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The data contained in this manual are just indicative and the manufacturer declines any responsability for errors
or discrepancies with respect to this manual.

WARNING

The program comes on a USB key in which resides the permanent protection of the
program from any claims of piracy. The USB key must always be inserted into the PC.

System requirement

PC: Pentium Il 300 MHz 128 MB RAM
Windows : 7 -8 - 10
Minimum resolution : 1280x1024

Windows: International options

For the proper functioning of the program, you must use (.) as the decimal point regardless of
the conventions of the country where this program is used otherwise several settings can
cause errors in calculation. Modify or check your decimal separator setting in the Windows
Control Panel.
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1.0 Introduction

The program was designed to calibrate torque tools using torque measurement devices. The calibration
procedure is performed in accordance with the UNI EN ISO 6789-1 (2017) and UNI EN ISO 6789-2
(2017) standards.

It is possible to choose whether to carry out the calibration only according to part 1 of the standard or
completely also according to part 2.

The calibration, according to part 1 of the standard, consists in performing five or ten measurements for
each loading point normally defined at the lowest permitted torque (typically 20%), 60% and 100% of
the maximum torque value of the tool in calibration (these measuring points can still be modified).

At the end of the test, the program calculates, for each loading point:

a) the average of the readings;

b) the maximum relative deviation;

and defines the conformity or not of the tool in calibration by comparing the values obtained with the
maximum permissible deviation allowed.

With regard to part 2 of the standard, the program allows to perform all the required measures regarding
the tests of:

e Reproducibility

e Variation due to geometric effects of the output drive of the torque tool

e Variation due to geometric effects of the interface between the output drive of the torque tool and
the calibration system

e Variation due to the variation of the loading point

At the end the uncertainties W and W' are calculated as required by the standard. It is also possible to
view all the partial contributions used for the calculation of W and W'.

Calibrations can be performed either through a serial connection with sample instruments or manually
by entering the values from the keyboard. All reports are subsequently printed and archived in a data
base that allows you to keep the history of the calibrations performed.

It is possible to create a database of torque tools to quickly recall their characteristic data before a
calibration. In addition to the calibration reports for each individual test, it is possible to create logs
(calibration archives) which allow the tests carried out by calculating the quality factors cp and cpk to be
kept under statistical control.

The program manages an additional database of instruments such as DTR2, BTR2, MP10, MPxPlus (ie
MP4Plus, MP2Plus, MP6PIlus) and MP10Plus connected to the PC via RS232 or USB serial
communication to guarantee the acquisition of the torque measurement. For each Torque Measurement
Devices it is necessary to introduce all the identification data, the ACCREDIA (or equivalent) certificates
and insert the different uncertainties divided by the various points of torque.
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2.0 Main Menu and Main Fuctions

[T TorqueKal: Version: 47 - O X
File ReportHeader Reference Tool Archive Tool DataBase Language Help
Conformity T able 1ISOE7E3-1
Set Torque [M.m)
Set Cpele 1 Cpecle 2 Cycle 3 Cycle 4 Cyele 5 Accept the measurement [or Press
Spacebar)
Torque
M. M. N Mo N Nm Active Reference
-
n 75,00 74.00 7398 74M 7395 7392 TR 500 M = | Connect ﬂ
240.00 23364 23860 238.62 23857 238.51 TR 500 M = | Connect
ToolDatsBase | = oo | w0 | s | swm | s | s TR 500 HM S [
Tool in Calibration
Object Chiave Dinamometrica 150 67831 = — Results accarding to 150 £783-2
SERTER Type Of Taols - ol Allawable deviation 4% j Set Mean Value| Deviation Set ol W'
PETEEE M. of Cycles {3 {5 Save Calibration in the Curent Log Torque X Max Torque
Type 120350 Paint 3 |4UU oo N.m IThe torque taol LIES within Nm H.m % N.m 2 2 Sglatiglsaj"
Serial Humber 4156757 Faint 2 000 M follrance accoring e | 75.00 73.97 1.440 75.00 1157 2551 caleulations
Fiarige [N.m] Max (400 MM |75 Paint 1 TR0 M 240.00 23859 0,621 240.00 0.360 0,957
5 N 400.00 397.37 -0.675 400.00 0218 0.664
Mezzurement Unit m
Resolution 1 N.m 150 7832
Calibration Report Report 400 Nm 50 67232 Reproducibility Vanation due to Effect of variation of the force loading point
Decimals HARHERAE - Set Sequence Set Mean Value
Torque | 1] n I Torque Pasition
Standard  [Use 150 67831 and 150 67852 =]
N.m M.m N.m M.m M.m M.m M. M. M.m M. M.m N.m
Type of diive Interface o 741 7415 7407 74.20 - 74.39 74.43 74.45 7440 74.38 7440
A0mm .
Calibration Type | Clockwise Calibration hd 4.05 7418 74.09 74.22 500 74.35 74.37 74.40 74.40 74.29
Tool Type Indicating Torque Tool [Typel]  + 75.00 7408 7422 7415 74.29 il 74.M 74.05 7406 7402 7410 2005
7404 7416 7412 7413 7407 74.08 7408 7405 7402
Peak Mode 74.09 7412 74.10 72
m MeanValue |  74.07 7417 41 74.23
[~ Detect First Peak Threshold 000 N,
s e = " brep 'W H.m [~ Use Enown Value bl ’W N.m
fumbient Temperature ann ’E Yariation due ta of the drive interface Waration due to geometric effect of the output drive
Fielative Umidity 50.0 k4 Set Pasition Set Pagition
ZERD Torque o a0 180° 27 Torque o 80" 180° 270
H.m N.m H.m N.m H.m N.m M.m N.m N N.m
MP10PIus Setup 7418 74.29 7415 74.33 74.08 74N 74.25 7417
el e Wiew Log 417 74.25 7410 74.30 7405 74.23 743 74.20
Hrented 7415 74.28 7412 7427 7412 74.20 7433 74.20
¥ Enable Modification ta the open Calibration Repart | 74.20 4.3 416 4.3 414 7415 7424 7416
7423 427 74 7429 7409 7418 4.2 7414
L] 75.00 75.00
ﬁ El 7419 74.24 74.08 74.24 7407 7414 74.28 7417
417 7426 7414 4.1 411 747 74.30 7418
ﬁ ﬁ 7414 74.30 7414 7427 7415 7422 74.30 74
9 @ 7418 74.32 7417 74.29 7413 74N 7432 7415
7421 7426 7418 7431 7413 7416 74.29 7414
7 > Mean'alus| 7418 74.28 7414 74.28 MeanValue| 7411 7413 74.28 747
f == foocem
¢ Jgf:{'[//?&& / [ Use Known Yalus bod (215 MNm [~ Use Known Value bint |08 Mm

