the currently selected report file.

Rename: Modifies the name of the current report file. When renaming a report file, the
system will automatically update the name of the associated screenshot file with the same
name to ensure the consistency of the file association.

Delete All: Clears all saved report files.
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3.5.1.6 Channel Files

Used to store the instrument's channel configuration information. The saving method is as
follows:

Enter the System Menu — Functions — Channel Management parameter, select the Export
Channel function, and all channel configurations in the current instrument can be exported
to the SD card. After connecting to a computer in USB Disk Mode, the channel files can

be read in the CHANNEL folder, and file operations such as direct copy and paste are

supported.
Gain 28.3dp |+54 [ |ahrs My AdBh -35.1 0B 17:15
Step 1.0dB|A%A  1.40% |dBri [N p|ERS [y (EEE_}
A2 THRIIEE (R B
Default ' : ' : ' ' ot
Ch Ctrl -

5
Del g

All Del
Impor tChanne| YRS N e
ImportAl IChanns | : : : : : %
: : . ; : y
f B T T

Figure72 Channel File Interface

Channel File Operations

Delete: Remove the currently selected channel file.

Delete All: Clear all saved channel files.

Import Current Channel: Load the channel configuration displayed at the top of the current
operation interface into the instrument.

Import All Channels: Batch import all channel configurations from the SD card into the
instrument (Note: Files with the same names as the existing channels in the instrument

will be overwritten).
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3.5.2 Report Setting

Used to configure various parameter information of the inspection report, including the
following settable items: Inspection Unit, Workpiece Name, Workpiece Number, Material
Grade, Surface Condition, Heat Treatment, Couplant, Inspection Location, Inspection Ratio,
Inspection Timing, Acceptance Standard, Qualification Grade.

Setting Method:

1.Move the cursor to the input box below the parameter, and short-press the shuttle
button or & to bring up the virtual keyboard;

2.Enter the parameter content (a maximum of 16 characters is supported);

3.Select the Vv icon on the keyboard to confirm the input and exit the virtual keyboard.

Gain 28.3dp [+S4  55.12mn|A%rs |[EEEEy |sqpsA -1.0dB 17:13
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Detection Unit ! : ' : : : : ' e

1]

orkpiece Name l | R SRS T I SUREDURES DUNUE SRS SRR O

Workpiece Number

Material Mark

e = ~ T ': T

Figure73 Report Setup
3.5.3 Measured value display
The parameters of reflected wave in the gate are displayed at the top of the screen when
the measurement mode is set.
Hover Window: Hovering in the upper right corner of the screen, the measurement value

in large font is displayed as shown in Figure74.
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Gain 28.3dB|+54 55.16mn|akrs [y \iqBx -0.9dB 113
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Figure74 Hover window display
Floating Window Settings
1)Floating Window: Used to control the display and hiding of the on-screen floating
window.
2)Floating Parameters: The types of parameters displayed in the floating window can be
configured, supporting switching between the following parameters:
AdBA, AdBB
dBrA, dBrB
1SA (Normal Probe) / ~ SA (Angle Probe)
IDA, —PA, —RA
1SB (Normal Probe) / ™ SB (Angle Probe)
DB, —PB, —RB
ISAB, A%A, A%B
A%rA, A%rB
A B C D

RLA, SLA, ELA
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RLB, SLB, ELB

ERS

Display Parameter Settings

Parameters 1 to 7 correspond to the 7 display boxes at the top of the screen in the
measurement mode. Users can customize the data to be displayed in each box. For specific
settings, select the corresponding parameter in the Measured Value Display Menu.
1)Display Mode

Large Mode: Only 4 measured value boxes are displayed at the top of the screen, and
Parameters 4, 5, and 6 are unavailable.

Small Mode: All 7 measured value boxes are displayed at the top of the screen.

Note: Only Parameter 7 supports setting the gate alarm status (A_LED, B_LED). For the

display effect, refer to Figure 75 and Figure 76.

Gain 28244 1SA 55 0 [ 7440 ABA '06 17:08 Gain 28.30f 15k 55 1 Zun[Abrs [ [AdbA m
Step 1.0 |mm el V| dB : Step  LOdp|a%a  75.00% |dBra Ed.BlEKS L )
" ] : Mo e b
Display v || : —_— 55 1 2 o Display + e 55 12 4
H . - o ewhlode : * "
Param 1 18A “ Param 1 WSAY . . . _—
Param 2 ARB R T imnandn dhos Param 2 A%A
Param 3 AdBA Param 3 ArA «
Param 4 Disabled Param 4 dBrA a0
Param 5 Disabled Param 5 AdBA Ll
Param 6 Disabled Param 6 ERS "
paran 7 A LED paran 7 A_LED |i — S [T —— |
Figure75 Large Value Display Mode Figure76 Small Value Display Mode

2)Measured Value Parameter Description

Amplitude-Related Parameters

AdBA: The dB difference between the peak amplitude in Gate A and the gate threshold
amplitude.

AdBB: The dB difference between the peak amplitude in Gate B and the gate threshold
amplitude.

dBrA: The dB difference between the peak amplitude in Gate A and the reference signal
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amplitude.

dBrB: The dB difference between the peak amplitude in Gate B and the reference signal
amplitude.

A%A: The peak signal amplitude in Gate A.

A%B: The peak signal amplitude in Gate B.

A%rA: The percentage of the echo amplitude in Gate A relative to the reference amplitude.
A%rB: The percentage of the echo amplitude in Gate B relative to the reference amplitude.
Range and Depth Parameters

N SA: Range from the angle probe's sound beam exit point to the defect in Gate A.

|SA: Range from the normal probe's sound beam exit point to the defect in Gate A.

N SB: Range from the angle probe's sound beam exit point to the defect in Gate B.

|SB: Range from the normal probe's sound beam exit point to the defect in Gate B.

|DA: Depth of the defect in Gate A within the workpiece.

|DB: Depth of the defect in Gate B within the workpiece.

