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1. Introduction
Dear Customer,
Thank you for purchasing this product.

To ensure this condition and ensure safe operation, you must observe these operating
instructions!

Read the entire operating instructions before using the machine for the first time. Observe all
operating instructions and safety instructions!

All company names and product names are trademarks of their respective owners. All rights
reserved.

UAB LABA?7
Address: Giluzio st. 15 Vilnius LT-06253 Lithuania
Email: info@laba7.com

Mobile phone: +37065715336

LA3A7 Version: 1.0.26212 Page 3/44



2. Safety Information

e Make sure to read and understand the whole user manual before using the Torque
Measuring Device (further — device).

e Connect the device to a grounded power socket.

e Only use the electric cord provided with the device.

e Do not use the power cord if it is pinched, sheared or cut.

e Do not use any power adapters if the plug doesn’t fit your wall socket.
e Do not use an extension cord.

e The power socket to which you are connecting the device needs to be easily accessible
to be able to unplug it in an emergency easily.

e Do not operate near an open flame or heat source.

e Place on aflat, level surface and ensure the device is securely fixed or clamped to
prevent movement during use.

e Do not place in a highly corrosive or humid environment.
e Do not use the device or any of its components if they have been damaged.

e Do not perform any maintenance while the device is plugged into the mains.
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3. Safety Labels and Meanings

Label Explanation

Prohibition — Not to Be Serviced by Users (ISO
7010-P069)

This safety symbol indicates that the
equipment must not be opened, adjusted,
maintained, or serviced by users. It informs
users that only qualified or authorized
personnel should perform servicing, repair, or
internal inspection to avoid risk of injury,
electric shock, damage to the equipment, or
other hazards.

Environmental Information — Separate
Collection of Electrical and Electronic
Equipment (EN 50419)

The crossed-out wheeled bin symbol
indicates that this product must not be
disposed of with unsorted household waste.
In accordance with EN 50419 and the EU
Waste Electrical and Electronic Equipment
(WEEE) Directive, the product must be
collected separately and disposed of at an
appropriate collection facility for electrical

and electronic equipment.

Protective Earth (Ground) (IEC 60417-5019)
This symbol indicates the protective earth
(ground) connection.
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Warning — General Warning (1ISO 7010-W001)
because of Rotating Parts

This safety symbol indicates a general hazard.
In this application, it warns of rotating parts
that may cause injury. Users are alerted to
the risk of entanglement, impact, or contact
with moving components and must keep
hands, hair, clothing, and tools away from
rotating parts.
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4. Highlights
Congratulations on your purchase of the LABA7 Torque Measuring Device!

e OQur device comes equipped with built-in torque and velocity sensors, allowing you to
measure both torque and rotational speed of impact torque gun or manual torque
wrench. For additional insights, external sensors can be connected to monitor
parameters such as battery level or air supply pressure.

e Torque testing — Verify that tools operate within the correct torque range to ensure
safety, performance, and reliability. Compare torque values across different tools.

e RPM measurement — Monitor rotational speed in real time to analyze performance and
operating conditions for impact wrenches.

e External measurements — Connect an air pressure sensor or monitor battery level to
capture additional data alongside torque and RPM for a complete view of device
operation.
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5. Standard package for Torque Measuring Device includes

e Torque Measuring Tool available in measurement ranges of 0-500 Nm, 0—1000 Nm, and
0-5000 Nm.

Power cable (EU or USA plug).

Ethernet communication cable (5 m) and USB/LAN adapter.

1” adapter for torque cell.

Pressure sensor (0-50 bar, 0-5 V, G1/4 thread).

Software (downloadable from our webpage).

Manual (incl. mounting hole placement drawing).

Customer support via email / WhatsApp.

6. Technical Specifications

Maximum allowed torque: 5,000 Nm.

Torque accuracy: +1%.

Torque sensor sampling frequency: 70000 Hz.

Torque resolution: 0,5 Nm.

Maximum allowed velocity: 30,000 RPM.

Velocity sensor resolution: 32000 counts per revolution.
Velocity accuracy: £0.05+2 %.

Dimensions: 410x226x212 mm.

Weight: 26 kg.

Input voltage: 85-305 V, 50/60Hz.

Analog input 1: Air pressure (maximum 50 BAR) (sensor included) .
Analog input 2: Voltage (battery) (maximum 50 V).
Mechanical connection: 1” Adapter.

Data communication: Ethernet (via standard RJ45 cable).
Software: Available for Windows OS (Included).
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7. Know your Torque Measuring Device

7.1. Overview

The overview of the LABA7 Torque Measuring Device presented in the image (Figure 1) below:

Figure 1
1. 1” Adapter 7. Power Connector
2. Torque Measurement Sensor 8. Fuse
3. RPM Measurement Sensor 9. Power Switch
4. Status indicator 10. Voltage sensor
5. USB Port (for updates only) 11. Air pressure sensor

6. ETH Communication Port
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7.2. Components overview
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Figure 2
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7.3. Mounting hole placement
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8. External Measurements

External measurements use 2 ADC channels:

Pressure measurement — Monitors external pressure when a compatible pressure sensor is
connected. The pressure graph displays changes during operation, allowing the user to verify
normal operating ranges and ensure safe and efficient device performance.