In the main menu you can manage the following operational functions such as:

- File-> New Calibration: this button deletes all the data related to a previous calibration from the
video;

- File-> Open Calibration: this button opens the dialog to select and open a certificate among those
previously saved;
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- File->Save Calibration Report: allows you to save the calibration performed in a file. By default
the saved data will be stored in the folder 'Rapporti' inside the installation folder of the program.
The name of the file created will be that of the certificate with the extension ".txt'. If a log is
selected the test will be automatically appended to the log and the statistical values will be
updated,;

- File->Report Preview;

- File->Printer Setup;

- File->Print Calibration Report;

- File->Export data in Microsoft Excel (file.xls): allows you to export the data related to the
calibration performed in Excel format. By default the saved data will be stored in the folder
'‘Rapporti' inside the installation folder of the program. The name of the file created will be that
of the report with the extension ".xls";

- File->Export data in Microsoft Excel (file.csv): allows you to export the data related to the
calibration performed in Excel format. By default the saved data will be stored in the folder
'‘Rapporti’ inside the installation folder of the program. The name of the file created will be that
of the report with the extension ".csv';

- File->Quit: you exit the program. If you have an active calibration the Quit button is disabled:;

- Report Header : this button opens the page where to enter the certificate header data, the choice

of logo and notes that can be inserted;

- Reference Tools Archive: this button opens the page where to enter the data and the uncertainties
of the sample instrument. To use this program correctly, all fields on this page must be completed;

- Tools Database: this choice allows to create an archive of tools in calibration. In this way, if the
calibration of a device is repeated over time, it will be possible to recall all its characteristic data;

- Language: allows you to select the active language for the video and the report;

- Help: you access this manual and the Info page that provides information about the program;
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The Main page contain the buttons related to the feature in the File menu:

New Calibration
@ Open Calibration

[ 1] . .
Save Calibration Report
:
| [2

s = Print Calibration Report — Report Preview — Printer Setup
5| )]

ﬂ Quit

Note

Export data in Microsoft Excel

After opening a report from the archive, some fields will be disabled to prevent certain settings of the
certificate from being modified that could invalidate the measures.

If you wish to make changes select "Enable Modification to the open Calibration Report", make the
changes and press the Save Calibration Report button.

[ Enable Modification ba the open Calibration Beport |

To restore the normal configuration please select the File->New Calibration.
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3.0 Serial Communication

For each torque to be calibrated, a reference instrument can be

Eliz AR specified. The reference instrument in use must be connected to the
| TR 500 M | Connect ﬂ computer through the supplied USB or serial RS232 port. The red dot
[ TR 500 NM -] Connect indicates the_active instrume_nt. The correct rgference is automati_cally
[TFet 500 M ] Connect selected during the test. It is however possible to select the single

instrument through the "Connect” button.

In order to establish a valid communication between the PC and the sample instrument, it is necessary to
correctly define the Baud Rate and the serial communication port in the window indicated below in the
setting page of the sample instrument.

RS 232 Configuration

Senal Channel Cora - Baud Rate |33400 - |

For instruments equipped with a USB port (for example: MP10PIlus, MPxPlus, BTR2, DTR2) the Baud
Rate can be set at any value.