—PA: Horizontal distance from the front surface of the probe to the defect in Gate A.
—PB: Horizontal distance from the front surface of the probe to the defect in Gate B.
—RA: Distance from the sound beam exit point to the signal indication in Gate A.

—RB: Distance from the sound beam exit point to the signal indication in Gate B.

|SAB: Range of the echo measurement points in Gate A and Gate B.

AWS Standard Parameters

A: AWS Alnd - Discontinuity signal indication level.

B: AWS BRef - Reference signal indication level.

C: AWS Catt - Attenuation factor: 2 x (Range in inches - 1 inch).

D: AWS DRating - Signal indication rating.
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Evaluation Line Difference Parameters

RLA: The dB difference between the echo amplitude in Gate A and the RL line.
SLA: The dB difference between the echo amplitude in Gate A and the SL line.
ELA: The dB difference between the echo amplitude in Gate A and the EL line.
RLB: The dB difference between the echo amplitude in Gate B and the RL line.
SLB: The dB difference between the echo amplitude in Gate B and the SL line.

ELB: The dB difference between the echo amplitude in Gate B and the EL line.

Special Parameters

ERS: Flat-bottom hole equivalent of the echo in the gate under the AVG curve.

Alarm Indication Parameters

A_LED: Gate A alarm indication (echo-on / echo-off mode).

B_LED: Gate B alarm indication (echo-on / echo-off mode).

Notes

1)Reference Signal Description: The reference signal for the DAC curve is the quantitative
line amplitude; the reference signal for the AVG curve is the reference aperture amplitude.
2)Alarm Logic: The echo-on mode detects reflected waves above the threshold; the echo-
off mode detects reflected waves below the threshold.

3)Alarm Color: Red indicates an alarm state; green indicates a normal state.

4)Abnormal Display Handling: When parameters such as N SA(SB), |DA(DB), —PA(PB),
|SAB, SLA, ERS are displayed with a green reverse background, it means there is no
qualified waveform in the corresponding gate. This issue can be resolved by adjusting
the gate position and gain value (to make the waveform height greater than 10% of the

screen).
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Application Example
As shown in Figure 77: The gate alarm is set to echo-on mode. There is no waveform
information within the range of Gate A. The |SA displays a Range value of 55.05 mm, and

the A_LED is green, indicating that the gate does not properly enclose the echo.
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i

Figure77 Measurement value display explanation

3.5.4 Channel management

This function is used to save complete configuration information under different inspection
modes. Channel files store the following parameters:

Key Parameters

Curve Information (The DAC curve saves curve dB values, line types, and DAC standards;
the AVG curve saves curve references).

Gain settings and gain compensation values.

Basic parameters including range, sound velocity, time delay, and zero point.

Probe and Waveform Settings

Gate tracking, waveform filling, digital noise reduction

Gate unit, gate alarm

Measurement mode, dual-crystal mode
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Filter, averaging, suppression, detection settings
Transmission and Reception Parameters
Frequency mode, repetition frequency

Pulse mode, energy, voltage, damping

Probe Configuration
Type, diameter, frequency
Angle, K-value, front edge

Probe dimensions a/b, workpiece thickness

Advanced Functions

Workpiece parameters

Channel Management Function Description

Channel Selection and Status Indication

Channel Name: Move the cursor to this parameter and press the corresponding key to
browse the list of saved channels. Select the target channel and press the key again to
load the channel configuration and return to the channel parameter menu.

Status Prompt: When an asterisk (*) is displayed after the channel name, it indicates that
the current parameters have been modified but not saved.

Channel Creation and Saving

Create New Channel

1)Operation Method: Press and hold the specified key (shortcut key).

2)Process: After confirming the new channel prompt, enter the channel name (maximum

16 characters) via the virtual keyboard.
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3)Saving Method: After completing the configuration, select the overwrite save function, or
the current configuration will be automatically saved when creating another new channel.
Channel Maintenance and Management

Preview: View the complete configuration information of the current channel; press the
specified key to exit the preview mode.

Restore: Press and hold the specified key to restore the current channel to its original
configuration (operation confirmation required).

Rename: Modify the name of the current channel.

Delete: Remove the currently selected channel.

Delete All: Clear all saved channel configurations.

Export Channel: Export the channel files in the instrument to the SD memory card.

Gain 25.0d8[+54 D nnishrs ey |AdBA -35.1 dB 23:35
Step 1.0dB|A%  1.40% |dBra |[HENE .pppg A,

A A 2k i

Preview

Recover
Cover
Del o u i
SaveAs | --i‘ -f E ; 5 el
Renarme B Bl i R e e G e
[ : : . j : : : : .

ExporChannel|

Figure78 Channel Management Interface
Export to SD card
Confirm the storage directory: Go to Settings menu — Functions — Storage Management
— Channel Files. The directory list is empty by default (Figure81).
Select and export the channel: Return to the channel management interface, select the
target channel (e.g., the Default channel in Figure79), and execute the channel export
function. Press the shuttle key or® confirm to export the channel file to the specified
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directory on the SD card (e.g., Figure 80).

Gain 33.7d8[+sA  Emmna|AbrA % [adBh  -32.0dB 23:35 Cain 33.7d8[/SA  |EmmnnA%ri % [AdeA —33.0 dB 23:36
Step 1.0dB[A%A  2.00% [dBrs R p[ERS e [Emsj Step 1.0d8 A% 1.80% [dBrA M ap[Ers [EEEEm )
] : : : : ¥ 3 g
A 0 i : : 50
Default : : : INew E
e e S s " i
Ch Ctrl = " Preview y
New ; = Recover -
; 5 Export channel files?
Preview ISR SR PN OSSO S .. I SO (— Cover
Recover o A s TR T Pel Cancel Confirm : .
Cover w Savehs : : : "
Del i S 5 S SRR L n Rename n
Savehs I SR e " Al Del : 0
Rename e o e T Expor Channe |

Figure79 Export Default channel Figure80 Confirm channel export
Verify export results: Go to Storage Management — Channel File Directory again. If the
exported channel nhame (e.g., Default channel in Figure 82) appears in the list, the export

is successful.