Pressure connector:

e “+” —port provides constant 5 V output.
e “” —ground connector.

e “S” —signal connector (measures voltages from 0 V to +10 V).

Battery measurement — Monitors the device’s battery charge level during operation. The
battery graph displays changes over time, helping the user track remaining capacity and plan
usage to avoid unexpected shutdowns.

Battery connector:

e “+” —port not used.
e “-” —ground connector.

e “S” —signal connector (measures voltages from +3 V to +50 V).
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9. Accessories

9.1. 1” Adapter

The 1” adapter allows smaller equipment parts to be securely connected to the torque sensor. It
provides proper alignment and stable attachment during testing, ensuring accurate torque
measurement for tools and components that do not directly fit the sensor’s main interface.

Figure 4
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9.2. Pressure Sensor

With a pressure sensor connected device can measure and display pressure values during
operation and record them in the pressure graph. This enables accurate monitoring of system
pressure and helps the user evaluate performance and operating conditions. Ensure the
pressure sensor is properly connected and compatible before use to obtain reliable
measurement results.

Pressure sensors Technical parameters

Working voltage: 5 + 0.5 VDC.

Output voltage: 0.5 - 4.5 VDC @5V.
Working current: < 10 mA.

Working pressure range: 0 — 5.0 MPa.
Operating temperature range: -20 — 105 °C.
Storage temperature range: -20 — 105 °C.
Measurement accuracy: £ 1.5 %FS.
Protection level: IP65.

Response time: < 2.0 ms.

Cycle life: 1,000,000 pcs.

-
LTI |
| | |

I

52 IMAX

Figure 5
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10. First launch

This section provides information associated with the first use of the LABA7 Torque Measuring

Device.
Follow the steps below to launch the Torque Measuring Device for the first time:

1. Plug the power cable provided with the device into the power connector and plug into
the mains. The device operates on 110-240 V AC, 50/60 Hz and is compatible with both
110-120V and 220-240 V mains supplies.

2. Turn the Torque Measuring Device power switch on. The Status indicator will light up.
3. Connect the Ethernet cable for data communication.

4. Device is ready to be used.
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11. Software Setup

11.1. System requirements

These are the minimum requirements for the app to function in conjunction with Torque
Measuring Device:

Windows 8, 10, 11
.NET CORE 8.0

4 GB of RAM

3 GB of free disk space

11.2. Installation

Contact LABA7 support to receive the latest Torque Measuring Device software version.

1. Open the Torque Measuring Device software folder.
Locate the “LABA7_TorqueTool-win-Setup.exe” executable file and double-click to run
the installation.

3. Setup will install the program and automatically launch the software once the
installation is done (a shortcut will be created on your desktop).

Alternative installation method

1. Open the Torque Measuring Device software folder.

2. Inthe file path bar at the top of the window, type “cmnd” (without quotation marks) and
press Enter.

3. Inthe Command Prompt window that appears, paste the following command and press
Enter: LABA7_TorqueTool-win-Setup.exe --installto "C:\Users\Public\Documents\Torque
Measuring Device Software" Note: You can change the path inside the quotation marks
to any desired installation directory

4. The installation will begin, software will be installed to the specified location, after
installation the software will automatically launch the software (a shortcut will be
created on your desktop).
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11.3. Configuration

After launching the application for the very first time, follow the steps below to configure the
initial settings:

Launch the application and go to the Settings page which is located in the top right corner.

LABAT Torque Measuring Tool 13.5 TMD: Torque Tool 3 Status: Offline Disconnected

‘ Reporting ‘

Testing Test summary Pass/Fail

Run name

Serial Number

Comment No test selected. Please select a test.

Test type: Torque [] Rotational Speed

Pass/Fail [] Move graphs: [] Measure: [ @

orave n Torgque vs Time one n

No data to display. Create a 2000
new project or open an
existing one.

No data to display. Load new project
or choose different chart type.

Figure 6

Select the default data catalog and default reports catalog. These catalogs define the initial
locations that open when saving test project files and reports. If no catalogs are selected, the
system uses the standard default folders defined by the operating system (Figure 7 — Step 1,
Step 2).
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LABAT Torque Measuring Tool 13.5
® ‘ General settings ‘ Connection | ‘ Calibration

General application settings Common settings

Make comment mandatory: Project background coloring:
o 1] DT o

Auto-select graph type:

Default data catalog:

Default reports catalog: RPM smoothing window
Yes v

7]

Language: Downsampling rate: Min impact threshold:
T

Date time format:

Impact frequency:
"

Print mw Iou (16(!:¢ - 0.)‘

Print preview personal information (4 rawsk:

Figure 7

Go to “Connection” tab.
Add a new Torque Measuring Device by clicking “Add” button (Figure 8 — Step 1).