If the PC does not have a serial input, it is possible to use RS232C#USB adapters.
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3.1 MP10Plus Indicator

The indicator MP10Plus allows communication of data extremely fast so it is not necessary to
set the peak on the indicator the same way as the management of the measures is performed
directly at the level of TorqueKal.

Peak Mode
When selected MP10Plus as indicator the window | FPeak Reset
to the side WI|| appear_where you can select to % Detect First Peak Thieshod 1020 N
enable detection of the first peak and a threshold.
The meaning of the parameter threshold is described in the figure below.
It serves to distinguish the actual first peak from any invalid peak that may occur during the
measurement. In the figure below the point P1 is not valid as the first peak because of the
decrease in the next torque was not greater than the established threshold.

If is not enabled the detection of the first peak it will be adopted the maximum load recorded

during the measurement. The peak is automatically reset when you accept the measure.
To repeat a measurement, press the Reset Peak button.

P3

Max Peak

Torque

First Peak
P2

First Peak Detection

P1 is not validated as First Peak heacuse the
decreasing Torque Al after the peak is lower
than Threshold

P2 is validated as First Peak beacuse the
decreasing Torque A2 after the peak is greater
than Threshold

P3 is the Max Peak.
if Detect First Peak is set it is not validated as
Peak

time

With the indicator MP10Plus is further enabled the window below to dynamically change the
working parameters of the indicator and perform the ZERO function.

ZERD MP10PIs |

kP11 0PIz Configuration

Ao Frequency | 4200 * | |Digital Filker 5 | Meazurement Unit  |[MNm + | Resalution B0 -
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4.0 Tool In Calibration

Tool DataBase BERMER TORGQUE "WHRENCH #1084

Tool in Calibration

Object |T|:|rque wiench

b arufacter |EEHNEH

Type 1120350

Senial Murnber |-‘ﬁ'-1 SBFa7

Fiange [M.m) P W MM IT
b eazurement Uit | M.m J
Rezolution I'Ii M.m
Calibration Fepart |Hep|:|rt 400 Mm |50 E783-2
Decimals IW

Standard  [Use|S0 67891 and IS0 67892 ~|
Type of diive Interfface (% ("

Calibration Type |Eluckwise Calibratian j
Tool Type |Inu:|iu:ating| Torgue Tool [Type 1] J

If you have created a tool archive, simply select the
tool in calibration from the list, otherwise fill in
manually all the required fields.

In the window dedicated to the calibration tool are
introduced all its features, that will later be archived and
reported on the report.

Obiject: field of general use to indicate the type of device
(example "Torque Wrench").

Manufacturer: indicate the manufacturer of the tool
Type: set the model of the tool.

Serial number: indicate the serial number of the tool.
Range: indicate the full scale torque of the tool in
calibration. In the case of tools with adjustable torque, it
IS also necessary to insert the minimum use torque.
These values must always be  positive.
Units of Measure: specify the unit of measure of the tool
in calibration.

If the desired unit of measurement is not found in the list, proceed as follows

1. Exit the TorqueKal Program

2. Edit the Unit.dat file located in the installation folder with a Windows Text Editor (Notepad). For
each unit of measure available there are 2 lines. The first is the acronym of the unit itself and the
second is the conversion factor with respect to 1 Nm. Enter the required information of the new

unit of measure and save

3. Enter TorqueKal again and verify that the new unit of measure appears in the list.

Resolution: Set the best resolution of the tool in calibration. Attention because this value is used to
calculate the uncertainty of the tool in calibration.

Calibration Report: Set the name of the report, this data will be printed on the calibration report. The
calibration data will be saved in a file with this name in the "Rapporti” folder in the program installation

folder.

Being the name of a file, do not use special characters in the definition of the calibration report

such as (the list is not exhaustive):

o < (less than)
e > (greater than)
e :(colon)
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" (double quote)

/ (forward slash)

\ (backslash)

| (vertical bar or pipe)
? (question mark)

* (asterisk)

Decimals: It allows to define with how many decimals to represent the setting torque value during the
calibration

Standard: It is selected whether the calibration in question must be carried out according to part 1 only
(UNI EN I1SO 6789-1 (2017)) or completely (UNI EN 1SO 6789-1 (2017) and UNI EN 1SO 6789-2
(2017)).

Output drive type: select if the torque tool is a square or hexagonal type

Measurement type: select whether calibration should be performed clockwise or counterclockwise. The
same report name can be used for both calibrations.