Cain 33.7dp[+54 [ nn(a%rs [EE® [adBa  -33.04B 23:38 Gain 33.7dB|+5A [ nn|a%rs [k (AdBA -32.0 B 23:39
Step 10dB[ABA  1.80% [dBrs |MEEMAs|RRS | nn (EmaE) Step 1.0dB|a%a  2.00% [dBra |NE Gp(ERS M [E5im)
] : [] : P : i
A* 50 A* : a0
None : :
—_— : ) 1]
Ch Ctri ~ : y Chotrl  ~ i
Pel s — 1 2 2 : am g Pel 60
All Del Al Del
Impor tChanne| . oy SR o . 1 - Impor tChanne | ; S S i ma e — ,n
Impor tAl |Channel : % ImportAl IChannel : : : w0
: 20] ] ] I 20
: "

Figur81 Chann Ie is emp
Access and share via computer (optional):

Connect the instrument to the computer using a Type-C to USB data cable, and it will be
recognized as an external storage device.

On your computer, navigate to the device's G:\CHANNEL)\ directory (Figure 83 shows G as
the drive letter, which may vary depending on your computer's configuration) to view the
exported channel file.

Users can directly copy channel files from this directory to share. To ensure the device

recognizes them correctly, always save the files in the G:\CHANNEL directory.
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This PC = | X

This PC > USB Drivel G:) CHANNEL

A

A Name Date Madified Type Size

[ Default 24/02/2025 14:32 File 1KB

Figure 83 G: \CHANNEL\directory

Import channel to Host
1)Prepare channel files: Ensure the channel files to be imported (e.g., TEST) are stored in

the G:\CHANNEL)\ directory on the SD card or the instrument's internal storage.

Computer > Removable Disk (G:) > CHANNEL

~

A~ Name Date Modified Type Size
*m [ 7esT 12/04/2025 17:34 File 1K8|
P S I

Figure 84 saves channel files to the G:\CHANNEL directory

[Important Note]: To ensure the imported channel configuration takes effect, restart the
instrument host after successful import.

2)Perform import operation: On the instrument, navigate to the Settings menu —
Functions — Storage Management — Channel Files, select the target channel file in the list
(e.g., the # TEST channel in Figure 85), execute the current channel import function, and

confirm by pressing the shuttle key or following the key prompts (as shown in Figure 85).

Gain 25.0dB|+Sh | nn| Ahrs |[Eem% [adBa  —34.0 dB 23:48 Oain 25048 |+Sh [ nn|a%ri [Eee% (4dBa  -35.1 dB 23:48
Step 2.0dB [4%4  1.60% [dbra |[EEEcR|ERs (oo [EmEE) Step 2.0dB|aka  1.40% |dbra [HEqp(ERs [ nn [EmRm}
[} : : 5 ; : : ¥
A* | 30 A = 0
: ' TEST L
o : sBsae & s o
Ch Ctrl hd : Ch Ctrl  ~
—_— e ; k1 70
Del 5 Del 0
g i /)
All Dal A1l Dsl Import channel file? |
Impor tChanne : a W Cancel Confirm ©
Impor tAl |Channe| : al ImportAl |Channel| g g 2
s 1| 20
10]
= 1 IR ]

Figure85 channel saved successfully Figure86 Channel import into the host
3)Verify import results: After completing the operation, go to the channel management
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interface. If the newly imported channel (e.g., TEST) appears in the list, the import is

successful.
Gain 25.0d5[15h [ iy ahrs MG |sdBA  -34.04P 23:49 Cain 25008 |+S4 o Abrd [’ |AdBA  -35.1 B 23:50
Step 2048 (%A 160% |dBrs |[EEEdB|ERS  [Emmnn [T717)) Step 20cB|A%A  140% [dbra |[EEEMCBERS  [mmmnn [[111])
[*] 2 ¥ ] ] : : 5 : : ¥
" ; 1w I : n
None : : :
i . T el [
Ch Ctrl v ; i Ch Gtrl v i
New . A i e New 80
Preview U - SUTOS SO OV SN B - | e :
Recover ; . . ) i Recover ) . ne _— i
Cover al  [Cover i fvo B
el | S el oo foaad g ;
Savehs : SaveAs ' ' ' : :
Rename Rename
Figure87 No channel file imported Figure88 Channel file import successful

Channel status indication

As shown in Figure 89, the instrument is initially loaded with the default channel's original
parameter configuration. When the probe type of this channel is modified from the default
setting to oblique, the channel name will display an asterisk (*) (Figure 90), indicating that
the current instrument parameters are inconsistent with the configuration saved in the

original channel.

i oaTde[i0h (e nn|Atrd e |AdB4 -33.0dB 2351 s on7ap(ves [y B p, N 23:51
i 20 (A% 1809 [dra [N gplpRs [, $it 20a[Rs [EEEEplsie EEGplrs AR

; " ” y . 7 T H
" SN NN T "
: e o S T
B v - : 4 ﬁ‘ -
#7) Bl b bcrmobin s | L[ - O T T |
i 250M | | /15[ TS NS W S WS SV SR T
B# 00m | R e 0w | TR ST .
=R 137 5um S EEE R 0.0mm o = o 8
i 5923m/swwf—v e i o JRTa 20m | i
B EEXL Ig S Rb 20.0m jF :

Figure89 Default channel Figure90 Modify Default Channel

3.5.5 Gate management

Gate expansion: The acoustic path region within the gate range is magnified to facilitate
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detailed observation of waveform inside the gate.

Operation: Long press to quickly turn on/off (shortcut key).

Gate frame selection: When enabled, the waveform inside the gate will

Gain 50.5dB|+SA  59.00umn|atra [y (4dBA  2.0dB 01:44
Step 1.0dB|A%A 100.80% |dpra |[HEENE g 5ipps SN, [T,
A i : ; : S : : .
GateExpansion [ : ﬂ : : :
GateFrame  OFF A
AlarmSound — OFF (|| b,
Gate Track ] 1 U SO S S 1 DR R R
Percent a0% -
Gate Unit mm 30
GateAlarm Into 20
. . 10

Figure91 Gate Extension Function

corresponding identifier color, enhancing visual distinction.