You can rename the tool by double-clicking on the tools name in the “Tool selection” list.

Multiple devices are used to switch between them during the operation quickly.

®

Tool selection

Sedect 2 Tool moded or crate a new one.

Torque Toal 1 Delete

IP adkdiress:
169.254.68.114 auto-detect

Figure 8
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Turn on the Torque Measuring Device if it was previously turned off.

Connect the ethernet cable to the LABA7 Torque Measuring Device and the computer.
Wait 15-20 seconds for the Torque Measuring Device to initialize.

Press “auto-detect” to automatically detect IP address of the device (Figure 8 — step 2).

Press “Connect” (Figure 8 — step 3).

12. Software Operation

12.1. Main Menu

Status: Offline Disconnected

LABAT Torque Measuring Tool 13.5 TMD: Torque Tool 3

| Project ‘ Reporting ‘

Testing Test summary Pass/Fail

Run name

Project list

Serial Number

Comment No test selected. Please select a test.

Test type: Torque [ ] Rotational Speed

Pass/Fail [] Move graphs: [] Measure: [] @

forave — [+] Torgue ve Time [None ]

No data to display. Create a
new project or open an
existing one.

No data to display. Load new project
oose different chart type.

Figure 9

Once the application is launched, you will see the main screen:

® Project — create new or open old projects and tests.

e Reporting — create reports or export test data to a CSV file.

e Settings — software and hardware configuration.

e Tare Force —resets the force measurement to zero before testing.

e Pass/Fail — allows the user to define pass/fail limits by selecting a graph type and

entering the corresponding threshold values.
e Run name — specifies the title of the test run. This name is displayed in the results list
and allows the operator to distinguish between different test sessions.
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e Serial number — enter the unique identification number of the testing equipment being
tested.

Comment — enter a comment about the run.

Test type — select whether the test will measure RPM or Torque.

Start button — initiates the selected test and begins data collection.

Stop button — stops the ongoing test and ends data collection.

Test summary — presents the collected measurement data for the completed test. The

parameters shown are determined by the selected test type:

o Torque test: reports Maximum, Minimum, and Average torque values (N/mm) for
both Tightening (CW) and Loosening (CCW) directions.

o RPM test: reports Maximum and Average rotational speed (RPM) for both
Tightening (CW) and Loosening (CCW) directions.

e Graph type — specifies the format of the visual data display. Depending on the selected
measurement, the system can present an RPM (Velocity) graph, a Torque (Torque vs.
Time) graph, a Pressure graph, or a Battery graph to illustrate the test results.

e Pass/Fail checkbox — displays the configured pass/fail limits on the graph. When
disabled, the pass/fail limits are hidden.

e Move Graph checkbox — activates the ability to manually reposition the graph on the
X-axis.

e Measure checkbox — activates on-screen measurement tools. When selected, adjustable

vertical and horizontal lines are displayed on the graph, allowing the operator to obtain

precise data readings such as V(1), V(2), V(A), Maximum velocity, and Minimum velocity
based on their position.

Additionally, you can check your software version, check Live Torque Measuring Device data
such as current force and RPM and you can see which device is currently active.

LA3A7 Version: 1.0.26212 Page 20/44



12.2. New Project

Locate “Project” button in the top left corner. Press it and then — press “New project”.

LABAT Torque Measuring Tool 13.5

‘ Project |

Project list

Enter the following information to proceed to the testing area:

New project

Reporting |

| TMD: Torque Tool 3 Status: Offline

Settings

Project date:
Project name:
Manufacturer:
Manufacturing date:
Model

Serial Number.

Comments:

Custom fields

Figure 10

® Project Name —the name of the project that will be tied to all the tests within this

project.
Manufacturer — manufacturer of the equipment being tested.

tested.

Comment — comment about a project.
Custom fields — allow you to create your own data fields to suit specific project needs.

LA3A’

Version: 1.0.26212

Model — model name of the equipment which is being tested.

Manufacturing date — the date when the equipment was manufactured.

Serial number — Enter the unique identification number of the testing equipment being
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12.3. Graph Comparison

To compare graphs from previously completed tests, go to the Projects list on the left side of the
screen. Click the dropdown arrow next to a completed test and select the runs you want to
compare.

LABAT Torque Measuring Tool 13.5 TMD: Terque Tool 3 ‘ Status: Online Connected Disconnect ‘ _ o X

Testing Test summary Pass/Fail

Run name hurricane 2.0 5 Tightening (CW) Loosening (CCW)

Serial Number 30464 Max 9313 Rev Max: 14274 Rev

Comment F4 Different gun

Test type: [ Tergue Rotational Speed

Pass/Fail [] Move graphs: []  Measure: [ @
RotationalSpeed [ v Rotational spee vs Time [Hone ]

hurricane 2.0 4
W Torque
F4 Different gun

hurricane 2.0 5
RPM

Rotational Speed (Rev)

F4 Different gun

hurricane 2.0 6
RPM

F4 Different gun

Torque 0.1N-m

Figure 11

By right-clicking on the color of the checked test in the Recent Tests list, it is possible to change
the color of the graph.