Tool type: Select from
- Indicator Torque Tool (type I)
- Setting Tool (type II)

For these definitions, see paragraphs 6.5.2 and 6.5.3 of the UNI EN 1SO 6789-1 (2017) standard.
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5.0 Reference Tools

Muodify Reference Tool
Symbolic Hame TR 500 Mk j [ Indicator data are the same of the torsiometer data
Tarsiometer Indicator
Object M anufacter Type Senal Number Indicator Family M anufacter Type Serial Number
|Torsimeter| |AEF' tranzducers |TFI>< |98?554 |MF"I 0Pz ﬂ |AEP transducers  |MP10Plus |9999
M ax Torgue Meazurement Unit | Calibration Certificate expiny date Serial Port Configuration vailable COMM Ports | I
|EDD |N.m ﬂ |DDD1 19C MNM2/2020 - Serial Channel  |COM3 - CO1 Deves
Eg mg tanager
Clackwize Uncertainty CounterClockiise Lncertainty Baud Rate 9600 -
Set “Wmd bep Set Wwimd bep it
Update
M.m k4 ¥ M.m ¥ ¥
Mote:
10.00 0.025 0.005 -50.00 0.024 0.007 I thiz page it iz neceszam to inzert the extended measurement uhcertainty fwmd) and the
150,00 0.015 0.005 15000 0016 0.007 miaimum bep reading error.
I casze the calibration report of the reference complies with the EURAMET quideline
28000 0oz 0.008 -250.00 0013 0.0o7 co-14,
40000 0o 0005 400,00 omz 0007 Wrn_d iz the valye aof the exlende_d reasurement uncertaint_l!J az indicated on the certificate
[wahich already includes the reading eror of the sample torgsiometer),
500,00 0.0 0.00s -00.00 001 0.oo7 while bep must be zet equal to zem.
In the other cazes Wmd and bep are thoge indicated in the calibration certificate,
If ot expressly stated, they must be deducted from the certificate as in the examples
shown in 150 67891
[AMNEX & - paragraph &.3.7, AMNEX B - paragraph B.3.7].

This page stores all the data related to the Reference Tools that can be used to perform the calibration.
For correct operation it is necessary to correctly fill all the following fields that can be easily recovered
by an ACCREDIA (or equivalent) calibration certificate.

The fields to be filled in are separated by indicator and torsiometer.

If the indicator and torsiometer

[v [ndicatar data are the same of the tarsiometer data
are within the same instrument,

Indicator ¢
- - select the "Indicator data are
Indicator Family i
the same of the torsiometer
MP10Pls - data’ setting.

As regards the indicator, it is necessary to define the indicator family to be connected.

v Indicator data are the same of the torsiometer data In case you use an indicator not
Indicatar inserted in the list and of which
Indicatar Family the data will be "acquwed
manually  select Manual

M arwal Indicator ﬂ Indicator".
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Serial Part Canfiguration

In order for communication with the instrument to be established, the Serial Channel |EDM3 -
correct COM channel and baud rate must be set.
Baud R ate |'IEI2EIEI -

For instruments equipped with USB port (example: MP10Plus,
BTR2, DTR2, MPxPlus) the Baud Rate can be set to any value
otherwise this value must coincide with that set inside the
instrument.

The Available COMM Ports window allows to recognize which COMM port to select among those in
the list. If you have more than one COMM port, with the indicator on, try to insert and then unplug the
connected USB cable. The desired COMM port is the one that appears when the instrument is
connected and disappears when the instrument is not connected.

If the window does not update automatically, press the "Update"” button.

In the case of a separate torque meter and indicator for the indicator, it is necessary to insert further:
Manufacturer: indicate the manufacturer of the instrument (example "AEP transducers")

Type: Enter the name of the instrument (example "BTR2").

Serial number: indicate the serial number of the instrument.

For the torque meter, in addition to entering the aforementioned data, it is necessary to define:

e Object: field of general use to indicate the type of instrument (example "Torsiometer™).

e Manufacturer: indicate the manufacturer of the torque transducer (example "AEP transducers")
Type: Enter the name of the torque transducer (example "TRX500NM").

e Serial number: indicate the serial number of the torque transducer.

e Max torque: indicate the maximum torque of the Reference torque meter (example "100" Nm).
Unit of Measure: unit of measurement

e Certificate number: Indicate the number of the ACCREDIA (or equivalent) certificate of the
instrument.

e Expiry Date: Set the expiration date of the Reference instrument certificate, the program will
warn the operator when the certificate expires when it is used.

In case of insertion of a new reference tool, a symbolic name will be assigned that will allow it to be
easily recalled. The data entered will be stored in a file with this name in the "Campioni" folder of the
installation folder.

Being the name of a file, do not use special characters in the definition of the calibration certificate such
as (the list is not exhaustive):

< (less than)

> (greater than)

- (colon)

" (double quote)

/ (forward slash)

\ (backslash)

| (vertical bar or pipe)
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e 7 (question mark)
e * (asterisk)

Tables uncertainties of the reference tool

Mate:

In thiz page it iz necezsam to inzert the extended measurement uncertainty M md] and the
maximum bep reading error.

In caze the calibration report of the reference complies with the EURAMET guideline cg-14,
wWnd iz the value of the extended meazurement uncertainty as indicated on the certificate
[which already includes the reading error of the zample tarzsiometer),

while bep must be set equal o zero.

I the ather cases Wmd and bep are those indicated in the calibration certificate.

If not expressly stated, they must be deducted from the certificate az in the examples shown
in 150 6785-1

[AMME® & - paragraph &.3.7. AMMEX B - paragraph B.3.7].