Gain 43.048[+S4 7545 mn|ak%rs |Em% |4dB4  -0.1 dB

Step 6.0d8 |4k  79.40% [dBra |[EmmmdB|ERS | un
[] :

4

GateExpansion OFF

display the

00:07 Cain 43.048 454 75.45un|a%rs |[Emm® |AdBA  —0.1dB
Step 6.0dB|A%4 79.40% [dbrs | cB|ERS | mn
x . s
| A :

GateExpansion OFF || | =

iateFrame ON] U GateFrame
AlarmSound  OFF P . AlarmSound  OFF
Gate Track  OFF || ! : ‘ i Gate Track OFF||. 1. i....icooivviiviiivnnii ] uin
Percent 90% |‘ : a Percent o4 4, | O S
Gate Unit mm |l a0 Gate Unit mm
GateAlarm Into ‘ \ Lm GateAlarm Into
g \wmx :
g .;@”--%-—?.—:‘." e b 7 T = S i

Figure92 Enable gate frame selection

Figure93 Disable gate frame selection

Alarm sound: controls the activation and deactivation of the alarm buzzer.

Gate tracking: Automatic Gate Height Following the Amplitude Change of the Gate's

Internal Reflection Wave

1)Set the tracking amplitude ratio using the percentage parameter.

2)Set specific tracking thresholds by monitoring height parameters.
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Gain 42048 |+S4 7550 mn|a%ra |y AdBA 1.0aB
Step 6.0d5|a%4  78.80% |cBra NN .piERc [y
AL ] j ' : :

= ; e | .
GateExpansion OFF - - 2 : :

GateFrame OFF
AlarmSound OFF

Gate Track ON

Percent 90% )
Gate Unit mm 3
GateAlarm Into Ell
10

i s .;.%@. e o oE

Figure94 Gate tracking activated, with the gate height fixed at 90% of the wave height.

Gate unit

1)When set to%: The gate position and width are calculated as a percentage of the screen
waveform area.

2)When set to mm: The gate position and width automatically adjust with the Range.
Note: The gate height is fixed in% units.

Gate alarm

1)Wave mode: Detects reflected waves above the threshold.

2)Wave loss mode: Detects reflections below the threshold.

3)Display settings: Set to A_LED/B_LED in System Menu — Functions — Measurement
Display — Parameter 7.

4)Status indicator: Red-Alarm, Green-Normal.
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3.5.6 Device management

1.0d8

Gain 43.0dB[+54  75.50mn|akrs [EEEE Y |AdBA
Step 6.0d8 (%4  78.40% |dbra [ B|ERS

A ]

A7

Touch ON
Beep ON

Encoder Postive
Knob sound OFF
ScreenTone  Cool
Battery Curve CAL
Type-c Disk
Mini-usb RS485

T T e ' ~ Too

Figure95 Device Management Interface

Touch: Control the touch screen functions.

Buzzer: controls the on/off status of gate alarm and shutdown notification sound; the
startup notification sound remains active.

Direction of the knob: Configures the flywheel knob's rotation direction based on user
preferences.

Knob sound: When enabled, the buzzer will emit a sound when you turn the knob.

Screen tone: Switch between cool and warm tones to match your theme and brightness
settings, adapting to visual needs in various working environments.

Battery curve: Manually calibrates the power-voltage relationship of the battery to correct
power display errors caused by environmental temperature changes.

Type-C: Set the output mode for the Type-C port:

1)USB mode: Switch to this mode when connecting to a computer to view reports,
screenshots, or other files.

2)Serial mode: For data transfer and command control with computers.

Mini-USB: Set the output mode for the Mini-USB port:

1)RS485 mode: Enables multi-point communication, ideal for long-distance, interference-
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resistant data transmission in industrial environments.

2)UART mode: Provides a standard serial communication protocol.

3.5.7 Performance self-test

The performance self-test provides two modes: comprehensive performance testing and

individual performance testing. Comprehensive performance testing is configured based on

the standard 2.5MHz direct probe parameters. If a non-standard direct probe is used, it is

recommended to manually adjust the receive and transmit parameters to match the probe

before performing performance testing in the individual mode.

Before testing, set the probe type to straight probe ,frequency to 2.5MHz.

Gain 25.0dB
Step  1.04B

+EA

[

Apra [

AbA

1.00%

Ar

Ful |IPerformance B

ResultsQuery

SingleTest =

Vertical

Dyn.Range

Resolution

Hor i zontal

Sensitivity

dBra | ;

AdBA  -38.1dB 00:58
ERs [y (EEE )

: i : &

Horizontal linearity

!

Figure 96 Performance Self-Check Interface

CSK—IA

25mm

°t

Figure 97 Schematic diagram of horizontal linear test probe placement
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Gain 25.0dB|+54

D i a6 [ |4dBA  —-38.1dB

Step  1.0dB|A%A

1.00% [ders [l dB|ERS

Gain 25.0dB |+54

i | A%rh % [AdBA

Step  1.0dB |A%A

0.60%

dirs [ dB|ERS

A

Ful |Performance

=

ResultsQuery

SingleTest

Resolution

Hor izontal Cancel

Re-calibrate zero and velocity?

Confirm u

Vertical
Dyn.Range
Sensitivity

Figure98 Zero point + sound velocity

calibration prior to horizontal linear

detection

Operating steps

A
Refer1
Refer2

25.00mm
50.00mm

Termination

Continue )

Ref UpdatedPlace strai h' probe; on25.00nmealibrs

block, and continue

Calibration

-42 5 00:59
o 7]

ation

¥

Figure99 Zero Point + Sound Velocity

1)As shown in Figure 97, position the straight probe on the CSK-IA test block and first

complete the zero point and sound velocity calibration as indicated in Figure 99.