In order to add a visual data point in the graph view, use the left mouse button. There is no limit
to the number of data points. Double-click left mouse button to clear the data points.

Use the mouse scroll wheel to zoom in or out of the displayed graphs.

Double-clicking the right mouse button on the graph area will restore the default zoom. It is
possible to scroll only on one axis by using the scroll wheel directly over the horizontal or
vertical axis label.

The graph view allows simultaneous display of two selected parameters from the same test run.
Both curves are shown on a shared time axis, enabling direct comparison of system behavior
and interaction between measured variables during operation.

Pass/Fail [] Move graphs: [] Measure: [ @

[forque [ 7] Torque / Voltage vs Time [Voltage [ v]

Figure 12
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12.4. Graph Types

Torque graph

Pass/Fail [] Move graphs: [ Measure: [ @

i None
n Torque vs Time n

Figure 13

The torque graph shows the amount of torque produced by the device during operation under
different conditions, such as speed or time. It helps the user understand how torque changes
and identifies the optimal operating range. Using this graph ensures the device is operated

efficiently and within safe load limits.

RPM graph
Pass/Fail [] Move graphs: []  Measure: [ @

Rotationsl Speed | v Rotational Speed vs Time None [+]

Rotational Speed (Rev)

T T T T T T T T T T T T T T T T
-05 o 05 1 15 z 25 3 35 4 45 3 55 [ 6.5 7 75

Figure 14

The RPM graph shows the rotational speed of the device, measured in revolutions per minute
(RPM), during operation under different conditions, such as time or load. It helps the user
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understand how operating speed changes and identifies the normal and maximum speed
ranges. Using this graph ensures correct speed selection for efficient operation and reduced

mechanical wear.

Voltage graph
Pass/Fail [] Move graphs: []  Measure: [ @
Voltzas [+ Vottage v Time Nore —+]

A R ) L R R A e LAl Al B LR LA L Ly R RAR LA T LR A S R B B LA i) RARAd LA LERLS LASAS LASd Aabis LR
¢ 3 4 5 & 7 8 &9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 35 E§ ZT 2@ 29 30 31 31 33 34 35 36 37 38 30 40 41 42 43

Figure 15

The voltage graph shows the battery charge level of the device during operation over time. It
helps the user monitor remaining battery capacity and understand how battery level changes
under different operating conditions. Using this graph allows the user to plan operation time

and avoid unexpected shutdowns.

Pressure graph
Pass/Fail [] Move graphs: [] Measure: [ @

-
n Pressure vs Time -

Pressure (BAR)

Figure 16

The pressure graph shows the pressure generated or measured by the device during operation
under different conditions, such as time or load. It helps the user monitor pressure changes and
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identify normal operating ranges. Using this graph ensures the device is operated safely and
prevents damage caused by excessive or insufficient pressure.

12.5. Pass/Fail

The Pass/Fail feature allows the user to define acceptable torque and rotational speed limits for
tightening and loosening measurements. Tightening and loosening directions are configured
independently, allowing separate pass/fail criteria for each.

LABA? Torque Measuring Tool 13.5 TMD: Torque Tool 3 | Status: Offline Disconnected Connect | P = I 4

Project | Reporting ‘

Project list

Testing Test summary
Run name
Serial Number @
Comment No test selected. Please select a test.
Test type: [] Torque [ ] Rotational Speed

[ stant ]

Pass/Fail [] Move graphs: [] Measure: [] @

None v

Torque vs Time

No data to display. Create a
mew project or open an
existing one.

Figure 17

To open the Pass/Fail Configuration window, press the Pass/Fail button located next to Test
Summary (Figure 17, step 1).

The Pass/Fail Configuration window contains the following controls:

Save config — saves the current Pass/Fail configuration for future use.
Load config — loads a previously saved Pass/Fail configuration.

Save — applies and saves the current Pass/Fail settings.

Cancel — closes the window without saving any changes.

Torque — configures pass/fail limits for torque measurements.

Rotational speed — configure pass/fail limits for rotational speed (RPM) measurements.
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Torque

The Torque tab allows the user to configure pass/fail limits for torque measurements. For both
Tightening and Loosening, the following options are available:

e Enable evaluation — enables pass/fail evaluation for the selected direction.
® Pass min — specifies the minimum acceptable torque value.
® Pass max — specifies the maximum acceptable torque value.

Pass / Fail Configuration

Load config

Use the fields below to tune the pass and fail thresholds for torque tests. Tightening and loosening are evaluated independently and can be enabled separately.