Clockwise uncertainty: in this table the Operator must introduce in the first column the calibration
points shown on the ACCREDIA certificate, and in the other column the uncertainty associated with
each torque point in clockwise direction.

For the value of bep to be inserted, compare the note above

The table can accept up to 8 different torque points but the operator can set a lower number if
necessary, depending on the certificate in his possession.

Uncertainty in the counterclockwise direction: in this table the Operator must introduce in the first
column the calibration points shown on the ACCREDIA certificate, and in the other column the
uncertainty associated with each counter-clockwise torque point.

The anti-clockwise calibration points must also be entered with the minus sign (-) (example "-10").
For the value of bep to be inserted, compare the note above.

The table can accept up to 8 different torque points but the operator can set a lower number if
necessary, depending on the certificate in his possession.

CAUTION:

The introduction of NOT CORRECT data impairs the calculation of the measurement uncertainty of
the tool in calibration.
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6.0 Tool DataBase

It is possible to define an archive of tools that can then be recalled during calibration, allowing to fill in
all the fields necessary for the calibration itself.

It is advisable to use this function because if you calibrate the tools in a repetitive way all the necessary
settings will be recalled simply with a click.

Tool DataBase x
e | 150 6783-1
Object | Type OF Tools " Fied @ Adjustable
pieiliasen | hr. of Cycles {* 5 10
Tupe
yp | Faint 1 0 N.m
Serial Mumber |
Faint 2 1] H
Range [M.m] el | MIMN | -m
i il
Measurement Unit |N.m j Feit 3 bom
Eesslifm | Hom Allowable deviation B3 hd
Decimals
Standards ui
Type of drive Interface {* Square " Exagonal Tool Tupe |Indicating Tarque Tool [Type 1) j
|50 B783-2
Clockwize Calibration CounterClockiwize Calibration

Wanation due to the dive interface W ariation due to the drive interface

[ Use Known Yalue ™ Usze Known Yalue

" ariation due to geometric effect of the output drive Wariation due to geometric effect of the output drive

[ Use Known Yalue [ Use Known % alue

‘Wanation due to the force loading point Wanation due to the force lnading point

[ Use Known Value [ Use Known Yalue

By inserting a new tool in the database you will be asked to assign a symbolic name to be assigned to
the tool. The entered data will then be saved in the "Dispositivi" folder in the program installation
folder. Being the name of a file, do not use special characters in the definition of the calibration
certificate such as (the list is not exhaustive):

< (less than)

> (greater than)

> (colon)

" (double quote)

/ (forward slash)

\ (backslash)

| (vertical bar or pipe)

? (question mark)

* (asterisk)
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7.0 Report Header
Report Header *
Report Folder C:\Usershlpacl\DesktophProgetto corentelTorquet.al\F apporti Brovse
Custarmer
1° Bow |.-’-‘«EP transducers Labaratory Manager
2° Row |Via Bottego 3344 |Rossi
3" Fiow |Cognento - Modena ltaly
1° Fow |
2" Row |
Report Header
1° Row |AEF' transducers
W |2 Row via Bolttega 3374
3 Fow |Eognento - Modena [taly
W |sEP2BMP ~]

On this page you can enter some data of interest that will be shown on the certificate to be
printed.

Certified Header:

It is possible to define the header of the certificate with a customized logo, with up to 3 lines of
free text or both.

By clicking on the appropriate selections beside the choices, it is possible to enable / disable
the header and / or the logo.

It is possible to choose from more than one logo. Through the selection window it is possible to
choose the most suitable file for the certificate to be printed.

To create new logo files, just copy the bmp file with the desired image into the 'Loghi’ folder
(within the installation folder) (max size about 1500x500 points).

Every time you change files, the preview of the image will be presented on the screen
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Customer:
you can enter up to 3 lines of free text to indicate the details of the recipient of the certificate
Notes:

you can enter up to 2 lines of free text to indicate general information. (example expiry of the
certificate, the name of the operator, etc.).

This text is inserted at the bottom of the certificate page.

Laboratory Manager: allows you to enter the name of the calibration manager that will be
printed at the bottom of the certificate.

In this page it is also possible to define the folder for storing certificates. This folder is by default

the "Certificati" folder located inside the installation folder.

In questa pagina é possibile inserire alcuni dati di interesse che saranno riportati sul certificato
da stampare.
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8.0 Calibration Procedure

The calibration is semi-automatic because the program sets and suggests the execution
sequence, but it is the operator who must correctly execute the sequence in order for the
program to acquire the data correctly. The measurement of the generated torque must be read
by a Reference instrument that can be connected directly to the program through the USB or
RS232 port or manually. In this case the readings must be entered with the aid of the keyboard.

IS0 67891 ‘

Type Of Tools '3 4 05 Adiustable  Allowable deviation 4.0% v]
Nr. of Cycles ¢ 5 € 1 Save Calibration in the Current Log |
Point 3 The torque tool DOESN'T LIES
= 3; within tollerance according to the
Point 2 ; sTReT | standard UNI EN IS0 £789-1

[Point 1 20.00 N.m

8.1 Calibration according to ISO 6789-1

Allowable deviation: set the permissible measuring deviation (between 4.0% and 6.0%);
the allowable deviation means + with respect to the measure.