2)Access the system menu — Functions — Performance Self-Check — Full Performance

Test/ Horizontal Linear. Press the shuttle key or # to start the test program.

3)Enter 25.0mm as the workpiece thickness parameter. The waveform zone indicates: The

workpiece thickness modification is complete. Place the straight probe on the 25.0mm-

thick test block and stabilize it, then proceed (as shown in Figure 100). Select 'Continue'

with the cursor.

Gain 25.0dE|+54 2514 umm|akrs [y | AdBA 09ad
Step 1.04B AkA  76.80% |bra |[HEEE g ipRs
Ad ] Thickness value updated, Place stralght
AN .. block, . hold and.continue.:....
Hor i zontal
Execute
THK 25.0mm |||
Continue
Termination
Skip

16:04

probe on25 Omm
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4)The instrument will automatically adjust the gain and gate start point to keep the probe
stable, so that the echo amplitude inside the gate reaches 80%, and the horizontal linear

value will be automatically calculated and displayed in the pop-up window.

Resolution test

((\b Gain 30.3dB[154 8426 mm|avvsa |[EEy (acBa  0.9dB 16:06
Step 1.0B|A%A  80.20% |dprs | .p(pps [,
AL [] On ‘CSK-TA block, hold wher B5mm-& Olnm echoes argleq
% 7 A ual/stable,. continue: %0
Resolution I ; " s e
Exscute v -
91mm —— | =
$5mm
l Termination
Skip
O L H\Wﬁb\
Figurel01 Schematic diagram of probe i ki ——

) ) Figure102 Resolution Testing
placement for resolution testing

Operating steps

1)As shown in Figure 101, the straight probe is moved on the CSK-IA probe to equalize the
two echoes as depicted in Figure 102.

2)Waveform zone prompt: Place the straight probe on the CSK-IA test block. When the
two echoes at depths of 85mm and 91mm are of equal height and stable, proceed. Select
'Continue’, stabilize the probe, and wait briefly.

3)The instrument automatically adjusts the gain to raise the trough between two echoes
to a specific height, and calculates and displays the probe resolution based on the dB

difference between the peaks and troughs.

Vertical linearity and dynamic range testing
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200mm

{ L i

25mm

1

Figure1l03 Schematic diagram

of vertical linear test probe
placement

Operating steps

Gain 56.84B [+S4 200.15 mn|a%ra [ |AdBA 1.0 16:01
Step 1.0dB|A%A  79.40% |dbra [HE qp|ERs | (RERAE)
AL =] Move probe on €5-1-5/DB-P block: hold:when 92 |hé¢le 5
A echio at. 200mm peaks.. o E &
Vertical : : : :

Execute

Cont inue || A S L S

Termination
Skip

U R Sy

———-

Figure104 Vertical Linearity an

1)As shown in Figure 103, the straight probe is placed on the CS-1-5 test block. Moving

the probe maximizes the echo intensity of the 200mm-deep, ®2 flat-bottomed hole (Figure

104).

2)Waveform zone prompt: Move the straight probe on the CS-1-5 or DB-P test block.

When the echo of the @2 flat-bottom hole reaches its peak at 200mm, stabilize the probe

and continue. Select 'Continue' to automatically calculate the vertical linearity and dynamic

range, then display the test results.

Sensitivity margin test

Sain 47.7dB[+SA  199.71 no|athrs [mm® |adB4  0.9dB Cain 47.6d8|+54 [ nn Abr: |Emm® [AdBa -18.4 dB 16:02
Step 0.1dB[A%A  50.20% [dpra [N qplprs G, Step  1.0dB|A%A  1.20% |dera | plpnc [, [EnaE)
A [] Move probe on 0S-1-5/DB-P block: hold when 2 |hble A -] : B e : ¥
A Lfn Fat ;SQNI,: ;;aﬁ;;’ : éu Bk tiole whsly i e Remove probe, Ehﬁ-n r-mr:n'lja. %
Sensitivity Sensitivity a
Execute Execute "
| RO R - "
Termination Termination

3k|p Skip 4
0]
0]
—_ 1|

Figure1l05 Sensitivity Margin Detection
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Operating steps

1)As shown in Figure 103, position the straight probe on the CS-1-5 test block and adjust
it to achieve the highest echo intensity at a 200mm depth with a ®2 flat-bottomed hole,
maintaining a 50% amplitude (as illustrated in Figure 105).

2)Waveform zone instruction: Move the straight probe on the CS-1-5 or DB-P test block.
When the echo reaches its peak at the 200mm position of the ¢2 flat-bottomed hole,
stabilize the probe and proceed. Select 'Continue' as shown in Figure 106. The screen
prompts to remove the probe. After proceeding, disconnect the probe connector and select
'‘Continue' again.

3)The instrument automatically increases the gain until the noise level reaches 10% of the
screen height, then automatically calculates and displays the gain difference, which is the
sensitivity margin.

Test result inquiry

1)After completing all performance tests, you can view the instrument's performance
indicators in the test result query function.

3.5.8 Workpiece parameters

When activated, the instrument displays multiple echoes with different background colors
based on the input material thickness and echo count, facilitating identification and
assessment.

Echo code

1)When set to off, the echo encoding function is disabled;

2)When set to 1-5, the instrument displays the first to fifth echoes with different
background colors.

Workpiece thickness: When echo encoding is enabled, enter the actual thickness of the

workpiece to be inspected. Figure 107 shows the three-echo display results when using a
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straight probe to inspect a 55mm workpiece.

Gain 55.2dB|+S4  B5.10mn|atrs |G |sdBA 0.946
Step 1.0dB|4%4  89.00% |dBrs [EEEEpinRs Iy

. H
A 2 w% ponoal e o an
Echo_Encoding 5 g gl g an
THK B50mm || ) o i

i
Figure107 Color Half Span

3.5.9 AWS D1.1/D1.5 Weld Grade

Calculation of weld grade for steel structure welds (D1.1) and bridge welds (D1.5) as

specified by the American Welding Society (AWS).