Torque Rotational Speed

Tightening

Loosening (CCW)
Enable tightening evaluation

Enable loosening evaluation
Pass min: 6000 N-m Pass min:

Pass max: 6000 N-m Pass max:

3560 N-m
3560 N-m

T T

Figure 18
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Rotational Speed

The Rotational Speed tab allows the user to configure pass/fail limits for rotational speed
measurements. For both Tightening and Loosening, the following options are available:

e Enable evaluation — enables pass/fail evaluation for the selected direction.
® Pass min — specifies the minimum acceptable rotational speed.
® Pass max — specifies the maximum acceptable rotational speed.

Pass / Fail Configuration

Use these thresholds to control how Rotational Spead (RPM) tests are judged. Separate values for tightening and loesening ensure both directions can be validated.

Torque Rotational Speed

Tightening Loosening (CCW)
Enable tightening evaluation Enable loosening evaluation
Pass min: 3000 Rev Pass min: 3000 Rev
Pass max: 3000 Rev Pass max: 23000 Rev
Tty ! |

Figure 19
Displaying Pass/Fail Limits

After saving the configuration, enable the Pass/Fail checkbox located above the graph view
(Figure 17, step 2). When enabled, the configured pass/fail limits are displayed on the graph.
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12.6. Calculation Methods

12.6.1.

Max / Average / Min Torque

Maximum, average and minimum torque values are calculated from the detected impact peaks
generated during the test. Peak detection is used to identify individual impact events and
calculate the torque statistics for each direction separately.

Understanding Torque Impulse Statistics

Tight (CW):

Loose (CCW):

Torgue (Nm)
I

Step A: Separation
by Direction

1075.14 N'm, 0.31 3]

Clockwise

All positive values.

01 Nem, 0,29 5}

[Etep B':_}Tj's-l_er;s-is Peak Déléciion_(aeiaim

3. Look for Valley

Peak Detection Cycle:
& Next Peak
Key Metric:

p 2. Confirm Peak
1. Search
for Peak
] Sensitivity

Final Calculations: Result Definitions

Metric Tight (CW)

Max | Highest Peak Found | Highest Peak Found
7Min7 [ Lowest Peak Above Threshold

Average | Average of All Peaks Above Threshold

Loose (CCW)

m 1,048

User Setting:

Key Metric: Minimum Impact Threshold
Only peaks ABOVE this count for Average/Min

All negative values as
absolute magnitude.

Auto Calculation:
[Sensitivity Amount]
[Sensitivity] = 3x Std. Dev of

Noise (from first 25% data)

Counted Peak

(Ahnve Threshold) anored Nmse Peak

[ T]

U‘(User Setting: Threshold (Default 50%) of [Max Torque]

Peaks BELOW this are IGNORED (filtered noise) ]

pm W (

Counter-Clockwise

i

Step F: Unit Conversion

(N, Ibf A bfin.

Internal data is in N'm. This, data can be displayed in

STEP A) Separation by Direction

After a test, the recorded force data is divided into two groups:

Figure 20

e Tight (clockwise) — all positive force values.

® Loose (counter-clockwise) — all negative force values, converted to absolute values for

display.

Maximum, minimum and average values are calculated independently for each direction.

STEP B) Peak Detection

Peak detection is performed using a hysteresis (state-based) algorithm.

The algorithm tracks the highest force value while the signal is increasing. When the force
decreases by more than the calculated sensitivity value, the highest point is recorded as a peak,

provided it exceeds the configured Minimum Impact Threshold.

LA3A’

Version: 1.0.26212
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The algorithm then searches for a valley (low point). Once the signal increases sufficiently, it
begins searching for the next peak. This process continues throughout the entire test recording.

STEP C) Sensitivity
Peak detection sensitivity is calculated automatically for each test.

The software analyzes the first 25% of the recorded data to determine the baseline noise level
and sets the sensitivity to three times the standard deviation of the measured noise. This allows
the peak detection algorithm to adapt automatically to different tools and testing conditions.

STEP D) Minimum Impact Threshold
The Minimum Impact Threshold is configured in the software settings.

The threshold is defined as a percentage of the maximum force measured during the test
(default value: 50%). Only detected peaks exceeding this threshold are included in the
calculations.

Higher threshold values ignore smaller impacts, while lower values include lighter impacts.
STEP E) Calculated Values

The following values are calculated from the detected peaks:

Value Description
Max Tight Force Highest detected tightening peak
Min Tight Force Lowest detected tightening peak
Average Tight Force Average of all detected tightening peaks
Max Loose Force Highest detected loosening peak
Min Loose Force Lowest detected loosening peak
Average Loose Force Average of all detected loosening peaks
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If no peaks are detected for a direction, the corresponding field displays a dash (—).
STEP F) Unit Conversion

Torque values are stored internally in Newton-meters (N-m) and converted to the selected
display unit (N-m, Ibf-ft, or Ibf-in) when displayed.