Compare item 5.1.5 of ISO 6789-1 to determine which tools to select the maximum deviation
at 4% or 6%.

In the case of an adjustable torque tool, the calibration will be performed on 3 torque values
(normally placed at the maximum torque of the tool, at 60% and at the minimum torque) while
for those with fixed torque, only one torque value will be performed.

For each set torque, 5 or 10 measuring points will be executed.
Compare the ISO 6789-1 standard in steps 6.5.2 and 6.5.3 to determine the number of
measurement points most appropriate to the calibration being performed.

For each device in calibration it is possible to perform both the Clockwise and Anti-clockwise
Calibration.

The number of measuring points (1 or 3), the permissible deviation and the position of the
decimal point must be identical in the 2 calibrations.

If it is necessary to set different values in the allowable deviation or a different number of
measuring points, it is advisable to create 2 certificates one for clockwise calibration and the
other one for counterclockwise calibration.
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The program automatically prepares three measuring points at 20%, 60%, 100% of the
maximum Torque value of the device in calibration. You can change these default settings by
entering the desired values in the appropriate fields.

In the case of 1 measuring point, 100% of the maximum torque is entered as the default value

For each pair to be implemented it is necessary to define the reference tool that is to be used
in the appropriate selection windows.

To carry out a calibration follow the following steps

e Couple the device in calibration with the sample torsiometer.

e Perform three loads at the maximum torque value of the device being calibrated.

e Activate the Peak function on the Reference instrument (not necessary if MP10Plus
indicator is used).

Before starting the calibration, carefully fill in all the necessary fields and in particular assign a
name to the certificate to be created (if this field is empty, calibration is not performed).

For calibrations in which a Reference instrument is used, serially press the Start button to begin
the calibration.

If the Start key is accepted, it becomes Stop.

A message reminds you to perform 3 preload cycles at the maximum torque of the tool.
When it is confirmed that the preloads have been executed, the box of the first measure to be
made is highlighted in red.

With the instrument connected, the torque value will also be displayed in the active acquisition
box, which will be displayed in red.

Pressing the space bar or the 'Accept Measure' button. Accept the measurement [or Press
The measurement is confirmed and the program is ready for Spacebar)
the new measurement.

Conformity Table ISOE7839-1

Set Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Accept the measurement (or Press
Spacebar]

Torque

N.m N.m N.m N.m N.m N.m Active Reference

20,00 18.88 18.56 18.91 1877 18.76 BTR 500 v | Connect _._|
120.00 120.72 120.22 119.91 120.33 119.80 BTR 500 v | Connect
200.00 203.86 203.41 202.84 202.37 202.38 BTR 500 v | Connect

It is possible at any time to resume a measurement already made simply by clicking inside the
window relating to the measurement to be taken.
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If the test is not satisfactory, do not accept the measurement and repeat the test.

Carry out the remaining tests of the first proposed measurement point in the same way, then
the program will position itself on the first test of the next measurement point to be tested.

At the end of the test sequence of the last measuring

point, the program will automatically calculate the Mean Sl | Mean)yislue | DBiEion
Value and Maximum Deviation of the tool in calibration Torque all Max
declaring its compliance or not with the standard by N.m N.m %
comparing this value with respect to the maximum 20.00 18.78 -7.200
permissible deviation. 120.00 120.20 0.600
200.00 202.97 1.930

You can stop the test at any time by pressing the Stop button and then start again from the
beginning by pressing Start.

At the end of the test it will be possible to manually modify each single measurement by clicking
inside the relevant window and entering the new value.

It is also possible to manually create a calibration manually by filling in all the fields in the table.
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8.2 Calibration according to ISO 6789-2

As regards part 2 of the ISO 6789 standard, the program allows to perform all the required

measures regarding the tests of:

e Reproducibility;

e Variation due to geometric effects of the output drive of the torque tool,;

e Variation due to geometric effects of the interface between the output drive of the torque tool and

the calibration system;

e Variation due to the variation of the loading point.