Gain 45.2d8|+54  mmun|Atrs [EEEE% (4dBs  -36.5 dB 04:45
Step LOAB|A¥A  1.20% |dBrs | SN gplpp NN, (EEET §
[ Gate the reference echo on the test block an *

cecorah 2[R S S S
EETTIEAE | S DU PR N N OO DR TS RS R
Alnd 107 1 | S SR SN SO SO N TS RO
BRef 110 || RN OGRS AUURN- U DRSS AP R DO
CAtt 0.0dB S L T 4
I e el o e o v o s o e e
: : i : 2 )

7 0

Figure108 AWS D1.1/D1.5 Weld Grade Measurement Interface
Operating steps:
1)Select appropriate probes and standard test blocks in accordance with AWS D1.1/D1.5
specifications, ensuring that the instrument and probe are calibrated for probe zero, sound

velocity, and angle.

2)Access the System menu — Function — AWS D1.1/D1.5 interface.
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3)Place the oblique probe on the reference specimen, then adjust the probe to position the
echo signal peak of the reference reflector on the specimen inside the gate (if not, adjust
the recording).

4)Adjust the gain of the instrument to make the peak height of the echo signal within the
range of 10%~90% of the screen height.

5)Press ¢ (selecting the gate A starting point with the cursor) to record the reference wave
gain value as BRef. The recorded result will# appear in the BRef menu. Each time the
cursor selects the gate A starting point, pressing the button updates the BRef value.
6)Record the gain of the defect wave: Place the oblique probe on the workpiece to be
tested, then move the probe so that the peak of the defect echo signal appears inside the
gate (if not, adjust the gate position).

7)Maintain probe stability. The basic gain at this point corresponds to the Alnd value in
AWS standards. The instrument automatically reads the current echo's distance Range
value (the system converts it to inches) and calculates the attenuation correction value
(CAtt) using the AWS standard formula C= (A-1) x 2 (inches).

8)After the calculation is complete, the screen will display the final result of D (DRating) =
A-B-C. Users can record this value and enter it into the flaw detection report.

Note 1: All calculations are based on AWS D1.1-2006 and AWS D1.5-2002.

3.5.10 configure

Automatic Peak: Sets the maximum echo inside the gate to a specified level. After ‘s
setting the target level, press the button. The system automatically adjusts the gain to
achieve the set level.

For example, if the automatic wave peak™ % is set to 80%, the highest echo inside the
gate will automatically adjust to 80% of the screen height when the button is pressed.

Capture mark: Marks the captured peak position as a white circle. This feature is enabled

71



3.Instrument Parameter Settings

by default during calibration and curve generation.

Gain 55448 (154 5507 mn[a%ra |[mm® [AdBA  0.8dB
Step 1.0dB[A%A B88.00% [dbra | dB|ERS |Emmmnn
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Waveform Fil
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Measure
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Figure109 Open

T A e

apture Mark
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Figure110 Close

Capture Mark

Waveform fill: When enabled in positive half-wave, negative half-wave, or full-wave

detection modes, it fills the empty areas of the waveform with color to improve visual

clarity.
Gain 55.4dB|+SA  55.07 om[atra [EEEE% |AdBA 0.8de
Step 10dB|A% B88.00% |dbrs |EEMCB/ERS |Eemmun

A
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Auto Level
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A
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Waveform Fill (¥
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LeftSidebar
Measure
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Peak
Peak
EchoMemory Cancel [§°

Pulse Mode

Figure111 Open waveform fill

Gain 55.4d[+S4  55.07mnn|ak%ra [EEE% |AdBA (.8 dB 04:56
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Figure112: Closed Waveform Filling

Digital noise reduction: Eliminates noise interference in A-scan signals through digital

filtering technology, enhancing signal purity.

Full-screen sidebar: Controls the display and hiding of sidebar parameters in full-screen

mode.

Gain 55.4d8 [15A

55.07 n|atra [ [AdBA
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Figure113 Full-screen side display
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Measurement pattern
Three echo measurement modes are provided, and the calculation rules of Range and
amplitude differ under different modes:

Table 6 Comparison of Measurement Mode Parameters

Measurement pattern |Range calculation datum Scale calculation basis

Highest echo point inside the
gate

The intersection point of the initial|Highest echo point inside the
boundary of the gate and the echo |gate

The intersection point of the initial|Peak point of the echo at the
boundary of the gate and the echo |intersection point

Example (see Figure 115)

Peak value Highest echo point inside the gate

Forward position

J forward position

1)Peak mode: Range = x_c, amplitude = y_c.
2)Advanced mode: Range = xa, amplitude = yc.
3)J Frontier Mode: Range = xa, amplitude = yb.

5
1

1a xh i

Figurel15 Differences in measurement values at different measurement points

Pulse mode: Provides two operating modes: spike and square wave.

1)Peak mode (default instrument setting):

The pulse energy is set in two levels: high and low;

The launch voltage is set in high, medium, and low three levels.

2)Square wave pattern:

The pulse width is continuously adjustable within the range of Ons to 1000ns, enabling

easy matching with probes of different frequencies.
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3.Instrument Parameter Settings

The voltage is continuously adjustable within the range of 25V to 300V, with a step
increment of 25V.

3)Recommendations:

Routine testing is recommended to use spike mode.

For applications requiring strict control of emission voltage or pulse width, square wave
mode is recommended.

Echo memory: A waveform _A_recording method for setting keys, providing both envelope
and peak modes to facilitate the capture and analysis of maximum defect echoes during
actual detection.

1)Envelope mode: During the movement of the probe, the complete envelope range of the
reflected wave from its minimum to maximum value is continuously displayed, facilitating
the observation of signal trend changes.

2)Peak mode: Automatically captures and records the highest wave peak in the dynamic
echo within the screen door, and maintains display on the screen. The recorded wave peak

information remains even after the probe is removed, facilitating subsequent analysis.
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Figure116 Echo Memory-Envelope Mode Figure117 Echo Memory-Wave Peak Mode
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3.5.11 system
1)Unit: Supports switching between metric and imperial units.