12.6.2. Impulse Twist & Cumulative Twist

The software calculates two angular impulse values for both the tightening and loosening

directions:
Impulse Twist and Cumulative Twist Visualization Displayed Value Meaning
110 Tightening Impulse: Total impulse from distinct
‘tightemng impacts (peak-based)

1600
1500 Loosening Impulse: ‘Total impulse from distinct

: Peak Detection: loosening impacts (peak-based)
1 Active Region from first o last peak Tightening Work: | Total impulse from all active
. Integration (Trapezoidal) }tightening periods (continuous)
1100 Cumulative Twist Loosening Work:  Total impulse from all active
1000 (Continuous) loosening periods (continuous)
b Idle (zero-force) level

= | (Baseline) is determined from
700 a histogram of all data.

.3
I

Only peaks above this line count for
Impulse Twist.

B Result: All subsequent data
wn has this baseline subtracted.

100 ‘ '
: Gl
200

5004

Torque (Nm)

t' Impulse Twist Impulse Twist
(Peak-based) (Continuous)

L

64 063 67 01 @0 61 07 03 b4 05 08 07 08 08 1 11 12 13 14 15 16 17 18 18 2 21 27 33 24 25 28 27 28 29 3 3 32 33 34 18

Figure 21

e Impulse Twist — the total angular impulse generated by detected impact events.
Cumulative Twist — the total angular impulse generated during all active torque
application periods.

Both values are expressed in N-m-s (or the selected torque unit multiplied by seconds).

STEP A) Baseline Correction

Before performing the calculations, the software determines the sensor baseline (zero-force
level) using a histogram of the recorded force values. The most frequently occurring force value

is used as the baseline, which is then subtracted from all recorded samples. This compensates
for sensor offset and allows accurate calculations even when the sensor is preloaded.
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STEP B) Separation by Direction
After baseline correction, the recorded force data is divided into two groups:

e Tight (clockwise) — force values at or above the baseline.
o Loose (counter-clockwise) — force values below the baseline, converted to absolute
values for display.

Impulse Twist and Cumulative Twist are calculated independently for each direction.
STEP C) Impulse Twist

Impulse Twist is calculated using the same peak detection algorithm as Max / Average / Min
Torque.

The calculation consists of the following steps:

e Peaks are detected using the hysteresis algorithm with adaptive sensitivity calculated
from the first 25% of the recorded data.

® Only peaks exceeding the configured Minimum Impact Threshold are included.

e Peaks occurring within 20 ms of each other are grouped into a single impact event.
The active region is determined from the first detected impact to the last detected
impact.

e Trapezoidal integration is performed over the active region.

The resulting value represents the total angular impulse generated by the detected impact
events.

If no impact events are detected, the corresponding field displays a dash (—).

STEP D) Cumulative Twist

Cumulative Twist is calculated using all active torque application periods without peak
detection.

The calculation consists of the following steps:

® The sensor noise floor is estimated from the standard deviation of the quietest 25% of
the recorded samples.

e Samples whose baseline-corrected value exceeds three times the estimated noise floor
are considered active.
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e Consecutive active regions are identified, and gaps shorter than approximately 100 ms
are merged into a single active period.
e Trapezoidal integration is performed over each active period.

The resulting value represents the total angular impulse applied during all active torque
application periods.

STEP E) Displayed Values

Value Description

Tightening Impulse Total angular impulse from detected
tightening impact events

Loosening Impulse Total angular impulse from detected
loosening impact events

Tightening Work Total angular impulse from all active
tightening periods

Loosening Work Total angular impulse from all active
loosening periods

If no relevant force data is detected for a direction, the corresponding Impulse and Work fields
display a dash (—).
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12.6.3. Impact Frequency

Impact Frequency represents the number of impact events per minute (IPM) and is calculated
separately for the tightening and loosening directions.
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Figure 22

STEP A) Peak Detection

The same hysteresis peak detection algorithm used for torque calculations is applied to the
recorded force data.

The algorithm tracks the highest force value while the signal is increasing. When the force
decreases by more than the calculated sensitivity value, the highest point is recorded as a peak,
provided it exceeds the configured Minimum Impact Threshold.

The algorithm then searches for a valley (low point). Once the signal increases sufficiently, it
begins searching for the next peak. This process continues throughout the entire test recording.

STEP B) Grouping Vibration Tails

A single impact may produce multiple closely spaced sensor peaks due to vibrations following
the main impact.

Peaks occurring within 20 milliseconds of each other are grouped into a single impact event,
with only the strongest peak retained for the calculation.
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STEP C) Time Measurement

The calculation uses only the active portion of the test, measured from the first detected impact
to the last detected impact.

Time before the first impact and after the last impact is excluded.

STEP D) Calculation

The IPM value is calculated using the following formula:

IPM = Number of grouped impacts / Active duration (minutes)
STEP E) Display

The calculated IPM value is rounded to the nearest whole number. If no impacts are detected,
the corresponding field displays a dash (—).