150 6783-2
Reproducibility Wariation due to Effect of variation of the force loading point
Set Sequence Set Mean Value
Torque | Il ] I Torque Position
N.m N.m N.m N.m N.m N.m N.m N.m N.m N.m N.m N.m
18.83 18.58 18.63 18.60 1910 19.09 19.13 19.32 19.03
-10mm 1910
18.66 18.52 18.50 18.58 20,00 1310 19.15 19.058 19.02 19.04
20.00 18.61 18.33 18.43 18.56 19.08 18.90 18.83 19.40 18.89
18.48 18.31 18.46 18.57 by 18.89 18.82 18.82 18.88 19.20 1838
18.68 18.55 18.41 18.72
Mean Value 18.65 18.46 18.50 18.61
- = [~ Use Known Value I [iR] N.m g
| brep |0.19 N.m ng START
Variation due to of the drive interface - 1~ Wariation due to geometric effect of the output drive
Set Paosition Set Pasition
Torque o 90° 180° 270° Torque 0 90° 180° 270°
N.m N.m N.m N.m N.m N.m N.m N.m N.m N.m
18.88 1913 19.09 18.97 19.03 18.84 18.91 19.23
18.71 19.24 19.26 18.83 1911 18.94 18.97 18.85
18.79 19.07 1913 18.97 18.97 19.06 19.23 13.00
19.04 1917 18.73 18.92 18.93 18.88 19.21 18.89
18.75 19.07 19.14 18.81 19.08 18.86 1911 19.04
20.00 20.00
18.73 18.81 18.89 18.84 18.86 18.78 1913 19.04
18.92 18.88 18.81 18.93 19.00 19.14 13.06 18.94
18.94 18.90 18.68 18.69 18.99 18.93 19.23 19.03
18.84 19.05 18.85 18.78 18.98 18.94 13.00 18.87
18.87 18.89 18.84 18.92 19.16 13.00 19.26 18.94
Mean Value 18.85 19.02 18.94 18.87 Mean Yalue 19.02 18.94 1811 18.98
[ Use Known Value Eod 017 Nm ng ™ Use Known Value bint [F N.m

The calibrations are all performed at the minimum torque of use of the tool.

At the end the uncertainties W and W' are calculated as required by the standard.

A START key has been provided for each of the required calibrations.

S%T

Operationally, the methods for performing the calibration are identical to those followed for part
1 of the standard.
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The reproducibility test refers to point 6.2.2 of ISO6789-2 standard and consists in carrying out
4 repetitions (each consisting of 5 measuring points) to the minimum set torque by removing
the tool from the calibration system after each cycle of 5 readings.

At the end of the procedure the average values measured for each cycle and the brep value
required by the standard will be calculated.

The test related to the measurement of variations caused by the attack of the key refers to point
6.2.3.2 of the standard.
Please refer to the reading of this chapter to identify the methods of execution of the test.

The calibration must be preceded by at least 5 preloads. The standard also provides for the
case in which this test can not be performed.
This can happen in 2 cases
1. if you have sufficient statistical data on similar tools (to be requested from the supplier
of the tool).
2. if the tool is not able to rotate

In these cases set the Use Known Value
choice. In the first case, enter the known value
in the bod box, in the second case enter 0.00

[v Use Enown Yalue bod (005 Mm

The calibration related to the measurement of the variations caused by the interface between
the torque wrench adapter and the calibration system refers to the point of the standard 6.2.3.3.

Please refer to the reading of this chapter to identify the methods of execution of the test.
The calibration must be preceded by at least 5 preloads.

If there are sufficient statistical data on similar tools (to be requested from the supplier of the
tool), the test may not be performed.

In this case click on the selection on the

side and manually enter the known v UseknownValue hint |015  M.m
value of bint.

The calibration relating to the measurement of the variations caused by the point of application
of the torque refers to point 6.2.4 of the standard.
The calibration must be preceded by at least 5 preloads.
The standard also provides for the case in which this test can not be performed. This can
happen in 2 cases

1. if you have sufficient statistical data on similar tools (to be requested from the supplier

of the tool).
2. if the tool is not affected by this effect

In these cases set the Use
Known Value choice. In the
first case, in the b box, enter
the known value; in the second
case, enter 0.00

v Use Knownalue b 0.23 M.m
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9.0 Report example

The report always refers to a single setting in clockwise or counterclockwise depending on
what is displayed on the screen.

[5 eV WW. 2. i e
J sl trapsduears

Report N°: 2018-10-01 A

Customer Date : 01/10/2018
AEP transducers Time : 16:14:34
w1a bottego 33/A

Cognento - Modena Italy

Reference Devices

BTR 500
Torsiometer
Object Torsiometro
Manufacter AFP transducers
Type BTR2

Senal Number 627903
Max Torque 500 N.m

Report N°:987618M
expury date:1-10-2019

Tool in Calibration

Object Chiave Dinamometrica Range Adjustable (20-200) N.m

Manufacter GEDORE Resolution 1N.m

Type TORCOFIX-SE Tool Type Setting Torque Tool (Type II)
Serial Number 1207457 Type of drive Interfac Square

Torque Measurement : Clockwise Calibration

Set

Toras Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5
N.m N.n N.n N.n N.m N.m
20.00 18.88 18.56 18.91 18.77 18.76
120.00 120.72 120.22 119.91 120.33 119.80
200.00 203.86 203.41 20284 20237 202.38
Set Mean Value Deviation S = Active Reference
Torque Xr Max W W 2
rq - 4 Wind+bep bep Reference
N.n N.m % % % % % Used
20.00 18.78 -7.200 3312 9.836 0.100 0.000 BTR 500
120.00 120.20 0.600 0.584 0.746 0.100 0.000 BTR 500
200.00 202.97 1.930 0428 1.891 0.100 0.000 BTR 500
Ambrent Temperature 23.0°C Relative Unndsty 60.0%

Note : The torque tool DOESN'T LIES within tollerance according to the standard UNI EN ISO 6789-1

The calibration procedure is performed m accordance with the ISO 6789-1 and ISO 6789-2
Allowable deviation : 4.0%

Responsible of the Laboratory Amatulli
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10.0 Log

A Log is a record of calibration results that are collected in order to perform statistical
analysis.