2)Language: Supports switching between Simplified Chinese, English, and Russian.
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3.Instrument Parameter Settings

3)Brightness: Adjust the screen brightness.

4)Theme: Provides dark and light themes to adapt to different lighting conditions.

Dark theme (default): Soft visual effect for indoor environments.

Light theme: Suitable for outdoor bright light environments for clearer display, but with

higher power consumption.
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Figure118 Dark Theme Figure119 Light Theme Interface

5)Power-saving mode: Sets the waiting time before the device enters sleep mode without
operation. If no operation is detected for 5 minutes after the device enters sleep mode, it
will automatically shut down to prevent battery depletion due to prolonged inactivity. When
the device enters sleep mode, a red breathing light will illuminate in the upper right corner
as a reminder.

Off: Disables sleep mode. The device will not automatically enter sleep mode.

1-30: The device can be set to enter sleep mode after 1 to 30 minutes of inactivity.

6)Time setting: Sets the system time of the instrument.

7)Product information: View product details for this device.

8)Restore default settings: Reset all instrument settings to factory defaults.
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4.Example of Angle Probe Welding Detection

Angle probe detection

Use the 2.5 Z 10 x10K 2 probe to detect the butt welds of 20 mm thick steel plates.

4.1Parameter Setting

1)Press and hold ¢ button to create a new channel and name it DAC.

2)Enter the path: Basic Menu — Probe Menu. Set the probe type to Angle Probe,
frequency to 2.5 MHz, dimensions a and b both to 10 mm, and workpiece thickness to 70
mm (for DAC curve creation in third-wave flaw detection of 20 mm thick plates).

3)Enter the Range Menu and set the range to 200 mm (the weld inspection range should
generally be greater than twice the plate thickness).

4)Keep the rest of the basic parameters at their default values. Refer to Section 3.1

Parameter Setting Instructions for adjustments if necessary.

4.2Automatic Calibration

1)Zero Point & Material Sound Velocity Calibration

a.Enter the Calibration Menu — set Mode to Sound Velocity + Zero Point.

b.Use an angle probe to scan the R50 arc of the CSK-IA test block. Adjust the start point
of Gate A to enclose the echo, locate the highest echo, adjust the amplitude to 80%, and
record Reference Value 1.

c.Scan the R100 arc, repeat the above steps, and record Reference Value 2.

d.After recording Reference Value 2, press # to perform calibration. Once calibration is
complete, a pop-up window will display the sound velocity and zero point results.

2)Probe Leading Edge Calibration

a.Scan the R100 arc of the CSK-IA test block. Locate the highest echo, then fix the probe

and read the probe scale value as the Leading Edge Value.
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4.Example of Angle Probe Welding Detection

b.Enter this value in Basic Menu — Probe — Leading Edge.

Figure95 Measurement of angle probe fronts

3)K-Value Measurement

a.Enter the Calibration Menu — set Mode to Angle.

b.Set the Hole Depth to 30mm and Hole Diameter to 3mm, then input the Leading Edge
Value measured in Step 2).

c.Scan the ®3 transverse hole (30mm depth) of the RB-3 test block. Press to activate
the Echo Memory — Envelope function. Move the probe forward and backward to locate
the highest echo, adjust the start point of Gate A to enclose the echo, press & to jump to
calibration execution, and press ® again to complete angle calibration. The K-value and
angle will be displayed on the screen; press ¢ to save.

d.The ®3 hole (20mm depth) can be used for verification.

4.3DAC Curve Making

a.Enter the path: Curve Menu — DAC Interface, and set the DAC Curve Operation to On.
b.Scan the RB-2 or RB-3 reference block with the calibrated probe. Adjust the gate start
point and combine the |DA parameter to enclose the echo from the ®3 side- drilled hole
at a certain depth (e.g.,, 20 mm). Move the probe to find the maximum echo amplitude,

adjust the amplitude to 80%, and press ¢ (ensure the cursor is selected on the Record



4.Example of Angle Probe Welding Detection

Parameter Value option) to save this point.

c.Repeat the above steps to record the reference echoes at other depths (e.g., 40 mm,
60 mm) in sequence, so as to generate a complete DAC curve. Set the dB values of the
Evaluation Line, Quantitative Line, and Rejection Line according to the DAC inspection
standards.

d.Enter the path: Settings Menu — Function — Channel Management and overwrite the

DAC channel.

4.4DAC Curve Saving
1)Enter the path: System Menu — Function — Measured Value Display, and set the
parameters as follows:
Parameter 1: ~ SA
Parameter 2: RLA
Parameter 3: |DA
Parameter 4: SLA
Parameter 5: —PA
Parameter 6: ELA
Parameter 7: A_LED
2)Enter the path: System Menu — Function — Channel Management, select the Overwrite

function, and save the current settings and the DAC curve.
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4.Example of Angle Probe Welding Detection

4.5Detection
1)During on-site inspection, select the DAC file from the first item in the Basic Menu and
press the corresponding button to load the curve.
2)Enter the path: Basic Menu — Probe, and set the workpiece thickness to 20 mm.
3)When a suspicious echo appears within the DAC curve range, enclose the echo with the
gate. The instrument will automatically display the following data:

Defect depth (|DA)

Horizontal distance from the probe front edge (—PA)

dB difference between the defect echo and the Quantitative Line (SLA)

5.Example of Straight Probe Detection

Straight angle detection
Taking the 2.5Z20N straight probe as an example, make the @2 flat bottom hole AVG

curve of the flat bottom hole on the CS-1-5# standard industrial flaw detection test block.

5.1Parameter Settings

1)Press ¢ to create a new channel and name it AVG.

2)Enter the path: Basic Menu — Probe Submenu, and set the following parameters: Type:
Normal Probe

Frequency: 2.5 MHz

Diameter: 20 mm

3)Enter the Range Menu and set the Range to 250 mm (the calibration inspection range
usually needs to be greater than twice the workpiece thickness).