Impact frequency can be displayed as IPM (Impacts Per Minute) or IPS (Impacts Per Second).

The display unit is selected in the Settings menu. When IPS is selected, the calculated IPM value
is divided by 60 before being displayed.
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12.6.4.

RPM (Revolutions Per Minute)

RPM values are calculated using the encoder (rotation sensor) data.
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Figure 23

The change in encoder position between consecutive readings is converted into revolutions per
minute using the sampling interval. Encoder rollover, occurring when the encoder counter
wraps from its maximum value back to zero, is automatically compensated for during the

calculation.

e Tight RPM is calculated from positive (clockwise) rotation values.

® Loose RPM is calculated from negative (counter-clockwise) rotation values.

If RPM smoothing is enabled in the software settings, a moving average filter is applied before
calculating the maximum and average RPM values.

LA3A’

Version: 1.0.26212

Page 35/44



12.7. Settings

In the Settings menu, accessible through the main menu, a user can modify the settings related

to the general use of the application.

LABAY Torque Measuring Tool 13.5 TMD: Torque Tool 3 Status: Online Connected Disconnect

L

General settings ‘Connection ‘ | Calibration | ‘ About

General application settings Common settings

Default data catalog: Make comment mandatory: Project background coloring:
N - T -

Default reports catalog: Auto-select graph type: RPM smoothing window

T [

Language: Downsampling rate: Min impact threshold:
- o = EREE o

Date time format: Impact frequency:

MM/dddyy 1PM -G

Print preview personal information (4 rows):

Torque 0.6 N.m

Figure 24

General Settings

Default Data Catalog — select the default location where the application will store tests.
If the location is not selected then the software will store new tests in the same folder
that was used most recently.

Default reports catalog — select the default location where the application will store
reports. If the location is not selected then the software will store new tests in the same
folder that was used most recently.

Language — change to a different user interface language.

Date time format — change date and time format.

Units — allows user to change different units of measurement.

Print Preview Logo — choose an image file that will be visible on a print preview in the
upper left corner.

Print Preview Personal Information — enter any information that will be visible on a print
preview in the upper right corner.

LA3A’ Version: 1.0.26212 Page 36/44



Other Settings

Make comment mandatory — makes the test comment mandatory.

® Project background coloring — determines how projects can be differentiated between

themself.
o No highlight — same background for all projects.
o Altering — odd and even projects will have different background color.
o Colored — each project will have its own background color.

o Auto-select graph type — automatically switches to the appropriate graph view when a
test is selected.

e Downsampling rate — the data reduction factor used to record measurement points at a
lower sampling rate.

e RPM smoothing window — the averaging window size used to smooth RPM data by
reducing short-term fluctuations in the signal.

e Min impact threshold — specifies the minimum impact threshold as a percentage of the
maximum impact value. Only impacts exceeding this threshold are included in the
torque and impact frequency calculations. The value can be set from 1% to 99%.

e Impact frequency — selects the display unit for impact frequency. IPM displays the
number of impacts per minute, while IPS displays the number of impacts per second.
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Calibration

The calibration window is used to configure and calibrate connected sensors. Calibration
ensures that measured electrical signals from the sensors are correctly converted into
meaningful physical values.

LABAT Torque Measuring 1.3.1 Mode: WiFi  Dyno: Torque Tool 2 Status: Offiine Disconnected

® General settings ‘ Connection ‘ ‘ Calibration ‘ | About

Device Calibration

Each change in the calibration must be Saved to the device.

ADC 1 Calibration
Name: Units: Smoothing Window: Scale Factor: Offset:
ADC 2 Calibration

Name: Units: Smoothing Window: Scale Factor: Offset:

Figure 25

e Name — defines the name of the connected sensor. The entered name is displayed in
graphs.

e Units — specifies the measurement unit associated with the sensor. The selected unit is
shown together with the measured values.

e Smoothing Window — defines the number of measurement samples used to smooth the
sensor signal.

® Scale Factor — determines the multiplication factor applied to the raw ADC signal to
convert it into the corresponding physical measurement value. This value must be set
according to the sensor’s output characteristics.

e Offset — defines a correction value that is added or subtracted after scaling. This is used
to compensate for sensor zero deviation or measurement offset.

e Open/Save — allows loading previously saved calibration settings for the selected ADC
channel or saving the current channel configuration for future use.

e Save —saves all current calibration settings for every ADC channel.

® Load —loads previously saved calibration settings and applies them to all ADC channels.
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About

An area for updating the software and checking release notes.
LABAT Torque Measuri 102 Meode: WiFi  Dyno: Torque Tool 1 Status: Offline Disconnected

S | General settings i alibration ou ‘

Update available
1021
STABLE

STABLE

Figure 26

Update Channel function allows the user to choose which version stream of the software to
receive updates from.

e STABLE — provides thoroughly tested releases that prioritize reliability and long-term
stability. Updates are less frequent but have undergone extensive validation.

e BETA — provides access to the latest features, improvements, and fixes. However, these
versions may be less stable or contain minor issues.