The saving in the log is done manually through the button next to it and must be performed
when the calibration is considered complete.

S ave Calibration in the Curent Log | ‘

M. | Device Mams | Serial Mumber | Date | Time | Calibration T wpe | Repart M* | Allawable devistion | Result ~
10 Torgiometer 100Mm ADE0-116E74  02/03/2M3  1E1EZF Clackwize Calibration CTO2-228756 28% ar.

1 Torgiometer 100Mm 4DB0-118674  03/03/2M3 170935 Clockwize Calibration CTO2-228756 28% ar.

12 Torgiometer 100Mm A4DB0115674  04/03/213 030855 Clockwize Calibration CTO2-228756 28% ok

13 Torsiometer 100Nm &DA0-115674  05/03/2M3  08:3334 Clockwize Calibration CTO2-22875E 28% Ok

14 Torsiometer 100Mm &DB0116E74  06/03/2MM3 106622 Clockwize Calibration CTO2-228756 258% ok

15 Torgiometer 100Mm ADE0-116E74 07034203 102411 Clackwize Calibration CTO2-228756 28% ar.

18 Torgiometer 100Mm 4DB0-118674  08/03/2M3 11:2225 Clockwize Calibration CTO2-228756 28% ar.

17 Torgiometer 100Mm A4DB0-115674  09/03/2M3  1F1T5E Clockwize Calibration CTO2-228756 28% ok

18 Torsiometer 100Nm ADBO-116E74 104037213 1309:29 Clockwize Calibration CTO2-22875E 28% ok

14 Torgiometer 100Mm ADE0-116E74 11/03/2M3 163345 Clackwize Calibration CTO2-228756 28% ar.

20 Torgiometer 100Mm 4DE0-118E74 12/03/2M3 18121 Clockwize Calibration CTO2-228756 28% ar.

Ml Torgiometer 100Mm ADB015674 13/03/2M3 163400 Clockwize Calibration CTO2-228756 28% ok

> Torsiometer 100Nm &DA0-115674  14/03/2M3  10:2356 Clockwize Calibration CTO2-22875E 28% Ok

23 Torsiometer 100Mm &DB0118E74 15/03/2M3 100122 Clockwize Calibration CTO2-228756 258% ok

24 Torgiometer 100Mm &DE0-116E74  16/03/2M3 110013 Clackwize Calibration CTO2-228756 28% ar.

5 Torgiometer 100Mm ADB0-118E74  17/03/2M3 110818 Clockwize Calibration CTO2-228756 28% ar.

26 Torgiometer 100Mm ADB0-15674  18/03/213 031119 Clockwize Calibration CTO2-228756 28% ok

a7 Torsiometer 100Nm ADBO-11BE74 19/03/2M3 083422 Clockwize Calibration CTO2-22875E 28% ok

24 Torgiometer 100Mm &DE0-116E74  20/03/2M3 092144 Clackwize Calibration CTO2-228756 28% ar.

29 Torgiometer 100Mm ADB0-118E74 21/03/2M3 111158 Clockwize Calibration CTO2-228756 28% ar.

kil Torgiometer 100Mm ADBO15E74  22/03/2M13 153304 Clockwize Calibration CTO2-228756 28% oK v
4 *
Mumber of Test 30 Test in Range a0 Test Out OF Range 0 cpk  0.745 cp 0814

Are calculated:

- Number of calibration inside the log

- Number of calibration in tolerance

- Number of calibration out of tolerance
- Cp

- Cpk

Remains to the operator the choice of how to create a log
For example attach the log to the entire batch of devices or create a Log for each device, etc.
Log

Curmrent log

You create a log using Create New Log where you will be asked simply to
TORSIOMETER 100MM | g 9 9 y ply

name the new log.

Automatically Ithe og created becomes the current one.

Log files are files with the extension. csv created in the Logs folder located
inside the installation folder of the program.

With Edit Log File is possible to make a maintenance of the file to correct
or change erroneous data.

Log file are text file in which each field separated by a semicolon.

Edit File Log

Create Mew Log

They can then be imported directly from programs such as Microsoft Excel.
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The printing of the log is activated via the Print Log button. In the report are kept the size of columns
on the screen. For which it is possible to enlarge / tighten the columns to give more space or one or the
other field. To disable a column is sufficient to minimize the width of a column.

CpeCpk

Cp and Cpk are indices of quality statistics that are associated with a process of measurement.

The variable is kept under control is the measured deviation of each calibration
The upper (LS) and lower (L) limits are the permissible deviation selected.

by definition
_LS—LI
‘P= 60
/u—LI LS - y)
=M
cpk m( 3¢ ' 30

where o is the standard deviation and [ is the average of the deviation measured of the calibration
inside the log
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