4)Keep the rest of the basic parameters at their default values. Refer to Section 3.1
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5.Example of Straight Probe Detection

Parameter Setting Instructions for adjustments if necessary.

5.2Automatic Calibration

1)Couple the normal probe to the surface of the CSK-IA reference block.

2)Enter the Calibration Menu and set the mode to Auto.

3)Set Reference 1 to 100 mm and Reference 2 to 200 mm.

4)Adjust the gain to clearly display the back wall echo, then press” & button to increase
the amplitude of the first echo to 80% of the screen height.

5)Move the cursor to the Execute Parameter, select Calibrate and press . The instrument

will automatically complete the zero point and sound velocity calibration.

5.3AVG Curve Making

1)Enter the path: Curve Menu — AVG Interface, set the AVG Curve Operation to On, then
press ¢ and the cursor will automatically jump to the Record Parameter.

2)Method 1: Use @2 flat bottom holes to create AVG curves.

a.Adjust the reference parameter to >3.0N, flat bottom hole; reference diameter to 2mm.
b.Place the probe on the CS-1-5 # test block near the center of the circle to detect a depth
of 200mm@2 flat hole.

c.Find the highest point of the echo, make the gate cover the echo, adjust the echo height
to 80%, press ¢ , and at this point, draw the AVG curve of ¢ 2 flat bottom hole.

3)Method 2: Use large flat bottom to create an AVG curve.

a.Set the Mode to >3.0N and the Reference to Large Flat Bottom.

b.Place the probe on the CS-1-5 test block at a position away from the center, and detect
the 1st bottom echo at a depth of 225mm.

c.After locating the highest echo, move the record to enclose it with the gate, adjust the
amplitude to 80%, and press & when the record is selected by the cursor to generate the
Large Flat Bottom AVG Curve.

d.Note: During actual inspection, the transmission correction parameter can be adjusted
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5.Example of Straight Probe Detection

according to the waveform to modify the instrument sensitivity.

5.4AVG Curve Saving

After the AVG curve is created, enter the path: System Menu — Function — Display
Parameter and make the following settings to clearly view key data on the inspection
interface:

Display Mode: Large Parameter 1: |SA

Parameter 2: A%A

Parameter 3: ERS

Parameter 7: A_LED
System Menu — Function — Gate Management, and set the gate alarm to echo- off mode.
System Menu — Function — Channel Management, select the Overwrite function, and

save the current settings and the AVG curve.
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Base BTTM Hole
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Figure122 AVG Curve Operation Interface

5.5AVG Curve Verification

After loading the AVG curve, detect the flat-bottom hole on the CS-1-5 reference block.
Enclose the echo with the gate and verify the curve accuracy by observing the relative
position of the echo to the curve and the ERS reading.

During on-site inspection, the saved AVG curve and its matching settings can be retrieved

from the Channel Management Menu at any time.
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Appendix: Technical Parameters

Bandwidth 0.1MHz~20MHz
Gain 120dB, pace 0.1dB ,0.6dB ,1dB ,2dB,6dB
Wave filter Broadband,1M,1.25M,2.5M,5M,10M,15M,1M-8M

Sampling rate

Hardware sampling rate 100MSPS, equivalent sampling rate
400MSPS

Detection mode

Full wave, positive half wave, negative half wave, RF, envelope

Detection range

20 meters (longitudinal wave carbon steel), pace 100mm,
10mm, 0. 1Imm

Sound velocity range

250~16000 m/s

Launch damping

502, 5009

Pulse mode

Sharp pulse, square wave

Pulse voltage

25V~300V~25V pace

Pulse width

Ons~1000ns continuously adjustable, 5ns pace

Pulse frequency

Automatic or manual, automatic range (200Hz-1KHz), manual
range (0-10KHz)

Probe channel

200 groups, supporting operations such as creating,
previewing, deleting, renaming, overwriting, and restoring

Gate alarm

Gate A and B alarm, lost wave / incoming wave

Gate mode

Independent gate A, gate B

Measurement mode

Peak, Front edge, ] Front edge

Quantitative mode

DAC curve, AVG (DGS) curve

Flaw detection standards

AWS D1.1/D1.5, NB/T 47013, GB/T 29712, GB/T 11345

Save content

Single frame, multi-frame recording (< 500 frames),
screenshot, B-scan screenshot, flaw report

Auxiliary functions

Professional B-Scan, Capture Mark, Full-screen Side Display,
Gate Frame Selection, Auto Gain, Performance Self-test, Echo
Envelope, Peak Hold, Waveform Freeze, Channel Management,
Gate Alarm, Gate Expansion, Full-screen Touch, Virtual
Keyboard, Workpiece Parameters, Quick Screenshot, Flaw
Detection Report, Channel Import/Export

82




Appendix: Technical Parameters

Display screen

High definition 5.0 inch 800480 IPS_LCD

Probe interface

Dual LEMO-00 C5

Output interface

Type-C1, MINI USB

Input interface

Type-C2 (B scan trolley)

B-scan imaging

Supports up to 700 sets of A-scan synthesis, with the highest
resolution @ 2mm

Data storage

16GB SD card

PD fast charging ,standard Type-C interface (100~240V,

Charger 50~60H2)

Size 183mmx113mmx45mm

Weight 840g

Language Chinese, English, Russian

Unit Metric system, imperial syetem

Battery 7.4V 8000mAh Lithium battery, 12 hours of battery life

Operation temperature

-10°C ~ 55°C

Relative humidity

(20-95) %RH

IP Rating

IP53

Resolution

40dB (5P14) (Metrological performance requirements:>26dB)

Dynamic range

40dB (Metrological performance requirements:>26dB)

Sensitivity margin

62dB (2.5Z20N) (Metrological performanc requirements:
>42dB)

Vertical linearity

1.8% (Metrological performance requirements:<6%)

Horizontal linearity

0.2% (Metrological performance requirements:<2%)
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