Changing the update channel takes effect only after performing a “Check for Updates” and
installing the newly available version.

Release Notes provide a summary of the changes made in each new software version. They

typically include information about newly added features, improvements, bug fixes, and any
known issues.
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13. Troubleshooting

This section defines the most common issues that can arise when using the LABA7 Torque

Measuring Device and what steps to take in order to fix them.

13.1. Mechanical Failures

Issue

Solution

The device power switch does not light
up, and the device does not start.

Unplug the power cable and change the fuse near the
power switch.
Fuse parameters: 5x20/10A.

13.2. LED Light Indicator

Light Color Meaning

Red Internal error, contact support.

Yellow The torque measuring device is powered on.

Green The torque measuring device is connected to the
software.
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14. Additional Information

This section provides additional information related to conformity with the relevant Union
harmonisation legislation:

e The crossed-out wheeled bin symbol with a solid bar shown on this equipment indicates
that it must not be disposed of as unsorted municipal waste at the end of its life. It must
be collected separately and sent for recycling in accordance with applicable WEEE
regulations. For information on the return, collection and recycling of this product,
please contact the manufacturer or your local supplier.

e LABA7 complies with the applicable obligations of the REACH Regulation (EC) No
1907/2006. If any component of this equipment contains a substance of very high
concern (SVHC) in a concentration above 0.1 % w/w, information in accordance with
REACH Article 33 will be provided on request.
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15. Warranty Information

LABA7 Torque Measuring Device is covered for 1 year of manufacturer warranty starting from
the date of purchase, and it covers any manufacturer-related failures during that period.

WHAT IS NOT COVERED

ALTERATION, MISUSE, OR ACCIDENT DAMAGE

Examples are:
e Failure to operate the device in accordance with the Owner’s manual.
e Collision, fire, theft, freezing, vandalism, riot, explosion, or objects striking your device.

e Alteration of your device, including software programming or other components.

The warranty does not cover damage caused by improper use, misuse, modification, or the use
of parts or services not approved by the manufacturer.

MODIFICATIONS

Damage or performance problems resulting from modifications to your device are not covered
under warranty.

Examples of modifications:

e Altering any mechanical parts or software programming.

The manufacturer is not responsible for any damages to the device during transportation.
During accepting the shipment, please inspect the package for any visual damage. If the
package is damaged, do not accept it.
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16. Contact

If you have further questions about the product or need help with the installation, our technical
staff will be happy to help you. Contact information can be found on our website

www.laba7.com.

UAB LABA7
Address: Giluzio st. 15 Vilnius LT-06253 Lithuania
Email: info@laba7.com

Mobile phone: +37065715336

Reprinting, even in extract, is allowed only after obtaining approval. We reserve the right to
make changes to the product at any time if we consider them to be in the interest of quality
improvement without prior notice or notification. Figures may be examples which may differ in
appearance from the goods delivered. We also reserve the right to errors and cannot be held
responsible for typographical mistakes. Our general terms and conditions apply.
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http://www.laba7.com/

LA3A’

EU Declaration of Conformity

Date of Issue 14" June 2025 Vilnius, Declaration Number 2025-06-14/01

Name of the manufacturer:
Address of the manufacturer:
Contacts of the manufacturer:
Object of the declaration:
Identification code of the object:

Description of the object:

Object of the declaration described above is in
conformity with the relevant Union
harmonisation legislation:

References to the relevant harmonized
standards used or references to the other
technical specifications in relation to which
conformity is declared:

Additional information:

Name and title of the manufacturers'
representative:

Signature of the manufacturers' representative:

LTD “LABA7”

Giluzio str. 15, LT-06239, Vilnius, Lithuania
info@laba7.com

Torque Measuring Device

TRQ2-00001

Torque measuring device accurately evaluates the
output of impact wrenches and wheel guns by
capturing the rapid, violent pulses that static testers
miss. Main specifications: max torque 5,000 Nm;
max velocity 30,000 RPM; sampling frequency
70,000 Hz; input monitoring: air pressure
(pneumatic) & voltage (battery)

— Machinery (MD) Directive 2006/42/EC

— Electromagnetic Compatibility (EMC)
Directive 2014/30/EU

— Restricts hazardous substances in electrical and
electronic components (RoHS) Directive
2011/65/EU

— ENIEC 61000-6-1:2019

— ENIEC 61000-6-2:2019

— ENIEC 61000-6-3:2021

— ENIEC 61000-6-4:2020

— IEC 60335-1:2020

This declaration certifies compliance with the
above-mentioned directives. This declaration of
conformity is issued under the sole responsibility of
the manufacturer. The technical documentation for
the object of declaration is available from the
manufacturer at the address above.

Andrius Liskus
CEO
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